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234.  281 
Lanarkshire  Tramways.  209.  532 
Lancashire  Dynamo  &  Motor  Co..  631 
'Lancashire  Power  Construction.  681 
Lancashire  United  Tramways.  234 
Lewes  U  District  Elec.  Supply.  680 
Liverpool  District  Lighting.  361.  411 
Liverpool  Overhead  Railway.  104 
Lbndudno  Si  Colwyn  Bay  Elec.  Railway.  157 
Llanelly  Si  District  Elec.  Lighting  St  Traction. 

307.361 
London  Si  Lanes.  Fire  Insurance.  555 
London  St  Suburban  Traction.  555.  605 
London  Assurance.  75 
London.  Brighton  St  S.  Coast  Railway.  157 
London  Electric  Railway,  183,  209.  235 
London  Electric  Supply  Corpn..  211.  235 
London  Electric  Wire  Co.  St  Smith's.  361 
London  United  Tramways.  410 
Low  Temperature  Carbonisation.  27.  234  555 
Mackay  Companies.  49.  384.  435 
Madras  Electric  Tramways  (1904).  41 1,  434 
Mann.  Egerton  StCo,,  208 
Manx  Electric  Railway,  27 
Marconi  International  Marine  Communication. 

75,  653.  705 
Marconi  Wireless  Telegraph.  131.  680 
Mather  Si  Plait.  131.  208.  234.  363 
Melbourne  Electric  Supply.  183.  209,  532 
Mersey  Railway,  234 

Merthyr  Electric  Traction  Si  Lighting.  462 
Metropolitan  District  Railway.  183.  208.  235 
Metropolitan  Electric  Tramways.  361 
Metropolitan  Electric  Supply.  306.  334 
Hong  Kong  Tramway.  410 
Hurst.  Nelson  St  Co..  555 
Metropolitan  Railway,  131.  157,  183.  208 
Metropolitan  Vickert  Electric,  307,  361,  385 


Midland  Electric  Corpn..  (or  Power  Distribu- 
tion. 361 
MitTlees.  Bickerton  St  Day.  680 
Monte  Video  Telephone.  434 
Nairobi  Electric  Power  Si  Lighting.  fj05 
National  Electric  Supply.  234 
Newcastle  Si  District  Electric  Lighting.  361 
Newcastle  Emlyn  Si  District  Electric  Supply. 

410 
Newcastle-on-Tyne  Electric  Supply  234.  362. 

385 
Newmarket  Electric  Light,  462 
North  London  Railway.  183.  307 
North  Metropolitan  Electric  Powr  Supply,  384 
North  of  Scotland  Electric  Light  Si  Power,  555 
North  Wales  Power  St  Traction.  49 
Northern  Oneral  Transport.  555 
Notting  Hill  Electric  Lighting.  306 
Oldham.  Ashton  St  Hyde  Electric  Tramway, 

60S.  631 
Oriental  Telephone  St  Electric.  104.  532.  555, 

583 
Oxford  Electric,  234,  362 
Pacific  Cable  Board,  176 
Paisley  District  Tramways.  384 
Para  Telephone.  532 
Peebles  (Bruce)  5i  Co..  307.  335.  361 
Peel-Conner  Telephone  Works.  631 
Potteries  Electric  Traction.  555.  653 
Power  Gas  Corpn..  27 
[Rangoon  Electric  Tramway  St  Supply,  384 
Ransomes,  Sims  St  Jefferies,  705 
Reyrolle  (A.)  St  Co..  680.  705 
Rhondda  Tramways.  583 
Richardsons.  Westgarth.  631 
Rothesay  Tramways,  631 
Rushden  Si  District  Electric  Supply.  307 
St.  James-  St  Pall  Mall  Electric  Light.  157.  209. 

282 
Scarborough  Electric  Supply.  411 
Shanghai  Electric  Construction.  583 
Siemens  Bros.  St  Co.,  583.  653 
Slough  Si  Datchet  Electric  Supply.  410 
Smithfield  Markets  Electric  Supply.  157,  234 
Smith  (Si  Si  Sons  (Motor  Accessories).  234, 

605 


Soci^ti  Anon.  Intarcommunale  Beige  d'Elec- 

tricit*  Brussels.  27 
South  London  Electric  Supply  Corpn..  234. 

South  Metropolitan  Electric  Light  Si  Power. 

South    Metropolitan    Electric    Tramways    St 

Lighting.  410 
South  Staffordshire  Tramways.  532 
South  Wales  Elec.  Power  Distribution,  705 
Spanish  8i  General  V/ireless Trust.  183.  605 
Stewarts  St  Lloyds,  234,  410 
Stoll  Picture  Productions.  653 
Stothert  St  Pitt,  131 
Submarine  Cables'  Trust,  410,  434.  507,  £32, 

583 
Sunderiand  District  Electric  Tramways,  411 
Telegraph  Construction  St  Maintenance.  234 

231.  307.  335 
Tottenham  District  Light.  Heat  St  Power.  157 
Tramways  Light  St  Power.  234.  361 
Trowbridge  Electric  Supply,  680 
Tucuman  Tramways.  Light  St  Power.  532 
Tyneside  Electrical  Development.  361 
Tyneside  Tramways  St  Tramroads.  183 
Underground  Electric  Railways  Co.  of  London. 

49.  183.  235.  307      • 
United  River  Plate  Telephone.  653.  681 
Urban  Electric  Supply.  555.  605 
Vera  Cruz  Electric  Light.  Power  8i  Traction, 

131 
Vickers,  Ltd.,  307,  434,507 
Vulcan  Boiler  St  General  Insurance,  75 
Ward  Si  Goldstone,  27 
Waste     Heat     St    Gas     Electric     Generating 

Stations,  411 
Waygood  Otis,  705 
West  African  Telegraph,  555 
West  India  St  Panama  Telegraph,  583 
West  London  St  Provincial  Electric  Supply,  583 
Western  Telegraph,  157,  307,  335,  583 
Western  Union  Telegraph,  532 
Westminster  Electric  Supply  Corpn..  157.  209. 

232 
White  (J.  G.)  St  Co.,  705 
Yorkshire  Electric  Power,  183,  209 


Companies,  Joint-Stock  (New   Klectrical,  &c.),   Registered. 


A.B.C.  Mfg.,336 

A.C.  Sparking  Plug.  412 

Accumulators  of  Woking.  13! 

African  Concessions  Syndicate,  555 

Alabaster  Lighting  Ware.  363 

Aladdin  ( Lanes.  St  Yorks.).  308 

Alamo  Electric.  583 

Alden  Engine.  336 

Allen  St  Simmonds.  131 

Alliance  Electrical.  555 

Amalgamated  Firms.  533 

Amos  Si  Walsh.  308 

Anderson.  Sydney.  235 

Anerley  Engineering  Works,  308 

Anglo-Russian  Engineering  (Birmingham),  681 

Appareil  Magnetique.  50 

A.  R.  Engineering  Co.  (Southampton),  706, 

Armature  Winding,  555 

Associated  Electric  Welders.  363 

Atlas  Welding.  583 

Automobile  Electrical  Repairs,  157 

Auroiite  Electrical  Supplies,  435 

Bain  (W.  B.  St  J.).  184 

Ballinrobe  Electricity  Supply,  308 

Barrett  St  Wright,  131 

Baxter  (R.  Si  S.)  St  CO.,  435 

B.E.E.  Electric  Motors,  28 

B.E.  Mfg.  Co..  336 

Berrite.  Ltd.,  463 

Birkett  (H.).583 

Bougie  Pognon.  706 

Bourne  End  St  District  Elec.  Corpn.,  336 

Bower  St  Taylor,  463 

BowringlC.T.I  St  Co.  (India),  583 

Bowring(C.T.)  SiOd.  (W.  Coast  America),  435 

Boyd  (R,  P.)  St  Co..  386 

British  Aris  Speaking  Plug.  28 

British  Brass  Fittings,  28 

British  Dynamo,  583 

British  East  Africa  Power  Development,  157 

British  Electric  Lamps,  583 

British  Electric  Supplies.  131 

British  Electrical  Repairs.  28 

British  Generator,  210 

British  Glues  Si  Chemicals.  583 

British  Plugs.  463 

British  Scientific  Apparatus  Mnfrs..  303 

British  Zinc  Products.  605 

Brolt.  Ltd..  184 

Brown  (R.  Cranmer).  308 

Brown  (F.).  Ltd..  463 

Bryce.  H.A..605 

B.S.A.  Tools.  Ltd..  SO 

Buglass  Si  Jamieson.  SO 

Bukwood  Engineering,  706 

Gascon  Engineering.  76 

(;ahir  Electric  Supply,  435 

Calveted.),  Ltd..  210 

Canning  (W.)  St  Co.,  681 


Campion.  Ball  St  Co.,  336 

Car  Lighting  Set,  184 

Carter  (Hubert)  (Bangor),  235 

C^tchpole  St  Maurice,  681 

C^van  Electric  Light  St  Power,  235 

Chase  Electrical  Mfg..  210 

Chesterfield  Tube  Co. .  463 

City  Electric  Welding  (Newcastle).  706 

Colonial  St  Foreign  Glass  Industries.  336 

commercial  Ignition.  50 

Concord  Engineers.  706 

cooper  (Cecil)  Si  Co..  336 

COrnhill  Engineering.  463 

Cowlishaw,  Walker  &  (O.  (1920).  210 

Coventry  Automatic  Telephones,  533 

Crookell(W.)SiCo..76 

Davies(C.  H.I  Si  CO..  50 

Davies  Brothers  St  Davies.  412 

Deans  Electrical  St  Engineering,  76 

De  Martis  Accumulators.  463 

Dennis(G.  P.).  131 

Dickinson  StThompson.  336 

Dick.  Kerr  StCO..  412 

Dodds.  Finlay  St  CO..  336 

Don  Engineering.  464 

Durrants  Engineering.  464 

Durelco.  Ltd..  tSl 

E.B.C.  Electrical.  533 

Ebonestos  Insulators,  132 

Edmiston.  Brown  StCO..  336 

E.I.C.  Magnetos.  555 

Electric  Fires.  308 

Electric  Motors  (N.S.W.).  132 

Electric  Repairs.  132 

Electrical  Appliances  ( Blackpool),  533 

Electrical  Depositing  Processes.  50 

Electrical  St  General  Sundries.  363 

Electrical  Industries.  555 

Electrical  Maintenance.  76 

Electro-Dynamic  construction.  132 

Empyrion  Welding  St  Mfg.,  583 

Emery's  (T.)   Automatic   Power   Cjenerating 
Motor.  605 

Engineering  St  Lighting  Equipment,  412 

Ever  Ready  CO.  (Great  Britain).  555 

Falkesjey  Electrical  Si  Cinema  Supplies,  584 

Fintona  Electric  Light,  412 

Fletcher  Electro  Salvage,  412 

Franklin  Engineering,  533 

Calpin,  Hall  St  Co..  631 

Garrett.  Green  Si  CO..  681 

Gayner  (S.I  St  CO. .  606 

General  Welding  Co..  184 

COodall  Electric.  631 

Green  St  Smith.  412 

Gwynnes'  Engineering,  386 

Hackbridge  Electric  Construction.  235 

Hall  Brothers  (Manchester),  363 

Halliwell  St  Ckiod,  132 


Hart,  Collins.  132 

Hays.  Standen  St  Co..  681 

Hazzledine.  H.  T-,  533    , 

Heath  Plugs.  76 

Hodgson  St  Partners,  184 

Holders.  Ltd..  76 

Hotpoint  Electric  Appliances.  435 

Iceni  Engineering.  184 

Inter-Continental  Engineering.  76 

International  Automatic  Telephone,  363 

International  Inventions  St  Patents  Explora- 
tion. 533 

1  ncledon  St  Lamberts.  533 

Johns.  Brown.  533 

Keighley  Laboratories.  336 

Lester  Si  Browne  (London).  605 

London  Armature  Repair.  534 

London  Mica  Si  C^eneral  Supply,  235 

Macroom  Engineering.  386 

Macinnes.  Clark.  584 

Magnetic  Transmission.  386 

Mayfair  Light  St  Power,  236 

Mechanical  Products,  236 

Metal  Traders,  412 

Mica  St  Asbestos  I  nsulating,  132 

Miller  (A.  J.)  St  Co.,  50 

Mountain  Railways.  132 

Murray  (A.)  St  Co.,  464 

National  Electric  Signs.  184 

Newtownbarry  Electric  Light,  236 

North  Bolivia  Power  St  Estates,  464 

Northern  Electric  Vehicle  Services.  555 

Noyes.  Stockwell  St  Co.,  SO 

Orilvie(J.)SiCo..210 

Oliver  Engineering.  158 

Owen  Magnetic  Transmission  Synd..  28 

Palmer  Riley  St  Co.,  435 

Parker  (Charles)  (London).  303 

Paterson  Mfg..435 

Paxton's  (Cardiff),  134 

Pelabon,  Ltd.,  435 

Perna  Engineering  Works  ( Blackpool),  28 

Perry  (W.G.)  Si  CO.,  236 

Portadown  Electric,  158 

Portumna  Electric  Light  St  Power,  158 

Pourlock  Co,,  158 

Power  Rectifiers,  158 

Precision  Instrument,  533        ,    ,      , 

Premier  Electric  Welding  Co,  (Ireland),  606 

Premier  Electric  Welding  CO,  (Lenh).364 

Premier  Electric  Welding  CO.  (Mersey),  S3.i 

Premier  Electric  Welding  Co.  (Newcastle). 
28 

Premier  Electric  Weldmg  CO,  (Swansea).  533 

P.S.C.  Company,  364 

Radio  Engineering,  364 

Radio  Press,  236 

Rashleigh  Phipps  Si  Co. ,  364 

Read  h  Partners,  436 


Renew  Lamp  CO.  (Eastman),  132 

Riglite  Mfg..  436 

Roadcraft.  158 

Roman  (Wm.)  CO.,  436 

Rothwell  (Fred.).  363 

Rubery,  0wen8tCO..464 

Scottish  Welding  St  Sheet  Metal,  364 

Sewell  Electric  CO.,  364 

Sharp  St  Co..  436  j,     .     .  .       ,,. 

Shipbuilding  8t  Associated  Industries,  464 

Slack  (J.  E.),  Ltd..  464 

Slaughter  (T,  E.)  St  Co..  584 

Small  Power  Dynamo.  134 

Smith.  T.C..  210 

Smith  (Will).  Ltd. .436 

Solar  Electrical  CO..  436 

Spanish  &  Oneral  Corpn..  533 

Sphinx  Manufacturing.  364         .       ,  _„ 

Staffordshire  Electrical  Accessories,  158 

Standard  Electric  Welding,  336 

Stanley  Pavier  Motor,  210 

Star  Electrical  Accessories,  23 

Steel  Wire  Co..  158 

Stephen  (H.  F.).  Ltd.  76 

Stoneycroft  Electrical  Works,  236 

Stoves,  Ltd..  210  ,  ^,      „     .        . 

Sutton-in-Ashfield  Motor  8i  Elec.  Engineenni. 

76 
Sykes,  SiSugden,  210  ,       -       ,     ,-,c 

Symington  (Unarkshire)  Elec  Supply,  235 
Talbot-Stead  Tube,  464 
Taxi-Calls,  235 
Telephone  I  nstallations,  2J5 
Telephone  8i  Microphone,  132 
Tees  Side  Electric  St  Plumbers  Stores,  364 
Telphos,  Ltd.,  464 
Tuam  Electricity,  158 
Ubique  Welding,  235 
Union  Electric  Welding,  364 
United  Ate  Welding,  236  . 

United    Brassfounders  St   Engineers  (1920), 

United  Electrical  Co.  (Birmingham),  436 

United  Factors,  436 

United  Weldings  Si  Electrical.  236 

Universal  Motor  Industries,  336 

Universal  Welding,  706 

Valentine  (A.),  St  Co.,  «6 

Vickers  British  East  Africa,  682 

Vickers-Helvetia,  412 

Wardley  Smith,  Ltd.,  606 

Watson-Norie.  606 

Webb's  Crystal  Glass.  308 

Weldum,  Ltd..  706 

Wells.  Rayner  StCo.  (1919),  50 

West  Yorkshire  Motors,  236 

Western  Anglo-Swedish  Elec.  Welding,  706 

Woodward.  Sons  St  Co..  412  -, 

Young  (B,)  StCO,  (Birmingham),  706 
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Notes-. 


The  Electricity  Supply  Act. 

A  WORD  at  the  present  moment  might  not  be  out  of  place 
in  regard  to  the  really  final  amendments  in  the  Electricitj* 
(Supply)  Bill,  which  amendments,  •  it  may  be  noted,  were 
meekly  accepted  by  the  Commons,  so  that  the  Bill  finally 
went  forward  for  Royal  Assent  but  a  shadow  of  its  former  self. 
Some  will  say  this  was  due  to  the  strong  opposition  of  vested 
interests  ;  but,  however  this  may  be,  it  was  certainly  due  to  the 
fact  that  too  much  was  attempted.  The  Bill  as  it  left  the 
Commons  tried  to  give  one  general  solution  to  a  number  of 
complex  problems  each  differing  from  the  other.  To  use 
philosophical  terms,  we  think  it  failed  to  pass  in  this  form 
because  it  tried  to  treat  the  abstract  as  the  concrete.  It  was 
decided,  quite  legitimately,  that  the  electricity  supply  of  the 
country  required  reorganisation,  and  if  it  had  given  general 
powers  for  this  reorganisation  to  be  carried  out  and  stopped 
there,  all  who  have  the  welfare  of  electricity  supply  at  heart 
would  have  welcomed  it  as  a  constructive  piece  of  legislation  ; 
but,  as  is  the  custom  in  modern  legislation,  it  tried  to  say 
how  this  reorganisation  was  to  be  carried  out,  and  brought  a 
hornet's  nest  about  the  ears  o'  its  authors.  There  is,  indeed,  no 
entity  that  we  can  call  the  electricity  supply  of  the  country. 
What  we  have  got  are  numerous  electrical  problems 
to  solve  in  certain  districts,  each  varying  with  the  particular 
district.  London,  Lancashire,  Yorkshire,  Northumberland 
and  Durham,  the  Midlands,  and  so  on — they  all  have  a  common 
complaint,  the  need  of  reorganisation  ;  but,  as  to  the  form 
the  reorganisation  should  take,  each  district  demands  its  own 
particidar  treatment.  There  is,  for  instance,  absolutely 
nothing  in  common  between  the  case  of  Lancashire  (as  it  stands 
as  an  electrical  district)  and  London.  Or  what  similarity  is 
there  between  the  Midland  and  the  Northumberland  and 
Durham  districts  ?  But  the  promoters  of  the  Bill  tried  to  find 
a  solution  to  fit  all  these  cases — and  failed,  naturally. 
A  tailor  might  just  as  well  try  to  cut  a  suit  of  clothes  to  fit 
half  a  dozen  men.  It  might  be  an  "  average  "  suit,  but  it 
would  fit  none.  This  really,  at  the  bottom,  accounts  for  the 
unpopularity  of  the  Bill  in  all  quarters.  Now,  however,  there 
seems  a  likelihood  of  arriving  at  the  solution  of  each  par- 
ticular problem  individually.  Provided  that  the  Act  ensures 
this  possibility  (with  a  cudgel  in  the  background  for  the  recal- 


citrant) there  is  every  hope  of  reorganisations  (in  the  plural) 
taking  place.  And  we  hope  the  Commissioners  will  lose  no 
time  in  getting  to  work. 


An  Increase  in  Effectiveness. 

As  to  the  increased  effectiveness  of  the  Act  as  it  is  now 
amended  there  can  be  no  doubt.  A  great  many  of  the  restric- 
tions under  which  companies  have  laboured  in  the  past  are 
removed,  and  the  Commissioners  have  the  power  to  facilitate 
the  reorganisation  of  electricity  supply  in  many  ways,  of 
which  we  hope  they  \vill  take  full  advantage.  There  is,  for 
instance,  nothing  now  to  prevent  undertakings  in  a  district, 
both  company  and  municipal,  from  joining  together  and  going 
ahead  in  a  joint  scheme  for  the  general  good.  The  one  thing 
to  be  deprecated  will  be  any  continuation  of  the  internal 
jealousies  which  in  the  ,pa,st  have  prevented  anything  like 
real  co-operation.  But  the  experience  of  the  privately  owned 
undertakings,  in  narrowly  escaj)ing  what  they  certainly  thought 
to  be  bad  times,  ought  to  have  considerable  influence  in  bringing 
them  to  a  proper  state  of  mind  to  co-operate.  Those  who  are 
responsible  for  the  various  schemes  which  are  at  present 
more  or  less  in  hand — such  as  those  in  Manchester,  Newcastle, 
Yorkshire  and  Nottingham — can  now  go  forward  with  a  little 
more  confidence.  As  to  London,  the  more  settled  condition 
augurs  favourably  for  solution  of  the  problem,  and  the  official 
recognition  given  to  private  enterprise  in  the  Bill  should  be 
taken  to  heart  by  those  municipalities  who  have  proposed  a 
scheme  in  which  the  only  part  the  companies  were  to  play 
was  to  quietly  "  die  out."  At  the  same  time  the  companies 
ought  also  cease  from  obstructing. 


The  Electricity  Commissioners. 

The  personnel  of  the  Commissioners  is  second  only  in  interest 
to  the  Electricity  Act  itself.  Who  are  to  be  the  Commissioners 
is  now  the  question  of  the  moment  ?  The  last-minute 
alterations  in  the  Act  has  made  things  depend  even  more 
than  formerly  on  the  personal  equation.  The  interest  felt 
in  this  is  evinced  by  the  question  asked  recently  in  the 
House  of  Commons  by  Sir  Frederick  Hall.  The  occasion 
was  the  ^  reference  in  our  columns  to  the  selection  of  Mr. 
W.  B.  WooDHousE.  Sir  Frederick  Hall  wanted  the  Ministry 
of  Transport  to  corroborate  this  and  to  give  a  complete  list  of 
the  proposed  Commissioners.  Mr.  Neal,  answering  for  the 
Ministry,    suavely    temporised — he    did    not    know,    neither 
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would  he  toll,  the  names  if  he  did  know,  neither  did  he  think 
it  proper  to  do  so.  when  the  Bill  had  not  reached  the  Statute 
Book.  So  sj)eculation  can  still  indulge  its  curiosity.  There 
is  one  thing  that  narrows  down  the  possibilities.  They  must 
all  be  British  subjects.  They  must  have  symjjathy,  broad 
outlook,  tact.  They  must  all  be,  in  a  word,  good  men  and 
true.  There  is  a  minute  specification  in  the  Act  as  to  the 
engineering  qualifications  they  must  po.ssess,  all  of  w^hich 
certainly  ought  to  make  the  "  short  list "  very  short  indeed.  The 
industry  does  not.  as  a  matter  of  fact,  contain  a  plethora 
of  candidates — still,  it  ought  certainly  to  yield  up  five  to 
specification.  The  Board  of  Trade  have  a  very  important 
function  to  perform  in  this  selection,  since  if  there  ever  was 
an  occasion  when  the  most  judicial  discrimination  was  necessary 
it  is  in  the  present  case.  It  is  of  immense  moment  to  the 
whole  electrical  industry  that  a  wise  choice  should  be  made. 


The  Moulders'  Strike. 

On  September  20,  1919,  the  moulders  of  this  country  went 
on  strike,  and  in  spite  of  more  than  one  conference  and  of  the 
efforts  of  peacemakers  representing  both  Capital  and  Labour, 
they  still  remain  on  strike.  The  effect  of  such  a  prolonged 
1  cessation  of  output  of  castings  is  as  obvious  as  it  is  regrettable 
to  all  who  know  anything  about  the  conditions  under  which 
the  engineering  trade  is  carried  on.  And  it  would  not  be  too 
much  to  say  that  as  a  result  of  this  disagreement  the  engineer- 
ing industry  and  the  production  of  essential  goods  are  being 
slowly  strangled.  Now  the  inability  of  the  general  public 
to  realise  how  directly  this  strike  affects  them  is,  we  think, 
i>ne  of  the  reasons  for  its  long  continuance.  In  the  case  of 
the  recent  railway  strike  the  blow  to  the  general  comfort 
and  welfare  was  immediate.  No  one  was  unaffected,  and  it 
was  therefore  certain  that  whatever  happened  the  strike 
I'ould  not  last  for  very  long,  and  that  sooner  rather  than 
later  an  arrangement  would  have  to  be  come  to.  In  the 
case  of  the  moulders'  strike  the  harm  done  works  more 
insidiously  with  the  result  that  even  our  daily  contemporaries 
are  only  just  beginning  to  realise  the  full  effect  of  this  disas- 
■  rous  misunderstanding,  and  are  now  demanding  that  every 
I'ffort  should  be  made  to  bring  about  an  agreement.  It  is 
c-rtainly  time  this  was  done,  for  if  it  is  not  all  our  hopes  for 
the  reconstruction  and  development  of  the  engineering  industry 
during  the  forthcoming  year  are  likely  to  be  irretrievably 
shattered. 


Small  Cause  and  Great  Trouble. 

The  strike  in  itself  is  unfortunate  enough,  but  it  is  made 
I  he  more  unfortunate  by  the  pettiness  of  its  cause.  It  will 
lie  remembered  that  the  three  trade  unions  representing  the 
'•mployees  in  the  moulderss'  trade  in  the  late  summer  of  last 
vear  objected  to  an  award  of  the  C'ourt  of  Arbitration  on  a 
wages  claim.  The  effect  of  this  award  was  that  no  change 
would  be  made  in  the  then  existing  terms  of  the  agreement 
until  the  time  the  next  hearing  was  due,  which  was  last  October. 
This  award  applied  not  only  to  the  moulders'  unions  but 
to  some  51  unions  connected  with  the  engineering  trades, 
.\11  these  loyally  accepted  the  award  except  the  three  moulders" 
unions,  w^ho  demanded  immediate  concessions  ;  these  being 
refused  they  came  out  on  strike.  Shortly  after  the  strike 
began  the  parties  came  together  and  agreement  seemed 
probable,  but  when  the  matter  was  put  to  the  ballot  of  mem- 
V)ers  an  overwhelming  majority  decided  to  continue  on  .strike  ; 
and  the  provisional  t(Tnis  of  the  settlement  which  had  been 
arranged  were  thrown  over.  Even  then  the  matter  at  issue 
was  small,  centring  round  whether  the  workers  should  or 
-hould  not  be  granted  an  increa.se  of  15s.  per  week.  So  the 
-trike  continued,  and  nothing  more  was  done  in  the  way  of 
jiersuading  the  ])arties  to  agree  until  shortly  before  Christmas, 


when  a  further  conference  took  -  place.  From  statements 
which  have  been  made  by  Sir  Allan  S.Mmi,  for  the  employers, 
and  by  Mr.  .Vrthir  HKNi)ERSON,for  the  workpeople,  it  was 
evident  that  at  this  meeting  a  settlement  had  practically 
been  arrived  at,  the  men  at  any  rate  being  in  a  less  stubborn 
frame  of  mind  than  they  were  at  first.  The  latest  news  is. 
however,  that  settlement  is  once  more  delayed  because  the 
employers  stipulate  that  certain  moulders  in  West  Bromwich 
who  ceased  work  before  the  national  strike  began  siiould 
return  to  work  with  the  rest  of  the  men.  Now,  the  West 
Bromwich  case  is  on  a  different  footing  from  the  rest  of  matteri 
under  dispute.  It  relates  to  three  men  who  worked  in  a 
foundry  but  who  belonged  to  the  General  Workers'  lInio« 
and  not  to  one  of  the  moulders'  unions.  Pressure  was  brought 
to  bear  on  these  men  to  leave  their  own  union  and  to  join 
one  of  the  unions  more  closely  connected  with  the  foundry 
trade.  When  they  refused  to  do  so  the  men  working  with 
them  .struck.  It  will  therefore  be  seen  that  this  matter  h 
an  internecine  dis])ute,  and  has  jiriniarily  nothing  to  do  with 
the  employers.  It  is,  therefore,  a  great  pity  that  it  has  been 
dragged  into  the  more  important  discu.ssion  of  the  rea.sons. 
which  led  to  the  general  stopjjage.  In  considering  this  strike 
general  sympathy  was  first  of  all  with  the  employers,  but  by 
exhibiting  an  entire  lack  of  tact  in  the  negotiations,  and  by 
seizing  on  what  is  quite  an  external  matter  to  act  as  a  lever 
to  force  fresh  concessions  from  the  employees  they  have  suc- 
ceeded in  bringing  public  opinion  round  to  the  other  side. 
This  is  not  surprising.  For  the  masters  in  insisting  upon 
the  West  Bromwich  question  being  settled  along  with  the  other 
have  made  a  grave  mistake.  In  fact,  it  may  be  said,  the 
whole  history  of  the  dispute  is  simply  a  series  of  mistakes, 
and  meanwhile  everyone  is  feeling  the  results.  Works  have 
been  brought  to  a  standstill,  production  is  being  reduced  to 
nothing,  workers  in  other  trades  are  suffering  through  lack 
of  employment,  and  the  trade  union  funds  are  graduall.v 
being  depleted.  The  latest  news  is  that  the  Prime  Minister 
has  been  asked  to  intervene.  We  hope  that  he  will  do  so  and 
that  some  settlement  will  be  speedily  arrived  at.  It  is  not 
a  time  for  either  side  to  stand  on  its  dignity,  but  it  is  cer- 
tainly time  for  everyone  to  get  back  to  work. 


Expiring  Patents. 

.\m().\(;  tlic  patents  which  will  expire  this  year,  unless 
their  normal  life  is  prolonged,  are  a  number  of  considerable 
interest.  For  example,  there  arc  two  patents  (Nos.  3,21.'5- 
and  18,622  of  1906)  relating  to  the  manufacture  of  metal 
filaments,  at  least  one  of  which  was  cited  in  recent  liti- 
gation on  this  subject.  The  former  was  granted  to  Just  and 
Hannaman,  and  describes  the  manufacture  of  sintered  fila- 
ments, the  carbon  from  the  binding  material  being  removed 
by  heating  in  steam  and  hydrogen.  The  latter,  granted  t» 
the  Deutsche  Gasgluhlicht  A.  G.  (Auergesellschaft)  calls  atten- 
tion to  the  danger  of  an  excess  of  oxygen,  and  therefore  the 
inventor  effects  the  decarbonisation  in  an  atmosphere  con- 
taining nitrogen  and  hydrogen,  or  ammonia,  but  no  oxygen, 
the  carbon  being  apparently  removed  in  the  form  of  cyanogen. 
Patent  No.  13,903,  to  Stevens,  of  Tilling-Stevens  fame, 
describes  the  use  of  a  special  dynamo  for  petrol-electric 
vehicles.  The  dynamo  has  two  distinct  windings,  with 
separate  commutators,  each  of  which  supplies  half  the  field 
winding  and  half  the  battery  or  load  direct  if  desired.  By 
means  of  a  special  switch  these  windings  are  coupled  in  series 
or  in  parallel  as  required.  Quite  a  number  of  the  patents 
are  electro-chemical.  Thus  there  are  two  Edison  patents 
(Nos.  1,924  and  1,928)  which  describe  the  special  procedure 
adopted  in  order  to  secure  sufficient  conductivity  in  the  plates- 
of  the  Edison  cell.     Patent  No.  1,716  describes  the   FjnlaY 
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elcL'trolytic  cell,  usod  for  electrolytic  alkali.  In  thi.s  cell  tlie 
two  electrodes  are  separatei  from  each,  other  by  diaphragms 
and  by  a  central  chamber  which  receives  the  fresh  electrolyte. 
A  good  many  years  ago  some  quite  promising  tests  in  regard 
to  this  cell  were,  published  in  the  "  Transactions  '"  of  the 
Faraday  Society,  but  we  do  not  remember  hearing  of  any 
further  progress  in  this  direction.  No.  4,336,  to  Bingham, 
protects  the  use  of  an  auxiliary  electrode  for  fusing  the  block 
of  material  in  the  tapping  hole  of  a  carbide  furnace,  thus 
rendering  the  tapping  a  more  simple  operation.  A  patent  to 
H.  Pauling  (No.  18,599)  claims  an  improved  method  of 
supplying  the  air  to  his  well-known  furnace.  The  air  is 
introduced  by  two  sets  of  tubes  which  blow  into  the  arc  space 
from  opposite  directions,  so  as  to  form,  as  it  were,  a  disc  of  air 
with  the  electrodes  in  the  plane  of  the  disc  and  near  the  centre. 
Returning  to  more  purely  electrical  matters,  we  notice  a 
patent  (No.  1,947)  to  J.  S.  Highfield  for  a  method  of  obtain- 
ing suitable  earths  for  return  circuits  of  high  pressur(?  con- 
tinuous-current transmission.  It  will  be  remembered  that 
Mr.  Highfield  published  some  interesting  figures  on  this 
question  in  a  Paper  read  before  the  Institution  of  Electrical 
Engineers  at  Paris  in  1913.  Patent  No.  6,454  covers  the 
well-known  Lea  recorder,  which  is  now  so  popular  in  power 
stations.  Among  the  manv  wireless  patents  mav  be  mentioned 
one  to  Marconi  (No.  3,127),  (Covering  the  use  of  horizontal 
radial  antennse  connected  to  a  switch  so  that  any  one  of  the 
radial  arms  can  be  brought  into  circuit.  The  maximum  effect 
is,  of  course,  obtained  in  the  arm  which  is  pointing  away  from 
the  radiating  source.  No.  27.725  describes  the  Brockie 
magazine  arc  lamp.  Considerable  interest  now  attaches  to 
patent  No.  26,941  to  Meirow.sky  owing  to  the  increasing 
use  of  tubes  made  of  "'  built-up "'  paper  insulation.  The 
patent  describes  the  manufacture  of  tubes  from  insulating 
material,  hot  rollers  being  used  for  the  purpose.  It  is  inter- 
esting to  notice  how  the  number  of  patents  dealing  with 
subjects  of  electrical  and  engineering  interest  is  steadily 
increasing  year  by  year,  and  especially  how  an  increasing 
number  of  patentees  find  it  w-orth  while  to  pay  the  fees  to 
keep  their  patents  alive.  This  may  be  taken  as  a  sign  of 
progress. 


Award  to  the  "  Electrician  " 

OvR  readers  will  be  interested  to  know  that  we  have  received 
a  communication  from  the  Board  of  Trade  informing  us  that 
we  have  been  awarded  the  Diploma  of  the  Grand  Prix  en 
coHective,  by  the  International  Jury  of  the  British  Section 
of  the  Ghent  International  Exhibition,  1913.  The  issue  of 
this  award  has  been  deferred  until  now  in  consequence  of 
the  war.  Indeed,  it  seems  a  far  off  day  enough  since  the 
time  when  International  Exhibitions  were,  so  to  speak,  all  the 
rage,  and  when  the  unity  of  nations  was  said  to  be  improved 
by  their  organisation.  But  even  if  they  did  not  succeed  in 
maintaining  international  peace,  these  exhibitions  had  distinct 
uses,  though  this  was?  not  perhaps  realised  to  its  full  extent  in 
this  country.  Now  while  any  international  exhibition  must 
to  a  large  extent  cater  for  the  inhabitants  of  the  country  in 
which  it  is  held,  and  while  every  exhibitor  must  bear  this  point 
in  mind  in  planning  his  exhibit,  its  greatest  use  is  to  bring 
the  name  of  the  particular  firm,  and  better  still,  of  the  par- 
ticular country  in  which  that  firjn  operates  to  the  general  notice. 
Direct  orders  may  or  may  not  result,  but  in  any  event  great 
good  will  be  done.  It  is  to  be  expected  that  in  the  future 
these  international  exhibitions  will  again  be  organised,  and 
we  hope  that  representative  and  collective  exhibits  from 
British  firms  will  be  conspicuous.  This  matter  is  one 
which  might  well  be  considered  by  those  engaged  in  the  work 
of^reoonstruction,  as  it  is  a  form  of  propaganda  which  could 
be  made  of  the  greatest  possible  use. 


Current   Topics. 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following  : — 

In  an  article  on  "  tiriteria  for  Testing  Magneto  Magnets  "  (page  4), 
Mr.  J.  D.  Morgan  points  out  that  the  practice  relating  to  the  testing 
of  magnets  for  magnetos  is  not  altogether  on  a  satisfactory  basis. 

In  an  article  entitled  "  What  the  Adoption  of  Higher  Steam 
.Pressures  Will  Mean  "  (page  7),  Mr.  F.  R.  Parsons  shows  how  the 
adoption  of  higher  steam  pressures  in  engineering  practice  will 
modify  the  design  and  construction  of  boilers. 

On  page  8  we  continue  our  account  of  Messrs.  D.  M.  W.  Hutchison 
and  W.  J.  Wavte's  Paper  on  "  Electricity  in  Tin  Mining,"  read 
recently  before  the  Institution  of  Electrical  Engineers. 

An  article  on  page  10  deals  with  the  developments  in  the  design 
of  Messrs.  Brown,  Boveri's  mercury  arc  rectifiers. 

On  page  14  we  give  an  account  of  a  presidential  address  delivered 
to  the  .Junior  Institution  of  Engineers  by  Sir  E.  H.  Tennyson  D'Eyn- 
court  on  "  The  Influence  of  War  on  Engineering." 

Our  usual  serial  article  entitled  "  Heating  and  Cooking  Notes" 
deals  this  week  with  the  general  progress  that  has  been  made  in  this 
direction  during  1919  (page  14). 

On  page  15  we  give  an  account  of  the  discussions  which  took  place 
at  Glasgow  and  Birmingham  on  Capt.  J.  M.  Scott-Maxwell's  Paper 
on  "  Scientific  Management,"  read  recently  before  the  Institution 
of  Electrical  Engineers. 

We  publish  on  page  16  the  numbers  and  titles  of  patents  of  elec- 
trical interest  expiring  during  1920. 

Our  Leading  Article  (page  19)  deals  with  matters  of  interest  to 
electrical  engmeers  which  occurred  during  1919. 

A  report  by  Messrs.  Meik  &  Buchanan  and  Sir  Alex.  Binnie,  Son  & 
Deacon  to  the  Dmidee  Corporation  on  the  proposed  Tummel  water- 
jx)wer  sclieme  is  given  in  abstract  on  p.  21. 

The  Report  of  the  Board  of  Trade  Committee  on  the  Gattie 
Transport  Scheme  is  given  on  page  22. 


Arrangements  for  the  Week. 

KOYAL   INSTITUTION. 

At  Albemarle-street.  Piccadillv,  London,  W.  fJhristmas  Lectures 
for  Juveniles  on  ■  The  World  of  Sound,"  by  Prof.  W.  H.  Bragg, 
C.B.E.,  F.R.S. 


Saturday,  Jan.  3rd. 

3  p.m.  Lecture  III. 
Tuesday,  Jan.  6tli. 

3  p.m.  Lecture  IV. 
Thursday,  Jan.  Sth. 

3  p. III.      Lecture  V. 


-■■  .Sounds  of  the  Country." 
-■•  Sound-s  of  the  To»m." 
■  .Sounds  of  the  Sea." 


FRIDAY,  Jan.  2nd. 

Junior  Institution  of  Engineers. 
:.30  p.m.     At   39,   Victoria-street,    London,    S.W.     Lecturette   ou 
•'  Automatic  Electric  Weighing  Machines,  as  Used  with  Machini' 
Packers,"  by  Mr.  A.  V.  Sims. 

TUESDAY,  Jan.  6tll. 

RoNTOEN  Society-. 
7  /).m.     At  the  Pvoyal  Photographic  Society's  House,  35,  Russell- 
square,  London,  W.C.  1.     Lecture  on  "The  X-rays  approached 
from  the  Popular  Standpoint,"  by  Dr.  G.  H.  Rodman,  F.R.S. 

Engineers'  Club. 

7  p.m.     At  Albert-square,  Manchester.     Address  on    '  The  Textile 

Industries  of  the  United  States,"  by  Mr.  F.  Nasraith. 
Institution  of  Electrical  Engineers,  N.W.  Students"  Centkk. 
7.30  p.m.     At   Houldsworth  Hall,  Deansgate,  Manchester. 

WBDNESDAY.  Jan.  Tth. 

Royal  Society  of  Arts. 
3  p.m.     At  John-street,  Adelphi,  London,  W.  ti.    Juvenile  Lecture 
on  "  Railways  and  Engines,"  by  Mr.  L.  Pendred.    (Lecture  I.) 
Physical  Society. 
3-r,  p.m.  and  7-10  p.m.     Exhibition  at  Imperial  CoUsge  of  Science. 

Liverpool  Engineering  Society. 

8  p.m.     At     the     Royal     Institution,     Colquitt-street,     Liverpool. 

Adjourned  discussion  on  "  The  Science  and  Art  of  Lubrication," 
by  Mr.  H.  T.  Newbigin. 

THORSOAY.   Jan.  Sth. 

Physical  Society. 
3-6  p  m.  and  7-10  p.m.     E.xliibition  at  Imperial  Colleg?  of  Science. 

Institution  of  Electrical  Engineef.s. 
6'  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London.  S.W.     Paper  on  '■  Failures  of  Turbogenerators  and 
Suggestions  for  Improvements,"  by  Mr.  .1.  Shepherd. 
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Criteria    for    the   Testing    of    Maj^iieto    Maj^nets. 


ll(>     .1.    ■>.  i.MOIC 

Engineering  tests  can  be  resolved  into  two  main  classes — (<i) 
Tests  on  materials,  and  (b)  tests  on  products.  Material  tests 
provide  data  for  designers,  and  product  tests  data  for  users. 
The  designer  of  a  steel  girder,  for  example,  requires  to  know  the 
pro])erties  of  the  metal  to  be  employed  in  the  girder,  and 
material  tests  are  made  to  give  him  the  required  information. 
The  u.<fer  of  the  girder  is  not  primarily  concerned  in  knowing 
the  quality  of  the  metal.  His  principal  ncd  is  to  know 
whether  the  girder  will  support  a  given  load.  He,  therefore, 
applies  tests  which  are  directly  related  to  his  requirements  ; 
in  a  material  test  the  material  only  is  involved,  but  in  a  pro- 


duct test  there  are  involved  conditions  due  to  the  design  and 
the  manufacture  as  well  as  those  due  to  the  material.  In  some 
cases  a  nxaterial  test  only  is  used,  and  this  is  made  to  serve  the 
purpose  of  both  the  designer  or  maker  and  the  user  of  the 
article  into  which  the  material  is  converted.  Such  a  test  is  only 
indirectly  valuable  to  the  user,  although  if  rightly  interpreted 
it  may  suffice.  It  is  important  to  recognise,  however,  that 
where  the  properties  of  a  given  product  depend  upon  factors 
other  than  those  of  the  material,  a  material  test  does  not 
directly  meet  the  needs  of  the  user.  Experience  proves  that  it 
is  important  to  keep  the  foregoing  clearly  in  mind  when 
approaching  the  subject  of  tests  for  the  permanent  magnets 
employed  in  ignition  magnetos. 

The  general  practice  at  the  present  time  in  this  country  in 
testing  magneto  magnets  is  to  obtain  by  means  of  a  material 
test  the  remanent  magnetism  (Brem)  after  saturation  and  the 
coercive  force  (He),  although  certain  supplementary  (material) 
tests  are  now  becoming  common.  It  cannot  be  said  that  the 
practice  relating  to  magneto  magnet  testing  is  on  an  altogether 
satisfactory  basis,  and  the  object  in  the  following  is  to  indicate 
briefly  certain  rudimentary  facts  from  the  consideration  of 
which  appropriate  tests  might  be  evolved. 

B.H.  Curves. — The  most  familiar  method  of  correlating  mag- 
netic flux,  and  the  magnetising  force  required  to  produce  that 
flux,  is  by  means  of  a  B.H.  curve.  A  typical  complete  curve  is 
shown  in  Fig.  1 .  It  is  understood  that  in  obtaining  the  curve 
the  magnet  is  taken  up  to  the  saturation  point.  Starting  from 
zero  and  rising  to  saturation  the  curve  follows  the  line  OBs- 
On  removing  the  magnetising  force  the  flux  falls  to  Brem, 
which  indicates  the  residual  magnetism  in  the  specimen,  so 
long  as  the  latter  is  subject  to  no  demagnetising  action.  On 
applying  a  reverse,  or  demagnetising  force,  the  flux  falls  until 
it  reaches  He,  which  represents  the  coercive  force  of  the  speci- 
men. The  curve  B,  Brem  He  forms  part  of  a  hysteresis  loop. 
As  is  well  known,  the  magnetic  condition  can  be  caused  to 
pass  through  a  complete  cycle,  the  curve  of  which  continues 
from  the  point  He,  and  terminates  at  the  starting  point  Bs.  It 
is  only  necessary  to  consider  the  lines  OB^  and  B,  Brem  H,. 

In  some  cases  it  is  possible  to  express  by  an  equation  the 
relationship  between  magnetic  flux  or  induction  (B)  and  mag- 
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netising  force  (//).  For  a  simple  magnetic  material  (c.;/.,  pure 
iron)  the  magnetisation  follows  very  closely  what  is  known  a& 
Frohlich's  law,  which,  in  words  quoted  by  Steinmetz,  can  be 
expressed  thus  :  Permeability  is  proportional  to  niagnetis- 
aliility.      Kxpressed  symbolically  :   - 

,u  =  fi{S-B) (1) 

where  ^i  =  permeability. 

'I  =  con.stant. 
.S'  =  saturation  density. 
B     ihix  density. 
By  substituting /(^/?  //  in  (1)  and  re-arranging  it  follows  that^ 
H 

-fiH 

where  a  — initial  value  of//,  and  j8  =  l/»S. 

Kennelly's  variation  of  the  above  is  obtained  by  substituting 
p  (reluctance)  for  1  'p  or  HjB  in  (2),  whence — 

9-a\iiH (3) 

In  a  discussion  of  equations  (2)  and  (3)  Steinmetz  states  that 
B  does  not  reach  a  .saturation  value,  but  increases  indefinitely 
with  H.  He  observes,  however,  that  there  is  a  value  of  B 
denoted  by  B  ,,  which  does  tend  to  a  saturation  value,  and  this 
value  he  obtains  from  the  relation — 

B,    B-H (4) 

Frohlich's  and  Kennelly's  laws,  "therefore,  apply  to  B:,  and 
not  to  B.  Steinmetz  adds  that  B,  may  be  considered  as  the 
magnetic  flux  carried  by  the  molecules  of  the  magnetic  material 
and  H  the  space  flux,  or  flux  carried  independently  of  the 
material. 

The  magnetisation  curve  of  a  material  following  Kennelly's 
law  is  as  indicated  by  ('(),  Fig.  2,  which  shows  the  relation 
between  B  and  //.     The  relation  between  o  and  //  is  shown  by 
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Complex  materials  such  as  those  used  in  permanent  magnets 
give  a  magnetisation  curve  like  (c),  having  an  inward  bend  near 
the  origin,  and  the  corresponding  p  —  //  line  is  not  straight  at 
the  origin,  but  takes  the  form  shown  by  (d).  Even  the  appa- 
rently straight  portion  of  [d)  is  not  actually  straight,  but  is  a 
flat  curve  whose  inclination  to  the  axis  of  H  increases  slightly 
with  increasing  H.  The  inward  bend  shown  in  (c)  is,  according 
to  Steinmetz,  a  part  of  an  unsymmetrical  hysteresis  loop,  and 
its  form  depends  on  the  condition  of  the  material  jirior  to 
magnetisation.     The  earlier  part  of  the  curve  (c)  represents 
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an  unstable  magnetic  condition,  and  one  which  varies  with  the 
manner  in  which  the  magnetisation  is  efEected.  Ewing  men- 
tions that  when  the  magnetisation  curve  is  obtained  while  the 
specimen  is  being  subjected  to  a  longitudinal  alternating 
current,  the  initial  part  of  the  curve  takes  the  form  shown  by 
dotted  lines  (e),  Fig.  2.  Steinmetz  regards  this  as  representing 
a  stable  magnetic  condition,  and  states  that  it  follows  Froh- 
lich's  or  Kennelly's  law,  subject  to  the  modification  expressed 
by  equation  (4),  Mr.  E.  A.  Watson  has  found  that  equation  (3) 
can  be  adapted  to  fit  very  closely  the  line  Brem  He  given  by  a 
permanent  magnet  which  has  been  saturated.  Mr.  Watson's 
modification  of  Kennelly's  equation  is — 

^^^'=a+P{H+H.) k    (5) 

Plotting  (E+Hc)jB  against  H  the  equation  represents  a 
straight  line. 

Material  Tesis.— The  foregoing  indicates  briefly  the  relation- 
ships of  the  principal  quantities  which  may  be  used  in  material 
tests  on  magnet  steels.  Clearly  measurements  on  the  line  OB  x- 
Fig.  1,  are  of  no  value,  owing  to  its  variability  for  the  same 
specimen.  As  the  point  B .,  is  not  easily  determined  this  also 
is  ruled  out  of  consideration.  The  common  practice  at  present 
is  to  measure  the  points  Brem  and  He  on  the  hj'steresis  loop, 
these  points  being  capable  of  easy  and  preci.se  observation. 
On  reflection  it  will  be  apparent  that  the  said  measurements 
are  not,  however,  sufficient  to  distinguish  between  steels  of 
different  qualities  giving  the  same  values  of  Brem  and  fl,- . 
Fig.  3  shows  two  hypothetical  curves  lying  between  the  same 
limiting  values.  For  magneto  purposes  the  curve  a  indicates  a 
better  magnet  steel  than  h  for  the  reason  that  it  will  give  a 
greater  flux  in  a  circuit  of  given  reluctance  than  that  corre- 
sponding to  h.  Some  magnet  users  have,  therefore,  adopted 
the  practice  of  measuring  a  third  point  on  the  curve — namely, 
the  value  of  B  corresponding  to  some  selected  intermediate 
value  of  H.  The  writer  has  suggested,  as  the  third  figure,  th  e 
maximum  product  of  B  and  H  between  the  limits  H^  and  He, 
this  product  being  designated  BH'"^^.     In  Fig.  3  the  curves  c 
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and  (/  show  how  the  product  of  B  and  H  varies  with  H  in  the 
curves  a  and  h  respectively.  The  product  BHm&i.  is  one  which 
can  be  very  easily  determined  in  the  course  of  the  test  for 
Brem  and  He.     (See  "  Engineering,"  April  25,  1919.) 

Seeing  that  the  three  points  above  mentioned  on  the  left- 
hand  segment  of  the  hysteresis  loop  give  satisfactory  data  for 
comparison  of  the  magnetic  properties  of  steels  and  that  such 
points  can  readily  be  determined,  it  is  doubtful  whether  any 
2iractical  advantage  is  to  be  gained  by  adopting  for  comparative 
purposes  the  numerical  values  of  the  constants  in  equations 
(3)  and  (.5).  Both  the  product  and  the  ratio  of  Brem  and  H^ 
have  been  proposed  and  used  as  indexes  of  magnetic  quality. 


but  there  is  no  general  agreement  that  these  quantities  have  any 
practical  value.  iThe  BH  curve  itself  appears  to  be  the  best 
index  of  the  quality  of  a  magnetic  material,  and  in  the  writer's 
opinion  any  test  figures  adopted  in  lieu  of  the  curve  should  be 
such  that  they  suggest  or  indicate  the  main  characteristics  of 
that  curve. 

Magnet  Test.- — The  common  practice  in  this  country  at 
present  is  to  test  a  finished  magnet  by  measurements  of  the 
magnetic  qualities  of  the  material  from  which  the  magnet  is 
made;    in  other  words,  it  is  usual  to  measure  Brem  and  He, 
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with  or  without  an  intermediate  measui-ement.  There  is 
hardly  any  need  to  argue  that  these  measurements  do  not  give 
a  direct  index  of  the  practical  usefulness  of  a  magnet.  It 
must  be  admitted  that  they  serve  in  the  absence  of  a  simpler 
and  more  direct  test  for  the  comparison  of  magnets  with  a 
geometrically  similar  standard  which  is  known  to  satisfy  prac- 
tical requirements,  but  they  do  not  enable  a  direct  comparison 
to  be  made  of  the  practical  usefulness  of  magnets  which  are 
geometrically  dissimilar.  A  simple  product  test  (or  direct 
test  of  a  magnet  as  a  source  of  flux)  is  needed.  That  such  a 
test  is  practicable  will  be  seen  from  the  following.  The  test 
described  hereunder  consists  in  measuring  the  flux  produced  by 
a  magnet  after  it  has  been  subjected  to  the  self-demagnetising 
force  which  is  set  up  when  a  magnet  is  removed  from  a  mag- 
netising apparatus  without  a  keeper  on  its  Umbs. 

Let  the  curve  Fig.  4  represent  a  portion  of  a  B.H.  curve 
obtained  after  saturation  of  a  magnet.  Draw  the  lines  OD, 
OD',  such  that  the  angles  u.p  represent  respectively  the  maxi- 
mum and  minimum  demagnetising  forces  to  which  the  magnet 
is  subjected  in  service.  Bj  on  the  line  OD  is  proportional  to 
the  flux  which  the  magnet  will  produce  when  subjected  to  the 
maximum  demagnetising  force.  The  flux  which  the  magnet 
will  provide  when  the  demagnetising  force  is  reduced  to  the 
said  minimum  will  be  proportional  to  the  value  represented  by 
the  point  £,,  which  lies  very  nearly  on  the  dotted  line  axis  of  a 
subsidiary  hysteresis  loop.  When,  as  occurs  in  a  magneto,  the 
demagnetising  force,  whether  due  to  reluctance  or  armature 
reaction,  fluctuates  repeatedly  between  the  limits  shown,'  the 
flux  values  will  fluctuate  between  the  limits  which  are  pro- 
portional to  B-^B,.  It  is  found  in  rotary  wound  armature 
magnetos  using  horseshoe  magnets  that  the  maximum  demag- 
netising force  due  to  armature  reaction  (obtained  when  the 
armature  is  rotated  with  the  primary  short-circuited  through- 
out each  complete  rotation)  is  very  nearly  as  great  as  that  due 
to  the  self-demagnetising  action  set  up  when  the  magnet  is  on 
what  is  termed  ■■  open-circuit  "—that  is,  when  an  air-gap  only 
occupies  the  region  between  the  limbs  of  the  magnet.  Measure- 
ment of  the  flux  on  open  circuit  serves,  therefore,  as  a  perfectly 
satisfactory  magnet  test.     In  proof  of  this  statement,  two  cases 
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will  be  considered.  Fig.  5  shows  portions  of  BH  curves  for  two 
magnets  having  identical  values  of  Brein  and  Uc.  The  ordi- 
nary measurenionts  of  Breni  and  //,  would  not  discriminate 
between  the  niannets.  A  measurement  of  BH  (max.)  or  some 
intermediate  value  of  B  corresponding  to  a  specified  demag- 
netising H  would,  however,  enable  the  better  magnet  to  be 
found  provided  the  magnets  were  geometrically  similar.  If 
after  magnetisation  each  magnet  is  taken  off  the  magnetising 
apparatus  with  its  limbs  unprotected  eadi  will  be  exposed  to  a 
demagnetising  force  indicated  by  the  line  OD.  A  single 
measurement  of  the  flux  in  each  case  wUl  then  give  a  value 
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proportional  to  i(,  in  the  one  case,  and  £_,  in  the  otlicr,  and  for 
all  practical  purposes  the  test  is  as  comi)lete  as  the  ordinary 
material  test  involving  three  measurements. 

The  flux  given  by  a  magnet  under  working  conditions 
depends  not  only  on  the  material,  but  also  on  the  shape  and  size 
of  the  magnet.  What  the  user  is  interested  in,  ceteris  paribus. 
is  flux.  Material  tests  give  him  no  direct  information  on  this 
point,  but  a  magnet  test  as  above  described  provides  him  at 
once  with  the  information  he  requires. 

The  second  case  of  geometrically  similar  magnets  made  from 
dissimilar  steels  will  he  considered  with  reference  to  Fig.  6. 
Here  are  shown  portions  of  two  BH  curves  having  diflerent 
Brein  and  He  values.  The  ordinary  measurements  of  Brem 
a-nd  //,,  whether  combined  with  JS//m„x  or  some  equivalent 
quantity  or  not,  will  give  the  user  no  direct  information  as  to 
the  -suitability  of  the  steels  for  a  particular  service.  Again. 
draw  the  line  OD  to  represent  maximum  demagnetising  force. 
This  line  cuts  one  curve  in  5,  and  the  other  in  B,.  The  latter 
is  the  higher  flux  value,  and  a  single  measurement  of  open 
circuit  fliux  enables  the  user  at  once  to  know  which  of  the  mag- 
nets will  give  the  greater  flux.  Obviously  if  the  line  OD  cuts 
the  intercept  of  the  curves  the  open  circuit  test  fails  to  dis- 
tinguish between  the  magnets.  This  is  only  likely  to  occur  in 
practice  when  theB.H.  curves  appro.ximate  very  closely  to  each 
other,  and  then  the  magnets  compared  will  be  for  all  practical 
purposes  equivalent. 

For  carrjing  out  the  above  magnet  test  a  search  coil  and 
Grassot  fluxmeter  is  a  convenient  apparatus.  Some  magnet 
users  are,  however,  already  equipped  with  material  testing 
instruments  consisting  of  a  moving  index  coil  supphed  with  a 
constant  current  and  mounted  between  pole-pieces  to  which 
the  magnet  is  applied.  These  instruments  are  equally  useful 
for  carrying  out  the  magnet  test  provided  the  magnet  after 
magnetisation  is  fir.st  subjected  to  demagnetisation  by  removal 
from  the  magnetising  apparatus  without  a  keeper.  The  flux 
values  indicated  will,  however,  be  higher  than  those  given  in  an 
open  circuit  test,  and  will  lie  somewhere  on  the  dotted  line. 
Fig.  4.  To  enable  different  instruments  to  give  the  same 
results  with  the  same  or  similar  magnets  the  instruments  woidd 
iiged  to  be  standardised. 


I'cnnunencc. — -It  will  be  observed  that  nothing  is  said  in  ths 
foregoing  about  permanence.  On  this  subject  there  is  a  good 
deal  of  uncertainty  and  some  misunderstanding.  It  is  believed 
by  many  that  coercivity  is  an  index  of  |ii'rmanence.  In  a 
very  general  way  it  is  probably  true  that  ])ermanence  increases 
with  coercivity  provided  that  widely  diflerent  coercivities  are 
considered.  In  permanent  magnets,  however,  which  neces- 
sarily have  high  coercivities,  not  widely  different,  measure- 
ments of  the  latter  do  not  necessarily  give  any  information  as 
to  relative  permanence  At  the  present  time  the  writer  has 
under  observation  two  magnets  having  the  same  coercive 
force.  Both  are  undergoing  a  natural  ageing  process.  Periodic 
measurements  show  tiiat  one  has  deteriorated  very  much  more 
than  the  other. 

The  usefulness  of  the  measurement  He  in  a  material  test  is 
that  when  correlated  with  Brem  and  taken  in  conjunction  with 
previous  experience  it  gives  some  relative  idea  of  the  flux  which 
will  be  produced  by  the  magnet  in  a  path  of  given  reluctaTice. 
but  it  does  not  give  any  idea  of  how  that  flux  will  be  maintained 
with  the  lapse  of  time  or  und(!r  different  demagnetising  in- 
fluences. The  following  argument  is  sometimes  put  forward. 
Of  two  magnets  one  is  found  to  have  a  larger  Brem  and  a  lower 
He  than  the  other.  AVlicn  put  into  service  on  a  magneto  the 
magnet  having  the  larger  He  gives  the  greater  flux.  This  is 
said  to  be  because  the  latter  magnet  is  better  able  to  resist 
demagnetising  effects,  and  is  therefore  more  permanent.  Conse- 
quently it  is  desirable  to  have  as  high  //,.  as  possible,  even  at 
the  cost  of  Brem.  Tin'  argument,  though  apparently  a  clear 
interpretation  of  experience,  really  arises  out  of  confusion.  It 
will  be  evident  from  Fig.  6  that  the  performance  of  two  such 
magnets  can  be  predetermined.  .\.ssuming  that  the  B.H. 
curves  are  as  shown,  draw  a  line  OD  to  represent  the  maximum 
demagnetising  force  to  which  the  magnets  will  b(^  subjected. 
The  magnet  having  the  larger  H'  will  give  the  greater  flux, 
the  relative  fluxes  being  as  indicated  by  the  points  /<,Bj 
Supposing  the  maximum  demagnetising  force  is  such  as  iv. 
represented  by  the  line  OD',  the  magnet  having  the  higher 
Brem  will  give  the  larger  flux,  the  relative  flu.xes  being  then 
indicated  by  B-^B^.     The  point  which  it  is  dcs^ired  to  make  is 
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that  no  information  is  grained  from  the  measurement  of  He.  as 
to  how  the  said  flux  values  will  be  maintained  in  service,  and 
there  is  no  justification  for  asserting  that  the  magnet  having 
the  higher  He  will  necessarily  be  less  liable  to  deterioration 
than  the  other. 

The  question  of  a  satisfactory  test  for  the  permanence  of 
magneto  magnets  is  one  which  requires  investigation,  though 
experience  with  magnets  in  service  does  not  suggest^that  any 
great  practical  advantage  would  result  from  the  use  of  such  a 
test,  as  the  magnets  which  pass  the  usual  material  tests  appear 
to  be  sufficiently  stable  for  the  requirements  of  magneto 
practice. 
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la  tlieory  it  has  long  been  established  that  there  is  every- 
thing to  gain  by  the  adoption  of  relatively  high  steam  pressures, 
jind  practically  nothing  to  lose.  As  long  ago  as  1896  Prof. 
R.  H.  Thurston  made  this  abundantly  clear  in  his  paper  on 
th^  ■"  Promise  and  Potency  of  High-Pressure  Steam."  And 
since  that  time  the  science  of  thernio-dynamics  having  been 
more  widely  recognised  by  engineers  as  a  sure  guide  to  im- 
[)rovement  of  heat  engine  economy,  the  tendency  to  increase 
the  temperature  range  of  the  working  fluid  has  been  more 
than  ordinarily  active. 

But  of  these  figures  we  have  at  the  moment  little  concern  ; 
they  merely  lead  the  way  to  more  practical  considerations. 
They  take  us  quite  naturally  up  to  that  point  where  we  begin 
to  consider  the  ultimate  possibilities  involved  in  the  adoption 
of  much  higher  steam  pressures.  And  here  must  we  divide 
into  two  separate  and  distinct  phases  of  treatment  our  lines 
of  thought :  for  we  shall  have  to  consider  (a)  what  the  adop- 
tion of  higher  steam  pressures  would  mean  in  the  design  and 
construction  of  boiler  machinery,  and  (6)  what  it  will  mean 
in  the  design  of  those  parts  outside  the  boiler,  and  which  are 
to  be  subjected  to  the  proposed  higher  pressures  and  higher 
temperatures. 

An  Example  of  Present-Day  Practice. — In  the  best  present 
day  practice,  except  for  slightly  higher  pressures  in  some  few 
isolated  cases,  the  maximum  steam  pressure  is  200  lb.  per 
sq.  in.  absolute,  the  super-heat  200°  Fahr.  The  corresponding 
temperature  of  evaporation  is  therefore  382'  Fahr.,  the  bulk 
of  the  heat  being  absorbed  at  a  temperature  200°  Fahr.  below 
the  maximum.  An  outside  instance  of  the  practical  adoption 
of  a  considerably  higher  steam  pressure  than  this  is  supplied 
by  the  1,500  kw.  turbine  installation  recently  constructed 
by  the  British  Thomson- Houston  Co..  in  which  a  steam  pressure 
of  350  lb.  per  sq.  in.  was  employed,  together  with  a  super- 
heat of  700°  Fahr.,  exhausting  into  a  condenser  of  28J  in. 
vacuum.  As  clearly  illustrating  the  measure  of  economy 
obtained  as  a  result  of  such  increase  of  pressure  and  super- 
heat, it  was  claimed  that  during  a  10-hour  full  load  test  only 
1  '83  lb.  of  coal  per  unit  generated  was  consumed. 

This,  perhaps,  might  well  be  considered  a  notable  achieve- 
ment in  a  twofold  sense,  inasmuch  as  such  increase  of  pressure 
Tas  accompanied  with  an  almost  unprecedented  increase  in 
temperature  of  the  working  fluid.  Certainly  it  stood  as  an 
exemplification  of  far  higher  temperatures  than  had  hitherto 
been  employed  outside  experimental  phases.  But  we  will 
deal  with  this  aspect  of  the  case  at  a  later  .stage. 

Effect  on  Standard  Boiler  Design. — Assuming  the  employ- 
ment of  higher  steam  pressures  to  be  justified  what  effect 
will  this  have  upon  standard  boiler  design  '.  Present-day 
boiler  designs  and  specifications  do  not  permit  the  generation 
of  .steam  at  a  pressure  higher  than  200-250  lb.  per  sq.  in. 
without  sacrificing  safety,  and  without  calling  for  an  invest- 
ment in  the  boiler  plant  high  enough  to  ofiset  the  gain  in 
economy  caused  by  higher  steam  pressures. 

Must  all  existing  examples  of  boiler  design  be  scrapped? 
Must  all  drums  and  steam  vessels  of  large  diameter,  flat  sur- 
faces and  even  dished  ends  be  abandoned — yes,  even  if  stayed  ? 
Will  all  riveted,  expanded  or  beaded  joints  exposed  to  the 
action  of  the  fire  have  to  go  by  the  board  ?  Will  nothing  but 
electrically  welded  joints  permit  such  an  increase  as  con- 
templated ?  Will  the  high-pressure  generator  of  the  future 
be  cylindrical  ?  Of  the  water-tube  type  ?  Or  of  the  flash 
type  ?  Is  increased  efficiency  to  be  effected  primarily  along 
lines  altogether  different  from  those  obtaining  in  boilers 
working  under  piressures  used  to-day  ?  Or  is  it  possible  to 
retain  present  day  design  and  to  increase  the  evaporation  per 
.sq.  ft.  of  heating  surface  twice  as  high  as  that  represented  by 
tlie   present-day   practice  '. 

These  are  questions  involving  much  thought,  demanding 
[ii-rhaps  new  and  original  channels  of  investigation,  pregnant 


with  possibilities.  Who  knows  ?  Perhaps,  after  all,  our  liest 
brains  in  the  realms  of  engineering  science,  our  efforts,  our 
striving  after  heating  efiiciences  have  been  utterly  m  sdirected, 
in  that  they  have  been  conducted  along  altogether  wrong 
channels  When  an  apparent  limit  has  been  reached  in  one- 
particular  direction  often  it  is  that  a  striking  off  at  a  tan- 
gent into  the  seemingly  impossible  will  result  in  undreamed  of 
achievement. 

In  view  of  the  considerably  higher  temperatures  involved 
in  the  production  of  these  high  steam  pressures  we  have  in 
mind,  and  supposing  the  waste  gases  leave  the  boiler  at  a 
temperature  of  700°-800°  Fahr.,  wiU  it  not  be  necessary  to 
conserve  as  large  a  proportion  as  possible  of  the  heat  units  if 
efficiency  is  also  an  end  in  view  ?  This  will  bring  us  to  a  new 
consideration  of  the  functions  and  limitations  of  the  econo- 
miser.  Or  might  it  be  suggested  tentatively  that  the  waste 
gases,  or  at  least  a  portion  of  them,  might  very  profitably  be 
used  in  a  regenerative  form  to  heat  the  air  which  support-; 
combustion  in  the  furnace  ? 

Effect  on  Materials. — Passing  from  the  boiler  itself  to  out- 
side constructional  parts  in  the  event  of  higher  steam  pressures 
being  generallv  adopted,  we  find  less  insuperable  difficulties 
barring  the  way.  Pressures  of  from  600  to  800  lb.  per  sq. 
in.  are  not  uncommonly  met  with  to-day  in  internal  com- 
bustion engine  practice,  as  evidenced  by  the  Diesel  engine  ; 
higher  even  than  these  in  compressed  air  and  hydraulic  installa- 
tions. But  it  will  not  be  pressure  alone  that  will  have  to  be  taken 
into  account  in  the  matter  of  future  design  innovations  ;  an 
increased  superheat  will  mean  infinitely  more  than  any  contem- 
plated pressure  increase.  If  we  add  600°  or  700°  of  superheat 
it  is  quite  true  that  we  shall  effect  a  considerable  saving, 
notably  in  pipe  lines,  seeing  that  higher  velocities  would  be 
used,  and  that  superheated  steam  has  a  much  lower  thermal 
conductivitv  than  saturated  steam.  But  what  of  the  boiler 
fittings  and  valves,  the  blading  at  the  high  pressure  end  of 
impulse  turbines  ?  In  the  latter  connection  the  proposed 
increase  of  pressure  might  well  be  compensated  for  by 
increasing  the  thickness  of  the  walls,  by  substituting 
steel  for  cast  iron,  but  very  much  higher  temperatures  will 
necessitate  the  adoption  of  a  special  heat-resisting  steel  alloy 
for  the  blades  at  the  high-pressure  end  of  the  turbines.  Or 
it  may  well  be  that  much  of  the  difficulty  in  this  direction 
will  be  got  over  by  the  employment  of  cross  compound  types 
of  turbine,  such  as  are  employed  in  marine  work,  each  turbine 
driving  a  separate  generator,  the  change  of  temperature  in 
each  unit  being  thus  considerably  reduced. 

High  Pressure  and  Reciprocating  Engines. — With  .such 
increase  both  of  temperature  and  pressure,  reciprocating  engines 
of  the  double  flow  type  must,  because  of  their  excessive  con- 
densation losses  at  the  period  of  steam  admission,  and  to  heat 
transference  between  the  steam  and  the  cylinder  walls,  give 
place  to  the  uniflow  type  of  piston  engine.  But  as  against  the 
adoption  of  the  latter  must  be  set  the  fact  that  it  is  impossible 
to  carry  expansion  down  to  the  condenser  pressure  ;  this  is 
a  factor  that  will  need  thoughtful  consideration.  But  might 
it  not  be  got  over  by  operating  it  as  a  non-condenisng  engine, 
utilising  the  heat  from  the  exhaust  in  the  feed  water  ? 

It  is  a  debatable  point  whether  the  future  will  see  cast  iron 
holding  its  present  position  in  the  constructional  details  of 
steam  engines.  Many  cases  can  be  cited  of  casting  failures 
where  the  final  temperatures  of  the  steam  was  only  500°  Fahr., 
while  on  the  other  hand  there  are  doubtless  many  plants  using 
superheated  steam  of  a  temperature  even  higher  than  this, 
equipped  with  nothing  but  cast  iron  fittings  and  valves. 

Some  authorities  hold  that  providing  the  cast  iron  contains 
a  large  proportion  of  steel  in  order  to  give  it  the  necessary 
strength  to  resist  the  greater  expansion  strains  involved,  and 
is  low  in  silicon  content,  there  is  little  need  for  the  emijloyment 
of  cast  steel  in  the  event  of  any  reasonably  high  temperatures 
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being  adopted.  But  doubtless  this  assumption  would  liave 
been  based  on  present  day  practice,  and  would  not  therefore 
hold  good  for  the  very  much  higher  temperatures  now  in 
contemplation. 

In  piston  engines  of  the  double-acting  type  the  question  of 
cylinder  lubrication  will  be  all  important  in  the  event  of  higher 
steam  pressures  and  increased  superheat.  It  is  questionable 
if  the  advent  of  pressures  of  from  400  lb.  to  600  lb.  per  sq.  in., 
together  with  a  superheat  of  from  500°  to  800°  Fahr.  will 
permit  of  the  use  of  either  slide  or  Corliss  valves.  The  packed 
rod  might  also  present  insuperable  difficulties.  This  then 
would  lead  us  inevitably  to  the  consideration  of  the  single- 
acting  type  of  engine  :  perhaps  from  the  point  of  view  of 
weight  per  horse  power^and  efficiency,  the  only  logical  design 
for  these  higher  pressures. 

Ik  Also  important  in  piston  engines  is  the  question  of  cylinder 
lubrication.  The  greatest  proportion  of  the  lubricating  oil 
now  used  in  piston  engines  is  required  for  the  steam  distri- 


buting valves;  that  actually  required  by  the  piston  ani 
piston  rings  being  comparatively  small.  Consequently,  the 
possibility  of  sufficient  piston  lubrication  is  not  alTcctod  by 
higher  initial  steam  pressures,  because  even  in  case  of  very 
high  mean  effective  pressures  in  single-acting  engines,  where 
the  piston  serves  as  cmsshoad.  and  therefore  requires  constant 
lubrication,  the  piston  can  be  made  sulUciently  long  to  keep 
the  pressure  per  square  inch  within  safe  limits. 

It  thus  seems  clear  that  if  we  increase  steam  pressures  to  say 
500  lb.,  or  600  lb.,  per  sq.  in.  without  using  temperatures  much 
higher  than  those  employed  in  modern  practice  tiic  more 
radical  changes  in  design  will  be  those  requiring  to  be  elTected 
in  the  steam  generator.  But  if  we  increase  in  the  same  pro- 
portion the  existing  degree  of  superheat — and  this  seems 
almost  essential  if  the  fullest  advantages  are  to  be  obtained 
— then  must  the  changes  in  design  be  much  more  compre- 
hensive ;  and  will  exercise  to  the  utmost  the  skill  and  juil^;incnt 
of  engineers  and  power  plant  designers. 


Electricity    in    Tin    Mining.' 

By    1>.    M.    W.    HUT<;HISON,    B.Sc.   nnd  W.  J.    WAY TK. 
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Hydraulic  MiNiNCi 

Hydraulic-eleclric  Mhiing. — Where  economy  in  the  use  of  water 

is  uecessarj-,  or  where  the  ratio  of  head  to  lift  is  less  than  about 

5  to  1,  making  the  eoonomical  use  of  elevators  out  of  the  question, 

•or  where  the  total  head  would  be  unnecessarily  high  for  the  monitors. 


wearing  plates,  capable  of  raising  any  stone  which  can  enter  its 
open-ended  suction  pipe.  Its  efficiency  is  naturally  not  hitjh  and 
figures  for  [K-rformance  are  hard  to  obtain,  but  Mr.  J.  J.  (Jarrard 
in  aPajK^r  read  before  the  Institution  of  Mining  and  Metallurgy  in 
February  1017  gave  an  average  annual  efficiency  of  27-2.5  jkt  <ent 
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A  Collar  for  water  ch.imber. 

B  OutsKlt'  hbre  washrr. 

C   4-Harl  bearing  casing. 

D  Cap  ior  w.ilrr  chamber. 

£  Bottom  and  side  brasses. 

F  .Adjusting  wedge  tor  E. 

G  Runner. 

H  Inner  fibre  w.isher. 

J    Door  on  suction  side. 

K  Limrdoor. 

L  Wtarmjj  ring. 

M  Stufting  box  for  tucning  pipe* 

N  Liuer. 

r  Delivery  bend. 

2  Noie-piece  at  bottom  of  suction, 

3  Bcl-piate. 

4  Muff  coupling. 

5  Thrust  collars. 

6  Thrust  cillar  plates. 

7  Cap  for  thrust  bearing. 


O  Pump  casing  suction  side. 

P  Nipple. 

Q  Gland  on  turning  pipe. 

K  Turning  pipe. 

S   Suction  Lend. 

T  Top  brass  neck  l^earing. 

U  Shaft  side  of 

V  Malcbiug  piece. 

W  Set  screws  ior  adjusting  wearing 

ring, 
X  Water  ring. 

Y  Pinching  plate. 

Z  Set  screws  for  adjusting  I: 


Fig.  2. — .Sectional  Plan  of  Thompson's  Gravel  Pomi'. 


it  is  usual  to  install  gravel  pumps  and  to  use  jiait  of  the  available 
head  for  geneiating  electricity  to  drive  these  pumps,  the  remainder 
being  used  for  the  monitors.  The  gravel  pump  is  a  centrifugal 
pump  of  .spetual  make  (see  Fig.  2)  provided  with  renewable  Uner  and 

*  Abstract  of   a    Paper   read    before   the    Institution    of   Electrical 
Ensrinccrs. 


for  a  gravel  pumping  installation.  As  electrical  losses  were  iiii  luded 
the  combir.ed  efficiency  of  pump  and  motor  works  out  at  about 
42  per  cent.,  the  mixture  ])uniped  being  about  5  per  cent,  .solid  by 
bulk.  The  figures  of  a  well-known  maker  of  these  pumjw  are  given 
in  Fig.  3,  and  show  an  efficiency  of  i50  per  cent,  for  tiiejpauips  under 
similar  conditions  or,  including  the  motor,  say  42-3  per  cent.,  whici^ 
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agrees  very  well  with  Mr.  Garrard's  result.  As  against  this  the 
efficiency  of  an  elevator  is  given  in  Mr.  Garrard's  Paper  as  16-58 
per  cent.  The  efficiency  of  tlie  pump  and  pipe  work  may  be  taken 
at  about  38  per  cent.,  as  against  16-6  per  cent,  for  the  elevator. 

Suction  Dredging. — A  suction  dredge  consists  of  a  centrifugal 
pump  to  supply  a  monitor  jet,  together  with  a  gravel  pump  to 
elevate  the  mixture,  the  wliole  being  mounted  in  some  cases  on  a 
pontoon  together  with  the  necessary  boilers  and  engines  or,  if 
electrically  driven,  motors.  This  pontoon  usually  rests  on  dry  land, 
but  is  moved  about  to  fresh  places  in  the  mine  by  floating  it  oft. 
Many  mines  prefer  to  mount  their  pumps  in  a  pemianent  jxisition 
on  concrete  foundation.s,  hut  the  process  is  just  the  same  and  is, 
for  convenience,  called  suction  dredging  in  this  Paper.  The  essential 
difference  between  this  and  other  forms  of  hj'draulic  mining  is  the 
use  of  pumps  both  for  producing  pressures  at  the  monitor  and  for 
elevating  the  mixture.  It  must  be  remembered  that  the  water 
pumped  is  generally  the  effluent  from  the  tailings  dump,  with 
perhaps  a  certain  amount  of  clean  seepage  water  mixed  with  it, 
so  that  a  strong  construction  is  more  to  be  desired  than  a  high 
efficiency  pump,  which  would  quickly  be  rendered  useless  by  the 
gri:  in  the  water. 

Hydraulic  Electric  Systems  Analysed. 

Where  the  hydraulic-electric  sj'stem  is  contemplated  there  is  a 
fhoice  of  methods. 

Ground  Sluicing  and  Gravel  Pumping. — ^This  method  is  occasionally 
used  where  there  is  a  plentiful  supply  of  labour  and  the  necessary 
water  close  to  the  mine.  The  {X>wer  for  driving  the  gravel  pumps 
need  not  necessarily  be  generated  by  falling  water,  but  a  comparison 
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Fig.  3. — Makers'  Figcres  for  10  ix.  Gravel  Prjir  Lifting  50 
Cubic  Yards  of  Solid  per  Hour. 

has  been  made  w'liich  shows  that,  given  a  certain  water  power, 
28  per  cent,  more  work  can  be  done  by  employing  the  water  power 
to  generate  electricity  to  drive  gravel  pumps  than  by  using  it  for 
elevators.  The  brake  horse-ix>wer  required  to  drive  gravel  pumps 
can  be  obtained  roughly  from  Fig.  3.  The  usual  mixture  is  about 
5  to  7  per  cent.  The  makers  of  these  pumps  rate  them  at  so  many 
cubic  yards  of  gravel  lifted  per  hour,  but  this  method  of  rating 
pumps  is  crude  and  it  would  be  far  more  satisfactory  to  rate  them 
in  their  capacity  in  gallons  of  water  per  hour,  considering  that  about 
90  per  cent,  at  least  of  the  mixture  raised  consists  of  water.  The 
pump  works  with  a  shallow  open  sump  and  a  suction  lift  of  15  ft. 
or  so,  and  delicate  speed  regulation  is  necessary  to  keep  the  water 
level  in  the  sump  constant. 

It  must  be  remembered  in  this  and  all  other  aUuvial  tin-mining 
practice  that  in  very  few  cases  can  pumps  be  installed  to  suit  their 
best  perfoiTOance  and  be  kept  at  work  in  that  position.  As  the 
mine  develops,  the  pumps  must  be  moved  and  conditions  as  to 
head  and  discharge  are  continually  varying.  What  then  is  required 
is  a  motor  that  is  capable  of  a  large  variation  of  speed  together  with 
fine  regulation  at  any  speed,  and  these  conditions  are  in  theory-  best 
fuldlled  by  direct-current  motore  coupled  direct  to  the  pumps. 
As,  hoAvever,  three-phase  current  is  generally  used  owmg,  to  con- 
venience in  distribution  it  is  the  usual  practice  to  drive  the  pumps 
direct  or  by  belt  by  induction  motors  and  to  regulate  the  speed 
by  rotor  resistances.  In  some  cases  the  motors  are  run  at  full 
speed  and  throttling  pieces  put  in  the  delivery  pipe,  which  has  the 
effect  of  introducing  art'ficial  head  thus  cutting  down  the  delivery. 
Both  these  methods  aie  of  course  wasteful,  but  it  is  probable  that 
they  win  continue  in  use  in  preference  to  the  use  of  direct  current. 
There  are  two  or  three  simll  direct-current  pumping  plants  which 


have  given  good  results,  but  there  is  very  unlike'y  to  be  any  great 
extension  in  its  use  as  in  the  future  there  will  be  a  tendency  lowarils 
group  stations,  thus  involving  three-phase  working.  In  any  case, 
however,  where  there  is  a  possibility  of  installing  a  small  compact 
plant  close  to  the  mine  the  advantages  of  direct  current  for  most 
mining  operations,  especially  pumping  and  hauling,  would  outweigh 
the  disadvantages  due  to  the  slightly  greater  complication  of  brush 
"ear  and  commutator.  Variable-sjjeed  direct-current  motors  are 
in  use  in  a  colliery  in  the  Federated  Malay  States  under  fairly  severe 
conditions,  and  there  is  no  climatic  reason  why  they  shoukl  not  be 
used  where  it  would  be  good  policy  to  do  so. 

Divided-volume  System. — Here  the  cutting  is  done  bj'  jets  of  water 
under  natural  head  directed  on  to  the  working  face  by  monitor.s, 
tlie  size  of  the  jet  being  usually  about  2  in.  diameter.  Tlie  whole  of 
the  available  pressure  water  is  piped  to  the  mine  and  there  utilised 
partly  to  supply  monitors  and  partly  to  generate  electricity  for  the 
purpose  of  driving  gravel  pumps  to  elevate  the  mixture  cut  by 
monitors.  Elevator  and  hydro -electric  cum-gravel-pump  efficiencies 
have  been  taken  at  16-6  and  23  per  cent,  respectively  throughout, 
and  although  this  assumption  of  constant  efficiency  over  the  whole 
of  the  curves  may  not  be  justiiiable  the  error  is  not  likely  to  be  large. 
The  question  of  gravel  pump  versus  hydraulic  elevator  may  not 
depend  on  efficiency  alone  ;  where  waste  of  «ater  is  ununportant 
the  hydraulic  elevator  wiU  score  owing  to  its  low  capital  and  main- 
tenance costs.  There  are,  however,  certain  advantages  in  the  use 
of  gravel  pumps  which  may  weigh  heavily ;  for  instance,  if  the 
ratio  of  height  of  lift  to  head  is  too  low  it  becomes  neeessarj-  to 
elevate  in  two  lifts,  and  this  is  such  a  wasteful  operation  for  hydraulic 
elevators  that  it  is  practically  out  of  the  question  except  on  a  small 
scale  for  working  small  pockets.  The  gravel  pump  is  capable  of  a 
maximum  lift  of  about  100  ft.  although  it  loses  efficiency,  except  in 
the  largest  sizes,  at  lifts  much  over  70  ft.  ;  but  pumping  in  two  lifts 
by  gravel  pumps,  where  necessary,  is  hardly  less  efficient  than 
pumping  in  one,  whereas  to  use  elevators  in  two  lifts  is  an  exceedmgly 
inefficient  process  as  the  higher  elevator  has  to  take  not  only  the 
monitor  water  but  the  lower  elevator  pressure  water  as  well,  so  that 
the  proportion  of  the  elevator  to  monitor  water  may  be  about 
2:V  to  1,  and  the  efficiency  of  the  process,  even  imder  favourable 
conditions,  about  9  percent. 

Divided-head  System. — In  many  cases  the  water  available  for 
working  the  mine  has  to  be  piped  long  distances  from  a  comparatively 
liigh  eievation.  It  is  found  in  practice  that  in  most  classes  of 
around  worked  that  there  is  no  economy  in  using  pressures  higher 
than  about  200  lb.  ;  in  fact,  most  hydraulicing  is  done  at  pressures 
considerably  less.  Where  the  pressure  is  too  high  the  ground  is 
cut  away  too  quickly  and  the  resulting  mixture  of  groimd  and 
water  has  to  be  thhnied  domi  by  the  addition  of  more  water  to  a 
consistency  which  will  flow  towards  the  sump  and  w^ill  not  block 
the  pumps.  This  extra  water  is  supplied  in  most  cases  from  the 
monitors  ;  consequently  the  amoimt  of  ground  cut  may  be  said  to 
vary  with  the  quantity  of  water  used  irrespective  of  the  pressure, 
provided  the  pressure  is  sufficient  to  break  up  the  ground.  On  this 
account  it  is  the  usual  practice  where  a  high  fall  is  available  to  use 
the  first  part  of  the  fall  for  generating  electricity,  which  is  trans- 
mitted to  the  mine  for  drivmg  gravel  pumps.  The  remamder  of 
the  fall  is  used  for  monitors,  and  as  of  course  all  the  water  which 
passes  the  Pelton  wheels  in  the  electric  jwwer  station  goes  on  to  the 
monitors,  this  may  be  called  the  divided-head  system.  Speaking 
generallv,  for  the  "height  of  lift  usual  in  practice  (50  ft.  to  70  ft.) 
heads  of  600  ft.  and  over  are  suitable  for  this  system.  No  com- 
parison with  the  hvdraulic  elevator  has  been  made  in  this  case,  as 
where  the  fall  is  higlj  enough  to  suit  the  divided-head  system  it  is 
too  high  to  be  economeial  for  hydraulicing. 

Suction  Dredge  System.— A  system  involving  the  conversion  of 
water  power  into  electric  power,  which  is  agam  converted  by  the 
mechanical  agency  of  a  pump  into  water  -power  for  hydraulicing 
naturally  cannot  compete  in  efficiency  with  the  use  of  water  power 
direct  for  the  same  purpose  except  under  extraordinary  conditions, 
so  that  this  system  is  rarely  used  in  conjimction  with  hydro-electric 
schemes.  With  very  high  heads,  however,  it  may  not  always  be 
convenient  owing  to  the  nature  of  the  country-,  to  use  the  divided- 
head  system,  in  which  case  nozzle  pumping  is  the  only  feasible 
alternative.  The  suction  dredge  system  has  been  used  so  far  in 
this  country  chiefly  in  conjunction  with  steam  plant,  although  the 
biggest  instaUatioii  of  the  kind  at  present  in  use  derives  its  power 
partly  from  a  hydro-electric  and  partly  from  a  Diesel  electric  station. 
Unless  there  is"  a  large  amount  of  seepage  water  which  must  be 
removed  from  the  mine  in  any  case,  it  is  usual  to  pump  the  same 
water  over  and  over  again  with  a  period  for  settling,  the  return 
water  from  the  tailing  dvimp  being  led  to  the  suction  side  of  the 
nozzle  pumps  and  thus  providing  a  certain  proiwrtion  of  natural 
head  to  the  monitor. 
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Bucket  Dredo.iso. 
Buokot  ihtxlging  is  a  form  of  alluvial  mining  whioli  lias  become 
verj-  popular  in  the  Federatctl  Malay  States  during  tlie  last  few 
years,  and  will  doubtless  bwomc  more  so,  as  the  rirher  and  more 
easily  worked  alluvial  dejwsits  beeome  exhausted.  By  this  means 
low-lying  tin-bearing  land  of  low  grode  can  be  worked  at  a  profit 
wliich  would  not  be  practicable  by  any  other  method.  At  the 
present  time  17  dretlges  arc  operating  in  the  F.il.S.,  only  one  of 
which  is  driven  electrically,  so  that  with  a  cheap  supply  of  power 
tin  dredging  should  open  a  wide  Held  to  the  electrical  engineer. 
Land  most  suitable  for  bucket  drctlging  is  that  met  with  in  the 
neighbourhood  of  Taiping,  where  at  the  present  time  seven  machines 


arc  operating  all  within  a  radius  of  :i  iniles  from  Taiping.  The  tin^ 
bearing  ground  is  a  gravelly  wash,  which  is  easify  dug  and  treated, 
of  an  average  depth  of  4">  ft.  below  the  surface.  At  this  level  a  bed 
of  hard  clay  is  encountered  which  does  not  carry  tin.  The  Kinta 
Valley,  further  south,  is  a  more  difticult  problem  as  tlie  bottom  is 
of  irregular  limestone,  the  pinnacles  in  some  places  rising  to  within 
a  few  feet  of  the  surface  and  the  depth  varying  to  7(1  ft.  or  more. 
The  best  values  are,  moreover,  usually  on  the  limestone,  so  that  the 
dredge  and  machinen-  must  be  of  very  robust  construction  to 
withstand  the  severe  shocks  which  arc  of  frequent  occurrence. 

( To  he  concluded. ) 


Mercury  Arc  Rectifiers  for  Large  Outputs. 


Genek.vl  Prixciple.s. 

.•Since  the  mercury  arc  rectifier  entered  the  tield  of  industrial 
application  its  theory,  as  well  as  its  general  construction,  have 
been  the  subject  of  ninnerous  publications.  It  will,  therefore, 
suffice  on  this  occasion  to  recall  briefly  the  principle  involved. 


These  conditions  are  fiillilled   by  the  mercury  arc  working  in  * 
vacuum,  for  the  specific  density  of  the  current  at  the  cathode  is- 
■  very  high  while  at  the  anode,  since  the  arc  sj)i-eads  itself  over  a 
large  surface,  the  current  density  is  relatively  low. 

In  the  elementary  ajiijaratus  above  referred  to,  an  auxiliary  arc 
is  employed  to  maintain  the  temperature  of  the  cathode  at  the 
required  value.  This  arc  becomes  superfluous  and  an  uninterrupted 
passage  of  direct  current  is  obtainable  if  several  anodes  connected 
to  a  polyphase  source  of  supply  and  thus  operating  alternately  with 
the  same  mercury  cathode,  are  used,  and  if  the  current  at  the 
mercury  cathode  never  falls  below  a  rainimiun  of  3-/5  amjieres. 
The  working  of  each  solid  electrode  will  in  such  ca-ses  be  intermittent, 
but  one  of  them  at  least  is  always  an  anode,  and  the  are  passes 
successive^  from  one  electrode  to  the  other  w  ithout  any  interruption 
at  the  cathode. 

E.\KLV   f'O.M.MERCIAL  DeVELOP.MENT. 

These  "  \acuum-tube  rectifiers  "  of  Mr.  Cooper  Hewitt  have  been 
known  since  1902.  As  constructed  commercially  such  a  rectifier 
consists  of  a  hermetically  sealed  glass  vessel  with  the  mercury 
cathode  in  the  lower  part  and  having  two  or  three  side  extensions 
in  which  the  iron  or  carbon  electrodes  are  located  (.see  Fig.  2).  The 
glass  vessel  is  exhausted  as  completely  as  possible,  and  experience 
has  shown  that  the  vacuum  is  sufBciently  maintained  for  several 
thousand  hours  of  use.  The  current  capacity  of  such  rectifiers  is: 
limited  by  the  maximum  permissible  size  of  the  platinum  leading-in 
wires,  but  nevertheless  they  have  been  successfully  constructed  for 


Fig.  1. — Elementarv  Mercury  .A.rc  Rectifier. 


The  mercury  arc  rectifier  is  used  to  convert  alternating  current 
into  direct-current.  Its  principle  is  based  on  a  property  possessed 
by  the  mercurj-  arc  (discovered  in  1902  by  Jlr.  Cooper  Hewitt)  which 
can  be  demonstrated  as  follows  :  In  Fig.  1  is  shown  an  exhausted 
tube  of  glass  or  quartz  with  one  mercury  electrode  and  one  solid 
electrode  of  iron  or  graphite.  If  the  terminals  of  the  electrodes  are 
connected  to  an  alternating  current  supply,  no  ciu-rent  will  pass, 
because  the  resistance  of  the  circuit  is  practically  infinity.  Suppose 
that  by  suitable  means  a  direct-current  arc  is  started  having  the 
mercury  electrode  as  the  negative  pole  and  the  auxiliary  electrode, 
shown  on  the  left  in  Fig.  1.  as  the  positive  pole.  It  will  then  be 
found  that  with  regard  to  the  alternating  current  supply,  the  arc 
so  created  transforms  the  apparatus  into  an  electric  valve,  that  is 
it  allows  current  to  j)ass  only  when  the  solid  electrode  is  an  anode, 
the  flow  of  current  being  (becked  when  the  solid  electrode  is  a 
cathode.  One  half  of  the  alternating  current  wave  will  be  able  to 
pass,  the  other  half  will  be  intercepted,  and  direct -current  supply 
is  obtainable  in  the  circuit  of  the  principal  electrodes.  (See  the 
lower  part  of  Fig.  1.)  It  is  neces.sary  for  the  successful  working  of 
the  apparatus  for  the  mercury  cathode  to  Ix"  at  a  high  temperature, 
the  temperature  of  the  anode  being  that  corresponding  to  dark  red. 


^ 

1 

Fig.    2. — Di.u:ra.mmatic 


Represext.^tion    of    ■■  Vaciv.m-tube  ' 

Kectifiee. 


currents  up  to  100  amperes  (continuous  rating),  after  which  an 
incrcaSt  of  capacity  is  only  obtainable  with  a  reduction  in  the  life 
of  the  apparatus.  Such  rectifiers  have  been  extensively  used  in 
America  with  excellent  results  for  battery  charging,  for  the  supply 
of  small  motors,  and  for  supplying  arc  lamps  in  series.  It  is  note- 
worthy in  the  case  of  the  last-mentioned  application  that  a  direct- 
current  output  up  to  about  .50  kw.  has  been  obtainable  from  single 
rectifiers,  the  dimensions  of  which  approximate  to  those  of  a  large 
glow-  lamp. 
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Fig.  3  represents  a  diagram  of  the  connections  usually  employed 
^vith  apparatus  of  the  above  class.  The  neutral  point  divides  the 
:secondary  winding  of  the  transformer  into  two  parts  which  work 
alternately.  This  point  becomes  the  negative  pole  of  the  direct- 
ciu-rent  system,  the  mercury  electrode  being  the  positive  termuial. 
The  waves  of  current  arc  s'moothed  out  by  placing  reactance  coils 
between  the  transformer  secondary  and  the  anodes,  as  well  as  in 
the  direct-current  circuit.  The  reactances  in  the  circuit  of  the 
anodes  allow  the  rectiKers  to  operate  properly  in  parallel  with  one 
another  and  with  other  sources  of  direct-current  supply. 

The  losses  in  the  mercury  arc  rectifier  are  equal  to  the  product 
•of  the  current  and  the  pressure  drop  across  the  arc.  It  is  note- 
-ivorthy  that  the  latter  is  independent  of  the  current  value— it 
varies" from  13  to  20  volts,  according  to  the  pressure  at  the  terminals. 
The  losses,  tlierefore,  for  a  given  working  pressure  are  equal  to  the 
load  current,  multiplied  by  a  constant,  this  constant  being  the 
volt-drop  across  the  arc.  so' that  the  efficiency  of  the  rectifier  is  the 
:same  for  all  values  of  load  ciment.     The  drop  of  pressure  across 
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-Diagram  of  Con-sections  fob  Mercup.y  Arc  Rectifier 
Eqttipmext. 


the  arc  increases  very  little  as  the  distance  between  the  electrodes 
becomes  gi-eater,  and  even  in  the  case  of  working  at  high  pressures, 
"where  the  distance  between  the  electrodes  is  necessarily  large,  the 
volt -drop  across  the  arc  does  not  greatly  exceed  that  of  rectifiers 
■working  at  low  pressures.  Consequently  the  efficiency  of  recti- 
fiers operating  at  high  pressure  is  very  high — for  instance,  at 
500  volts,  an  efficiency  of  95  per  cent,  can  be  obtained,  « hich 
remains  practically  constant  down  to  very  light  loads. 

Rectifiers  for  L.a.rge  Outputs. 

The  favourable  results  obtainable  with  apparatus  of  low  output 
encouraged  the  SociHe  Anonyme  Brown,  Boveri  &  Company  to 
investigate  the  question  of  building  rectifiers  for  large  outputs, 
A  "Rectifier  Company"  was  formed  by  the  firm  in  1912  in 
Glaris,  Switzerland,  for  the  purpose  of  carrying  out  the  necessary 
experimental  «ork,  and  the  technical  staff  of  this  company  soon 
made  the  acquaintance  of  numerous  difficulties  of  a  practical 
nature.  The  first  serious  difficulties  arose  from  the  necessity  of 
constructing  large  metallic  chambers  sufficiently  gastight  to  enable  a 
vacuum  of  O'02  mm.  of  mercury  to  be  maintained.  Then  the  insulated 
terminals  for  the  conductors  carrying  the  current  to  the  electrodes 
required  the  invention  of  joints  which  should  be  jierfectly  gastight. 
It  is  true  that  in  the  field  of  radiography  a  similar  problem  has 
had  to  be  solved,  but  the  solution  adopted  in  that  case  is  only 
applicable  to  apparatus  of  small  dimensions.  Again,  it  was  necessary 
to  provide  means  for  preventing  sliort  circuits  between  the  anodes, 
■which  may  occiu'  when  an  arc  is  started  between  two  fixed  electrodes. 
Thfe  Cooper-Hewitt  rectifi'ers  had  already  revealed  the  possibility  of 
auch  short  circuits,  which  can  occur  when  an  anode  is  not  working 
properly,  and  as  the  output  to  be  converted  increases,  the  chances 
of  short  circuits  betneen  the  anodes  increase  also.  It  is  possible 
to  prevent  them  by  carefully  choosing  the  position  of  the  electrodes- 
in  the  apparatus  and  liv  compelling  the  arc  to  follow  a  pre- 
determined path  with  the  aid  of  shields  and  suitable  guides. 
Another  danger^  that  had  to  be  guarded  against  consists  in  the 
discharges  which  may  occur  between  the  anodes  and  the  neutral 
substances  in  the  interior  of  the  chamber  ;  the  latter  may  cause  a 
;black  deposit  in  the  rectifier  and  rapidly  put  it  out  of  order. 

The  above  and  various  other  difficulties  met  with  in  the  earlier 


Fig.  4. — -Diagrammatic  Representation  of  a  Mercury  Arc 
Rectifier  for  outputs  above  about  1.50  kw.  {1915  Type). 
A  Arc  chamber.  iB  CDndensing  cylinder.  C  Base.  D  Ring  carrying  anodes. 
E  Principal  anode.  <  F  Anode  cooler.  G  Exciting  anode.  H  Ignition  anode. 
J  Ignition  solenoid.  ''"■  K  Mercury  cathode.  L  Cathode  cooler.  M  Cathode  dish. 
N  Cable  support.  O  Inlet  pipe  for  the  cooling  water.  P  Outlet  pipe  for  the  coo  ing 
water,  Q  Exterior  cooling  channel  of  the  anode  carrying  ring.  R  Interior  coo  mg 
channel  of  the  anode  carrying  ring.  S  Cooling  jacket  of  the  arc  chamber.  J  Cooling 
jacket  of  the  condensing  cylinder.  U  Collecting  channel  for  the  condensed  mercury 
V  Pipe  connection  to  vacuum  pump. 
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attempts  of  the  Rectifier  Company  to  construct  thoroughly  reliable 
rectitiers  of  large  output  have  now  been  completely  overcome. 

CossTRrcnoN  of  tke  Brown,  Boveri  Rec-tihek. 
Fig.  4  shows  the  construction  of  a  \9lo  pattern  Brown,  Boveri 
merourj-  arc  rectifier  for  large  output.  The  ri\;titier  consists  of  a 
circular  chamber  having  a  cylindrical  extension  at  the  top  wholly 
built  of  steel  plate  :  the  base  and  the  cover  of  the  chamber  are  made 
of  thick  steel  plates.  The  niercurj-  cathode  is  contained  in  a  recess 
in  the  base,  while  the  cover  is  perforated  to  receive  the  six  iirincipal 
anodes,  and  the  two  auxilian,-  anodes  for  the  excitation  of  the  recti- 
tier.  The  cylindrical  extension  acts  as  a  condensing  chamber 
for  the  merc-urj-  vapour  which  arises  from  the  cathode,  the 
condensed  mercury  returning  in  the  form  of  small  licjuid  drops 
to  the  cathode,  which  is  thus  continually  replenished.  The  cover 
of  the  condensing  cylinder  carries  a  solenoid  for  controlling  the 
ignition  anode,  and  a  screw-ring  for  lifting  purposes.  The  plate 
carrying  the  anodes  is  secured  to  the  lower  chamber  by  screws  and 
can  easily  be  dismantled.  This  construction  simplifies  the  erection 
and  disniantlir.g  of  the  rectifier.    To  prevent  the  discharges  which 


Fig.  5. — Diacram.m.^tic  Representation  op  a  Mercuky  Arc 
Rectifier  for  outputs  up  to  about  150  kw.  (1917  Type.) 


Details  of  a  Later  Desiun  of  Rectifier. 

Fig.  5  shows  a  more  recent  design  of  rectifier  cylinder  of  tlie 
smallest  size  manufactun'd,  hi  which  water  coding  of  the  anodes 
can  be  disix'n.-icd  with.  The  r(«tifier  chamber  is  insulated  from  the 
cathode,  which  adds  to  the  irliability  of  the  apiiaratus,  while  the 
anodes  are  completely  surrounded  bj'  prcssetl  steel  cylinders  the 
lower  ends  of  which  are  not  completely  oix-n,  but  are  jmrtly  closed 
by  bafHc  plates  .set  at  an  aiiiilc.     One  of  the  most  im|Hirlant  con- 


FlG.    6. — DlAGRA.MMATK-    REPRESENTATION    OF   ANODE    AND 

Mercury  Seau 

a    Mercury.  b    Asbestos.  c   Anode. 

structional  features  connected  with  the  design  of  these  rectifiers  i.s 
the  means  provided  for  maintaining  the  cylinders  gastight  at  the 
leading-in  insulators  carrying  the  anodes  and  their  terminals. 
For  this  purpose  mercury  seals  are  used,  the  design  of  which  is 
illustrated  diagrammatically  in  Fig.  ,6,  and  ex{)erience  has  shown 
that  the  good  qualities  of  this  class  of  seal  are  such  as  to  warrant 
the  statement  being  made  that  the  problem  in  question  may  be- 
said  to  have  been  completely  solved. 


a  Ignition  solenoid. 
4  Water-jacket, 
c  Condensing  cylinder. 
rf  Cover  carrying  anodes. 


e  Arc  chamber. 
/  Anode. 
g  Anode  cover. 
ft  Arc  collector. 


/  Cathode. 

k  Ignition  anode. 

/  Excitation  anode. 


-Air  Pu.mp  Equip.ment. 


may  occur  between  the  anodes  and  the  parts  of  the  chamber  which  are  Figs.  4  and  5  show  how  the  cooling  of  the  various  parts  of  the- 

adjacent  to  them,  the  arc  and  the  anodes  (in  this  design)  are  sur-  rectifier  is  carried  out.     The  arc  chamber  is  provided  with  a  water 

roimded  by  protecting  tubes  of  insulating  material.     As  the  arc  jacket,  -ivhile  cooling  water  also   circulates  around  the  condensing 

leaves  the  tube  it  is  guided  into  a  wide  funnel  or  di.sh  which  ter-  cylinder,  the  cathode,  and  the  cover  carrj-ing  the  anodes.     Further, 

minates  a  few  millimetres  from  the  surface  of  the  cathode.  in  all  but  the  smallest  size- of  rectifier,  the  anodes  are  cooled  by 


January  2,  1920. 


THE  ELECTRICIAN. 


13 


means  of  ribbed  cylindeis  (oontaining  water)  surrounding  their 
upper  extremities.  In  the  ciuse  of  rectifiers  working  at  less  than 
6()0  volts  D.C.  pressure,  and  jirovided  that  both  poles  are  insulated, 
running  water  from  the  mains  may  be  used  if  it  is  of  suitable  quality. 
In  all  other  cases  a  self-contained  cooling  system  is  installed, 
consisting  of  a  radiator  located  in  a  convenient  position,  and  a 
pump. 

To  start  the  principal  arc,  a  small  arc  produced  by  direct  current 
is  struck  between  the  ignition  anode  h  and  the  mercury  cathode. 
This  ignition  anode  is  controlled  by  a  solenoid  j,  which  acts  on  a 
soft  iron  core,  connected  to  tlio  anode  by  an  iron  rod.  In  its  normal 
position  the  end  of  the  starting  anode  is  10  mm.  above  the  surface 
of  the  mercurj'.  To  start  up  the  apparatus  the  ignition  anode  must 
be  lowered  until  it  touches  lightly  the  surface  of  the  cathode.  Bj' 
this  contact  the  arc  striking  circuit  is  closed,  and  the  current  passes 
through  the  ignition  anode  antl  the  mercury  cathode.  The  former 
is  then  raised,  and  at  the  rupture  of  contact  a  small  arc  is  produced, 
which  immediately  starts  tlie  working  arc  between  the  main  anodes 
and  the  mercury  cathode.  When  the  variations  in  the  load  supplied 
by  the  merourj'  rectifier  are  considerable,  auxiliary  exciting  anodes 
must  also  be  used ;  these  anodes  require  a  current  of  5  amperes.  In 
general  the  load  is  sufficiently  costant,  and  such  excitation  arcs 
are  not  required. 


pump  and   thus  allowing   air  to    penetrate  into    the  rectifier  are 
avoided. 

The  actual  degree  of  vacuum  varies  between  001  and  01  mm. 
of  mercury,  and  it  is  sometimes  found  in  practice  that  an  electrical 
method  of  measuring  the  vacuum  is  preferable  to  the  use  of  the 
McLeod  vacuum  gauge.  One  such  method  is  that  of  measuring 
the  resistance  of  a  wire,  the  resistance  of  which  increases  considerably 
with  the  va?uum;  aiother  method  consists  in  measuring  the 
difference  cf  pressure  between  an  auxiliary  anode  and  the  cathode. 
For  small  currents,  the  resistance  between  the  auxiliary  anode  and 
the  cathode  depends  princijiaUy  on  the  vacuum,  so  that  a  voltmeter 
connected  across  the  transformer  ?a\A  suitably  calibrated  wiU 
indicate  at  any  time  the  state  of  the  mercury  vapour  and  the  vacuum. 
Such  electrical  methods  of  measuring  the  vacuum  allow  the  vacuum 
indicator  to  be  fixed  on  the  switchboard. 

Standard  Sizes  of  Rectifier. 

.\s  the  mternal  construction  of  this  class  of  rectifier  remains 
practically  imchanged  for  working  pressures  between  110  andJSOO 
volts,  a  few  standard  sizes — graded  in  accordance  with  the  current 
output — cover  a  wide  range  of  requirements.  Up  to  the  present 
two  sizes   have  been  completely  standardised,  namely,  type  G  3/6- 


Fig.   S. — Rectifier  Eqcipmext   at   Le    Locle.   Switzerland,  for  oOU  kw..  ;i20  volts  Direct  Current. 


A  vacuum  is  created  in  the  arc  chamber  by  means  of  a  two- 
stage  vacuum  pump,  whicli  is  an  essential  accessory  to  each  instal- 
lation ;  with  these  pumps  a  vacuum  of  0-00.5  mm.  mercury  is  obtain- 
able. After  a  rectifier  has  heen  a  few  months  in  service  the  mercury 
seals  are  properly  fonned  and  the  cylinders  are  then  hermetically 


Further  operation  of  the  vacuum  pump  is  not  required  as  a 
rule — any  slight  decrease  of  the  vacuum  which  mav  be  observed 
when  the  apparatus  is  not  on  load,  is  compensated  imder  working 
conditions  by  the  absorption  of  the  gases  by  the  arc.  The  vacuum 
pump  has  been  so  designed  that  it  requires  no  supervision  during 
oijeration,  and  as  no  oil  can  escape  from  it  should  the  pump  step 
accidentally,  service  interr.ip'.ions  caused  by  oil  escaping  from  the 


for  250  amperes,  and  type  G  4/6  for  500  amperes  continuous  rating. 
Larger  outputs  have  so  far  been  dealt  with  byemplojdng  a  suitable 
number  of  cylinders  in  parallel.  These  two  standard  types  can 
be  readily  arranged  for  use  with  higher  pressures  up  to  1,200  volts, 
while  (based  upon  test-room  experience)  it  can  be  said  that  with 
unimportant  modifications,  pressures  up  to  2,400  volts  can  be  dealt 
with.  A  third  standaitl  size,  type  G  5/6  for  1,000  amperes  750 
volts  contmuous  rating,  is  now  in  course  of  construction. 

Fig.  8  is  an  illustration  of  a  typical  rectifierequipment  for  .500  kw., 
consisting  of  four  cylinders,  type  G  4/6,  one  being  spare.  The 
aggregate  capacity  of  the  rectifiers  already  supplied,  or  mider 
construction  in  the  Baden  works  of  Messrs.  Brown,  Bo ved  &  Ca^ 
amounts  at  the  present  time  to  over  30,000  kw. 
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The  Ini'luenco  o£  W'nr  on  Knjiiiieering.* 

Hv    Si.     y..    II.     I  KN.NVSK.N     UK  V  .\»  Ol   IJ  I  .     U.C  .H. 

During  the  war  material  i>f  all  sorts  had  to  Le  jiroilinetl  in  the 
quickest  possible  time,  at  any  cost,  though  as  far  as  the  Admiralty 
was  comerncd  everything  possible  was  done  to  keep  down  the 
cost,  provided  no  delay  was  occasioned  and  no  stopi)age  of  work 
occurred.  Now,  although  equally  big  production  is  necessary, 
economy  nuist  be  strictly  observed  in  everything  and  our  costs  must 
be  reduced  to  a  minimum.  If  this  is  not  done  it  is  only  a  question 
of  time  before  a  rude  awakening  to  the  fact  that  we  have  lost  our 
niaj-ket  will  make  itself  manifest  in  a  ve^^  disagreeable  way.  AVar 
has  taught  us  the  advantage  of  standardisation  for  bulk  production, 
but  it  nuist  always  be  borne  in  mind  that  standardisation  tends 
to  keep  back  the  iiitroduction  of  the  most  up-to-date  improvements. 
One  must,  therefore,  make  up  ones  mind  to  standardise  for  a  time 
and  be  always  preparing  to  make  a  big  stride  embodying  the  future 
improvements  and  then  suddenly  jump  from  the  old  standardised 
article  to  the  improved  one,  which  again  must  be  standardised 
until  it  is  decided  to  take  another  step  forward.  Now  is  the  time 
to  make  proper  use  of  the  knowledge  we  have  gained  during  the 
war.  I'nlci-'s  we  do  so  othei-s  wiU  get  in  front  of  us,  and  it  seems 
to  me  that  in  the  ne.xt  few  years  the  engineers  of  this  country  will 
be  called  ujion  to  play  a  part  which  may  be  a  deciding  factor  in  the 
futuie  prosperity  of  the  country.  With  the  ti-emendous  shortage 
of  nianufaitured  articles  at  home  the  home  demand  will  keep  our 
industries  well  occupied  for  a  number  of  years,  and  if  we  are,  there- 
fore, not  careful  to  foster  our  foreign  trade  we  shall  lose  the  foreign 
market,  as  it  will  be  difficult  to  supply  that  as  well  as  the  home 
market.  Production  must  be  therefore  so  increa.sed  that  we  can 
not  only  keep  our  home  market  but  retain  our  foreign  market,  of 
which  we  shall  have  need  within  a  certain  number  of  years  when 
the  home  demand  will  not  be  sufticient  to  employ  all  our  factories. 
Before  the  cost  of  the  materials,  whether  raanufactureti  or  raw, 
can  be  at  all  stabilised  labour  questions  must  first  l)e  brought  to 
the  same  condition,  and  I  would  urge  all  engineers  to  study  this 
question  in  all  its  bearings  and  to  try  and  arrive  at  a  friendly  under- 
standing lietween  those  in  authority  and  those  who  are  working 
under  them.  Special  care  should  be  taken  to  find  out  the  point  of 
view  of  the  workman  and  all  concerned.  I  look  forward  with  much 
more  confidence  to  this  method  of  arriving  at  a  good  understanding 
between  the  emplo\er  and  employed  than  to  the  adoption  of  profit- 
sharing  and  similar  schemes.  Without  a  proper  atmosphere  of 
sympathy  in  works  and  factories  all  such  schemes  are  more  or  less 
artificial,  and  when  a  better  feeling  has  been  established  there  will 
be  then  comparatively  little  difficulty  in  starting  schemes  for  the 
benefit  of  all.  The  war  has  shown  us  how  splendidly  all  classes  can 
•work  together  with  one  great  end,  and  the  spirit  of  unity  of  purpose 
which  ])roduced  munitions  must  be  canied  on  in  the  realm  of  pro- 
duction with  a  great  view  of  increasing  our  prosperity.  There  is 
no  question  that  engineers  of  this  countn,-  and  i)articularly  the 
younger  men  can  do  an  immense  deal  to  help  on  this  gi-eat  object. 
The  Succe-s.s  of  the  Geared  TubBine. 

The  outstanding  feature  in  the  engineering  manufacturing  world 
during  the  last  five  years  has  been  the  luigo  production  of  war 
material  and  the  means  adopted  have  been  most  interesting,  indi- 
cating the  wealth  of  engineering  talent  available  in  the  country. 
As  far  as  the  Navy  in  particular  is  concerned,  in  marine  engineering, 
which  has  already  reached  a  high  standard,  the  full  capacity  of  the 
country  was  required  for  quality  and  rapidity  of  output.  This 
might  be  expected  to  retard  progress,  but  there  were  some  notable 
exceptions,  especially  the  combination  of  the  high-six-ed  revolution 
of  the  turbine,  with  the  more  efficient  slow-running  propeller  by 
means  of  mechanical  gearing.  Asa  result  of  one  or  two  preliminary 
ventures,  the  geared  turbine  design  was  adopted  for  destroyers, 
light  cruisers,  patrol  vessels  and  battle  cruisers  with  most  gratifying 
results.  For  some  time  past  it  has  been  the  recognised  type  of 
machinen,-  for  all  classes  of  our  warships,  and  has  proved  itself  to 
be  in  all  respects  reliable  for  our  rctjuirements.  By  its  use  on 
destroyers  it  has  not  onh-  been  possible  to  save  weight  and  S])ace, 
but  to  increase  the  proi)ulsive  co-efficient  from  40  to  fiO  per  cent. 
No  enemy  ship  w  as  fitted  w  ith  mechanical  geared  turbine  although 
the  Fottinger  hydraulic  transmission  system  was  used.  Other 
forms  of  hydraulic  transmission  have  been  devised  by  British 
inventors,  and  have  proved  superior  to  that  mentioned.  The  Hele- 
Shaw  hjdraulic  clutch  is  a  case  in  point. 

VaLTE  of  ElECTEIC  TRANSMIS.SION, 

Another  form  of  transmission  which  has  come  into  prominence 
is  the  electric  transmission,  which  has  been  adopted  by  the  United 
States  Navy  with  considerable  success  and  on  a  smaller  scale  in  our 
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own  Navy.  Although  it  would  apiH'ar  to  offer  few  advantages  and 
some  divided  disadvantages  for  full  jtiiwer  working,  yet  it  may  prove 
of  considerable  value  w  hen  it  is  borne  in  mind  that  warships  steam 
for  |K>rlia])«  !Hl  jx-r  cent,  of  their  ixjwer  at  sea  at  a  small  fnitticn  of 
their  full  (wwer.  Our  largest  class  of  subnuirine.  tlic  K-boats. 
were  a  very  inteivsting  example  of  the  type  of  different  nu'lhods  of 
drive  to  meet  the  ne<-cssities  of  the  case.  Steam  turbines  were 
provided  for  surface  work,  and  electric  drive  under  water,  while  a 
Diesel  engine  for  use  just  before  diving  or  just  before  coming  to  the 
surface  was  also  installed.  Transmission  from  the  Diesel  engine 
was  through  the  electric  motors  so  that  these  vessels  have  not  only 
geared  turbine  for  the  steam  drive  but  also  electrical  transmission 
with  a  Diesel  engine  and  electric  battery  drive  when  under  water. 
It  is  interesting  to  note  that  during  the  war  more  than  401)  vessels 
burning  oil  fuel  only  in  their  boilers  and  with  an  aggregate  of  some 
12  million  hoi-se-power  were  completed  for  H.M.  Navy. 

An  interesting  innovation  which  was  introduced  into  our  war- 
shijxs  was  the  single  collar  thrust  block  known  as  the  Michael  thrust 
block.  This  allows  economy  in  lubricating  oil,  a  gain  in  elliciency 
and  a  saving  of  space.  Advances  in  auxiliary  machinery  is  indi- 
cated by  the  recent  efforts  to  adopt  rotary  driving  to  this  class  of 
work.  A  noteworthy  example  being  the  close  feed  system  evolved 
by  Messrs.  0.  &  .J.  Weir,  wliich  will  lead  to  decided  diminution 
in  the  corrosion  of  boiler  tubes,  though  much  work  has  yet  to  be  done 
in  this  diret;tion.  As  regards  the  adoption  of  the  intenuil  combus- 
tion engine,  whilst  immense  strides  have  been  made  with  tl;e  lighter 
petrol  burning  tyjics  for  aircraft  and  land  service  we  have  not  made 
the  same  progress  with  heavy  oil  engines.  The  Germans  got  ahead 
of  us  during  the  war,  but  we  hope  to  be  able  to  show  a  British-designed 
and  British-made  engine  of  the  fast  running  type  sujjerior  to  their 
best  now  existing.  The  problem  of  employing  Diesel  engines  for 
high-power  installations  is  a  difficult  one.  The  successful  low--8peed 
installation  in  merehant  ships  now  develop  400  to  7(X)  horse  power 
per  cylinder,  and  the  number  of  cylinders  necessary  for  a  large 
aggregate  power  is  so  considerable  as  to  make  the  arrangement  in 
a  ship  almost  impracticable,  while  the  weight  of  such  installations, 
being  as  much  as  2.50  ll)s,  jjer  horse- power,  is  (|uite  prohibitive  in  any 
type  of  warship.  Lighter  fast  running  engines  are  available,  but 
tlie  power  per  cylinder  is  much  less  than  in  the  slow- running  type. 
When  it  is  realised  that  the  total  machinery  installation  in  our 
destroyers  weigh  only  :iO  to  35  lbs.  per  horsc-jxiwer,  and  that  in  a 
large  power,  modern  battle  cruiser  this  figure  is  as  low  as  20  lb.  per 
horse- power  the  difficulty  of  adapting  any  engine  of  such  a  type  to 
warships  is  apparent. 


Heating  and  Cooking  Notes. 

A  Review  ok  1910  and  the  Possibilities  for  102ii. 

The  war  gave  an  immense  impetus  to  electric  cooking  and  heating. 
Apparatus  was  in  demand  not  only  for  direct  war  pur])oses  at  sea 
or  in  the  field,  but  also  for  canteens  instaUed  in  munition  factories, 
and  for  a  number  of  industrial  processes  associated  with  the  manu- 
facture of  munitions.  The  armistice,  therefore,  did  not  cause  the 
same  dislocation  of  work  for  manufacturers  of  heating  and  cooking 
apparatus  that  it  did  in  connection  with  many  other  industries. 
It  is  true  that  war  or<lcrs  ceased,  but  the  manufacturer  could  have 
more  or  less  easily  commenced  the  manufacture  of  peace-time  jno- 
ducts.  It  is,  therefore,  a  little  disapjxjinting  that  further  jjrogress 
has  not  been  made  during  1919.  There  has  been  too  much  talk 
of  the  fear  of  an  invasion  of  American  apparatus,  and  too  little  done 
in  the  form  of  active  preparation  to  cater  for  the  home  and  the  large 
Colonial  market  that  exists.  Given  a  manufacturer  possessed 
of  the  necessary  vim  and  pluck  we  can  produce  in  this  country 
apparatus  every  bit  as  well  designed  and  made  as  the  American, 
product.  Only  hitheito  we  have  tackled  the  problem  in  the  wrong 
way.  Apparatus  has  Ijecn  made  in  comparatively  small  quantities 
and  then  put  on  the  market  to  ascertain  what  defects  were  found 
during  senuce.  Then  another  small  batch  would  be  made  incor- 
porating improvements  and  modifications  designed  to  remedy 
faults  revealed  in  the  first  design.  Some  firms  even  advertised 
that  they  invited  engineers  to  purchase  and  trj'  out  new- 
apparatus  and  reix)rt  their  opinions  to  the  manufacturer.  Is  it 
fair  to  ask  the  public  to  try  your  goods  and  give  you  the  benefit 
of  their  exixrience  ? 

The  American  manufacturer  thoroughly  tests  out  a  piece  of 
apparatus  before  putting  on  the  market,  such  tests  being  made 
not  only  in  the  test  room  and  laboratorv',  but  supply  engineers  and 
other  users  are  paid  to  test  the  apparatus  under  normal  working 
conditions.  After  these  reports  have  been  considered  the  final 
design  is  decided  ujwn,  and  a  large  quantity  made  to  this  standard 
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design.  The  quantity  manufactured  is  determined  from  carefully 
prepared  statistics  supplied  by  the  selling  organisation,  and  no 
modifications  are  made  in  design  untilthebulkciuantity  lias  liccn  dis- 
posed of.  The  result  is  a  thoroughly  sound  artirlr  at  a  ivasonal.ic  inicc. 

One  or  two  laudable  attempts  have  been  made  siiuc  thi-  armistice 
by  British  manufacturers  to  replace  the  American  Table  Cooking 
Apparatus,  and  certain  forms  of  ovens  by  British  made  articles. 
The  failing  point  seems  to  be  the  question  of  bulk  production.  It 
is  questionable  now  that  the  restriction  of  certain  imjxjrted  articles 
has  been  proved  illegal  whether  we  are  really  in  a  position  to  meet 
American  competition.  Had  we  been  really  prepared  to  make 
such  apparatus  in  bulk  we  need  have  had  no  doubt  on  the  matter, 
because  labour  troubles  in  America  would  have  provided  the 
necessary  breathing  time  for  the  final  completion  of  plant  for  bulk 
manufacture  made  and  started  upon  after  the  armistice.  As  it  is 
we  shall  probably  find  an  inrush  of  imiwrted  articles  will  occur 
during  1920,  and" there  will  be  the  usual  clamour  and  groans  from 
the  British  manufacturer  tliat  unless  tariff  protection  is  provided 
the  industry  will  sink.  The  future  home  and  colonial  market  for 
heating  and  cooking  apparatus  will  be  very  large  provided  it  is 
cultivated  and  developed,  but  it  is  up  to  the  manufacturers  to  do 
their  share  of  the  cultivation.  Improved  methods  of  selling  and 
mass  production  are  far  more  liealthy  and  effective  weapons  with 
w-hich  to  tackle  foreign  competition  than  tariffs  are. 

We  quite  realise  that  during  the  past  twelve  months  there  have 
b?en  many  difficulties  in  the  way  of  progress.  Labour  troubles 
have  been'  frequent,  and  the  moulder,s'  strike  is  stiH-  hampering 
the  industry.  JIaterial  has  been  difficult  to  get,  and  transport 
delays  have  seriously  retarded  output.  Supply  authorities  have 
suft'ered  from  four  to  five  years'  delay  in  making  extensions  to 
plant,  with  the  result  that  supjjly  engineers  connected  with  such 
authorities  have  not  been  keen  to  obtain  industrial  or  even  private 
hea^.ing  installations  in  their  area.  The  Electrical  Development 
Association  promises  well  for  tlic  future,  but  its  activities  have 
hardly  been  felt  during  1919.  \'cry  energetic  eft'orts  will  have  to 
be  made  by  all  parties,  supply  autliorities,  contractors,  and  manu- 
facturers, in  the  future  if  this  imjiortant  section  of  the  industry 
is  to  progress  as  it  should.  Xeu  housing  schemes  otter  a  good 
opportimity  of  driving  home  tin-  value  of  the  all-electric  method 
for  household  economy  and  convenience. 

New  Appae.wtjs  in  1919. 

Many  new  pieces  of  apparatus  have  been  described  in  these 
i'ortnighth'  notes  during  the  past  year,  a  number  of  which  have 
been  made  by  newcomers  to  this  branch  of  the  industry.  Firms 
branched  out  uito  this  class  of  work  owing  to  the  demand  that 
occurred  during  the  war  period.  Me.ssrs  Belling  &  Company  have 
produced,  in  addition  to  their  well-known  lines  of  cookers  and  heaters, 
a  well  finished  set  of  table  cooking  accessories,  such  as  warming 
plates,  kettles,  toasters,  &c.  The  Bastl4.n  Company  exhibited  a  new- 
design  of  radiator  at  the  shipping  exhibition.  The  same  finn  have 
also  produced  an  electric  water  heater.  The  Qtain  Electric 
CoMP.^NY  have  produced  a  very  efficient  immersion  heater  both  for 
household  and  commercial  purposes,  together  with  a  hot  water 
geyser.  A  series  of  radiant  electric  fires,  and  a  hot  water  radiator, 
in  which  the  source  of  heat  is  a  "  Thermaglo  "  immersion  heater 
fixed  in  the  base.  Messrs.  C.iEDEND.\  Conduits  have  contributed 
their  share  toward  progress  in  the  form  of  an  electric  oven  in  wliich 
particular  attention  has  been  paid  to  thermal  insulation.  The. 
Sun  Electric  Company'  and  the  ENOLi-sa  Electric  Company'  are 
each  represented  by  an  electric  lire.  Both  Messrs.  Belling  and  the 
.Jackson  Electric  Stove  Comp.^ny  have  designed  and  produced  a 
sheet  metal  type  of  oven  with  lagged  frame,  and  mounted  on  legs  to 
bring  the  oven  to  a  convenient  height.  Various  firms  have  produced 
bowl  type  fires  for  auxiliary  heating  which  cor^sume  500  to  600  watts, 
and  can  be  used  both  as  a  fire  and  as  a  radiant  hotplate.  The 
majoritj'  of  makers  now-  include  industrial  type  radiant  heaters 
for  use  in  factories  and  workshops  amongst  their  list  of  manufactures. 
Messrs.  Ferranti,  Ltd.,  have  ceased  to  manufacture  heating  and 
cooking  apparatus,  and  the  designs  of  this  pioneer  firm  have  been 
taken  over  by  the  .L^ckson  Electric  Stove  Company,  Ltd. 

Thus  the  various  manufacturers  have  not  been  idle,  but  we  hope 
before  another  year  passes  that  production  will  be  increased  and 
some  form  of  standard  element  agreed  upon.  Standard  sized 
plugs  are  another  necessity.  We  are  glad  to  be  able  to  record  that 
rotary  snap  switches  are  now  made  in  this  country,  and  there  is  no 
necessity  for  manufacturers  to  use  the  American  variety.  There 
seems  to  be  a  tendency  for  sw  itchboards  for  cookers  to  be  made 
up  without  indicating  lamps.  This  we  think  is  a  mistake,  an  indi- 
cating lamp  for  the  oven,  hot  plate,  &c.,  affords  a  valuable  means 
of  effecting  economy  in  the  use  of  cooker,  and  seeing  that  supply 
engineers  have  to  face  the  consumer  if  the  bill  for  electrical  energy 
is  high,  we  wonder  that  they  do  not  exert  influence  on  manufacturers 
to  provide  indicating  lamps.     The  I.E.E.  rule  that  all  heaters  should 


be  wired  so  that  tlicre  is  always  one  element  uncontrolled  on  the 
radiator  switches  docs  not  seem  to  meet  with  universal  approval. 
One  very  lart:c  sii|i|ily  authority  declines  to  purchase  heaters  de- 
signed in  (iMniiliaiirr  with  this  rule. 

The  electric  hot  water  radiator  seems  likely  to  replace  and  finally 
oust  the  convecter  type.  The  former  has  certainly  a  large  field  of 
service  in  factories  where  inflammable  gases  and  materials  arc  used 
in  garages  and  in  theatres.  One  London  theatre  has  during  the 
past  year  installed  a  number  of  these  heaters  throughout  the  theatre 
and  dressing  rooms.  There  still  exists  amongst  manufacturers  a 
c?rtain  diffidence  in  supplying  information  for  publication.  That 
r.ew  installations  and  new  apparatus  should  be  described  is  for 
the  good  of  the  industry  as  a  whole,  and  the  manufacturers  in  parti- 
cular, and  we  hope  that  during  1920  we  may  have  the  pleasure  of 
regularly  receiving  information  concerning  the  activities  of  manu- 
facturers of  heating  and  cooking  apparatus.  We  also  hope  to  hear 
from  supply  enguieers  concerning  progress  n:ade  in  develo])ing 
electrical  heating  and  cooking  in  their  area  and  particulars  regarding 
industrial  and  other  larye  installations. 


Scientific    Management :    A    Solution 
of  the  Capital  and  Labour  Problem. 

We  give  below-  an  account  of  the  discus.sion  which  took  place  at 
Glasgow-  and  Binningham  on  Capt.  J.  K.  Scott -Maxwell's  Paper  on 
"  Scientific  Management  :  A  Solution  of  the  Capital  and  Labour 
Problems."  An  abstract  of  the  .Paper  was  given  on  p.  716  of  our 
issue  of  December  19,  1919. 

Mr.  Archd.  Paoe  said  that  the  first  thing  was  to  arouse  the  inter;  st 
and  gain  the  support  of  the  unions  for  the  scheme  proposed  in  tlie  Paper. 
The  good  will  of  tlie  workers  was  tlie  essence  of  successful  management. 
There  was  grow-ing  evidence  of  a  more  sjnnpathetic  attiti;de  on  tlie  jrart 
of  employers.  Much  spade  work  woidd  require  to  be  done  before  the 
British  workman  would  agree  to  become  an  automaton  for  the  sake  of 
the  satisfaction  of  knowing  that  he  was  completing  his  job  with  the 
minimum  of  effort. 

Mr.  J.  H.  Bunting  said  he  did  not  agree  that  the  establishment  of 
National  Boards  was  the  first  step.  Employers  themselves  must  do 
something  before  they  could  enlist  tlie  interest  of  the  Govcnnnent.  He 
had  seen  remarkable  results  effected  by  the  introduction  of  scientific 
management.  While  the  whole  country  required  educating  on  the 
question,  he  was  convinced  tliat  the  emplo^'er  more  than  tlie  worlanen 
required  education. 

Mr.  Morrison  said  he  wondered  how  many  of  them  had  considered 
that  if  they  could  manufacture  four  artices  and  paid  2s.  6d.,  getting  for 
themselves  1.50  per  cent.,  they  could  afford  to  pay  3s.  6d.  Higlier  wages 
obviously  meant  increased  production,  and  tliey  must  franklj'  tell  the 
workmen  tliat  scientific  management  did  not  mean  getting  something 
fornothing.  They  must  have  records  on  a  scientific  basis.  The  manage- 
ment staff  needed  to  be  educated,  and  all  concerned  must  be  convinced 
that  the  principles  upon  which  business  was  conducted  were  equitable. 
If  employers  did  not  move  in  the  matter  of  scientific  management, 
organised  labour  would  ste]i  in  and  force  their  hands. 

Mr.  T.  C.  Herbert  said  the  author  had  not  put  the  humanity  aspect 
of  the  subject  strong  enough.  They  must  substitute  help  and  assistance 
in  the  functional  foreman  for  mere  bullying  and  driving.  The  whole 
burden  of  Mr.  W.  R.  Cooiier's  recent  booklet  on  Capital  and  Labour  was 
a  plea  for  co-operation.  Scientific  management  eliminattd  waste  in 
material  and  human  energy  ;  but  its  foundation  was  an  alteration  of  the 
attitude  of  tlie  emjiloyer  to  the  employed.  He  hoped  that  the  author 
woukl  be  able  to  do  something  to  convert  the  labour  leaders  to  his  views. 

Major  H.  Richardson  said  that  the  B.E.A.M.A.  might  initiate  an 
investigation  into  the  problems  which  they  were  considering. 

Major  J.  S.  Nicholson  said  tliat  at  the  Glasgow  University  they  had 
now  a  lectureship  in  engineering  production,  and  that  w-ould  be  of  great 
value  to  the  large  number  of  engineering  students. 

Mr.  James  Richardson  said  they  reahscd  the  difference  of  attitude 
to  the  suliject  at  the  present  time  as  compared  with  1914.  The  applica- 
tion of  the  principles  advocated  in  tlie  Paper  was  the  best  means  of 
staving  off  the  crises  in  industry  with  w-hich  they  -were  threatened,  and 
must  look  to  tlie  technical  institutions  and  the  universities  to  provide 
the  right  kind  of  staff  officer  for  the  future. 

Mr.  J.  H.  Huntley  said  that  the  National  Boards  should  start  from 
the  workshop.  The  ignorance  of  emplnyers,  he  thought,  was  largely 
due  to  their  leaving  the  settlement  of  industrial  disputes  to  lawyers 
acting  as  secretaries  of  employers'  combinations. 

Mr.  J.  M.  JocKEL  said  more  could  be  done  on  the  elementary  side  of 
scientific  management.  He  advocated  an  extension  of  tlie  suggestion 
box  as  a  useful  link  between  employers  and  workmen.  Much  could  be 
done  in  constructional  matters  in  the  works  through  standardised 
technical  knowledge. 

Mr.  W.  Keachie  said  that  much  advocated  in  the  Paper  was  already 
in  practice  in  certain  workshops,  although  it  was  not  called  scientific 
management.  The  spirit  in  which  suggested  improvement  was  intro- 
duced was  the  main  thing.  If  anyone  went  through  their  factories 
to-day  he  would  see  wide  oi)en  doors  by  which  production  could  be 
increased  by  tightening  up  the  management  and  improved  methods 
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Mr.  C.  J.  Booker  said  that  tlie  i«R'Siiit  system  <.l  tnuiuti^  u|i|iri'nti(is 
■was  bad.  The  lads  sIkiuUI  fn'tii  thf  outsttbe  taught  on  |>ro)nT  practical 
lines,  for  what  appronticcs  first  k>arii«l  was  apt  to  «l)i<lc  with  them. 

Mr.  J.  K.  Xeu-son  drow  attention  to  an  im|Hirt;<nt  l'uiK»r  on  the 
subject  !\>ad  lioforo  the  American  Society  of  Xnval  Architects  two  years 
ago  entitled  "  Xaval  Construction." 

Captain  Scott-Maxwell,  in  reply,  said  he  had  b-.-en  in  .American 
factories  wlietv  the  system  was  in  operation,  and  the  lH>st  i)()ssible  rela- 
tionsexi.st(d  between  the  managenunt  and  the  workers.  He  did  not  agree 
that  the  syst.nu  made  machines  of  men.  A  man  was  not  made  better 
by  doing  unnecessary  work.  It  was  rather  demoralising  to  do  useless 
work.  Training  a  man's  mentality  did  not  turn  him  into  an  automaton. 
The  B.E.A.M.A.  were  practically  debarred  from  taking  u]i  the  question, 
as  the  Feileration  of  British  Industries  held  that  labour  and  wages 
questions  were  their  ])reser\e.  fn  America  they  found  it  required  some 
six  years  to  train  a  staff  to  work  the  system,  and  it  would  not  take  less 
time  in  this  countrj-.  Cnless  they  had  .something  like  National  Boards, 
there  would  be  a  great  waste  of  effort  in  evolving  the  ])roi)er  application 
of  the  system  in  this  country.  Mr.  Galbraith,  in  America,  had  found  that 
cinematographing  of  processes  enabled  men  to  be  instnietcd  in  bulk, 
which  was  more  rapid  than  giving  individual  instruction.  Scientific 
management  was  due  to  the  accuracy  of  measuring  instniments,  and  it 
was  simply  the  same  idea  applied  to  the  measurement  of  human  cflort. 


DISCUSSION  AT  BIR.MINGHAM. 
Mr.  A.  Phillips  said  he  was  a  firm  believer  in  the  application  of 
scientific  management  as  a  means  of  obtaining  that  increase  in  produc- 
tion so  essential  at  the  present  time.  Capt.  Scott-Maxwell  appeared  to 
•consider  that  '"  Taylorism  "'  was  the  only  solution  for  all  the  troubles  ; 
■but  he  (the  speaker)  was  inclined  to  think  that  Taylor  scarcely  visualised 
the  conditions  that  were  bound  to  obtain  under  what  was  recognised  at 
the  present  time  as  "  mass  production."  The  end  and  aim  of  scientific 
management  was  to  produce  the  maximum  amount  of  work  with  the 
minimum  amount  of  effort,  not  only  physically,  but  also  mentally. 
The  subdivision  of  work  to  such  an  extent  that  the  ])eople  employed  in  it 
had  only  to  learn  one  simple  motion  and  to  continuously  repeat  it  in 
order  to  do  this  work  was  a  condition  which  was  not  calculated  to  stimu- 
late the  brain.  It  was  obvious,  contrary  to  some  ojjinion,  that  the 
number  of  skilled  workers,  instead  of  being  less,  would  be  greater  in 
future  ;  they  would,  however,  be  engaged  in  producing  the  necessary 
equipment  for  the  unskilled  workers.  The  amount  of  production  would 
then  be  increased  by  hundreds  per  cent.  He  was  of  those  who  believed 
that  it  was  quite  reasonable  to  have  a  condition  in  which  people  would 
carry  out  the  purely  mechanical  and  repetition  part  of  production,  and 
need  not  necessarily  regard  their  work  as  their  whole  life,  but  merely  as 
a  means  of  providing  them  with  necessary  bread  and  butter.  Shorter 
hours,  congenial  conditions  of  labour,  in  so  far  as  the  sanitary  and 
hygienic  arrangements  of  the  establishments  in  which  they  had  to  w'ork 
■were  concerned,  would,  he  believed,  render  tho.^e  who  worked  under  such 
■conditions  happier.  That  it  would  be  necessary  for  them  to  subject 
themselves  to  a  certain  amount  of  discipline  they  would  readily  agree  to 
■when  they  realised  the  great  advantage  that  not  only  they,  but  the  com- 
munity at  large,  would  derive  from  tliis  method  of  intensive  production 
by  means  of  machinery,  and  a  very  fine  subdivision  of  work  for  the 
purpose  of  reducing  the  amount  of  sluU  necessary.  The  thing  that  was 
requisite  at  the  present  time  was  to  educate  the  people  to  realise  the 
necessity  of  this  condition.  Captain  Scott-Maxwell  had  mentioned  a 
system  of  payments  by  results  as  being  the  only  satisfactory  method  of 
rewarding  labour.  While,  of  course,  payment  by  results  was  what  he 
were  all  anxious  to  get,  yet  payment  of  piecework  was  not,  in  his  opinion, 
always  the  most  satisfactory  method  of  dealing  with  the  worker  in  a 
modem  factory  producing  a  definite  line  of  manufacture.  It  was  quite 
possible  to  lay  down  plant  and  estimate  with  considerable  accuracy 
the  capacity  of  every  machine  in  it  to  produce  the  components  required  ; 
the  only  thing  then  remaining  to  be  done  was  to  select  the  operator  who  . 
would  run  that  machine  at  the  speed  and  feed  already  decided.  An 
individual  system  of  piece  work  would  not  be  necessary,  nor  indeed 
advisable,  as  what  was  needed  was  a  balanced  number  of  jjarts,  and  this 
result  was  best  obtained  by  careful  calculation  of  the  number  of  pieces 
one  could  get  with  safety  from  any  given  machine.  This  method,  of 
■course,  might  still  be  considered  a  method  of  payment  by  results  ;  but 
the  great  difference  between  this  and  the  system  of  individual  piecework 
was  that,  although  payments  were  made  by  results,  the  results  were  pre- 
determined, and  not  left  to  the  initiative  of  the  individual. 

Mr.  C.  Bell-W.\lker  .said  he  wished  to  refer  only  to  that  aspect  of  the 
question  bearing  upon  labour  unrest.  He  was  of  opinion  that  the  cause 
was  mainly  psychological,  and  increased  jiay  and  efficiency  would  not 
■cure  but  might  possibly  aggravate  it.  The  best  w-ork  was  rarely  performed 
with  the  object  of  making  money,  but  arose  from  a  pride  and  int«rest 
in  it.  The  danger  of  the  Taylor  system  was  the  tendency  to  reduce  men 
to  the  level  of  parts  of  machines.  He  was  also  of  the  opinion  that  a 
piecework  system  of  payment,  although  at  the  present  time  the  most 
successful  and  practicable,  was  not  the  system  that  should  be  aimed  at 
because  the  workers'  and  employers'  material  interests  were  antagonistic, 
the  formers  being  to  do  the  least  amount  of  work  for  the  greatest  amount 
of  .money,  and  the  lattcrs  to  give  the  least  money  for  the  greatest  amount 
of  work.  It  had  never  been  jiroved  that  high  wages  in  themselves  were 
a  cure  for  labour  unrest. 

Mr.  J.  A.  H.vxNAY  stated  that  management  could  not  be  called 
scientific  if  any  difference  was  allowed  to  come  between  capital  and 
labour.  He  hoped  the  author  was  not  going  to  make  the  mistake  of 
holding  out  a  promise  of  a  speedy  solution  of  the  capital  and  labour 
problem  by  scientific  management.     It  had  taken  very  many  years  for 


the  present  dllheult  piisitioii  to  develop,  ami  it  would  take  a  great  many 
years  tu  solve  the  ditbeulty.  Both  capital  and  labour  would  have  to  be 
jmtient,  trust  eich  other,  an  I  work  togetlu-r  to  bring  about  a  sutisfactory 
solution.  Scientific  manugement  would  umloubtedly  play  a  very  great 
part  in  the  solution.  The  speaker  considered  that  our  educational 
means  were  totally  inadeciuate,  and  before  we  could  expect  to  get  really 
scientific  management  he  thought  that  a  gi-eat  many  of  our  schools  and 
training  colleges  would  have  to  be  overhauled  and  restaffed.  Ijooking 
into  the  future,  he  cimsideri'il  that  scientific  management  in  the  engineer- 
ing in<lustry  would  havi'  to  devote  more  and  more  attention  to  tool  room, 
jig  and  tool  design  and  equipment,  and  he  was  quite  sure  there  shouUl 
not  be  the  slightest  cause  for  anxiety  on  the  part  of  the  workmen  in 
developing  improvepuents  to  the  greatest  possible  extent,  and  this  would 
be  where  we  should  (■vcntually  find  nearly  all  our  skilled  men.  Sonu- 
])eople  were  afraid  that  the  workers  objected  to  repetition  work  as  being 
uninteresting  ;  but  he  did  not  think  there  was  anything  to  feivr  from 
this  jiroviding  the  worker  was  adequately  recomiK'iHed  and  able  to  work 
under  healthy  conditions. 

Lieut.  H.  SoPEi!  .said  jjractice  had  sho,vn  that  in  individual  works 
the  installation  of  scientific  management  was  best  carried  out  by  starting 
with  a  small  section  and  using  that  section  as  an  object  lesson  to  convert 
other  sections,  until  the  whole  had  been  converted.  In  view  of  the 
distrust  with  which  scientific  management  was  at  i)resent  viewed  by 
uninformed  persons,  both  employers  and  employed,  he  suggested  that 
if  the  fiovernment  were  to  take  up  the  work  it  sluiuld  commence  with  a 
number  of  model  factories,  at  which  both  emjiloyers  and  trade  union 
representatives  could  familiarise  themselves  with  the  subject  and  see 
that  there  was  no  "'  string  "  attached  to  the  obvious  benefits  offered. 

Mr.  X.  Martin  remarked  that  from  what  he  had  seen  of  the  Black 
Country'  he  was  of  opinion  that  a  very  large  proportion  of  the  workers 
were  employed  ])erforming  operations  in  repetition  work,  in  which  no 
rational  human  being  could  be  permanently  interested.  They  worked, 
not  for  the  intrinsic  interest  of  the  work,  but  to  earn  their  daily  bread, 
and  to  do  so  had  to  be  content  to  perform  a  greater  or  less  amount  of 
daily  drudgery.  If  the  worker  was  not 'robbed  of  his  share,  scientific 
or  "  measured  "  management,  based  as  it  was  on  ascertained  fact,  seemed 
to  him  to  offer  to  the  worker,  without  increasing  the  monotony  of  his 
work,  a  greater  rcwaril  for  his  labour,  and  thus  assisted  him  in  some 
measure  in  escaping  from  the  dreadful  monotony  of  life  that  was  the 
portion  of  so  many  workers. 

Mr.  W.  H.  K  JWARDS  said  that  many  boys  who  had  a  technical  school 
training  found  it  difficult  to  get  into  large  works  unless  they  were  satisfied 
to  be  dumped  on  a  repetition  machine  and  their  efforts  stultified.  Manu- 
facturers and  others  should  offer  facilities  to  such  students. or  the  initiative 
so  necessary  to  keej)  Britain  in  the  van  of  the  world's  engineering  industry 
would  surely  suffer  the  consequence  of  their  indifference  to  the  demands 
of  futurity.  He  suggested  the  motto,  "  Look  after  your  skilled  men, 
the  unskilled  will  look  after  themselves." 


Street  Lighting  in  Hackney. 

There  is  a  growing  realisation  of  the  need  for  a  greater  degree  of 
uniformity  in  street  lighting  than  we  have  been  accustomed  to  in  the 
past.  It  is  not  simi)ly  a  question  of  using  more  light,  although  that  is 
frequently  necessary,  but  of  distributing  the  available  light  in  such  a 
manner  as  to  produce  a  higher  intensity  of  illumination  between  standards 
than  is  commonly  the  case.  In  the  street  all  light  thrown  out  above  the 
horizontal  is,  of  course,  completely  wasted,  unless  some  means  of  re- 
direction be  employed.  Metal  reflectors  have  been  used  in  the  past  for 
this  purpose,  but  their  use  has  tended  rather  to  accentuate  the  evil  by 
concentrating  a  greater  proportion  of  the  light  in  the  area  immediately 
beneath  the  unit.  What  is  wanted  is  obviously  a  form  of  equipment 
which  will  redirect  most  of  the  light  at  an  angle  slightly  below  the 
horizontal,  so  that  with  standards  spaced  at  "normal  distances,  the 
intervening  areas  will  receive  a  moderate  illumination. 

This  wide  horizontal  dispersion  of  the  Ught  is  one  of  the  main  charac-, 
teristics  of  the  new  street  lighting  system  lately  installed  at  Hackney. 
The  installation  at  present  consists  of  over  400  B.T.-H.  "  Efracta  " 
lanterns,  each  containing  a  300-watt  half-watt  type  lamp.  Ultimately 
there  will  be  more  than  .'JOO  of  these  lanterns.  The  B.T.-H.  "  Efracta  '' 
lantern  was  described  in  these  columns  some  months  ago,  and  is  now 
used  in  combination  with  a  special  prismatic  bowl  refractor  to  redirect 
the  light.  This  refractor  is  of  clear  glass,  and  is  in  two  parts,  one  fitting 
inside  the  other.  Each  portion  has  one  prismatic  and  one  plain  surface. 
When  in  position  the  prismatic  surfaces  are  against  one  another,  the 
inner  and  outer  surfaces  of  the  complete  refractor  thus  being  smooth 
and  easily  cleaned.  The  ])risms  are  so  arranged  that  all  the  light  rays 
projected  by  the  lamp  into  the  upper  hemisphere  are  directed  down- 
Wards,  whilst  the  downward  tendency  of  the  lower  rays  is  slightly 
reduced,  the  result  being  a  widely  dispersed  distribution  with  maximum 
intensity  at  S.5  deg.  from  the  vertical. 

Another  important  characteristic  of  the  Hackney  installation  is  the 
excellent  diffusion  ])roduccd  by  the  prismatic  glass.  The  re-direction  of 
the  light  is  performed  l>y  the  horizontal  prism  on  the  inner  pnsiticm  of 
the  refractor.  The  function  of  the  outer  glass,  which  has  vertical  prisms, 
is  to  diffuse  the  re-directed  light  uniformly  over  the  entire  area  of  the 
r,^fractor.  The  ])roper  criterion  of  illumination  is  its  seeing  value,  and 
judged  on  this  basis  the  Hackney  installation  is  remarkably  successful. 
Good  diffusion,  the  absence  of  sharp  contrasts,  and  the  gradual  diminu- 
tion of  intensity  to  its  minimum  value  midway  between  standards,  all 
tendi  to  make  vision  easier,  and  generally  to  increase  the  safety  of  tl  e 
streets. 
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Patents  Expiring  in  1920. 


The  following  is  a  list  of  patents  of  interest  to  electrical  engineers 
which,  unless  extended  by  the  Privy  Council,  will  expire  during  1920 
The  list  does  not  include  any  patents  granted  in  19()6  which  have 
sine  e  f  or  an v  reason  become  void. 


No. 


997 
1.481 
1.716 
1.924 
1.92-! 
1 ,947 

2.066 


2,129 

2.286 

2.707 

3,004 
3,127 
3.213 


Date 
(1906). 


Jan. 
Jan. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan. 
Feb. 


4.336 
4,422 


4,926 
5,136 

5,945- 
6-7 
5,957 

6,217 

6,224 

6,426 

6,4.54 

6,803 


Feb. 
Feb. 
Feb. 


Feb. 
Feb. 


Name  of  pat?ntee. 


Feb. 
Mar. 

Mar. 

Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


6,939    Mar. 

7,655    Mar. 


7.998   Apr. 
8,238    Apr. 


8,571 
8,401 


8.452 
8,902 


9,279 
9,348 


Apr. 
.\jir. 


Apr. 
Apr. 


Apr. 
Apr. 


Apr. 
Apr. 


Si>mens  Bros  &  Co.  {Sh- 
men.s-Siluirkert  VVerke 
G.ni.b.H..  (iermany) 

Borden   

Phtte 

B.T.-H.  Co.  &  Siigden  

Jocob^  &  Tnorrowgood    ..- 

Bradsha w  

Finlay  &  Finlay    

Edison    

Edi?on  &  Avliworth 

Highfield    .' 

B-rry 


Boult    (AlbMt    L.    .Marjh 

U.S.) 

Meiklejohn     

Si-mens  Bros  &  Co.  (Sie- 

niens-Schuckert     Werk 

G.m.b.H.,  Germany) 
See.    Ehctrometallurgique 

Fran<;aiie 
Marconi     and      Marconi'! 

WirelsssTel?gra])hCo. 
Just,  Hannaraan.  Landes 

bprger,    Salzmann    and 

Vereiniete    El°ktricitats 

A.G. 

Bingham    

Barr&  Stroud   


Phoenix  Dynamo  yiia.  Co 

an<l  Puhi 
B.T.-H.  Co.  (G.E.Co.,U.S.) 
Greedy    

Stratton,  Clareraont,  Bea 

verand  Tanner 
Dawson  and  Baekhara 

Poulsen  

Hunt       and       Sandycroft 

Found  rv  Co. 
Hadfield.." 

L?a     


Subject  of  patent. 


Elsctri^itv  meters. 


Tekphone  liolders. 

Suspension  of  current  con- 
ductors of  el>c.  railways. 

Controlling  device ;  for  elec- 
tric motors. 

Telephone  circuits. 

Alternating-current  motors 

Electrolytic  cells. 

Storage  battery  electrode. 

Storage  battery  electrodes. 

Systems  of  direct-current 
supply. 

Insulated  conductors  and 
windings  for  use  in  trans- 
formers, djniamos,  &c. 

Bjsi5tance  elements. 

Branch  switches. 
Introduction    of    electrical 

apparatus  with  magnetic 

cores  into  a.c.  circuits. 
Electric  mixing  furnace  for 

mixing  steel. 
Apparatus  for  elec.   wave 

telegraphy. 
Incandescing     bodies     for 

elec.  lamps. 


Ebc.  furnaces. 

Electromechanical  devices 
for  producing  corres- 
ponding positions  in 
transmitting  and  receiv- 
ing apparatus. 

Armature  windings  for  com  - 
mutating  elec.  machines. 

Motor-control  syst?ms. 

Improvements  in  singl?- 
phase  machines. 

Troughs  for  ebc.  cabl?s. 


Electromagnetic    firing 

mechanism  for  gnns. 
Si;jnaUing   in  wireless  tele- 
graphy. 
Alt>3raating-current       ma- 
chines. 
Treatment     of     magnetic 

materials. 
Measuring     flow     of     gas, 
hquids,    or    mechanical 
and  el'ctrical  quantities. 
Justice    (D.nitsche     Gas-  Ebctricglow  hrap?. 
gluhTcht    A.G.,  -Purges, 
Ger.nany) 
Birnbaum,      White      and]  Intercommunication     teb- 
Muller  phone  systems. 

Kuzel I  Increasing    the     electrical 

I      resistance  of  metals. 
Fairweather(K:-lIogg,U.S.)  Telephone  exchng.  system. 

Beaver  and  Chremont I  Electric  cables. 

Salmon  and  Creffi:ld    Electrical    apparatus    for 

transmitting  signals. 

Malan Railway  switch  and  signal 

I      apparatus. 
Bailey,  Pbws  &  Anderson]  Storage    batteries. 

Dawsan  and  Buckham j  Ebctrical    apparatus    for 

signaUing  for  controUing 
gun  fire. 
Johnson    (Badi'clie  AniUn|  Production    of    bng    and 

&  SDda  Fabrik.  Germany)       stable  electric  arcs. 
Dawson  and  Buckham Switches   for   electric    sig- 
nalling apparatus. 

Brown     j  A.c.  motors. 

McKenzie  &  Holland  and'  Electrical     detection     be- 
Edmonds  tween  railway  or  tram- 

way signals,  &c. 


10.457 
10..O85 
11,6.59 


Date 
(1906). 


Name  of  patentee. 


Subject  of  patent. 


Mav  4 
MaV  5 
May  18 


1 1 ,974  :  May  22 


May  23 
May  25 


12.001  ' 
12.183, 

1 2.2!»5 

12.732 

1 2,820 

12.891 

13.037 

8-9 
13.189 

13.212 
13.311 

13.448 

13.691 

1 3.864 
13.t)03 

14.0061 
14.089 

14.2.53 
14.361 
14.613  i 


May  26 

May  31 

•June     1 

June    2 

•June    6 

■June    7 

June  7 
June    9 

June  12 

June  14 

June  16 
June  18 

June  19 
June  19 

•June  21 
.June  22 
June  26- 


Hopfelt  .... 

Punga     

B.T.-H.     C 

U.S.) 
Hadfield.... 

Dugdill  .... 
Gardner 

Chadburn's 

graph  Co. 
B.T.-H.     V, 

U..S.) 
B.T.-H.     C< 

U.S.) 
Babcock     & 

Parker 
Shuster  and 


Coils  for  ebctrio  pu  rp,  ises. 

A.c.  motor.,. 

((i.E.     Co..  Automatic  controlling  de- 
vices for  elec.  circuits. 

Manufacture    of   magnetic 

materials. 

Electric  lamps  fittings. 

System    of    wireless    tele- 
graphy. 
Ships'      mechanical     tele- 
graphic apparatus. 
Co..  Machines  for  manufacture 

of  incandescent  bmps. 
Co..  Shaft  bearings  for  electric 

railway  motors, 
and  Chain  Unks  of  chain-grate 
stokers. 
Ast    Ebctromagnetic  clutches. 


(Ship) 
andGr.in 
i.     (G.E. 

0.     (G.E. 

:    Wilcox 


Tele 


Soc.    Ebctrometallurgiqtie 

Frinv'aise 
A.  G.  Br.mi,  Bnveri  &  Co. 
Hays  (Tarner,  U.S.)     

Hopkinson  and  Turing 

B.T.-H.     Co.     (G.E.     Co., 
U.S.) 

Fottinger   

Stevens  


Tucker 
Raven 


Re 


14.692 
14.T02 
14.804 


June  27 
June  28 
June  28 


B.T.-H.  Co.  and  Dawson... 
Warwick  .Machinery  Co.  & 
Samuelson 

Ferranti     

Pedersen     

Graham 


Manufacture  of  decarbo- 
nised cast  iron. 

Sb^am  turbines. 

Tebphone  dictating  ap- 
paratus. 

Transmission  dynamo- 
meters. 

Motor  control  apparatus. 

Transmission  of  power. 

Working,  &c.,  of  petrol- 
electric  cars. 

Switches. 

Railway  signaUing  appa- 
ratus. 

Turbines. 

Elec.  distribution  systems. 

Turbines. 


Elastic   fluid  motors. 

'  Ebctromagnetic  relays. 

Tebphone  exchange  switch 

I  boards. 

15,2.56  I  July     5    Barr,  Stroud  &  Jackson  ...  Apparatus  for  transmitting 
I  and  receiving  signals. 

15.444    July     7    Siegwart     Hollow  masts,  pipes,  &c. 

15.711  (.Julv  11    Hunt  &  Sindycr.ift  Foun-  Windings  for  a.c.  dvnamos. 


16.818 
16.820 
17.086 
17,225 

17,668 

18,489 

18.599 

18.600 
18,622 


•July  25 
July  25 
July  28 
July  31 

Aug.    3 

Aug.  17 

Aug.  20 

Aug.  20 
Aug.  22  ' 


Siegwart     

Hunt  &  Sindycr.ift  Foun- 
dry Co. 
.\llgemeineG's  Ebktricitats 

Highfield    

Graham 

Wilson    


Lambert 


B.T.-H.  Co.(G.E.  Co.-U.S.; 
Pan  ling  


18,628    Aug.  20 


18.749 

Aug. 

21 

18,842 

Ah  2. 

23 

18,886 

-Aug. 

23 

18.944 

Aug. 

24 

18.965 

Aug. 

24 

19,331 

Aug. 

29 

19,805 

Sept 

5 

19,878 

Sept 

6 

Pauling  

•Justice     (Deutsche      Gas 

gluhhcht  A.G.,  Auerges. 

Germany) 
Boult,  (Burroughs  Adding 

Machine  Co.,"U.S.) 
B.T.-H.Co.(G.E.  Co.,U.S.) 

Kreen 

Joel     

Holmgren  and  Brahm  

Graham 

Leach      


19.881  ,'.*ept.  6 
20.341  I  Sept.  13 

21.008  .Sjpt.  21 
21,206  I  Sept.  25 
21,290  !  Sept.  26 

21,507    Sept.  28. 

21.509   Sept.  28 

and 
21,513 


Artom     

De  Forest  Wireless  Teb- 
graph  SNTid.  (De  Forest, 
U.S.) 


Giraud    

VennerandGri^sbach  . 
■Johnson  and  Tetley  . . . . 


Warwick    Machinery    Co. 

and  Samuelson 
B.T.-H.  Co.(6.E.Co.,U.S.) 


Induction  type  a.c.  meters. 

D.c.  ebc.  supplj'  systems. 

Tebphone   transmitters. 

Price-varying  mechanism 
for  pre-payment  meters. 

Fitti'igs  and  connections 
for  incandescent  lamps. 

Purifying  metaUic  com- 
pounds. 

Production  of  voltaic 
strong  current  arcs. 

Electrodes.   1 

Producing  metaUic  incan- 
descence bodies  for  glow 
lamp,. 

Ebc.  driving  of  adding 
machines. 

Filaments. 

Tramway  and  the  Uke  joint 

El.'ctrodes  for  batteries. 

Compound  telephones. 

Telephone  apparatus. 

Supporting  device  for  elec- 
fans  and  fitting.s.  *^ 

Receivers  for  wireless  tele- 
graphy. 

Signalling  by  electromag- 
netic waves. 

Wireless  telegraph  sj'stems. 

Blocks  for  use  in  perma- 
nent way  of  tramways. 

Eb'C.  igniters  for  engines. 

Elec.  time  switches. 

Insulating  composition  for 
filUng  conduits. 

Control  of  fluid  supply  to 
turbines. 

Conductors  of  refractory 
metal  for  use  as  incan- 
descing bodies  in  lamps,. 
&c. 
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Javc-.«rv  2.  1020. 


(1906)  Nam?  of  patentee. 


22,490   Oct. 

22,519   Oct. 

22.625  Oct. 
22,636  '  Oct. 
22.715  j  Oct. 
23,286  Oct. 


23.742 
24.179 
24,.i82 


Oct. 
Oct. 
Nov. 


B.T.-H.ro.(fi.E.CV.U.S.) 
Belliss  A  Morcam  &  .Jiide... 

Dca  rlovc  a  lui  Brown    

.Iiincs 

Venneranil  CJriesbacli 
Le  Tell  (Ledercr.  Austria) 
Bruce  Peebles  &  Co.  and 
La  C'our 


24,682    Xov.    :{    Stralton  and  Claremont 


25,087   Xov.    7    Warwick    XIachinerv    Co. 
(G.E.  CO..U..S.) 
Nov.    8    B.T.-H.  Co.  (G.E.CO..U.S.) 
Nov.  10  1  Clarke,  Chapman  &  Co.  and 
I      Monev 

Nov.  l:!    Williim's 

Xov.  U  B.T.-H.  Co.  (G.E.  Co.,U.S.) 
Nov.  1  li  B.T.-H.  Co.  (G.E.  Co.,U..S.) 
Nov.  16  B.T.-H.  Co.  (G.E.  Co.,U.S.) 
Nov.  23  !  Hadfield 


25,202 
25,413 

25,632 
25.753 
25,978 
26,066 
26,664 


Subject  of  patent. 


26,810 
26.872 
26,941 

Nov. 
Xov. 
Xov. 

26  i 
20 
27 

26,985 

Nov. 

27 

27.318 

Nov. 

30 

27,725 

Dec. 

5 

27,956 

Dec. 

7 

28,306 
28,319 

Dec. 
Dec. 

12 
12 

Warne  .... 
Graham  .... 
Meirowsk  v . 


Siemen.'  Bros  &  Co.  and 
Ferreira 


Schaffler.. 
Brockie  . 


Maley      

Strecker-Aufermann 


28,562   Dee-  14  |  Fried.  Krupp  A.G. 


Rotary  condensers  iS;  con- 
densin^i  steam  turbines. 

Electric  transformer  fur- 
naces. 

DvTiamo-elcc.  machines. 

Turbines. 

Electric  condensers. 

Arc  lamps. 

Electric  time  switches. 

Incandescent  limiw. 

Phase   transformers  for 
transform  ins  sinplc-iJias 
currents  to  ])olyphasi'  or 
vice  versa. 

Coverin-;  for  lead-covereil 
cables. 

Governing  mechanism  for 
turbines. 

Controllers  or  .switches. 

Arc  lamps. 

Magneto-elce.  genera  tois. 

Motorcontrol  systems. 

Production  of  boron. 

Truck-s  f or  elec.  vehicfes. 

Manufacture  of  magnetic 
materials. 

Conduits  for  cables. 

Telephone  receivers. 

Apparatus  for  forming  in- 
sulation tubes. 

Locking  frames  for  operat- 
ing electrically  con  tro  Bed 
railway  points  &  signaU- 

Apparatus  for  electrically 
firing  mines. 

Double  carbon  arc  lamp* 
with  inclined  carbon 
holders. 

TniTiMruttilit;;ui|ialMtllsiGr 


28,602   Dec. 
28,714  1  Dec. 


28,830  I  Dec.  18 


Poulsen  

Parsons  and  Short 


29,050  Dec. 
29,072  Dec. 
29,1.53  Dec. 
29,450  I  Dec. 


Haywood  &  McKenzie  and 
HoUand 


Bellamy      

Brown    

Mallins   

Barr  Sc  Stroud 


Brake-  1-r  u.Uywj  -l.i.k. 

Electrolytic  etching  of 
printing  plates. 

Automatic  starters  for  cjc. 
motors. 

Wireless  telegraphy. 

Machines  for  shaping  tur- 
bine blades. 

Electric  treadles  or  rail 
deflection  contact 

makers. 

Ignition  device  for  engines. 

Elec.  railway  &  like  signals. 

Rail-sanding  apparatus. 

Ap|)a  ra  tus  for  transm  itting 
and  receiving  signals. 


Correspondence. 


without  vanatliuiu,  wa.s  made  in  the  United  I\in};d(iiii.  France, 
Goniiany.  F.,uxi-nilinrg.  .Vitstria  and  tlie  rnitinl  .'States  similar 
to  tlie  formula  wliicli  Dr.  .\rnold  ha-s  now  made  public.  Tlu> 
occasional  startlin;.;  n-stilts  of  such  niolybdMiaiu  mixtures, 
iuperior  to  the  very  b«st  tunpsten  hi^h-.s]H'ed  steel,  induced 
n>anr  finns  to  plun^ii'  iiitu  .scheincs  for  [iroducing  molvl>dcnun\ 
stei^ls  on  an  extensive  sciile  :  but  all  iiad  to  be  abandoned 
because  the  resultim.'  product  lacked  uniformity.  .Afiich  of  it 
was  of  excellent  tpiality  ;  but,  on  the  other  hand,  batches  of 
tools  failed  entirely  when  subjected  to  workshop  teats,  althou<di 
they  showed  the  corriM  t  analysis.  In  the  cases  where  vanailium 
was  added  it  failed  to  be  uniform  in  bulk  manufacture,  just  the 
.same  as  the  molybdenum  steel  without  vanadium  ;  conse- 
quently the  makers  fell  back  upon  tungsten. 

We  attribute  Dr.  .Vrnold's  erroneous  faith  in  vanadium  as  a 
stabiliser  to  molybdenum  steel  to  the  circumstance  that  he 
experimented  merely  on  small  quantities.  However,  only 
bulk  production  can  disclose  the  ])resence  or  otherwise  of  a 
real  stabilising  element.  -Mr.  P.  R.  Kuehnrich,  of  Shefhekl, 
made  the  discovery  that  cobalt  acted  as  a  definite  stabiliser 
to  molybdenum,  and  he  patented  a  formula  to  this  elTect.  As 
the  licensees  under  that  ]jatent,  we  have  made  and  distributed 
hundreds  of  tons  of  the  "  Como"  brand  molybdenum  super 
high-speed  steel,  and  completely  proved  that  cobalt  is  de  facto 
a  stabiliser.  "  Como  "  steel  is  now  largely  usi><l  in  manv  parts 
of  the  world,  and  is  thoroughly  justifying  the  warranty  adver- 
tised in  the  technical  press  guaranteeing  it  to  produce  superior 
results  to  tungsten  high-speed  steel. 

The  molybdenum  high-speed  steel  is  more  costly  to  i)roduce 
than  tungsten  steels  :    users,  however,  are  only  too  willing  to 
]iuy  the  higher  ])ricc,  as  the  greater  service  the  material  renders 
makes  it  intrinsically  the  cheaper  material.- — We  are,  &c., 
Darwin  &  Milner,  Ltd. 

Sheffield,  Sybry,  Searls  &  Co.,  Ltd. 

Dec.  24.  Spartan  Steel  Co.,  Ltd. 


PROF.  ARNOLDS  NEW  HIGH-SPEED  STEEL. . 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  The  claim  put  forward  by  Dr.  Arnold  of  having  dis- 
covered a  new  high-speed  steel  in  which  no  tungsten  is  used, 
and  the  resulting  discussion  in  the  Press,  has  created  wide- 
spread interest  in  metallurgical  and  engineering  circles.  As 
we  have  been  manufacturing  tungstenless  molybdenum  high- 
speed steels  for  some  considerable  time,  and  have  given  very 
great  attention  to  the  theory  and  practice  of  alloy  steels 
generally,  perhaps  you  will  permit  us  to  give  the  public  some 
important  facts  relating  to  the  matter  which  have  not  been 
brought  to  light. 

We  mav  say  at  the  outset  that  we  fully  endorse  Dr.  Arnold's 
view  that  molybdenum  in  high-speed  steel  produces  far  better 
residts  than  tungsten.  We  must,  however,  dispute  his  claim 
that  his  formula  is  new,  and  also  that  vanadium  has  proved 
an  efficient  stabiliser  of  molybdenum  when  used  with  it.  As 
a  matter  of  fact,  not  long  after  the  introduction  of  tungsten 
high-speed  steel,  molybdenum  high-speed  steel,  both  with  and 


THE  ELECTRICITY  (SUPPLY)  BILL. 

TO   THE   EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  My  attention  has  been  drawn  to  your  Leading  Article 
in  your  issue  of  the  19th  instant  with  reference  to  the  Elec- 
tricity Bill.  I  notice  that  you  state  that  the  only  memorandum 
of  views  actually  sent  to  the  House  of  Lords  emanated  from 
the  Chairman  of  the  Provincial  Electric  Supply  Committee. 
I  am  authorised  to  .say  that  the  statement  ujwn  which  the 
financial  argument  of  Lord  Downhani  and  Lord  Moulton  w^as 
founded  was  prepared  for  the  former  by  his  usual  professional 
advisers,  and  was  subsequently  submitted  to  Lord  Moulton, 
and  neither  Mr.  Renwick  nor  the  Oomniittee  of  the  Provincial 
Companies  were  con.sulted  in  the  matter. 

I  would  ask  you,  therefore,  if  you  will  kindly  correct  the 
above  statement,  as  credit  ought  to  be  given  where  it  is  due. — 
I  am,  &c., 

W.  .\.  Pearman, 
Secretary,  Westminster  Electricity 

London.  Dec.  24.  Supply  Corj)oratiou. 


MERCURY  RECTIFIER. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  With  reference  to  Mr.  Savers'  letter  this  week  on  p.  731 , 
the  "  Electric  Railway  Journal""  Vol.  XLIV.,  p.  1343,  191.5, 
gives  a  report  upon  the  11,000  volt  high-power  rectifier.  Other 
reports  upon  such  mercury  arc  rectifiers  using  steel  containers 
for  the  arc  will  be  found  in  the  "  Electrical  Review,"  Vol. 
LXXXIV.,  p.  191.  1919;  the  Electrician,  Vol.  LXXXIL, 
p.  .589,  1919  :  the  ••  Electrical  World,"  Vol.  LXIL,  p.  548, 
191.3,  and  Vol.  LX..  p.  1157,  1912.  Also  in  the  -  Elektro- 
technische  Zeitschrift,'^  Vol.  LXXXIIL,  p.  11(54,  1919,  Vol. 
XXXIV.,  p.  253,  141.5.  1479,  1913,  Vol.  XXXVIII.,  p.  88, 
1917,  Vol.  XXXIX.,  pp.  .321  and  414,  1918.— I  am,  &c., 

London,  Dec.  20.  Alex.  B.  Eason. 


January  2,  1920. 
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1919. 

The  usual  journalistic  custom  of  devoting  the  Leading 
Ai-ticle  in  the  first  is.sue  of  a  New  Year  to  the  events  of 
the  preceding  ^-ear  nui.st,  on  this  occasion,  be  modified,  for 
what  we  really  have  to  consider  are  the  events  which  have 
taken  place  since  the  signing  of  the  Armistice  on  November 
11,  191S. 

Industrial  Coxditioxs. 

The  period  under  review  has  been  a  testing  time  for  the 
British  engineering  industry,  and  despite  the  many  apparent 
failures,  so  loudly  deplored  and  condemned,  both  upon  the 
platform  and  within  the  columns  of  the  Press,  it  has  with- 
stood the  test.  Our  optimists  and  our  pessimists  have 
both,  to  a  large  extent,  proved  wTong  in  their  prognosti- 
cations ;  the  former  in  their  prediction  of  an  easy  and 
speedv  transition  from  war  to  peace  conditions,  and  the 
latter  in  their  gloomy  forebodings  that  the  workers  would 
effectively  stifle  the  industry  of  the  country. 

If  we  have  no  cause  for  jubilation  at  least  we  have  no 
cause  for  depression,  and  we  can  feel  a  deep  sense  of  quiet 
satisfaction.  Despite  the  abnormal  conditions  which  are 
still  prevailing — such  as  high  prices,  the  acute  housing 
shortage,  the  vast  army  of  unemployed,  and  the  many 
labom-  troubles — each  of  which  has  an  adverse  effect  upon 
the  engineering  indtistrv.  the  fact  remains  that,  as  a  whole, 
we  are  in  a  much  stronger  position  than  we  were  just 
prior  to  August,  1914 ;  and  this,  we  think,  is  because  at 
last  the  industry  recognises  its  responsibilities. 

In  changing  from  peace  to  war  we  were  faced  with  as 
difl[icult  a  problem  as  in  changing  from  war  to  peace.  To 
pick  up  the  ends  where  we  dropped  them  in  1914  was  not 
an  easy  matter,  for  conditions  had  entirely  changed.  Fac- 
tories were  under  Government  control,  and  reorganisation 
and  reconstruction  were  necessary  before  thev  could  again 
embark  upon  their  commercial  duties.  The  heads  of  great 
concerns,  released  from  the  thraldom  of  four  vears  of  war- 
time concentration,  were  for  a  time  bewildered,  and  unable 
to  reconstruct  or  to  reorganise.  For  four  vears  thev  had 
done  just  what  they  were  told  to  do  ;  their  business  in- 
stincts, their  initiative,  and  their  commercial  sagacitv  had 
been  stifled,  and  when  they  were  at  last  thrown  upon  their 
own  resources  they  were  confronted  with  a  task  which 
seemed  quite  beyond  them.  But  looking  at  Germany, 
Austria.  I'rance  and  Belgium,  we  saw  that  thev  were  in  an 
even  worse  plight,  while  the  activities  of  America  and  Japan 
— the  cotmtries  which  had  gained  materiallv  as  a  result  of 
the  war — showed  that  we  should  have  to  work  for  our 
commercial  existence.  So  we  shook  off  our  stupor,  and 
the  position  in  which  we  .stand  to-day  shows  that  our  efforts 
have  not  been  in  vain.  Despite  the  pessimists,  and  all  thev 
say  to  the  contrary,  we  have  actually  gained  ground.  We 
have  discovered;  among  other  things,  the  real  meaning  of 
reconstruction,  and  we  have  found  out  that  we  can  re- 
organise. We  know  that  more  production  is  necessary, 
and  that  wages  are  high  ;    and  we  know  also  that  good 


management,  applied  to  every  phase  of  the  lactory  system, 
will  give  the  desired  results. 

During  the  year  Labour  has  been  in  a  most  unsettled 
condition,  but  this  is  a  natural  sequence  of  abnormal  con- 
ditions, and  while  this  unrest  is  to  be  deplored,  on  the  other 
hand  it  mav  be  instrumental,  not  in  stifling  industry  but 
in  expanding  it.  Reconstruction,  to  be  effective,  must 
eliminate  the  old  order  of  things,  and-  substitute  something 
quite  in  keeping  with  the  times.  The  worker  expects  to 
benefit  like  anv  other  member  of  society.  For  him  the  old 
order  of  things  is  intolerable.  He  cannot  be  blamed  for 
preferring  to  live  rather  than  to  exist,  and  we  know  now  that 
a  properly  organised  industry  will  enable  him  to  live — and 
his  employer  also.  The  only  thing  that  he  must  do  is  to 
give  value  for  money,  and  there  is  every  hope  that  he  will 
do  that. 

It  is  certain  that  we  can  increase  production  ;  we  can 
improve  quality  ;  we  can  afford  to  pay  good  wages  ;  and 
we  can  secure  adequate  profits.  We  can  do  all  these  things, 
and  soone'f  br'later  we  shall  do  them,  and  it  is  only  diversity 
of  opinion  which  is  retarding  that  happy  consummation. 
We  are  all  thinkers,  and  being  thinkers  we  know  we  must 
be  workers.  Our  modes  of  procedure,  however,  have  not 
vet  been  co-ordinated,  and  each  endeavours  to  approach 
the  ideal  by  a  different  process.  For  whilst  it  must  be 
admitted  that  the  war  has  brought  otit  much  that  is  base  in 
our  natures,  it  cannot  be  said  that  we  are  altogether  to 
blame.  We  have  for  some  time  been  accustomed  to  think 
in  millions,  and  to  talk  in  millions,  and  we  cannot  be  ex- 
pected to  revert  to  the  principle  of  pounds  shillings  and 
pence  without  a  struggle.  The  thousands  of  the  rich,  what 
are  thev,  compared  with  the  pre-war  standard  ?  The 
dividends — 20.  30,  40  per  cent.  What  does  it  represent 
nowadavs  ?  The  workers'  £4,  £5  ?  It  mav  sound  a  great 
deal  after  the  30s.  and  £2  of  1914.  but  what  is  it  worth 
to-day  ? 

Prices  will  have  to  come  do\\Ti,  although  the  process  may 
be  slow.  This  also  is  a  fundamental  part  of  the  scheme  of 
reconstruction.  We  are  going  the  right  way  to  work,  and 
our  reorganisation  is  in  accordance  with  our  own  peculiar 
requirements.  We  know  what  America  is  doing,  and 
realise  the  important  part  organisation  plays  in  that  country. 
America  has  taught  us  a  lesson  in  this  respect,  but  knowing 
that  she  organises  to  meet  the  prevailing  conditions,  we 
profit  whilst  we  do  not  copy.  The  principle  of  organisation 
is  the  same  all  the  world  over,  but  its  adoption  must  be 
governed  bv  conditions — temperamental,  climatic,  geo- 
graphical. Recent  events  have  taught  us  that  we  must 
produce  to  sell ;  that  the  engineering  factory  is  a  com- 
mercial proposition,  as  well  as  a  constructional  emporium. 
This  is  a  lesson  well  learnt  which  we  must  seek  to  profit  by 
in  future.  ' 

The  Electrical  Ixdu,stry. 
The  change  over  from  war  to  peace  time  conditions  has 
been  accomplished  successfully,  and  during  the  past  year 
the  electrical  industry  has  been  gradually  finding  its  feet. 
Progress  has,  however,  been '  hindered  by  a  succession  of 
unfortunate  strikes  and  by  general  labour  disorganisation. 
In  the  early  part  of  the  vear  there  were  sectional  railway 
strikes  in  London  and  in  otHer  parts  of  the  country,  while 
in  September  the  disastrous  general  railway  strike  empha- 
sised the  important  part  which  communications  now  play 
in  the  life  of  the  country.  But  it  may  be  said  that  the  only 
bright  spot  in  this  particular  upset  was  the  way  in  which 
motor  vehicles,  both  petrol  and  electric,  were  able  to  deal, 
at  least  temporarily,  with  the  situation.  During  the  past 
three  months  the  ironmoulders  have  been  on  strike,  and  it  is 
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iiuneccssarv  to  emphasise  here  the  retarding  effict  that 
this  has  had,  and  i;?  having,  on  the  production  of  all  kinds  of 
electrical  apparatus!  We  hope  it  will  not  be  long  before 
a  satisfactory  agieenient  is  reached  and  that  the  work 
of  producing  castings,  which  are  so  essential  in  all 
forms  of  engineeiing.  will  go  forward  once  more  with  in- 
creased vigour. 

("OAL  Supply. 

The  coal  question  has  been  a  vital  one  during  the  year. 
Foitunatelv.  the  coal  strike,  which  was  several  times 
threatened,  did  not  actually  come  about,  but  the  constant 
interference  with  the  price  and  supply  of  coal  by  the  Gov- 
ernment, and  the  general  unrest  on  the  pait  of  the  miners, 
caused  by  the  vacillating  attitude  of  the  authorities  to- 
wards nationalisation,  have  had  the  effect  of  introducing  a 
feeling  of  unceitainty  into  all  bianches  of  industry.  The 
electrical  industry  depends,  peihaps  more  directly  than 
many  others,  on  an  adei|uate  supply  of  cheap  fuel,  and  it 
has  suffered  accordingly  ;  while  the  introduction  of  various 
lules  and  regulations  dealing  with  the  use  of  this  coninioditv, 
and  culminating  in  the  leduction  in  price  of  10?.  per  ton  on 
all  coal  supplied  for  domestic  purposes  has  had  a  mo.st 
unsettling  effect.  If  industry  is  to  be  controlled  at  all  it 
is  ctf  the  highest  importance  that  some  definite  policy  should 
be  laid  down  and  maintained.  There  is  a  great  deal  to  bo 
said  for  strong  autocracy,  but  a  weak  autocracy  can  onl\- 
lead  to  revolution.  For  the  moment  the  idea  of  limiting 
profits  in  the  coal  industry'  seems  to  have  been  dropped, 
and  we  hope  that  this  is  an  omen  that  control,  or  rather 
interference,  by  Government  departments  in  this  vital  form 
of  industry  is  shortly  to  be  done  away  with.  It  can  only 
lead  to  disaster. 

Electricity  Supply. 

Electricity  supply  has  developed  during  the  year  on 
satisfactory  lines.  There  has  been  an  increasing  deraaiid 
for  energy  for  power  purposes,  which,  unfortunately,  has 
not  always  been  able  to  be  met  in  full,  owing  to  the  delay 
in  delivering  the  necessary  generating  plant  needed  for 
extensions.  Electric  lighting  has  also  made  satisfactory 
progress,  and  in  connection  with  manv  of  the  new  housing 
schemes,  in  various  parts  of  the  country,  it  has  been  definite)  v 
decided  that  electric  lighting  shall  be  used,  and  in  some 
cases  electricity  for  other  domestic  purposes  will  also  be 
employed.  It  is,  however,  necessary,  if  electric  lighting  is 
to  have  its  full  developments,  that  the  cost  of  wiring  should 
be  reduced  to  a  minimum.  This  is  more  impoitant  even 
than  reducing  the  price  of  energy  supplied.  Perhaps  the 
most  definite  progress  in  this  section  of  electrical  activities 
has  been  in  heating  and  cooking  where  saturation  point  has 
not  been  so  neaily  reached  as  in  the  other  branches.  In 
another  column  of  this  issue  we  give  a  more  detailed  account 
of  w^hat  has  been  done  in  this  way  during  the  vear.  The 
year  has  seen  no  great  novelty  introduced  either  in  lighting 
or  in  power  plant,  but  at  the  same  time  quite  definite  pro- 
gress has  been  made,  and  we  hope  that  during  the  coming 
months  this  will  be  continued,  especiallv  in  the  provision 
of  the  most  necessary  shades  and  reflectors  for  use  with 
gas-filled  lamps.  This  is  a  necessity  if  the  public  eyesight 
is  not  to  suffer,  and  if  as  a  result  there  is  not  to  be  a  definite 
reaction  against  the  use  of  this  cla.ss  of  apparatus.  With 
the  introduction  and  gi-eater  use  of  high  candle-power  gas- 
filled  lamps  it  is  interesting  to  note  the  gradual  disappear- 
ance of  the  arc  lamp.  This  is,  perhaps,  regrettable  for 
SMitimental  reasons,  as  electric  light  was  first  produced  in 
t".iis  form.  In  a  general  way  the  whole  supply  situation  has 
h?en  overshadowed  by  the  Electricity  (Supplv)  Act, 
which  received  Royal  Assent  a  few  days  ago. 


I'rop.voasda. 

We  have  always  felt  that  in  order  that  the  benetits  of  the 
use  of  electricity  might  be  bi ought  to  the  notice  of  as  large 
a  number  of  inhabitants  in  this  coinitry  as  possible,  it  was 
necessary  that  some  dflinite  .scheme  of  propaganda  should 
l)e  ailopted  and  iiseil  tor  all  it  is  worth.  The  fmniution  of 
an  A.s.sociation  for  this  purpose,  known  as  the  ICIcctrical 
Development  Association,  is,  therefore,  an  interesting 
landmark  in  electrical  ])rogress.  This  Association  is  man- 
aged by  a  committee,  and  has,  during  the  past  vear  been 
able  to  make  substantial  headway.  Not  a  little  of  the 
success  is  |due  to  the  Director,  Mr.  J.  W.  Bkauchamp.  who,, 
as  pointed  out  in  a  recent  issue,  has  taken  up  the  suliject 
very  seriously  with  most  satisfactory  results. 
Electric  Tr.action, 

The  question  of  the  adoption  of  electric  traction  has 
recently  been  receiving  a  large  amount  of  consideration  by 
many  of  the  railway  companies  of  this  country.  This 
change  in  their  ordinary  methods  of  working  has  become, 
to  s(une  extent,  compulsory.  The  volume  of  jiassenger 
traffic,  especiallv  in  the  neighbourhood  of  large  cities,  is 
growing  to  such  an  extent  that  the  present  methods  of 
dealing  with  it  are  becoming  rapidly  inadequate,  and  the 
railway  authorities  are,  therefore,  faced  with  laige  and 
costly  schemes  of  reconstruction,  or  as  an  alternative  the 
adoption  of  electric  traction:  More  will  be  heard  of  these 
schemes  during  the  coming  months,  and  we  hope  that  as  a 
result  some  alleviation  of  the  sufferings  of  suburban  passen- 
gers will  shortly  be  the  result.  Those  railways  which  have 
adopted  electric  traction  have  had  no  reason  to  regret  their 
enterprise,  so  far  as  the  engineering  side  of  the  question  is 
concerned  ;  but  the  increased  and  more  convenient  service, 
which  was  the  immediate  result  of  the  conversion,  has  led 
ill  some  cases  to  such  a  large  increase  in  traffic  that  the 
department  concerned  with  handling  that  branch  of  railway 
organisation  has  been  nearty  overwhelmed.  The  most 
interesting  feature  during  the  year  in  this  branch  of  elec- 
trical activity  is  the  decision  of  the  North- Eastern  Railway 
Company  to  introduce  electric  traction  on  their  main  line 
between  York  and  Newcastle.  Far-reaching  schemes  in  other 
countries,  notably  India  ard  South  Africa,  are  also  under 
consideration.  As  regards  tramways,  during  the  past  j^ear, 
there  has  been  little  progress  and  the  question  has  arisen 
in  an  urgent  form  as  to  how  far  tramways  should  be  ex- 
tended or  whether  their  place  should  be  taken  by  the  motor 
omnibus.  This  (juestion  has,  however,  not  been  decided, 
and  we  hardly  think  that  it  can  be  decided  in  so  general  a 
form.  More  will  doubtless  be  heard  of  it  during  the  comijig 
year,  and  we  shall  await  the  outcome  of  discussions  with, 
considerable  interest.  At  the  moment  we  see  no  reason 
to  consider  the  tramway  as  a  "  back  number."  though  we 
think  the  problems  of  its  development  will  require  the  mo.st 
careful  consideration. 

The  Electricity-  Supply  .Vct. 

Th?  Bill  was  introduced  for  first  reading  on  May  i*^,  1919, 
and  in  due  course  Sir  John  Sxell's  name  was  announced 
as  (  hicf  Commissioner  designate.  The  Bill  passed  into 
the  hands  of  Grand  Committee  on  July  9.  1919.  and  after 
19  meetings  was  dulv  handed  back  to  the  Commons  on 
Report  Stage.  Jn  due  course  it  went  to  the  House  of  Lords, 
and  there  entered  on  what  was  a  particularly  dramatic 
phase  of  its  career.  The  Government  did  not  anticipate 
that  the  House  of  Lords  w-ould  put  up  any  fight,  and  the 
Lord  Chancellor,  who  was  in  charge  of  the  Bill,  was 
obviously  taken  by  surprise.  The  debate  was  adjourned 
and  when  it  came  on  again  in  a  few  da\'T3  the  criticisms  were 
renewed,  and  th^re  were  hints  of  relegating  the  matter  to  a. 
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Select  Committee.  But  between  the  time  of  the  House 
rising  on  December  ;5rd  and  when  the  Bill  was  again  taken 
(December  Sth)  the  Government  had  evidently  been  occu- 
pied in  taking  stock  of  the  opposing  forces.  For  when  the 
Order  Papers  for  the  House  of  Lords  came  out  on  the 
Monday  there  was  evidence  of  a  dramatic  change  of  policy  ; 
in  fact,  an  entire  revolution  of  the  administrative  machinery 
provided  by  the  Bill.  The  District  Boards  were  entirely 
•done  away  with,  and  with  them,  of  course,  went  the  com- 
pulsory expropriation  of  the  generating  stations  of  the 
•country.  That  this  was  a  very  late  and  reluctant  con- 
■cession  from  the  Government  might  be  deduced  from  the 
fact  that,  out  of  the  19  days  spent  by  the  Grand  Conuuittee 
on  the  Bill,  over  half  of  least  were  spent  on  clauses  relating 
to  the  District  Boards  or  compulsory  purchase,  all  of  which, 
and  perhaps  even  further  time,  could  have  been  saved  had 
the  Government  not  insisted  that  District  Boards  were 
absolutely  necessary  to  the  scheme.  Th?  Bill  received 
th;  Royal  assent  on  December  23rd,  and  in  the  King's 
speech  he  said  that  it  was  greatly  hoped  that  upon  the 
reassembly  of  Parliament  consideration  of  the  remaining 
portion  of  the  Electricity  Bill  would  be  resumed.  The 
general  undertaking  to  bring  in  another  Bill  to  deal  with 
this  question  of  District  Boards,  although  it  need  not  be 
taken  too  seriously,  certainly  behoves  the  electrical  under- 
takings to  retain  their  forces  in  the  field. 

On  the  engineering  side,  the  events  of  the  year  have  been 
the  putting  to  work  of  a  new  station  at  Rotherham.  the 
starting  up  of  a  25,000  kw.  turbo-generator  at  Manchestei-, 
and  the  aiTangements  made  for  the  linking  up  of  various 
undertakings  in  South-east  Lancashire. 
Obituary. 

As  years  go  on  we  have  to  mourn  from  time  to  time  the 
•departm'e  of  the  pioneers  of  electrical  science  in  industry. 
During  1919  these  losses  have  been  particularly  heavy. 
They  include  Lord  Rayleigh,  Sir  William  Crookes,  Prof. 
G.  Carey  Foster,  H.  Armagnat,  E.  Cunliffe-Owen, 
Devaux-Ciiarbonnel,  Prof.  A.  G.  V.  Harcourt,  A.  C. 
Reyrolle,  S.  Sellox.  C.  H.  Stearn,  A.  J.  Walter,  Prof. 
W.  Watsox  and  Dr.  Hexry  Wilde. 


Non-Ferrous  Miniiisi  Gonimittee. 


This  committee,  whicli  was  ajipointed  by  the  Board  of  Trade  to  inquire 
into  non-ferrous  mining,  has  adjourned  until  Jan.  5  after  having  exam- 
ined a  number  of  witnesses  on  lead  and  zinc  mining. 

Mines  in  the  Halkyn  district  of  Flintshire  were  represented  by  Mr.  Noel 
Humphreys,  Mr.  Walter  t'onway  and  Mr.  J.  L.  Francis,  who  stated  that 
the  mines  in  the  district  were  now  worked  down  to,  or  below,  the  level  of 
the  existing  drainage  tunnel.  They  were  of  opinion  that  the  completion 
of  the  new  sea-level  tunnel  wa.s  essential,  and  that  State  aid  could  use- 
fully be  given  to  that  end.  They  favoured  pumping  at  the  North  Hendre, 
Llj-nypand}'  and  South  Halkyn  mines.  Mr.  Philip  Jones,  manager  of  the 
Holywell  HalkjTi  Mining  &  Tunnel  Company,  thought  that  the  Govern- 
ment could  most  effectually  help  the  district  by  proceeding  with  the 
Mid-Flintshire  Light  Railway  scheme,  by  providing  cheap  electric  power 
from  a  central  station  at  Queensferry,  and  by  guaranteeing  minimum 
prices  for  galena  and  blende.  Mr.  T.  Miller,  manager  of  the  Welsh  Van 
mine,  advocated  a  Department  of  Mines,  the  revision  of  mining  and 
mineral  laws,  and  the  establishment  by  the  Government  of  a  customs 
works  to  smelt  home-produced  ores.  Mr.  R.  R.  Nancarrow,  manager  of 
the  Lisbume  Development  SjTidicate.  suggested  that  .State  aid  (for  five 
years)  should  take  the  form  of  a  bonus  of  7s.  6d.  a  foot  on  all  approved 
development  work  and  of  a  minimum  price  for  the  products  got  in  rela- 
tion to  the  increase  in  mining  costs  since  1914  ;  while  Mr.  Horace  Boot. 
who  represented  the  mines  of  the  Conway  Valley,  was  of  opinion  that 
help  should  be  given  to  the  industry  by  the  guarantee  of  a  inarket  for 
blende  at  a  reasonable  price,  by  an  amendment  of  the  system  of  royalties, 
and  by  the  establishment  of  a  Department  of  Mines  to  investigate  and 
remedy  the  troubles  of  the  mine  owners. 

At  the  last  sitting  Prof.  0.  T.  .James,  of  the  University  of  Manchester, 
gave  the  results  of  investigations  recently  undertaken  for  the  geological 
survey  in  the  mining  district  of  Cardiganshire  and  West  Montgomery- 
shire. He  expressed  the  view  that  new  ore  bodies  could  only  be  opened 
.up  in  the  district  by  extensive  prosjjecting  and  development. 


A  Scottish    Hydro-Electric  Scheme. 

An  elaborate  report  on  the  proposed  Tummel  water-power  scheme  has 
been  prepared  for  Dundee  Corporation  by  Messrs.  Meik  &  Buchanan  and 
Sir  Alex.  Binnie,  Son  &  Deacon.  The  scheme  includes  the  development 
of  Lochs  Ericht,  Laidon,  Rannoch  and  Tummel.  The  average  flow  of 
the  River  Ericht,  including  the  AUt  Ghlas  stream,  which  would  be 
diverted  into  the  loch,  would  be  15,.500  cubic  ft.  per  minute.  -A.  reservoir 
capable  of  storing  100  days  of  that  flow  and  other  works  would  have  to  be 
constructed.  Assuming  that  sufficient  plant  is  provided  in  the  power 
house  on  Loch  Rannoch  shore,  the  power  developed  from  Loch  Ericht 
would  me*t  a  maximum  load  of  16,200  kw.  throughout  an  average  year 
at  the  Dundee  transformer  station,  the  average  continuous  load  being 
5,670  kw. 

In  regard  to  Loch  Rannoch,  the  second  instalment  of  the  scheme,  it 
is  calculated,  after  the  construction  of  a  dam  and  other  works,  that  from 
the  power  house,  which  would  be  below  Tummel  Bridge,  plant  would 
be  erected  to  meet  a  maximum  load  of  23,000  kw.  at  Dundee,  the  average 
continuous  load  being  8.050  kw-. 

As  to  the  Loch  Tummel  scheme,  any  work  which  impounds  the  water 
of  this  loch  would  flood  a  large  area  of  land,  but  there  are  several  sites 
where  dams  covild  be  constructed  near  the  outlet.  The  pressure  tunnel 
proposed  would  be  3  miles,  terminating  in  a  surge  shaft,  from  which  steel 
pipes  would  convey  the  water  to  a  power  house  on  the  Garry.  Calcu- 
lating an  average  run-off  of  about  5,000  cubic  ft.  per  minute,  and  adding 
the  65,000  cubic  ft.  per  minute  from  No.  2  power  house,  the  average 
run-off  would  be  70,500  cubic  ft.  per  minute.  The  Tummel  Falls  would, 
however,  be  spoilt  for  t  lurist  . 

Regarding  the  transmission  line,  it  is  calculated  that  the  distance  from 
the  power  house  on  Loch  Rannoch  to  Dundee  will  be  about  65  miles. 
Three-phase  current  would  be  transmitted  at  an  initial  voltage  of  about 
75,000,     The  total  power  available  at  Dundee  would  be  as  follows  : — 

Average  Maximum         No.  of  units 
kw.  kw.  annually. 

Loch  Ericht  5,670  ...     16.2C0  ...     48,460,000 

Loch  Rannoch  8,050  ...     23,0C0  ...     70,500,000 

Loch  Tummel    8,050  ...     23,000  ...     70,500.000 

Total....' 21,770      ...     62,200      ...189,460,000 

On  the  basis  of  double  pre-war  prices,  it  is  calculated  that  the  Loch 
Ericht  portion  of  the  scheme  would  cost  £700,000,  exclusive  of  land  and 
transmission  wires  ;  and  as  the  maximum  load  which  could  be  met  would 
amount  to  16,200  kw.  throughout  an  average  year,  this  portion  of  the 
scheme  would  comply  most  economically  with  the  requirements  for  the 
first  instalment.  In  a  year  of  extreme  drought,  the  maximum  load 
which  could  be  always  maintained  would  amount  to  13,500  kw.,  repre- 
senting a  sale  of  41  million  units  annually.  In  an  average  year  the  load 
would  represent  a  sale  of  50  million  units. 

FiXAN'CUL. 

It  is  assumed  that  the  Corporation  intend  to  put  before  Parliament  a 
complete  scheme,  to  be  developed  in  stages,  and  the  first  instalment  woidd 
be  debited  «-ith  the  expense  necessary  to  purchase  land,  &c.  The  gross 
cost  of  the  first  instalment,  allowing  15  per  cent,  for  contingencies,  and 
including  transmission  line  to  Dundee,  works  out  at  £1,134,000.  Assuming 
that  the  Corporation  would  get  powers  to  pay  interest  out  of  capital 
during  construction  (three  years),  the  total  capital  cost  would  be 
£1,217,000.  Capital  charges  and  working  expenses  are  put  at  £95,400, 
and  the  cost  per  unit  delivered  at  Dundee  (48,460,000  units)  at  0-472d. 
The  second, instalment  (Loch  Rannoch)  is  estimated  to  cost  £1,903,000, 
with  annual  capital  and  working  charges  at  £135,900.  The  cost  per  unit 
on  a  basis  of  7O..5OO,OO0  units  is  o463d.  The  two  schemes  combined 
would  cost  £:5,12O,O00.  with  £231,300  for  capital  charges  and  working 
expen.ses,  giving  a  total  of  118,960,000  units  at  a  selling  price  of  0-467d. 
per  unit. 

The  third  instalment  (Loch  Tummel)  is  estimated  to  cost  £1,520,000, 
with  £117,600  as  capital  charges  and  working  expenses,  giving  a  total 
of  70,.500,000  units  at  0-4d.  pe"r  unit.  The  complete  scheme  would  cost 
£4.640,000,  the  total  annual  charges  being  £348.900,  and  giving 
lSf».460.000  units  at  0-442d. 

The  princijial  landowners  have  apparently  a  strong  feeling  that  power 
should  be  available  for  use  in  the  Tay  Valley,  and  strong  opposition  is  to 
be  anticipated  to  any  .scheme  which  involves  taking  away  the  whole  of 
the  power  without  giving  a  right  of  participation  to  those  who  inhabit 
the  vallev. 


Commenting  on  the  joint  report  Mr.  Ri  hards:in.  the  city  electrical 
engineer  of  Dundee,  states  that  com])arisons  between  steam  plant  and 
water-power  might  lead  to  the  conclusion  that  there  is  not  sufficient 
probable  saving  to  decide  in  favour  of  vising  the  water-power,  but  there 
were  many  other  factors  to  be  considered,  among  them  being  the  in- 
creasing costs  of  coal,  plant,  transport  and  higher  salaries  and  wages. 
If  the  first  instalment  were  completed,  the  possibility  of  extension  up 
to  the  likely  requirements  of  Dundee  would  be  assured  for  many  years 
to  come,  whereas  it  appears  doubtful  whether  the  Harbour  trustees  are 
going  to  grant  facilities  for  the  projected  extensions  of  the  present 
Carolina  Port  station.  Mr.  Richardson  thinks  the  Corporation  should 
come  to  an  early  decision  as  to  what  form  the  extensions  should  take, 
because  deliveries  of  plant,  building,  &c.,  are  so  delayed  at  the  present 
time  that  orders  should  be  placed  early  if  the  demand  for  electric  current 
is  to  be  met. 
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>Vhilley  Councils. 

On  the  '2'2i\d  ult.  a  confcrv>nce  of  ropivsontatives  of  the  electricity 
undertakings  in  the  greater  l^ndon  area  was  held  for  the  purpose  of 
furmin);  a  District  Council.  The  meeting  was  called  by  the  National 
Joint  Industrial  Council  of  the  Electrical  Industry,  and  rcpri-sentatives 
were  present  from  the  company  and  municijial  electricity  undertakinps 
as  well  as  repR-sentatives  of  the  different  unions  concerned.  The  chair- 
man (Mr.  I'.  P.  Siwrks)  explained  that  the  District  Council  would  take 
the  place  of  a  joint  committee  that  had  been  in  existence  for  18  nianths 
in  the  electrical  industry  in  London,  and  which  had  done  i;oo<l  work. 
It  would  secure  joint  action  between  employers  and  workpeople  for  safc- 
guanling  the  industry,  and  for  the  general  improvement  of  conditions 
with  a  view  to  the  best  interests  of  all  employers  and  workers.  There 
would  be  an  equal  number  of  representatives  of  l>abour  and  of  the 
employers.  They  would  have  had  a  very  difficult  time  in  the  industry 
if  it  had  not  been  for  the  action  of  four  unions  on  the  one  side,  and  a 
number  of  employers  on  the  other,  in  forming  a  joint  committee. 

After  some  discussion  on  the  constitution  and  numbers  of  the  proposed 
district  councils  and  the  unions  to  be  represented,  a  resolution  was 
unanimously  carried  that  a  district  council  should  be  set  up  for  the 
Greater  London  areas.  It  was  agreed  that  separate  meetings  should  be 
held  in  order  to  ebct  the  representatives  of  the  employers  and  workers 
respectively,  and  that  a  jo  nt  meeting  should  be  called  again  as  soon  as 
possible. 


The  Osram  Lamp. 


One  of  the  most  certain  tilings  about  nu«lern  tradi'  is  that  it  does  not 
matter  how  good  an  article  is  if  the  public  is  not  kept  constantly  aware 
of  its  goodness.  If  this  is  done,  and  the  article  is  worthy  of  mer't,  its 
success  is  then  assured.  This  dictum  may  be  well  applied  to  Osram 
lam|>s.  and  the  latest  attractive  pamphlet  dealing  with  them  which  has 
been  designed  bv  Mr.  H.  Clifford  Palmer,  the  manager  of  the  Publication 


Department  of  the  General  Electric  Company,  should  lead  to  a  still 
•greater  demand  for  this  useful  electrical  apparatus.  The  pamphlet,  the 
outer  cover  of  which  we  illustrate,  gives  full  details  including  prices  of 
various  types  of  Osram  lamps  now  on  the  market,  both  the  vacuum 
and  gas-filled  types  being  dealt  with.  This  artistic  production,  which 
has  also  been  arranged  as  a  show  card,  is  well  worthy  the  notice  of 
electrical  contractors  and  other  large  sellers  of  lamps- 


Tin  mining  is  one  of  the  most  important  industries  of  Bolivia  and  tlie 
value  of  the  exports  of  tin  ore  in  191 S  was  £10, 370, .500,  compared  with 
£6,820, 28(j  in  1917.  Progress  was  retarded  by  lack  of  shi|>ping  and  of 
mining  machinery,  &e.  The  principal  markets  for  Bolivian  tin  were 
Great  Britain,  which  took  56  per  cent.,  and  the  United  States  37  per 
cent,  of  the  output.  Since  June  considerable  American  interes:t  has  been 
displayed  in  the  Bolivian  tin  mines  and  the  capacity  of  the  new  American 
smelters  is  said  to  require  even  more  of  the  Bolivian  output  if  it  can  be 
secured.  The  Canadian  Government  also  have  had  a  rejjrcsentative  at 
La  Paz  inquiring  into  the  prosjjects  of  contracting  for  the  output  of  one 
or  more  mines  to  go  to  the  Dominion  of  Canada  for  smelting  by  a  new 
electric  process. 


The  Gallic  Transiiort  Scheme. 

The  Departmental  Committee  appointed  to  investigate  Mr.  A.  W. 
Gattie's  |irii|>csals  for  improving  the  method  of  handling  goods  and 
traffic,  and  to  consider  the  practicability  of  introducing  any  of  tho 
suggesttil  improvements  into  the  existing  transport  system,  have  issued 
their  report  and  deelaiwl  against  a  central  clearing  house  for  I.«ndon. 
Among  the  objections  urged  are  ; — 

(a)  The  huge  capital  ex])enditurp  required  ;  (fc)  the  displaceni  nt  of  a 
large  population  ;  (c)  the  impracticability  of  the  large  volume  of  traflic 
involved  being  conveyed  over  the  railway  lines  connect  ins;  thi-  trunk 
systems  and  the  clearing  house  :  (rf)  the  concentration  of  the  wiiole  of 
the  gm)ds  traffic  at  one  spot,  which  would  mean  that  all  str.it  traffic 
would  converge  on  that  area  ;  (f)  the  necessity  of  maintaining  most 
of  the  existing  depots,  as  coal  and  mineral  traffic  could  not  pass  to  the 
clearing  house;  (/)  the  complete  ujiheaval  of  all  tli"  practices  and 
customs  of  the  carrying  on  of  public  trade  which  would  result  from  the 
establishment  of  the  ]iroposed  clearing  house  apart  from  its  effects  on 
railway  working  throughout  the  country  ;  (g)  the  fact  that  the  jiroposed 
method  of  dealing  with  goods  for  sorting  would  increase  the  amount  of 
handling. 

The  Committee  point  out  that  Mr.  Gattie  was  very  emphatic  ia 
stating  that  he  was  desirous  of  his  scheme  Ix-ing  adopted  in  its  entirety^ 
and  he  did  not  want  the  Committee  to  recommend  the  use  of  one  portion 
of  the  system  to  the  exclusion  of  another.  The  Committee  consider  this 
opinion  to  be  founded  on  a  corrt'ct  appreciation  of  the  necessity  for 
co-ordination  of  all  the  traffic  if  the  clearing-house  system  in  large 
centres  should  be  found  suitable  for  adoption.  If  the  C*attie  scheme 
were  adpoted  it  must  Ijc  applied  to  every  town  in  the  country,  and 
machinery  for  handling  the  containers  would  have  to  be  provided  at 
every  goods  station  ri'inaining  in  o})eration.  No  detailed  estimate  had 
Ijeen  made  of  the  cost  of  this,  but  .Mr.  Gattie  suggested  that  at  pre-war 
figures  it  might  cost  £300,000,000.  At  ])rescnt-day  costs  the  outlay 
would  be  much  greater  and  the  Committee  cannot  recommend  such  an 
expenditure.  The  estimate  of  the  promoter"  that  over  80  percent,  of  the 
total  locomotive  haulage  power  in  the  country  was  wasted  in  shunting 
was  not  justified  by  the  facts,  and  the  Committee  think  that  the  extra 
tare  weight  of  the  containers  would  add  to  the  haulage  costs.  The 
Committee  are  unanimous  in  their  opinion  that  a  concentration  over  so 
large  an  area  as  that  ])roposcd  for  the  metropolis  would  be  physically 
impossible  and  economically  wasteful.  The  c.-iitral'sation  of  the  whole 
traffic  now  carried  on  by  the  74  goods  stations  in  one  concentrated 
clearing  house  at  ClerUenwell  or  elsewhere  in  the  centre  of  London  would 
produce  so  much  congestion  at  the  centre  and  everywhere  near  the 
centre  as  would  make  such  concentration  impossible  in  ])ractiee.  The 
estimate  of  £26,000.000  for  the  whole  of  the  clearing  house  and  its 
machinery  and  rail  and  rniul  f<innecti(in  ajipeand  to  be  far  too  low. 


London  Traffic  Finance. 


At  a  sitting  of  the  Advisory  Comjuttee  on  London  Traffic  last 
week.  Sir  Harry  Howard,  Controller  of  the  London  County  Council, 
stated  that  the  tota  1  capital  expenditur.'  of  the  t ramways  inidertaking  up  ■ 
to  March  31  last  was  £13,693,752.  The  dc  lit  incurred,  including  stock 
issue  expenses,  was  £14.022,835,  of  which  £j..'>.")2,S01  had  been  ]>ro\  ided 
for,  leaving  a  net  debt  of  £8,470,034.  The  capital  commitments 
amounted  to  £1,950,000,  and  should  additional  powers  be  granted  that 
figure  would  be  increased  by  £4,000,000.  The  deficiency  on  the  working 
of  the  tramways  was  at  present  £137,000  per  annum,  and  it  was  antici- 
pated that  next  year  it  would  be  £580.000.  That  result  had  been 
brought  about  by  great  increases  in  working  expenses,  particularly  in 
wages.  Suggested  reli?f  could  only  be  obtained  by  means  of  legislation 
in  regard  to  the  rating  of  tracks,  road  maintenance,  &c.  He  did  not 
ccmsider  that  the  debt  charges  constituted  an  imusual  burden,  and  it 
would  be  i)ossible  instead  of  rejjayment  by  equal  instalments  to  set  up 
an  annuity  on  the  cumulative  sinking  fund  principle.  That  would  save 
over  £100,000  a  year.  The  capital  commitments  at  present  were  in  the 
neighbourhood  of  £2,CO0,O0O,  and  he  believed  that  the  revenue  could  not 
meet  that  figure. 

Mr.  Kennedy  Jones  :  You  do  not  .see  any  waj'  op.^n  except  by  au 
increase  of  revenue  ? — Not  necessarily.  If  there  were  less  competition 
with  motor-'buses  we  could  probably  meet  the  exp3nses  on  the  present 
fares. 

Sir  Albert  St.ani.kv,  on  behalf  of  the  Traffic  Combine,  said  that, 
excluding  the  amount  of  the  subsidy  of  £.5tiO,000  which  the  District 
Railway,  a  controlled  line,  received  from  the  Government,  and  apjiroxi- 
mately  a  reasonable  sum  as  allowed  for  renewals,  the  operating  results 
from  all  the  ten  companies  for  the  current  year  would  show  a  loss  of 
£()00,000.  That  was  without  making  provision  for  fixed  charties  and 
interest  upon  any  of  the  guaranteed  stocks  which  might  be  outstanding 
or  for  interest  on  preference  and  ordinarv  shares.  It  was  estimated 
that  the  los."  in  the  year  1920  would  be  £2,600,000.  The  total  expendi- 
ture for  1920  over  that  of  1919  would  be  £2,650,000,  and  that  sum  would 
have  to  b?  raised  in  increased  earnings.  There  was  not  the  remotest 
chance  of  meeting  the  loss  exce])t  by  an  increase  of  fares.  Tlie  services 
carried  1,300,000,000  passengers  in  the  year,  and  an  addition  , ,1a  half- 
penny on  each  passenger  for  each  journey  would  reali--  >;i'.."iiio.ooO 
yearly.  With  regard  to  the  future  of  omnibuses,  the  new  t y|«- .  .f  vehicle 
would,  of  course,  have  an  increased  earning  capacity  and  petrol  would- 
be  cheaper,  but  the  'buses  were  more  expensive. 


January  2,  1920. 
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Le^al    Intelligence. 

Workmen's  Compensation. 

In  the  City  of  Londou  ('mat  last  week  the  widow  of  a  cable  jointer, 
named  Farrant,  was  awarded  £300  as  compensation  for  tlie  death  of 
lier  husband,  who  was  killed  in  a  h.t.  switch  room  of  the  County  of 
London  Electric  Supply  Company.  The  company  urged  that  Farrant 
ought  not  to  have  gone  into  the  switch  room  until  he  had  ascertained 
that  the  power  had  been  turned  off,  and  therefore  that  there  was  no 
liability  on  it  to  pay  compensation.  The  Deputy  Judge  (Sir  John 
Paget,  K.C.)  found  for  plaintiff,  holding  that  defendant  company  had 
failed  in  its  duty  in  regard  to  fencing  or  enclosing  the  switchboards. 


Electrodes  Patent. 

In  the  Commercial  Court  on  the  18th  ult.,  Mr.  Justice  Roch»  gave 
judgment  in  the  act  ion  bmughtbvMr.  T.  Scott  Anderson,  against  Cl-ivton 
&  Shuttleworth,  Liniited.for  the  recovery  of  £750,  the  price  (100.000  ft. 
of  electrodes),  or  in  the  alternative  damages  for  alleged  breach  of  contract 
to  take  and  pay  for  the  goods.  The  claim  was  admitted,  and  defendants 
counter-claimed  to  recover  the  same  sum  as  damages  for  alleged  breach 
of  warranty.  The  case  for  the  defence  was  that  plaintiff  warranted 
that  the.  electrodes  were  not  an  infringement  of  any  person's  patent, 
and  thathehada  right  to  .sell  them,  and  it  was  alleged  that  the  electrodes 
were  an  infringement  of  letters  patent  granted  to  the  Quasi  Arc  Com- 
pany. Plaintiff's  reply  was  that  the  electrodes  were  not  an  infringement, 
being  covered  with  blue  asbestos  fibre  and  not  blue  asbestos  yarn. 

Evidence  was  given  on  behalf  of  the  Quasi  Arc  Company  that  they 
were  not  pre])ar-jd  to  grant  a  licence  to  the  defendants  to  use  the  electrodes. 

Giving  judgment,  Mr.  Justice  Roche  said  the  real  question  was  the 
c^uestion  of  defendants  counter  claim  when  the  goods  were  agreed  to 
be  bought  and  sold.  He  held  that  plaintiff,  in  making  those  electrodes 
was  infringing  the  patent  of  the  f^uasi  Arc  Company.  He  was  satisfied 
that  owing  to  a  change  in  defendants"  business  the  goods  had  become  of 
much  less  value  to  them  than  tlie  £750,  which  they  had  agreed  to  pay. 
He  held  the  value  of  the  goods  would  not  have  amounted  to  more  than 
£500  at  the  material  times.  He  gave  judgment  for  pUintiff  for.  £750 
on  the  claim,  and  judgment  for  defendants  for  £500  on  the  counter 
claim,  and  there  would  be  a  set  off  and  the  balance  paid. 


Institution  Notes. 


The  Bureau  of  Standards  (Washington,  D.C.)  has  issued  Technologic 
Paper  No.  139,  on  "'  Some  Test.s  of  Light  Alu.min'iu.m  Casting 
Alloys;  the  Effect  of  Heat-Treatment."  The  mechanical  properties 
of  a  number  of  different  compositions  of  cast  light  aluminium 
alloys  have  been  determined  as  well  as  the  resistance  to  the  action  of 
alternating  stresses  of  three  commonly  used  alloys.  The  effect  of  heat 
treatment  of  cast  alloys,  consisting  of  annealing  at  500°  C.  and  cooling 
in  air  from  that  temperature,  followed  by  ageing  for  several  days  before 
testing,  produced  an  increase  in  the  tensile  strength  and  liardness, 
with  an  attendant  decrease,  usually  in  the  elongation. 

At  the  December  meeting  ot  the  Diesel  Engine  Lasers'  AssiiciATiox 
Mr.  Chas.  Gould,  electrical  engineer  to  the  first  Garden  City,  Letehworth, 
was  elected  President  for  the  ensuing  year,  and  Mr.  Percy  Still,  chief 
engineer  and  manager  to  the  Chelsea  Electricity  Supply  Company,  was 
re-elected  honorary  secretary.  Messrs.  Geoffrey  Porter  and  A.  W.  A. 
Chivers  were  elected  members  of  the  General  Committee  in  place  of  the 
two  members  who  retire  at  the  end  of  their  term  of  office.  The  present 
members  of  the  Standing  Committee  on  Insurance  were  all  re-elected. 
The  Honorary  Secretary  made  his  annual  statement,  referring  to  the 
further  growth  in  the  membership  of  the  Association,  &c.  Under  the 
present  rules  membership  is  extended  to  users  of  semi-Diesel  engines. 
Certain  definitions  of  Diesel  and  semi-Diesel  engines  had  been  discussed 
and  formally  adopted  by  the  .Association.  During  the  year  some  cases 
of  breakdowns  occurring  on  Diesel  engines  had  been  fully  discussed  and 
much  useful  information  had  been  obtained  and  circulated  among  tlie 
members.  Besides  the  reading  of  several  interesting  Pajiers,  other 
work  carried  out  by  the  Association  included  the  heaiitiL'  ami  settlement 
of  a  dispute  between  the  parties  interested  in  tlir  -ini.lnrJ  I'oUcy  of 
Insurance  against  Breakdown  at  Lloyds,  sueccsstui  m  nn  -. utation  to 
the  Coal  Controller  that  electricity  su|Jiily  undei-takmus  ii.-:1iil;  oil  as  fuel 
should  not  be  subjected  to  the  re^tTi-  lions  imposed  by  the  Household 
Fuel  and  Lighting  Order.  The  ( 'o'lonitin  of  the  Association  made 
comments  and  offered  suggestions  to  tin-  P.ritisli  Engineering  Standards 
Association  in  connection  with  a  jiroposed  standard  specification  for 
Diesel  engines  for  electrical  plant,  and  the  latest  action  taken  by  the 
Association  was  in  connection  with  the  formation  of  a  Research  Associa- 
tion for  Liquid  Fuels.  The  first  members  of  a  Provisional  Committee 
for  a  Research  Association  for  Liquid  Fuels  have  been  appointed. 


Considerable  extensions  of  the  c-1/ctric  su]i]ily  works  in  the  Province 
of  Limbueg  (Belgium)  are  projected,  and  the  e.xpsnditure  involved 
is  estimated  at  12  million  fr.incs.  It  is  proposed  to  form  a  joint  stock 
company  which  will  undert.ike  all  responsibility  in  r^lition  to  the  Govern- 
ment for  the  financial  and  t  :chn,ical  execution  of  the  scheme. 


Commercial  Topics. 

British  Goods  for  Canada. 

.\ccording  to  a  recent  eonimuniciti.m  from  H.M.  Tnide  C  )mmissioner 
at  Toronto,  there  is  a  substuitial  demand  for  British  goods,  and  that 
he  has  received  a  number  of  inquiries  concerning  them.  Considerable 
disappointment  is  expressed  by  local  buyei-s  as'to  the  comparatively 
slow  return  of  the  United  Kingdom  manufacturer  to  this  market.  Many 
of  the  quotations  received  are  too  high  and  statements  with  regard  to 
delivery  are  very  indefinite. 

*  *         *         * 

London  Electricity  Supply  Loans. 

During  the  financial  year  1918-19  the  LondonCounty  Council  sanctioned 
the  burrowing  of  £279,059  by  London  Borough  Councils  for  electricity 
supply  ])urposes  compared  with  21,582  in  the  previous  year,  and  £93,622 
in  1910-17.  With  the  exception  of  the  year  1913-14.  when  loans  amount- 
ing to  £291,672  were  .sanctioned,  the  sum  borrowed  was  higher  than  in 
any  year  since  1905-6,  the  culmination  of  the  high-water  mark  j)eriod 
of  electricity  supply  expansion  in  London.  Since  1889-90  the  I-ondon 
County  Council  have  sanctioned  562  loans,  representing  £7,084,736, 
for  electricity  supply  in  theirarea.  A  large  part  of  this  sum  has  already 
baen  repaid,  but  the  figures  will  give  some  id»a  of  the  importance  of  the 
municipal  electric  sup])ly  in  Lmdon  and  of  the  capital  expended  upon 
the  industry. 

The  Coal  Rebate  and  Electricity  Consumers. 

A  committee,  consisting  of  Mr.  Roger  T.  Smith,  president  of  the 
Institution  of  Electrical  Engineers  (chairman),  and  representatives  of 
the  Incorporated  Municipal  Electrical  Association,  the  Incorporated 
Association  of  Electric  Power  Companies,  the  Conference  of  Chief  Officials 
of  London  Electric  Supply  Companies,  and  the  Provincial  Electric  Supply 
Committee  of  the  ITnited  Kingdom,  has  had  several  interviews  with  the 
Coal  Controller,  and  has  drawn  up  a  memorandum  to  show  how  the 
reduction  to  be  made  to  electricity  consumers  to  correspond  with  the  10s. 
reduction  in  the  price  of  coal  is  to  be  carried  out.  "The  memorandum 
will  be  distributed  to  the  various  electricity  sxipply  undertakings. 

*  *         *         * 

The  Brussels  International  Fair. 

This  Fair,  which  will  be  held  in  Brussels  from  April  4  to  21,  1920,  ' 
promises  to  b:>  of  unusual  impartance  to  British  manufacturers.  It  is 
hiiiL'  Mi:;,(ni-il  by  the  municipality  with  the  financial  support  of  the 
P.  Iji:ni  liov.  iiiment  and  the  Pro\'ince  of  Brabant.  Exhibits  will  be 
diM.lfd  iirio  i".l  groujjs  and  there  will  b?  important  displays  of  electrical 
maciunery.  fittings,  cabl-s.  til'  ^qaplis  and  tclcjiliones.  &c.  The  Palais 
-Midi  will  be  reserved  for  tho  -xliKition  ni  lir-r  machinery  requiring 
mot've  power,  but  the  Invest  ].oiih.ii  o(  tin-  i\hil)ltion  will  be  in  the 
Pare  Royal,  comprising  l,4uil  stands,  in  addition  to  an  open-air  space 
or  agricultural  machinery.  Stands  may  be  rented  whole  or  in  part. 
Applications  for  space  and  further  informat'ori  shouldsbe  made  to  the 
Executive  Committee  of  the  Fair.  Grand  Place  19,  Brus  els,  by  Jan.  15. 

Wiring  of  New  Houses. 

We  are  pleased  to  notice  that  in  connection  with  the  housing  scheme 
of  WoK'erhampton  Corporation  an  arrangement  has  been  made  for  the 
electric  lighting  of  the  houses.  It  is  jiroposed  to  charge  a  uniform  rate 
of  Is.  per  week  or  thereabouts,  according  to  the  number  of  lights,  which 
will  be  coUjcted  with  the  rent,  thtis  obviiting  the  cost  ot  meters,  in- 
spection, reading  and  separate  collection.  The  houses  will  be  fitted  with 
a  current  Umiter,  which  will  prevent  mor,»  than  75  jur  c^nt.  of  the  lights 
being  used  simultaneously.  No  doubt  thi?  method  will  be  an  advantage 
t'l  all  concerned,  but  in  order  to  protect  the  fittings  from  damage  it  is 
|iro])osed  to  require  the  payment  of  a  deposit  by  an  incoming  tenant,  and 
the  tenant  must  replace  damaged  or  broken  fittings.  Tne  deposit  will 
!)■  returned  to  the  tenant  on  leaving  the  house,  subject  to  a  reduction 
for  any  damage  or  breakages.  We  hop3  that  all  local  authorities 
with  electric  supply  undertikings  will  ta'vi  similir  step?  to  ensure  that 
the  new  houses  in  their  areas  are  wired. 

*  *         *         * 

Railway  Rates  Increase. 

The  considerable  increase  of  freight  charges  which  is  announced 
by  the  railway  administration  will  have  a  serious  effect  upon  the  trade 
and  commerce  of  the  country  at  a  critical  time.  The  revised  charges 
will  come  into  force  on  the  "loth  inst.,  and  are  due  to  the  increased 
expenditure  of  the  railways  owing  to  the  higher  wages  and  the  enhanced 
cost  of  materials,  &c.  The  new  rates  show  increases  varying  from 
25  per  cent,  to  100  per  cent.,  with  in  many  cases  the  addition  of  a  flat 
rate  of  from  3d.  to  fid.  per  ton,  irrespective  of  distance.  The  100  per 
cent,  increase  applies  to  small  parcels  and  to  certain  '"  empties."  The 
charges  for  coal,  coke  and  patent  fuel  are  increased  by  25  per  cent,  and 
a  flat  rate  addition  of  3d.  per  ton.  Other  merchandise  in  class  A  of  the 
General  Railway  Classification  is  increased  by  30  per  cent.,  and  in 
class  B  by  50  per  cent.,  with  a  flat  ra;te  addition  of  3d.  ])er  ton.  Mer- 
chandise in  class  C  is  increased  by  .50  per  cent.,  with  a  flat  rate  addition 
of  fid.  per  ton  ;  while  merchandise  in  classes  1  to  5  of  the  general  railway 
classification  is  increased  by  60  per  cent.,  with  a  flat  rate  of  Is.  per  ton. 
RolUng  stock  is  increased  by  60  per  cent.  Carriages  are  subject  to  an 
addition  of  60  per  cent.,  with  a  flat  rate  of  2s.  6d.  per  vehicle,  and 
merchandise  and  ])arccls  sent  by  passenger  train  an  increase  of  50  per  cent. 

Though  it  has  been  understood  for  some  time  that  increased  charges 
would  have  to  be  made,  few  were  prepared  for  such  drastic  alterations, 
and  it  is  to  be  regretted  that  the  Minister  of  Transport  did  not  give 
longer  notice  of  and  wider  iniblicity  to  the  alterations. 
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Electricity  Supply. 

Lktterkknnv  I'rban  ('.nm.  il  lias  appliril  for  saiutiuii  to  a  loan  for 
estAblisliing  oli-ttrii-  supjjly  works. 

BREX'nvcioi)  rrlmii  Council  will  favourably  consider  any  suitable 
scheme  of  electricity  supply  for  the  district. 

Ipswich  Corporation  has  received  sanction  to  a  loan  of  SU.tXM'  for 
consumers'  service  meters,  transformers  and  switchgear. 

Bpbtox-ox-Tkest  Corporation  has  applied  (or  authority  to  borrow 
£6,000  for  extending  the  electric  supply  cables  to  the  Milton  Water 
Works. 

Wolverhampton  Corporation  recently  decided  to  purchase  some 
generating  i)lant  from  the  Jlinistrv  of  Munitions  for  £40,000,  and  to  apply 
ior  sanction  to  borrow  this  sum. 

Bl.\ckbi"RX  KlfCtricity  and  Tramways  Committee  rrcommond  the 
Council  to  increase  the  salary  of  Mr.  P.  P.  Wheelwright,  the  Borough 
ekctrical  engineer,  from  l"8(Kl"to  tl.OlWa  y.ar. 

The  Midland  Klectric  Light  &  Power  Company  has  abandoned  its 
intention  to  apply  to  the  Board  of  Trade  for  a  provisional  order  for 
Atherstose,  but  as  soon  as  the  Electricity  Commissioners  are  appointed 
application  will  bo  made  for  a  special  order. 

A  conference  of  representatives  of  Torqvav  Corporation  and  Newtox 
Abbot  Urban  Council  will  be  held  to  consider  a  scheme  for  the  erection  of 
a  new  generating  station,  which  would  supply  the  whole  district  with 
electricity. 

In  order  to  minimise  the  risk  of  fire  at  the  World's  Fair  (Islington) 
the  London  County  Council  has  insisted  that  all  the  showmen's  caravans 
shall  be  lighted  by  electricity,  and  some  50  caravans  have  therefore 
been  titled  up  for  electric  lightins;. 

Owing  to  the  difficulty  of  getting  coal,  the  BrcKixoHAM  Electric  Light 
■Company  has  ivfused  to  give  a  guarantee  as  to  lighting  any  of  the  lamps 
in  the  streets,  and  it  has  intimated  that  if  the  coal  supply  does  not 
improve  the  whole  plant  will  have  to  be  clo.sed  down. 

As  there  is  sufficient  water-power  available  in  the  vicinity  of  DrxooN, 
.a  company  is  considering  the  question  of  erecting  hydro-electric  works. 
Failing  private  enterprise,  the  Council  will  undertake  the  work,  and 
<:onstruct  an  electric  railway  between  Sandbank  and  Innellan.- 

At  the  recent  inquiry  into  the  application  of  West  H.\m  Corporation 
for  sanction  to  borrow  £1()4,500  for  additional  generating  and  converting 
plant,  mains,  &c.,  it  was  stated  that  the  electricity  department  had  to 
obtain  1.000  kw.  of  clxtrical  energy  from  the  London  County  Council 
and  from  East  Ham  and  Leyton  Councils,  in  order  to  run  the  tramcars. 

The  present  lighting  arrangements  at  Wareham  are  far  from  satis- 
factory, and  Aid.  Paul  states  that  the  lighting  has  lately  been  a  mental 
anguish  and  mortal  agony,  and  is  a  source  of  danger  to  the  i)ublic  and 
a,  great  loss  to  the  business  community.  The  Mayor  has,  therefore, 
been  asked  to  call  a  public  meeting  at  as  early  a  date  as  possible  to 
consider  the  formation  of  an  t  lectric  light  company. 

Negotiations  are  proceeding  between  Greesock  and  GourockTowti 
Councils  for  the  supply  of  electric  current  to  the  latter.  A  scheme  has 
already  been  pr.?pared  by  Mr.  F.  H.  Whysall,  Greenock  burgh  electrical 
engineer,  and  will  probably  be  accepted  by  both  authorities.  The  main 
extends  about  halt-way  to  Gourock,  and  the  expense  in  providing  the 
initial  supply  will  be  greatly  cut  down. 

Like  many  other  towns,  Nottingham  finds  that  the  demand  for 
electrical  energy  is  increasing  and  exceeds  the  capacity  of  the  available 
generating  plant.  The  tramway  service  has  been  curtailed,  and  con- 
sumers have  been  asked  to  economise  in  the  use  of  current  for  lighting 
and  domestic  purposes.  The  main  cause  of  the  trouble  is  the  lack  of 
castings  for  repairs  and  renewals,  &c.,  due  to  the  moulders"  strike. 

The  National  Association  of  Colliery  Managers  has  asked  the  Hone 
Offi&e  in  view  of  the  abnormal  times  through  which  the  countr^i-  has 
been  passing,  for  an  extension  of  time  for  the  alteration  of  ebctrical 
equipment  at  collieries.  The  specified  time  really  expired  on  Dec.  31. 
1919,  and  in  view  of  the  inability  of  companies  and  managers  to  obtain 
the  necessary  plant  to  effect  the  suggested  alteration  in  the  equipment, 
an  extension  is  considered  neces.sary. 

WalSjML  Corporation  has  engaged  Mr.  E.  M.  Lacey  as  consulting 
engineer  for  the  comjilction  of  the  Birchills  power  station.  Owing  to  the 
increased  demand  for  electric  current,  it  is  necessary  to  place  the  work 
in  hand  at  once.  In  November,  1918,  the  load  was  8,32t5  kw.  ;  the  con- 
nections since  totalled  1,392  kw.,  and  there  are  outstanding  applications 
for  1,361  kw.,  and  negotiations  are  pending  for  2,353  kw.  By  the  winter 
of  1921  the  full  capacity  of  the  existing  plant  will  have  been  reached. 

The  proposal  of  Bikxley  Electricity  Committee  to  borrow  £75,000 
for  electric  supply  purposes  has  been  endorsed  by-  the  Finance  Com- 
mittee. In  view  of  the  prevailing  and  probable  demands  for  electrical 
energy-  and  the  limited  capacity  of  the  present  plant,  the  Committee 
thinking  an  early  extension  of  plant  is  essential.  The  Committee 
recommended  the  purchase  of  an  additional  turbo-alternator,  three 
water-tube  boilers,  economiser,  cSfcc,  at  an  estimated  cost  of  £75,000. 
Application  for  sanction  to  borrow  this  sum  has  been  made. 
/*  In  consequence  of  the  greatly  increased  demand  for  single-phase  and 
direct  current  in  the  central  area  of  Bristol,  the  Electricity  Committee 
propose  to  erecta  2,000  kw.  single-phase  turbo-alternator  with  auxiliaries, 
at  the  Feeder-road  station,  at  a  cost  of  £28,000.  It  is  also  proposed 
to  order  a  1.000  kw.  d.c.  converter,  »-ith  auxiliaries,  for  the  Temple  IJacks 
station,  at  a  cost  of  £7,835.  These  machines  will  take  the  place  of  two 
older  machines.     On  that  superseded  in  Feeder-road,  the  outstanding 


debt  is  i2.7nt,  and  on  that  at  T.mi)le  Backs  £1,317.  It  is  proinised  to 
borrow  £3li,335,  the  cost  of  the  two  new  machines,  leaving  the  electricity 
department  to  decide  how  the  £-t,03li  still  due  on  the  old  plant  shall  be 
dealt  with. 

•Sub-Committees  of  the  Stalvbridok,  Hyde,  MoSslev  and  Dckin- 
KIELI)  Tramways  and  Electricity  Board,  and  of  Ashton-under-Lyne  Cor- 
poration, have  been  a))piiinled  in  order  to  prepare  a  scheme  for  the 
formation  of  a  .loint  HIcitriiity -Authority  under  the  Electricity  (.Supply) 
.Act  of  1919.  Sir  John  Snell  thinks  that  the  interests  of  both  Asliton 
and  the  ,loint  Board's  area  would  be  best  served  by  supplying  the 
district  from  one  station. 

The  dispute  between  the  .Joint  Board  and  its  shift  engineers  was 
referred  to  at  the  monthly  meeting  of  the  Board  on  Tuesday,  and 
Councillor  Bury  stated  that  eight  members  of  the  staff  had  resigned 
since  their  last  meeting.  He  said  the  men  were  making  claims  which 
the  Committee  could  not  admit,  and  the  claims  were  so  unreasonable 
that  the  senior  membci-s  of  the  staff  resigned  from  their  union  rather 
than  be  parties  to  them.  'I'he  Committee  had,  however,  agrt»ed  to 
arbitrate  on  the  claims,  but  the  men  refused  this  proposal,  and  they  left 
the  service  of  the  Board. 

Di'xi  EE  Electricity  Committee  may  be  able  to  make  a  small  reduc- 
tion in  the  charge  for  electric  current  for  hou.sehold  and  domestic  con- 
sumers as  from  the  3l.st  ult.  The  Electrical  Engineer  (Major  H. 
Richardson)  estimates  that  the  reduction  would  be  ISd.  jicr  unit,  and 
the  figures  will  be  submitted  to  the  Coal  Controller  for  his  approval. 
The  Committee  has  acceijted  tenders  for  the  sup]>ly  and  laying  of 
several  miles  of  electric  cables  at  a  total  cost  of  £25,0(1(1. 

-At  a  joint  meeting  of  the  Electricity  and  Housing  Committee  it  was 
decided  to  fix  the  charge  for  electric  light  in  the  I.,ogie  houses  at  lOs. 
per  quarter,  and  a  further  charge  of  jd.  per  unit,  ]ilus  15  per  cent,  on 
the  Jd.  Assuming  that  a  tenant  uses  10(5  units  of  current  per  annum, 
the  charge  wouUl  be  £2,  plus  approximately  7s.  It  is  expected  that 
the  cost  of  lighting  to  an  ordinary  tenant  will  be  about  Is.  per  week. 

Now  that  Rochdale  Corporation  have  undertakei\  to  supply  elec- 
tricity in  bulk  for  power  a  number  of  firms  in  the  district  have  availed 
themselves  of  the  opportunity  to  convert  their  method  of  driving  to 
electricity.  .Although  partial  conversions  have  lieen  numerous  during 
the  last  ten  years,  the  first  of  the  large  cotton  mills  in  the  district  to 
make  the  complete  change  over  in  overy  de])artment  is  that  of  Messrs. 
Holt  &  ()gdei\,  Ltd.  Electricity  will  Ix-  supplied  at  3,000  volts, 
and  this  will  be  transfonned  on  the  premises  and  distributed  through 
motors  varying  in  size  from  20  to  125  H.r.,  each  being  under  .separate 
control.  Along  with  the  further  extensions  to  their  works  at  Belfield, 
Messrs.  William  Tatham,  Ltd  ,  have  decided  to  adopt  a  mixed  system 
of  alternating  current  and  continuous  current  electric  power,  the  supply 
in  the  first  plice  b?ing  taken  from  the  Corporation  mains,  reduces 
from  high  to  low  pressure,  and  again  converted  from  alternating 
to  continuous  current  formceting  the  calls  of  the  variable  s])eed  machines. 
Mr.  W.  1).  Watson's  design  has  been  approved  by  both  firms  and  tenders 
have  been  let  to  the  Rochdale  Electric  Company.  Electric  jxiwcr  from 
the  C'orjwration  is  also  to  be  used  in  the  Ensor  No.  3  ni'll. 

Electric   Traction. 

Halifax  Tramways  Cuinmittee  has  iiu  ivascil  the  tramway  fares  to 
a  peniiy  a  mile  or  portion  of  a  mile. 

W.-vlthamstow  Urban  Council  has  purchased  eight  .s<Tond-hand 
tramcars  from  Rotherham  Corporation. 

ABERDEEN'  Corporation  has  requested  the  Tramways  Committee  to 
report  upon  the  terms  of  the  agreement  with  the  Suburban  Tramways 
Company  as  to  rimning  powers  over  the  Corporation  lines. 

The  eniiiloyeesof  the  R.\\VTEXSTALLtramwaysde])artment  decided  tha 
the  through  running  of  tramcars  between  Accrington  and  Rawtenstall 
should  cease  after  Dec.  31.  This  decision  was  taken  without  waiting 
for  the  approval  of  the  Rawtenstall  Tramways  Committee. 

The  work  of  converting  the  Lincoln  tramways  from  the  surface  con- 
tact to  the  overhead  system  has  been  completed.  The  only  tramways 
in  this  country-  now  operated  on  the  surface  contact  system  are  those 
of  the  Wolverhampton  Corporation. 

Blackpool  Cor|X)ration  took  over  the  Blackpool  and  Fleetwood 
Tramroad  Company  on  the  1st  inst.  No  alteration  has  been  made  in 
the  services  and  the  cars  will  be  run  as  hitherto  until  the  end  of  the 
financial  year  on  March  31.  In  the  meantime  the  general  manager 
(Mr.  Chas.  Fumess)  will  report  upon  the  system  and  its  administration. 

The  Board  of  Trade  has  granted  an  Extension  of  Ti.me  until  Aug.  7, 
1920,  for  the  exercise  of  jiowers  of  compulsory  purcliase  of  lands  and 
for  the  construction  of  works  authorised  by  the  London  Electric  Railway 
Act,  1913,  and  the  periods  limited  by  thcLondon  Electric  Railway  Act, 
1914,  for  the  completion  of  works  authorised  by  the  Act  and  for  the 
exercise  of  powers  for  compulsory  purchase  of  lands  are  extended  by 
one  year  from  July  8,  1919. 

Bradford  Corporation  placed  an  order  with  Messrs.  Brown,  Boveri  & 
Company,  in  1915,  for  the  supply  of  200  car  motors  which  the  con- 
tractors subsequently  were  unable  to  fulfil  on  account  of  conditions 
arising  out  of  the  war.  It  has  now  been  mutually  agreed  as  the  result 
of  friendly  discussion  between  the  parties,  that  as  the  contractors  cannot 
guarantee  delivery  of  the  motors  by  next  summer,  the  work  shall  not 
be  proceeded  with.  The  Tramways  Committee  have  accordingly  passed 
a  resolution  recommending  that  the  contract  in  question  shall  be  cancelled 
by  the  mutual  consent  of  the  jjarties. 
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Miscellaneoas. 

The^Board  of  Trade  announce  that  Roumania  has  been  added  to  the 
list  of*countries  to  which  the  export  credits  scheme  applies. 

The  section  of  the  All-Americax  submarine  telegraph  cable  between 
Monte  Video  and  Buenos  Ayres  was  opened  to  traffic  on  Saturday  last. 

We  regret  to  record  the  deatli  which  occurred  on  the  24th  ult.,  of 
Mr.  Cl.\ud  Hamilton,  nianagini;  director  of  Messrs.  Claud  Hamilton, 
Ltd.,  electrical  engineers,  of  CJlassjow. 

A  commercial  wireless  tclearaph  service  has  been  inaugurated  between 
Barrington  Passage,  Nova  .Scotia,  and  the  British  Government  station 
at  Bermuda. 

Amongst  the  new  Acts  of  Parliament  which  received  the  Royal  assent 
Jast  week  were  the  Trade  Harks,  the  Patents  and  Designs  and  the  Elec- 
tricity (Supply)  Acts. 

The  near  relatives  of  their  employees  who  fell  in  the  war  were  enter- 
tained to  dinner  last  week  by  the  St.  Helens  Cable  &  Rubber  Company. 
of  Warrington,  and  employees  who  had  subscribed.  An  illuminated 
•Christmas  tree,  laden  with  toys,  was  provided  for  the  children. 

The  Privy  Council  has  granted  a  charter  of  incorporation  to  the 
Technical  College  at  Swansea,  raiding  it  to  university  rank.  Swansea 
is  raising  £150,000  for  Ui?  endowment  of  the  College. 

The  U.S.A.  Senate  recently  passed  a  Bill  authorising  President  Wilson 
to  call  an  '"  International  Communication  Conference "  to  consider 
submarine  cable  rates  and  other  questions  proposed  by  the  represen- 
tatives of  the  Allies  and  tlie  United  States  in  Paris.  The  conference  is 
expected  to  deal  w'ith  the  disposal  of  the  German  submarine  cables. 

Messrs.  Chamberlain  &  Hookham,  Ltd.,  held  a  most  enjoyable  staff 
ball  on  Friday,  Dec.  19  at  the  Imperial  Hotel,  Birmingham.  Some 
130  members  of  the  staff  and  their  friends  were  present,  many  of  the 
former  having  only  recently  returned  from  the  fighting  services.  The 
whole  of  the  arrangements  were  excellently  carried  out  and  the  evening 
was  in  every  way  a  pronounced  success.  Mr.  W.  S.  Sprague,  managing 
director  of  the  company,  act*d  as  M.C.,  and  his  able  guidance  contri- 
buted in  no  small  measure  to  the  evening's  enjoyment. 

There  was  no  service  of  tramcars  in  Oldham  on  C'hristmas  Day  and 
the  opportunity  was  taken  by  the  employees  to  hold  a  social  gathering, 
at  which  they  welcomed  back  their  colleagues  who  had  been  on  war 
service.  The  men  had  already  raised  £100,  and  the  Tramways  C'om- 
mittee  made  a  grant  of  £75.  In  tlie  morning  a  memorial  tablet  was 
unveiled  at  the  Mumps  depot  liy  Coun.  Cheetham,  chairman  of  the 
committee,  and  in  the  afternoon  the  employees  and  their  wives,  families 
and  friends  enjoyed  tea,  a  concert  and  a  dance,  whilst  the  children 
received  presents  from  a  Cliristmas  tree. 

Catalogue.s,   ttas«iiiess    Items,   &c. 

The  works  of  the  Electric  Control.  Ltd.,  closed  from  midday,  Dec.  31, 
1919,  until  Thursday,  Jan.  8.  192(1,  but  the  offices  will  be  reopened  on 
Monday,  Jan.  5. 

We  are  informed  that  the  business  of  Connolly  Brothers,  Ltd.,  Blackley, 
Manchester,  was  taken  over  by  Messrs.  Connolly  (Blackley),  Ltd.,  as 
from  July  1  last.  The  function  of  the  receiver  will  therefore  shortly 
cease,  and  his  final  account  lodged  in  Court. 

The  title  of  Edison  Accumulators.  Ltd.,  has  been  altered  to  the  Edison 
Accumulator  Company,  Ltd.,  and  the  address  is  now  15,  Upper  George- 
street,  Edgware-road,  London,  W.2. 

In  the  December  issue  of  '"  Installation  News,"  the  quarterly  house 
journal  of  Simplex  Conduits,  Ltd.,  there  are  interesting  notes  on  stan- 
dards, the  Simplex  fuse  unit,  the  Plexsim  electric  hot  bar  fire,  and  other 
manufactures  of  the  company. 

In  a  pamphlet  issued  by  Messrs.  A'erdon,  Cutts  &  Company,  87,  Fargate, 
Sheffield,  illustrated  particulars  are  given  of  the  firm's  welding  plant, 
which  is  claimed  to  be  simple  in  operation  and  also  efficient  and 
economical. 

The  British  Insulated  &  Helsby  Cables,  Ltd.,  of  Prescot  and  London, 
have  recently  issued  a  special  edition  of  their  catalogue  dealing  with 
cables  and  wires,  junction  boxes,  fuses,  tramway  and  overhead  line 
material,  insulators,  &c.  There  should  be  a  good  demand  for  the  com- 
pany's well-known  products  in  Spain  and  South  America,  and  the  issue 
of  the  catalogue  in  Spanisli  will  assist  in  developing  tlieir  business  in 
those  countries. 

A  well-printed  pamphlet  on  "  HorsiXG  Construction"  and  Elec- 
TKiciTY  Supply  "  has  been  issued  by  the  Electrical  Development  Asso- 
ciation, Hampden  Hou.se,  8-i,  Kingsway,  London,  W.C.2.  The  advan- 
tages of  electricity  for  lighting  and  for  heating,  cooking  and  other  domes- 
tic purposes  are  stated  clearly  and  succinctly ;  and, in  view  of  the  numerous 
housing  schemes  which  are  projected,  the  publication  is  a  timely 
one.  Copies  of  the  pamjihlet  may  be  obtained  from  the  director  and 
secretary  of  the  association,  Mr.  J.  W.  Beauchamp,  M.I.E.E. 

We  have  received  from  the  General  Electric  Company,  Section  "  H  " 
of  the  13th  Edition  of  their  general  catalogue.  This  deals  with  electric 
heating  and  cooking  appliances  and  gives  in  excellent  fashion  a  full 
description  of  all  the  apparatus  coming  under  this  heading  which  is 
made  by  the  Company,  including  such  things  as  magnet  electric  fires, 
lamp  radiators,  convectors,  kettles,  "  quick  "  water  boilers,  grillers  and 
toasters,  warming  plates,  irons  and  sealing-wa.x  heaters.  It  should  be 
in  the  hands  of  everybody  interested  in  this  class  of  work. 

We. have  also  received  from  the  Cieneral  Electric  Company,  specifica- 
tions dealing  with  the  Salford  automatic  circait  breakers  and  with  their 
continuous  current  motor  starters  of  the  face  pl,\te  type. 


Tenders  luvited  and   Accepted. 

Carlisle  Corporation  require  tenders  bj-  Jan.  .")  for  wiring  2-1  houses. 
Particulars  from  the  City  Enigneer. 

Tenders  are  required  by  Jan.  12  for  electric  light  wiring  in  connection 
with  Glasgow  Corporation's  Coplawhill  area  housing  scheme.  Schedules, 
&c.,  from  the  City  Electrical  Engineer. 

BooTLE  Corporation  invite  tenders  for  wiring  the  first  34  houses  under 
their  housing  scheme.  Specifications  from  the  Borough  Electrical 
Engineer,  and  tenders  to  Town  Clerk  by  Jan.  7. 

GiSBORNE  (N.Z.)  Council  require  tenders  by  4  p.m.,  Feb.  2.  for  the 
supply  of  two  storage  battery  tramcars.  Specifications  from  the  Town 
Clerk." 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.,  March  1,  for  the 
supply  of  two  2,000  p.v.a.,  5,0(>ll-10,(.»(Ml  volt  transformers  (contract 
No.  571).     Specffications  from  the  City  Electrical  Engineer. 

ilANCHESTER  Electricity  Committee  require  tenders  by  Jan,  14  for 
a  2-ton  electric  lorry  and  a  10-15  cwt.  electric  van.  Specifications,  &c., 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Bradford  Corporation  want  tenders  by  Jan.  28  for  supply  of  two 
electric  battery  locomotives.  Particulars  from  Mr.  J.  Garfield,  Esholt 
Hall,  Shipley.  " 

.\rrKLAND  (N.Z.)  Harbour  Board  require  tenders  by  noon,  Sej)t.  1, 
1920.  for  supply  of  12  5-ton  (and  alternatively  3-ton)  semi-portable 
balanced-jib,  level  luffing  electric  cranes,  &c.  (contract  702). 

TvxEMOUTH  Corporation  invite  tenders  for  ten  250'-k.v.a.  transformers. 
Specifications  from  Mr.  C.  Tumbull,  borough  electrical  engineer.  Elec- 
tricity Works,  and  tenders  to  the  Town  Clerk,  Mr.  Stanley  Wilson,  by 
Jan.  12. 

Cameerwell  (London)  Council  require  tenders  by  5  p.m.  Feb.  2 
for  12  months'  (or  alternatively  three  years')  maintenance  of  private 
telephones  and  electric  bells  at  the  Town  HaU.  Forms  of  tender  from 
the  Borough  Engineer. 

Tenders  are  invited  for  electric  lighting  plant  at  Cavan,  including 
suction  gas  engine,  electric  generator  and  motor  booster,  storage  battery, 
switchboards,  &c.  Specifications  from  tenders  to  Mr.  P.  ReiUy,  Hon. 
Sec,  Cavan,  by  Jan.  12. 

Islington  (London)  Council  require  tenders  by  noon  Jan.  28  for  one 
year's  supply  of  stores  for  their  electricity  department,  inchiding  cables, 
meters,  lamps,  transformers,  carbons,  &c.  Si>ecifications  can  be  ob- 
tained at  the  Town  Hall. 

Halifax  Corporation  want  tenders  by  Jan.  5  for  13  months'  supply  of 
tramway  stores,  including  lighting  fittings,  insulating  materials,  v.r. 
cable,  wires,  trolley  and  overhead  line  materials,  castings,  &c.  Forms 
of  tender  from  the  Tramways  Engineer. 

Dundee  Corporation  invite  tenders  for  supply  and  erection  of  three 
7.50  kw.  and  one  300  kw  sets  of  rotary  converting  machinery,  and  one 
12-panel,  11,000  volts  e.h.t.  switchboard,  and  three  D.C.  machine  control 
panels.  Specifications  from  the  General  Manager  and  Engineer.  Ten- 
ders must  be  lodged  with  the  Town  Clerk  by  Jan.  23. 

The  Electricity  Committee  of  Hull  Corporation  invite  tenders  for  the 
supply  and  erection  of  a  10,000-kw.  turbo-alternator  with  exciter  and 
one  condenser  outfit.  Forms  of  tender  from  the  City  Treasurer,  Mr.  T. 
G.  Milner,  and  tenders,  addres.sed  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  Hull,  must  be  in  by  Jan.  23. 

Barnes  Urban  District  Council  invite  tender  for  the  supply  of  water- 
tube  boilers,  economisers,  draught  plant,  turbo-alternators,  condensers, 
air  and  circulating  pumps,  transformers  and  rotary  converters.  Specifi- 
cations from  Mr.  C.  S.  Davidson,  M.I.M.E.,  M.I.E.E.,  Electricity  Works, 
High-street,  Mortlake,  S.W.14.      Tenders  by  noon  of  Jan.  12. 

Stepney  (London)  Electricity  Supply  Committee  invite  tenders  for 
manufacture  and  erection  of  two  water-tube  boilers,  economisers  and 
other  accessories,  and  one  5,000-kw.  turbo-alternator  condenser,  acces- 
sories and  switchgear.  Specificationsfrom  Mr.Wm.  C.  P.Tapper  M.I.E.E., 
borough  electrical  engineer  and  manager,  and  tenders  to  theChairman 
of  the  Committee,  27,  Osborn-street,  Whitechai)el,  E.,  bj'  noo.i,  Jan.  22. 


Bolton  Electricity  Committee  has  placed  an  order  for  four  boilers, 
with  superheaters,  stokers,  &c.,  with  Messrs.  Babcock  &  Wilcox. 

Walsall  Corporation  has  accepted  the  offer  of  the  Chloride  Elec- 
trical Storage  Company  for  supplying  and  fixing  at  Pospital-street, 
Sub-Station  a  new  battery  at  £1,584  10s.  less  the  scrap  value  of  the  old 
material. 

Shoreditch  (London)  Borough  CouncU  has  placed  an  order  for  the 
supply  of  one  1,000  kw.  rotary  converter  with  the  Metropolitan 
Vickers  Electrical  Company  at  £4,930,  and  for  four  1,500  kw.  motor 
converters  with  Bruce  Peebles  &  Company  at  £7,039. 

Leeds  Electricity  Committee  has  accepted  the  tender  of  the  British 
Electric  Transformer  Company  for  4()  transformers  at  £19,704,  and  also 
for  further  transformers  as  required  during  the  two  years  ending  De- 
cember, 1921  ;  and  that  of  the  W.  T.  Henley's  Telegraph  Works  Com- 
pany for  8  miles  of  cable  at  £7,540. 

Tunbridge  Wells  Corporation  has  accepted  the  following  tenders  : — 
British  Thomson-Houston  Company,  Ltd.,  switchboard,  £1,835  ;  Green  & 
Sons,  economiser,  £1,322 ;  Keith"  &  Blackman  Co.,  induced-draught 
plant,  £255  ;  Eraser  &  Chalmers,  1,000  kw.  turbo-alternator  set,  £9,788  ; 
Alton  &  Company,  pipe  work,  £2,184  ;  Mirrlees  Watson,  Ltd.,  surface 
condenser  and  steam  ejector  immps.  €3,500. 
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Personal. 

At  Binninchara  prosontaticms  wirv  iiuulc  on  Tiiur*dny  to  Sir  Olivkb 
niul  Lady  LoncE  in  n'lovnition  of  tin-  jireat  services  ri-iulci-eil  to 
education  by  Sir  Oliver  while  principal  of  the  University  of  Birminjt- 
hara.  The' Lord  Mayor,  who  presided  over  a  large  and  representative 
meeting  of  scientists  iind  of  business  men,  made  the  presentation,  which 
included  an  illuminated  address. 

TheCouncilof  the  Vmversitv  OF  BiRMiN<:iiA.M  has  elected  .Mk.  William 
Cramp,  D.Sc,  M.Sc.Tech.,  M.I.E.E.,  to  till  the  chair  of  electrical  en- 
gineering recently  vacatetl  by  Dr.  Kapp.  Dr.  Cram|)  was  for  some 
years  on  the  staff  of  Messrs.  Ferranti  Ltd.,  of  HoUinwootl,  and  on  leaving 
that  firm  he  became  lecturer  and  demonstrator  under  the  late  Vrof. 
Ayrton,  at  the  Central  Technical  College,  Ixindon.  Later  he  held  a 
similar  appointment  at  the  Manchester  College  of  Technology,  but  has 
for  many  years  carried  on  a  successful  consulting  practice  (latterly  in 
partnership  with  Mr.  Julius  Frith)  in  Manchester.  He  is  a  past  chairman 
and  an  active  member  of  the  North-Wcstern  Territorial  Centre  of  the 
Institution  of  Electrical  Engineers,  and  one  of  the  original  promoters  of 
the  Engineers"  Club.  .Manchester.  He  is  the  author  of  books  on  electrical 
design  and  alternating-current  work,  and  has  carried  out  researches  in 
electrical  and  electro-chemical  processes  which  have  been  embodied  in  a 
number  of  technical  and  scientific  papers. 

General  regret  will  be  experienced  by  the  many  friends  of  Mr.  F.  T. 
Preddle  when  they  learn  of  the  retirement  from  official  life  for  which  he 
made  application  to  his  dii-ectors  in  July  last.  Born  in  November,  1850, 
he  joined  the  service  of  the  Direct  Spanish  Telegrai)h  Company  in 
June,  187,'!.  was  appointed  Secretary  in  May,  1902,  and  retired  on  Dec.  31, 
1919,  his  total  service  being  thus  between  41)  and  47  years.  Mr.  Preddle 
attended  the  International  Telegraph  Conferences  in  London  in  1903 
and  at  Lisbon  in  19()8,  and  in  .Ian.,  1908,  the  King  of  Spain  conferred 
upon  him  the  Knighthood  of  the  Royal  Spanish  Order  of  Isabel  la 
Catolica  in  connection  with  the  visit  to  this  country  of  His  Majesty  in 
1907,  and  in  recognition  of  services  previously  rendered  to  the  King 
and  his  Royal  Mother.  Mr.  Preddle  was  '"  Hail  fellow  well  met  "  with 
all  with  whom  he  came  in  contact,  and  his  numerous  friends  will  greatly 
miss  hira.  We  hope  he  may  yet  live  many  years  to  enjoy  the  rest  he  so 
richly  deserves.  Mr.  C.  E.  Morgan  succeeds  Mr.  Preddle  as  Secretary 
of  the  Direct  Spanish  Company. 

Ald.  G.  Pearson,  chairman  of  the  Bristol  Corporation  Electricity 
Committee,  who  has  for  the  past  14  years  acted  as  Honorary  Solicitor 
TO  THE  IscORPOR.iTED  MUNICIPAL  Electric.\l  Assor.iATioN,  has  re- 
cently, much  to  the  regret  of  the  Association,  been  compelled  to  resign 
owing  to  indifferent  health.  The  Council  of  the  I.M.E.A.  announce  that 
Mr.  P.  M.  Heath,  Deputy  Towti  Clerk  of  JIanchester,  has  consented  to 
accept  the  position. 

Rochdale  CJas  and  Electricity  Committee  has  granted  a  further  two 
months'  leave  of  absence  to  the  borough  electrical  engineer  (Mr.  1".  H. 
RuDi)),  who  has  not  yet  recovered  from  a  nervous  breakdown.  During 
the  thr?e  years  he  has  had  controlMr.  Ruddhashad  a  trying  time,  and 
the  committee  feel  that  his  breakdown  is  mainly  due  to  his  devotion 
to  duty. 

On  leaving  the  Aberdeen  Corporation  Electricity  Department  to 
take  up  duty  as  shiff  engineer  with  the  Falkirk  Corporation,  Mr.  Harry 
Trowsdale  was  presented  on  the  26th  ult.  with  a  watch  and  chain  as  a 
parting  gift  from  his  fellow  employees.  Mr.  BuUman,  station  engineer, 
in  the  absence  of  Mr.  Bell,  made  the  presentation. 

On  the  occasion  of  their  silver  wedding  Mr.  G.  F.  Moller,  general 
manager  of  the  Lanarkshire  Tramways  Company,  and  his  wife  were 
presented  by  the  tramway  employees  with  a  silver  tea  and  coffee  service 
and  a  pair  of  silver  vases. 

Appointmenls  Vacant  and   Filled, 

The  Sudan  Government  Railways  and  Steamers  Department  require  a 
foreman  electrician.  Commencing  salary  £E300  per  annum,  plus  war 
bonus  of  £E96. 

Stoke-on-Trent  requires  a  commercial  assistant  to  the  Boroiigh  Elec- 
trical Engineer  and  Chief  Clerk.  Salary,  £300  per  annum.  Particulars 
from  the  Engineer. 

An  assistant  lecturer  in  electrical  engineering  is  required  for  the 
technical  schools  of  the  Plymouth  Education  Authority.  Salary  £200, 
rising  to  £370,  ])er  annum.  Particulars  from  the  secretarj',  Mr.  E. 
Chandler  Cook.     Applications  by  Jan.  14. 

Cardiff  Corporation  invite  applications  for  the  position  of  city  electrical 
engineer,  salary  £1,000.  rising  to  £\,25()  per  annum  :  and  also  for  the 
position  of  tramways  general  manager  £800,  rising  by  ajinual  increments 
of  £50  to  £1,000  per  annum).  .-Applications,  on  forms  to  be  obtained  from 
the  Town  Clerk  (Mr.  Cecil  G.  Brown),  must  be  in  by  Jan.  15. 

A  chief  lecturer  in  electrical  engineer  (£350,  rising  to  £400  per  annum), 
an  assistant  lecturer  in  civil  and  mechanical  engineering  (£300)  and  it 
assistant  lecturer  in  physics  (£:J00)  are  required  at  West  Ham  ^lunicipal 
Technical  Institute.  Applications  to  the  Principal,  Romiord-road, 
StratfoiTd,  E.15,  by  Jan.  12,  1920. 

Hull  Tiramways  Committee  has  ajjjxjinted  Sir,  Charles  F.  Ellwi<Aod, 
of  SaKord,  ito  the  position  of  traffic  superintendenL 

Mr.  J.  Brieirjey,  formerly  traffic  superintendent  of  the  Rhondda  \'aneT 
tramways,  has  been  appointed  tramway  traffic  inajwgej  to  the  .SoJi,tJ> 
amp.ton  Cojpojra.tjpn. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  tollowint  abstract  trom  some  ol  the  specifications  recently  published  hai/e  been 
$peeially  compiled  by  Mbssrs.  Mbwburn,  Ems  ti.  Co.,  Chartered  Patent  Agents, 
Kand  TZ.  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  uas  loifti 
Qt  the  Patent  Office  the  lormer  is  tiven  in  brackets  alter  the  title. 
1918  Specifications. 
120.914  Harlow.     Electrically-oper.ited  diaphragm  vibrators,  particularly  applicable 

for  signalling  devices  in  factories  and  like  places.    (21/11/17.1 
133,291  Scintilla.    Cable  outlets  of  magneto  electric  ignition  machines  for  internal- 
combustion  engines.    11/10/18.1 
134,193  Automatic  Telephone  Mi'C.  Co.    Automatic  or  semi-automatic  tc!ephon» 

systems.    (23;  10  18.) 
134,609  Joel.    Dynamo-electric  machines.    (4,11/18.) 
134,614  Mortlev.    Aeronautical  dynamos.    (5'11,18.) 
134,620  Mossav  &  Enclosed  Motor  Co.    Dynamo-electric  machines.    (6/11,' 18.) 

134.632  Creek,     Electric  heaters,     (12,11/18.) 

134.633  Joyce  &  Park  Roval  Engineering  Works.    Adapter  or  connector  (or  electric 
wires.     (1211/18,1 

134.639  Berry  &  Reid,     Electric  heating  devices.    (14/11/18.) 

134.640  Kraues.     Chairs  for    the   electromagnetic  treatment  of  the  human   body. 
(14,11  18.) 

134.644  HiNTON  &  Radio  Communication  Co.    System  of  wireless  direction  finding. 

(22  11  18.    (>)gnate  application.  12,373/19.) 
134,648  OzAKi,     Electiic  incandescent  lamps.    (25/11/18.) 

134,680  Wade.    (Fabbrica  Isolatori  Livorno,)    High-tension  insulators.    (19,12/18.) 
134,689  Beavan.     Electric  ignition  apparatus  for  internal-combustion  engines,  (30, 12,18. 
134.691  Summers    Summers  &  Summers,     Fire-bar  or  heating  element  deriving  its 

heating  ?bility  from  electrical  energy,     (2/1/19,) 
134,712  Rackham,     Method  of    driving   magneto  on   internal  combustion    engines. 

(31,1,19,) 
134,725  Ekret.    Method  of  and  apparatus  for  controlling  eli^trical  energy  in  signalling 
systems  and  the  like.    (20/2/19,) 
T*e  electric  energy  controlled,  amplified  or  produced  by  an  audion  or  similar 
device  is  controlled  by  changing  or  varying  both  the  emission  of  electrons  and  the  flow 
of  the  electrons.    This  may  be  effected  by  contrclling  the  temperature  of  an  electron- 
emitting  cathode  and  the  potential  of  the  grid  or  scieen  electrode. 
134.739  Goldstone  &  Farrell,    Magneto  generators,    (12,3/19.) 
134.760  Loon.    Pull  socket  electric  switches.    (23/4/19.) 
134.780  Automatic  Telephone  Mfg,  Cto.    (Automatic  Electric  Co.)    Telephone  and 

telegraph  systems,    (30,5.19,) 
134,809  Tucker  &  Crabtree,     Electric  switches,    (3,10/18,    Divided  application  on 
16,054,18,) 

1919  Specifications. 
120,891  Burgess  Battery  Co,    Manufacture  of  electric  dry  batteries,    (30/10,17.) 
124.438  Stabilihenti  Bank-Ing.  Pouchain.     Electric  furnace  for  heating,  annealing 

or  melting  metallic  materials.    (9/3/18.) 
127.587  Remy   Electric  Co,    Distributor  devices  for  ignition  apparatus.    (4,4/17.) 

(Divided  application  on  219  19,1 
128  189  Splitdorf  Electrical  Co,     Ignition  devices  for  internal  combustion  engines. 

(8  6/18.) 
129.625  Marconi  Wireless  Telegraphy  Co.    Radio  signalling  apparatus.    (12,7/18.1 
Comprises  a  plurality  of  loop  or  other  antennas  extending  substantially  horizontalljt 
in  opposite  directions,  or  located  in  substantially  the  general  direction  of  trans- 
mission, and  receiving  apparatus  for  utilising  the  signal  waves,  including  means  for 
eliminating  the  interference  due  to  static  disturbances,  or  for  balancing  out  the 
currents  due  to  such  disturbances,  preferably  while  retaining  the  signals. 
130.333  Remy    Electric   Co,     Electric   ignition   apparatus   for   internal   combustion 

engines.     (19/917.) 
134.338  Hunt.      Detector  of  varying  magnetic  fields  with  application  to  vibration  gal- 
vanometers or  oscillographs.     (4/11/18.    Cognate  application.  10,943/19.) 

134.341  Whiddington  &  Eckersley,     Electromagnetic  wave  transmitting  and  receiving 
systems,     (4/11/18,1 

Comprises  a  closed  oscillatory  circuit  tuned  to  the  period  of  the  oscillations  which 
it  is  desired  to  receive,  so  placed  between  the  aerial  and  earth  that  the  impedance 
of  the  two  branches  of  the  divided  aerial  circuit  so  formed  arc  of  different  values, 
whereby  oscillations  of  a  periodicity  differing  from  that  to  which  the  closed  circuit 
is  tuned  pass  to  earth  by  the  branch  having  the  least  impedance,  and  do  not  affect 
t'ne  detector  circuit,  which  is  inductively  coupled  to  the  branch  having  the  greater 
impedance, 

134.342  Robinson.    Wireless  direction-finding  arrangements.    (4/11/18.) 

134.353  Brown.    Telephone  receivers,    (9/11,18.) 

134.354  Jones,    Ward-Leonard  system  of  electric  driving,    (11/11/18,) 

134.364  Quarmby.     Holders  for  incandescent  lamps,     (14/11/18.    Addition  to  18.476/17). 

134.365  Automatic  Telephone   Mrc.  Co.   &  Redfern.     Electrical  sound-detecting 
devices.    (15  11,18,1 

134,376  CoATEs,   Dale  &   British   Westinghouse  Electric  &  Mfg,  Co.  ■  Electric 

switches  or  circuit  interrupters.     (19/11,18.) 
134,422  Campbell.     Electric  furnaces.     (23/12,  18.) 
134,443  Tritschler.    Searchlight  device  for  stage  use.    (21/1/19.) 
134  ,144  Western  Electric  Co.     Repeating  or  amplifying  systems,  particularly  applic- 
able for  telephony,    (21  1  19,) 
134,469  Partington.     Electric  igniter,     (10:3/19.) 
134.472  Marchiaro,     Electrically-heated  soldering  bits.     (24/3/19.) 
134,476  Naylor  &  Tyler.    Miners' electric  lamps.    (1/4/19.) 
134  497  Regnauld  de  Bellescize.    Wireless  telegraphy  stations  working  on  the  duplex 

system.     (22  1/19.) 
134,505  Angold.     Electric  coupling  or  connecting  device.    (2/7/19.) 


24.724 
24.732 
24.736 
24,738 

24.744 

24,750 
24,773 
24,789 
24,780 
24,813 

24,815 
24,816 
24,831 
24,838 
24.844 
24.845 
24,856 

24,864 
24.903 
J4,931 


APPLICATIONS  FOR  P.\TENTS. 

Note. — Names  within  parentheses  are  those  ol  communicators  ol  inientions. 
Octob5r9,  1919, 
Schroder.    Electrical  seam  welding  machines.    (30,5/18,  Germany.) 
B.T.-H.  Co.    (G.E.  Co,)    Stationary  electric  induction  apparatus. 
Chandler.     Wireless  receiving  apparatus. 
Societe    d'Electricite    Mors.    Electrical    apparatus    for   operating   railway 

signals. 
Electrolytic  Zinc  Co, 

October  10.  1919, 
Vincent.     Locking  device  for  electric  switches. 
Marshall.     Electrically-operated  doormat. 

TiGERSTADT,    Transmitting  signals,  speech,  &c.    (10/10/18,  Denmark,) 
Halden,     Electric  photographic  printing,  &c..  machines. 
Soc.  Anon  des  Ateliers  de  Secheran.     Electric  resistance  heaters  for  high 

temoeratures,     (10  10  18,  Switzerland,) 
B.T,-H,  Co,     (G,E.  Co,)     Electric  heating  apparatus. 
Western  Electric  Co,     Printing  telegraph  systems. 

Portable  Electric  Current  Patents  Co.    Dry  battery  cells.     (10  IC  18.  U.S.) 
Wig.    Testing  magnetisable  objects. 

Hood.    Current  distributors  or  commutation  of  ignition  systems. 
Marks.     IVlug.)     Apparatus  with  Variable  Selt-inductance. 
Kessler  &  Hammond.     Electric  plug, 

October  11.  1919. 
Levjis.    Trolley  head. 

Lepine,     Wiring  systems  for  electric  light  and  power  installations. 
Western  Electric  Co,     Machine  switching  telephone  systems. 
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Companies*  Reports,  &c. 

The  directors  of  Messrs.  Crompton"  &  Compasy,  Ltd.,  hare  declared 
an  interim  dividend  at  the  rate  of  7  per  cent,  per  annum  for  the  six 
months  ended  Sept.  30,  1919,  on  the  preference  shares,  payable  Jan.  5. 

The  directors  of  the  Eastern'  Extension,  Austrai-asia  and  China 
Telegraph  Company,  Ltd..  hare  declared  an  interim  dividend  for  the 
three  months  ended  Sept.  30  of  3s.  per  share  (tax  free),  payable  on 
Jan.  13. 

The  Societe  Anonyme  Litercommunale  Beige  d'Electrieite  Brussels, 
which  is  interested  in  a  niimbnr  of  electric  supply  stitions  in  Belgium, 
is  to  increase  its  capital  from  4.000,000  to  10,000,000  frs.  by  the  issue  of 
12.000  new  shares  of  .lOO  frs.  each. 

The  GuANAJUETO  Power  and  Electric  Company  and  its  sub- 
sidiaries the  Jliehoacan  Power  Compgny  and  the  Central  Mexico  Light 
and  Power  Company  propose  to  pay  two  additional  overdue  coupons 
of  the  bond  issue  of  each  com]jany. 

The  BuRMAH  Electric  Tramways  and  Lighting  Company,  Ltd., 
has  declared  a  dividend  of  10  per  cent.  (10s.  per  share),  less  tax.  on  the 
preference  shares  for  the  period  ending  July  31,  1911  ;  £8.000  has 
been  placed  to  de]>reciation  reserve,  and  £750  to  depreciation  of  invest- 
ments ;  a  sum  of  £492  being  brought  forward. 

The  gross  receipts  of  the  Manx  Electric  Railway  Company  for 
year  ended  Sept.  30  last  were  £.57,102,  gross  expenditure  was  £26.601 
and  profit  £31,501.  The  debit  balance  was  £31,411,  leaving  £90,  and 
after  deducting  this  from  interest  on  first  debentures  (£9,000)  there 
remains  a  debit  balance  on  revenue  account  of  £8,910.  It  is  proposed 
to  resume  cash  payments  for  the  half-years  interest  due  on  April  1 
next  for  both  the  first  and  second  debentures,  together  with  the 
interest  on  the  latter  which  has  accrued  since  date  of  issue. 

The  trading  profit  of  the  Barbados  Electric  Supply  Corporation, 
Ltd.,  for  the  year  ended  June  30.  1919.  amounted  to  £3,600,  compared 
with  £3.197  for  the  previous  year.  A  sum  of  £1,303  has  been  charged 
for  repairs  and  renewals  compared  with  £484.  Capital  expenditure 
amounted  to  £1,854,  and  to  meet  the  srowing  demand  and  to  provide 
sufficient  spare  plant  to  enable  systematic  overhaul  work  to  be  carried 
out  with  a  minimum  of  inconvenience  to  consumers,  the  directors  are 
installing  an  additional  set  of  225  kw.  Negotiations  are  being  resumed 
with  the  proprietors  of  the  local  tramway  system. 

Mr.  E.  Lloyd  Pease,  who  presided  over  the  annual  meeting  of  the 
Power  Gas  Corpn.,  Ltd.,  last  week,  stated  that  there  had  been  an 
increased  output  in  the  manufacture  of  compact  and  comparatively 
small  gas  plants  for  producing  gas  for  manufacturing  and  power  pur- 
poses. To  a  comjjany  like  theirs,  identified  with  the  supply  of  power, 
the  present  position  of  tlje  question  of  cheap  power  and  the  proposal  to 
erect  super-stations  and  attendant  limitations  to  freedom  of  action  con- 
tained in  the  Electrioity  Bill  was  a  subject  of  special  interest.  There  was 
a  widely  spread  feeling  that  the  present  was  not  a  favourable  one  for 
engineering  experiments  on  a  large  scale.  To  many  persons  it  would 
appear  that  such  a  large  expenditure  as  was  proposed  would  be  only 
justifiable  if  a  great  economy  were  certain  to  be  realised.  Tlie  view  had 
been  expressed  by  several  authorities  that,  while  capital  outlay  on  large 
central  electric  sfcitions  would  be  justified  for  the  supply  of  power  to  rail 
ways  and  for  electrolytic  processes,  to  regard  them  as  the  best  means 
of  electric  generation  for  universal  requirements  was  a  mistaken  view. 

The  report  of  the  British  Mannesmann  Tube  Company-,  Ltd.,  for 
the  year  ended  June  30,  1919,  states  that  the  manufacturing  profit,  after 
deducting  works  charges  and  depreciation,  was  £1.50,144,  and  with 
interest,  &c.,  and  balance  brought  forward  (£65,905),  the  total  was 
£228,64.5,  and  after  deducting  administration  expenses  (£43,571)  the 
balance  was  £185,073.  After  meeting  debenture  interest  and  other 
charges,  and  transferring  to  resen'e  £10,000.  the  balance  was  £138,719. 
Deducting  preference  dividend  and  interim  dividend  to  Dec.  31,  1918,  of 
4  i)er  cent.,  the  balance  was  £106,769.  It  is  proposed  to  pay  a  final 
dividend  of  4  per  cent,  and  a  bonus  of  1  per  cnet.,  making  (with  interim 
dividend)  a  total  of  8  per  cent,  per  annum,  plus  a  bonus  of  1  per  cent., 
leaving  to  be  carried  fonvard,  £72,769.  Since  the  cessation  of  hostiUties 
the  Landon  works  have  been  operated  to  the  full  capacity  ;  the  demand 
for  British-Mannesman  tubes  has  been  much  in  excess  of  production 
and  the  output  has  been  unavoidably  hampered  by  the  change  from 
war  to  peace  conditions  and  by  shortage  of  raw  materials.  Progres  at 
the  Xewport  works  has  Ukewise  been  impeded  by  difficulties  in  obtaining 
deUverv  of  plant  and  material.  The  directors  recommend  an  increase 
of  the  share  capital  to  £2,000,000  by  the  creation  of  1,320,000  ordinarj- 
shares  of  £1  each. 

The  directors  of  Bulleks.  Ltd.,  have  issued  a  report  covering  the 
years  ended  .July  31,  1916,  1917,  1918  and  1919.  The  business  has  been 
maintained  with  great  success  in  spite  of  the  abnormal  difficulties  pre- 
sented by  the  war.  The  conversion  of  the  works  from  war  to  peace 
conditions  has  been  most  satisfactorily  accomplished,  and,  in  addition 
to  the  special  depreciation  allowed  by  the  Government  a  further  amount 
of  £5,000  has  tjeen  hypathecated  to  meet  the  altered  conditions  of  the 
Hanley  works.  In  order  to  deal  with  the  great  increase  in  the  volume 
of  business  new  works  at  Milton  are  being  erected,  and  are  nearly  com- 
plete, which  will  be  equipped  to  employ  the  most  recent  scientific  methods 
and  to  manufacture  material  which  has  been  hitherto  largely  imiwrted 
from  the  Continent.  All  the  suri-iving  employees  who  were  called  up 
have  been  reinstated,  and  an  agreed  proportion  of  disabled  soldiers 
has  been  taken  into  Hhe  service  of  the  company.  The  accounts  for 
1916,  1917  and  1918  have  been  adjusted,  and  a  final  balance  of  £9,442 
17s.   lOd.  has  been   brought  forward.     For  the  ye."r  1916  a  dividend 


of  7i  per  cent,  was  paid  on  the  ordinary  shares,  and  for  1917  and  1918 
10  per  cent,  was  paid.  Tlie  accounts,  after  payment  of  directors'  fees, 
salaries,  &c..  and  after  providing  for  excess  profits  duty,  show  a  profit 
of  £32,652  18s.  Id.,  which,  with  £9,442  17s.  lOd.  brought' forward,  makes 
a  total  of  £42,095  15s.  lid.  The  directors  recommend  that  a  further 
di\"idend  of  7i  per  cent.,  making  12J  per  cent,  for  the  past  year,  be  j)aid 
on  the  ordinary  shares  ;  that  £10,000  be  placed  to  reserve,  a  further 
allocation  of  £5,000  against  contingencies  at  Hanley.  and  the 
balance  of  £845  15s.  lid.  be  carried  forward.  The  dividend  of  5  per 
cent,  on  the  preference  shares  has  been  paid. 

At  the  statutory  meeting  of  Ward  &  Goldstone,  Ltd.,  which  was 
recently  held  at  llanchester,  Mr.  M.  H.  Goldstone  presided  and  stated 
that  the  stat^  of  their  order  book  was  verj'  healthy  ;  in  fact,  they  were 
booked  up  at  profitable  rate;  in  most  departments  for  a  long  time  ahead. 
The  demand  for  wires,  cables  and  flexible  cords  continued  in  excess  of 
the  supply.  Not  only  was  there  a  continued  increasing  demand  for 
cables  for  lighting,  heating,  power,  telephone  and  bell  service,  but  the 
automobile  industry  requirements  were  very  substantial,  and  the 
directors  were  making  pro^"ision  in  the  new  works  for  increasing  the 
output.  In  the  departments  relating  to  switch  and  fuse  gear,  owing  to 
the  heavy  stocks  of  castings  they  usually  carried,  they  had,  as  yet,  not 
been  seriously  handicapped  by  the  moulders'  strike,  but  unless  that 
trouble  was  soon  settled,  he  feared  that  department  was  likel}-  to  suffer. 
The  demand  for  their  electric?  1  plants  for  lighting  country-  houses, 
bungalows,  cinemas,  &e.,  was  growing,  and  the  directors  looked  to  that 
department  to  supplement  their  profits  to  a  considerable  extent.  In 
spite  of  the  competition  of  American  and  other  makers,  their  lighting 
sets  were  so  dependable  and  reasonable  in  price  that  they  had  little 
fear  of  fair  competition.  They  were  anxious  to  remove  to  their  new 
works,  and  the}-  hoped  to  start  moving  in  April  next,  and  as  it  was 
intended  not  to  stop  production  during  removal  they  were  duplicating 
a  portion  of  their  machinery.  The  turnover  continued  to  increase 
satisfactorily,  and  the  directors  were  optimistic  as  to  the  future  prospects. 

At  the  recent  meeting  of  the  Low-  Temperature  Carbonisation, 
Ltd.,  the  managing  director  (Mr.  H.  L.  Armstrong),  who  presided, 
stated  that  their  engineering  staff  had  reported  in  September  that  the 
claims  made  in  the  past  for  the  company's  process  were  fully  justified, 
and  therefore  negotiations  were  commenced  for  several  large  schemes 
to  erect  plants  as  soon  as  industry  had  settled  down.  A  contract  had 
been  arranged  w-ith  the  Yorkshire  Electric  Power  Company  to  erect  a 
plant  and  supply  all  the  gas  that  can  be  made  from  the  carbonisation 
of  500  tons  of  coal  per  day.  That  gas  was  to  be  burnt  in  the  com- 
pany's boilers  in  place  of  raw  coal,  and  they  were  supplying  the  gas  at 
a  price  which  showed  a  great  saving  over  coal  He  assured  his  hearers 
that  through  that  contract  a  great  industrial  aw^akening  was  fore- 
shadowed. Negotiations  were  then  begun  with  an  influential  group 
of  manufacturers  in  a  great  industrial  district  in  Scotland,  and  their 
scheme  immediately  found  favour  with  the  parties  interested.  Assu- 
rances had  been  given  that  consumers  whose  aggregate  consumption 
was  4,000-5.000  tons  of  coal  per  week  would  purchase  gas  from  a  super- 
carbonising  station  as  soon  as  erected.  They  were  getting  out  a  plan 
by  which  the  scheme  could  be  worked  on  co-operative  lines.  Nego- 
tiations were  also  practically  complete  for  the  erection  of  a  ])lant  to 
carboni.se  a  minimum  of  500  tons  of  coal  per  day  near  Sheffield.  Although 
in  all  those  schemes  the  only  arrangements  were  those  which  had  beeli 
made  to  sell  the  gas.  large  quantities  of  motor  spirit,  oil,  smokeless  fuel, 
sulphate  of  ammonia,  chemicals.  &c.,  would  also  be  made  and  marketed. 
Work  upon  the  above  plants  was  expected  to  start  next  year,  and 
would  probably  be  handled  by  subsidiary  companies.  They  had  modern- 
ised and  redesigned  their  plant  at  Bamsley. 

Mr.  H.  Kahn,  who  presided  over  the  recent  annual  general  meeting  of 
the  shareholders  of  the  Aron  Electricity"  Meter,  Ltd..  stated  that  the 
chief  assets  of  the  company  consisted  of  their  factories  in  Schweidnitz 
and  Charlottenburg.  whach  were  incorporated  into  a  German  company, 
of  which  the  Aron  "Company  held  all  the  shares.  Some  time  after  the 
outbreak  of  war  those  shares  were  sold  by  the  German  Public  Trustee 
to  tierman  subjects,  and  all  they  had  to  show  for  those  assets  was  their 
claim  on  the  British  Government  for  their  book  value  plus  goodwill. 
That  claim  had  not  yet  been  adjudicated  on.  They  had  also  a  factory 
in  Vienna,  constituted  as  a  company  on  similar  lines.  The  shares  stiU 
belonged  to  them,  but  were  of  greatly  reduced  value,  inasmuch  as  the 
concern  sustained  a  serious  loss  owing  to  the  tremendous  fall  in  exchange 
in  kronen  when  the  mark  was  stiU  high,  and  when  the  Vienna  company 
was  called  upon  to  liquidate  its  accumulated  debit  balance  for  goods 
supplied  by  the  Germany  company.  The  Vienna  company  also  ran 
the  Hungarian  branch  at  Buda-Pest,  which  at  the  time  was  seized  by  the 
then  Soviet  Government,  but  on  the  fall  of  the  latter  was  released,  and 
was  working  again  under  its  own  administration.  Their  French  com- 
pany, which  had  never  been  a  particularly  remunerative  concern,  was 
now" being  liquidated.  Their  Belgian  branch,  also  a  limited  company,  and 
the  shares  of  which  were  held  by  the  French  company,  had  most  of  its 
realisable  assets  confiscated  bv  the  Germans.  In  that  case  a  claim  had 
lieen  lodged  with  the  French  Government.  Their  Italian  branch  was 
likewise  a  limited  company,  but  the  shares  were  held  by  the  German 
company.  That  small  branch,  which  had  also  been  directly  managed  by 
the  German  companv,  would  have  to  be  adjusted  when  the  settlement 
was  made.  The  English  factory,  which  before  the  war  rarely  showed  a 
profit,  now,  together  with  the  Taximeter  Company,  had  made  sufficient 
profits  to  ])av  interest  on  the  debentures  and  on  the  unsecured  loan,  as 
well  as  all  head  office  expenses.  The  results  of  the  current  year  would 
be  better  than  during  the  past  few  years.  The  future  of  the  company 
was  dependent  on  the  result  of  the  adjudication  of  their  claim  agamst: 
the  British  Ciovemment  for  the  loss  of  their  German  assets. 
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NeM^  Companies. 


B.  E.  B.  ELECTRIC  MOTORS.  LTD.  ( Uil.T4'.M.  I'rivalc  fompanj-. 
Reg.  Dec.  17.  ia|iital  tJii.iNHi  in  11  shares,  to  carry  on  the  business  of 
buyers  and  sellers  of  and  d'^alers  in  all  kinds  of  vehicles,  .ships  and  vessels 
(whether  projx'lled  by  electricity,  steam  or  other  power),  and  all  electric 
or  other  motors,  &c.  Solicitor,  C.  E.  W.  Ogilvie,  ;!2,  Essex-street, 
Strand.  W.f.  2. 

BRITISH  ARIS  SPARKING  PLUG  COMPANY,  LTD.  ( Itil.OGti).— 
Private  company.  Hcl'.  Deo.  22.  capital  £.5.1  KIO  in  £1  shares.  Objects: 
to  carry  on  the  business  of  manufacturers  and  importers  of  and  dealers  in 
sparking  plugs  and  all  kinds  of  mechanical  or  electrical  machinery, 
turbines,  dynamos,  &c.,  and  to  enter  into  an  agreement  with  Soci^te  Aris, 
of  Lyons.  "  Permanent  directors  are :  J.  P.  Edmunds.  H.  H.  Deacon, 
F.  H".  Brid'.'e.  .\.  .S.  Shcdden.  H.  .T.  Edmunds  and  A.  L.  Rhys-Evans  (also 
secretary).     Keg.  office  :  ti.")S.  Merchants-exchange,  Bute  Docks,  Cardiff. 

BRITISH  BRASS  nTTlNGS.  LTD.  (I()l,9ti8).— Reg.  Deo.  22.  capital 
£35O,00«)  in  £1  shares.  Objects  :  to  take  over  the  businesses  of  Spcrryn 
4  Company,  ('has.  Joj-ner  &  Company.  Ingram  &  Kemp,  and  Player  & 
Mitchell,  with  certain  of  the  assets  there'hf  (the  purchase  considerations 
being  respectively  £95.1144.  £45.:}0.-),  £28.164  and  £23,872).  and  to  carry 
on  the  business  of  brass  and  iron  founders,  water,  gas  and  electric  fittings 
manufacturers.  &c.  The  first  directors  are  :  G.  Sperryn.  f!.  51.  Sperryn, 
H.  B.  Butler,  D.  E.  Orubb,  W.  J.  G.  Sperryn  and  VV."  Dampier ;  acting 
secretary.  H.  B.  Butler. 

BRITISH  ELECTRICAL  REPAIRS,  LTD.  ( 161,90.5).— Reg.  Dec.  20, 
capital  f.'iO.iMin  in  £10  shares.  Objects  :  to  carry  on  business  as  indicated 
by  the  title.  First  directors  are:  J.  J.  Atkinson,  H.  C.  Evans,  N. 
Fletcher.  L.  \".  Ccrrard.  H.  M.  Longridce.  M.  H.  MaNwcll  and  H.  F. 
Taylor.     Reg.  otlire  :    24.  Fennal-stroet.  Mamhcst.r. 

OWEN  MAGNETIC  TRANSMISSION  SYNDICATE.  LTD.  (161.159)  — 
Private  company.  Reg.  De<-.  1.  <apital  £12,000  in  £1  shares.  Objects: 
To  finance  the  acquisition  and  sale  of  patents  and  to  promote  companies, 
rubber  and  oil  companies,  &c.  Sec:  G.  E'liott.  Solicitor:  A.  P.  Paine, 
20.  Essex-street.  W.C. 

PERNA  ENGINEERING  WORKS  BLACKPOOL)  LTD.  (161.690).— 
Private  com])any.  Heu.  Dec.  15.  capital  £3.(IIHI  in  £1,  shares.  Objects: 
To  take  over  the  business  carried  on  at  Blackpool,  as  the  "  Perna  Engi- 
neering Works,"  and  to  carry  on  the  business  of  general  and  electrical 
engineers,  manufacturers  of  Perna  electric  dviiamos,  lighting  sets  and 
otherPeniasppcialili.-s.  &c.  I'itst  ilin-ctci-sar  •":  C.  H.  .Mcrris.  W.  ,S.  Pvrah 
andR.  H.  .Mann.      Hrn.  ,.|ti<v  :  Ca^t  Ir-jatr.  South  Sh..iv,  l',la(k]iiiol. 

PREMIER  ELECTRIC  WELDING  COMPANY  (NEWCASTLE),LTD.  (161 .602). 
Private  com])anj'.  Reg.  Dec.  12.  Capital  £()0,000  in  £1  shares.  To 
carry  on  the  business  of  welders  of  metals  and  other  substances  by  elec- 
trical, oxy -acetylene  or  other  process,  electrical  and  general  engineers, 
&c.      Solicitors  :    Bircliain  &  Cniiipany.  46,  Parliament-street,  S.W. 

STAB  ELECTRICAL  ACCESSORIES,  LTD.  (161,256)— Private  company. 
Reg.  Dec.  :i,  capital  iltl.UOO  in  £1  shares  (5,000  7i  per  cent,  cumulative 
preference).  Objects  :  To  carry  on  the  business  of  electrical,  eiv'l  and 
«anitary  engineers,  electricians,  &c.  Reg.  office  :  13,  Frederick-street, 
Birmingham. 


Prices  ol  Metals.  Chemicals,  &c. 

Tuesday,  Dec.  30. 

Copper —  Price.                Inc.  Deo. 

Bestselected perton  £120     0     0     £5     o    0  — 

Electrolytic  bars £121     0     0     £3     0     0  — 

H.C.  wire  basis per  lb.  Is.     4-^d.             |d.  — 

Sheet ,  Is.     4id.  '            —  — 

PhosphoT-hronze  Wire — • 
Phosphor-bronze 

wire,  basis   „  Is.  8^f  1.             ^d.  — 

Braei  60/40— 

Red,  basis     „  Os.  I0|1               fd.  — 

Sheet,  basis   ,,  Is.  2|1.                —  — 

Wire,  basis    ,  Is.  2H.                —  — 

■Iron — 

Cleveland  Warrants     per  ton  £8     4     0             —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £34  10    0            —  — 

Lead  Pig— 

English 46  10     0       £1   10     0  — 

Foreign  or  colonial             „  45  12     6     £1    17     6  — 

Tiw— Ingot    338    0     0  £12  10     0  — 

Wire, basis    perlb.  0     4     ]i     IJd.  — 


Balammoniac. — Percwt.95s.anQ9  )s. 
45ulphur  (Flowers).— Per  ton  £23. 
„      (Roll  Brimstone). — Per  ton 

£22  10<. 
Svlphuric    Acid    (Pvrites,  168°).— 

Per  ton.  £7  18s.  9d. 

Shellac— T.'S.  Orange,  77os.-780=. 

Rubher.-Va.rA  tinR.23.  7.W. :    plantation  Ist.  latex  2s.  9Jd.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cable, 
iitd.,  and  the  rubber  figures  by  W.T.  Henley's  Telegraph  WorksCompany 


Copper  Sulphate. — Per  ton  £40. 
Boric    Acid  (Crystals) — Per     ton 

£72. 
Carbon  Bisulphide. — Per  ton  £56, 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate. — Per  lb.  6d. 


Thirty'Seveii  Years  A^o. 

[Fiom  Thk  KLbXTRICIAN,  Dec. .  0,  1882.] 

Ether. — Dr.  0.  J.  Lodge  was  to  lecture  on  this  subject  at  the  London 
Institution  on  Thursday  night. 

ELECTKir  LiUHTixii  IS  AuEKDEKN. — The  principal  streets  of  Aber- 
deen were  lighted  for  the  first  time  on  Saturday  last  by  means  of  the 
Brush  system  of  electric  lighting. 

A  Holiday  Task. — We  present  our  readers  with  a  puzzle  for  New 
Year's  Day.  What  (ierman  author  defines  magnetism  thus:-- 
■  Magnetism  is  centropheric  antagonism,  a  radical  line,  0,-1,  the 
action  of  the  line  being  cleft  at  one  extremity.  Magnetism  has  its  root 
in  the  beginning  of  creating.     It  is  prophesied  with  time." 

Ei.ECTmr  LloHTiNO  IN  PAKI^;. — "The  proprietors  of  the  Bon  Mareho 
in  Paris  have  begun  to  replace  gas  in  some  of  their  departments  by  the 
Edison  system.  Five  hundred  Edison  .\  lamps  will  replace  as  many 
gas  burners  in  the  basement  and  other  parts  of  the  building.  It  is 
stated  that  the  telegra|)li  ollice  in  the  Rue  de  Greiu'lle  is  to  be  lighted 
bj'  means  of  10  Cance  arc  lamps. 

New  Secondary  Battery. — A  secondary  battery,  invented  by 
Messrs.  Liardet  &  Donnithorne,  has  been  on  view  at  No.  38,  Holborn- 
viaduct  for  some  days.  The  main  features  of  this  battery  arc  the  inter- 
mixture of  porous  lead,  deposited  either  by  direct  action  by  nutans  of  a 
galvanic  current,  or  by  the  action  of  spelter,  with  oxides  and  salts  of 
lead  such  as  may  be  jiroduced  from  galena  or  other  lead  ore.  This 
mixture  is  i)laced  in  very  thin  plates  of  pure  lead,  and  is  kept  in  position 
by  porous  plates. 

Death  of  .Mr.  C.  V.  Walker. — Mr.  C.  \'.  Walker.  F.R.S..  past  presi- 
dent of  the  Society  of  Telegraphic  Engineers,  and  tclegra])hic  engineer 
for  the  South  Eastern  Railway  Company,  died  at  Tiiiil)ridge  Wells  on 
Sunday,  in  the  seventy-second  year  of  his  age.  .Mr.  Walker  was  one  of 
the  oldest  telegraphic  engineers  in  the  country,  and  was  the  inventor 
of  several  useful  appliances,. 

Telephoning  from  London  to  Brichton.  — On  Thursday  last 
(Dec.  21).  the  London  Exchange  of  the  Unitc<l  Telephone  Company  was 
experimentally  connected  with  the  company's  exchange  in  West-street, 
Brighton,  wires  being  carried  there  from  the  railway  station.  Ordinary 
post-office  telegraph  wires  were  utilised  with  satisfactf)ry  results,  con- 
versation being  carried  on  between  the  two  jilaces.  and  voices  recognised. 
Some  induction  noises  were  experienced,  but  not  to  any  very  great 
extent.  Coiigratulatory  messages  were  receiveil  an<l  exchanged  between 
the  -Mayor  and  Mr.  .J.  P.  Knight,  the  general  manager  of  the  Brighton 
Railway.  Several  leading  townsmen  and  men  of  business  also  tested 
the  telei)hone. 

Fro.m  an  Akticlk  entitled  "Dangers  to  Electric  Li  ohtiso." — 
One  frequently  meets  with  paragraphs  in  the  non-technical  press  con- 
cerning the — for  the  most  part  visionary — dangers  from  electric  lighting, 
but  our  theme  is  the  converse  of  this — the  dangers  ("  clectiric  lighting. 
.  .  .  .  The  danger  we  would  draw  our  readers'  attention  to  is  a 
danger  from  within,  and  we  have  reason  to  know  it  is  a  very  real  one. 
It  arises  from  the  desire  of  certain  companies  and  individuals  to  do 
immediate  business  at  any  cost,  with  the  result,  as  the  head  of  a  large 
firm  said  to  us  the  other  day,  "  I'm  sick  of  the  whole  thing,  and  have 
given  orders  to  have  the  whole  plant  cleared  out  at  the  end  of  the  week." 
It  will  hardly  be  believed  that  in  what  was  avowedly  a  test 
installation — an  installation  at  the  company's  own  request — there  was 
not  a  single  instrument  for  measuring  current  or  illuminating  jmwer  of 
lamps,  even  in  the  roughest  way  ;  the  lea<ls  3imi)ly  went  direct  from 
the  dynamo  to  the  department  where  the  light  was  used. 

From  the  Leading  Article. — For  a  long  time  the  patents  relating 
to  electric  lighting  did  not  constitute  more  than  5  per  cent,  of  our  weekly 
summaries  of  recent  inventions.  Now  they  are  probably  nearer  50  per 
cent.  Nevertheless,  sufficient  progress  has  been  made  to  show  that 
in  a  comparatively  short  time  a  formidable  rival  would  make  its  way 
in  ])ublic  faxour  to  the  old-established  gas  lighting  agency.  How  short 
that  time  would  be  we  certainly  did  not  antici|)ate,  but  in  this  we  were 
not  singular.  If  anj'body  else  was  wise  enough  to  foretell  its  extra- 
ordinary and  unprecedented  development  in  the  course  of  three  or  four 
years,  all  we  can  say  is  that  we  have  ungrudgingly  helped  to  make  his  , 
prophecy  come  true.  The  practicability  of  the  electric  light  is  now 
fully  established  ;  its  popularity  is  well  assured  :  all  that  remains  is 
for  scientists  and  experimentalists  to  render  it  tolerably  cheap.  From 
week  to  week  our  jiat'es  testify  to  the  efforts  being  made  in  this  direction, 
and  when  another  \cw  Year  comes  round  we  doubt  not  that  the  record 
of  substantia!  progress  will  be  as  gratifying  as  it  has  been  in  the  last. 

Electric  Lighting  in  Mines. — Messrs.  Bell  Brothers  successfully 
tried  for  the  first  time,  on  Wednesday  evening,  says  the  "  Newcastle 
Chronicle  "  for  Saturday  last,  the  electric  light  for  illuminating  the 
works  both  above  and  below  bank  at  their  Page  Bank  or  South  Brance- 
peth  Colliery.  The  system  used  is  that  of  the  Maxim  Weston  Electric 
Light  Companj',  and  there  are  nine  lights  at  bank  on  the  pit  heap  antl 
in  the  engine-houses,  and  24  underground,  17  of  these  being  in  the 
Brockwell  Pit  at  the  shaft  bottom,  sidings,  stables,  and  engine-house. 
The  other  seven  are  in  the  Busty  Pit,  similarly  placed  to  those  in  the 
Brockwell.  These  lights  arc  driven  by  a  double  engine,  with  a  pair  of 
10  in.  cylinders  with  2(1  in.  stroke,  at  a  speed  of  90  revolutions  per  minute, 
which  gives  800  revolutions  on  the  dynamo.  This  dynamo  is  capable 
of  working  90  lights  of  25  candle-power  each.  A  second  engine  is  in  a 
forward  state,  and  in  the  course  of  another  week  will  be  at  work,  when 
the  whole  of  the  surface  works,  coUiery  offices,  managers'  and  engineers' 
houses,  etc.,  will  be  illuminated  with  the  electric  light.  The  engines  for 
working  the  dynamos  are  driven  by  steam,  obtained  from  the  waste  heat 
of  the  coke  ovens,  which  are  close  by. 
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Notes. 


The  Electricity  Supply  Act  in  Operation. 

If  we  were  not  afraid  of  metaphorical  incongruity  we  should 
say  that  Mr.  Faraday  Proctor  had  taken  the  bull  by  the 
horns  and  made  the  lion  lie  down  with  the  lamb.  For  the 
new  Electricity  Supply  Act  was  but  a  few  days  old  when 
he  convened  a  meeting  for  the  West  of  England  "'  District  " 
with  a  view  to  setting  up  a  Joint  Electricity  Authority.  At 
least  a  preliminary  success  has  crowned  his  efforts.  The 
representatives  of  both  municipal  and  company  undertakings 
and  of  the  County  Councils  who  attended  the  meeting  at 
Bristol  Town  Hall  on  Friday  last  came  to  agreement  to  form 
a  Joint  Authority.  Formal  resolutions  of  the  municipa- 
lities interested  and  of  the  Boards  of  Directors  of  the  Com- 
panies in  the  area  thus  tentatively  submitted,  are,  of  course, 
necessary,  but  if  the  spirit  of  unanimity  which  characterised 
the  taking  of  this  preliminary  step  continues  it  looks  as 
though  the  Bristol  Joint  Authority  will  be  first  in  the  field. 
The  energy  and  dispatch  with  which  these  immediate  steps 
have  been  taken  certainly  deserve  the  warmest  encourage- 
ment by  the  Electricity  Commissioners.  The  keynote  of 
the  Act  throughout  has  been  '"  urgency  "  ;  and  it  is  to  be 
hoped  that  this  will  be  realised  and  acted  upon  on  all  sides 
as  it  has  been  in  the  case  just  cited. 


has  as  a  preliminary  to  pass  the  matriculation  examination 
of  both  college  and  university.  It  is  further  urged  that  this 
arrangement  makes  for  rigidity  in  the  curriculum,  while  the 
university  regulation  that  external  examiners  must  be  appointed 
to  conduct  the  university,  examinations,  and  the  fact  that 
many  of  the  students  entering  the  Imperial  College  have  not 
matriculated  in  the  university  both  cause  unnecessary  hard- 
ships. Now  it  is  recognised  by  the  signatories  of  this  letter 
that  the  degree  is  a  sign  that  the  student  has  received  the 
highest  kind  of  training.  For  this  reason  they  are  anxious 
that  every  student  worthy  of  this  distinction  should  graduate, 
but  they  feel  that  they  and  not  the  London  University  are  the 
proper  authority  to  award  degrees  in  technical  subjects. 


Proposed  Technical  University  for  London. 

About  a  year  ago  the  suggestion  was  made  that  the  Imperial 
College  of  Science  and  Technology  should  be  turned  into  a 
Technical  University  with  the  power  of  granting  degrees 
in  science  and  technology.  This  important  question  has 
again  been  raised  by  an  influential  deputation  which  waited 
upon  the  Lord  Preside>"t  of  the  Council  and  the  Presi- 
dent OF  THE  Board  of  Education,  and  the  claims  of  those 
who  consider  that  the  establishment  of  such  a  technical  uni- 
versity is  necessary  have  been  also  put  forward  in  a  letter 
which  appeared  in  the  ''  Times  "'  on  December  31,  signed  by 
a  number  of  the  higher  teaching  staff  of  the  Imperial  College . 
It  will  be  remembered  that  the  establishment  of  a  new  technical 
university  is  considered  necessary  because  under  the  present 
arrangement  a  student,  say,  in  engineering  has  not  only  to 
pass  the  examinations  of  the  college  at  which  he  works  but 
those  of  the  university  itself  in  order  to  obtain  a  degree,  and 


Separate  Universities  a  Wrong  Policy. 

We  entirely  disagree  with  this  view,  for  to  use  the  estab- 
lishment of  two  universities,  even  in  so  large  an  area  as  London, 
one  to  grant  degrees  in  arts  and  science  and  the   other  to 
grant  degrees  in  technology,  would  be  a  wrong  policy.     After 
all,  a  degree  is  only  an  indication  that    the    recipient  has 
successfully  passed  through  a  certain  course  of  study,  and  its 
value  depends  on  what  that  course  of  study  is.     There  are, 
for  instance,  certain  diplomas,  such  as  those  granted  by  the 
Central  Technical  College  of  the  City  and  Guilds  Institute, 
by  the  Royal  School  of  Mines  and  by  the  Institution  of  Civil 
Engineers  which  are  as  valuable  to  the  holder  as  any  degree 
can  be.      And  surely  the  claim  of  the  Imperial  College  autho- 
rities to  grant  degrees  without  the  investigation  of  an  external 
examiner  is  not  meant  seriously.     We  believe  that  in  every 
university  external  examiners  are  always  appointed  to  assist 
the  professional  staff  in  degree  examinations  and  to  referee 
in  uncertain  cases.     It  would  be  a  pity  for  many  reasons  if  this 
were  not  done.      We  think,  indeed,  that    the  real  solution 
of  the  difScidty  in  this  case  is  to  be  found  in  compromise, 
and  that  the  difficulties  whereby  the  student  has  to  pass  two 
matriculation   examinations    and    to   undergo    at   the   same 
time  a  course  of  study  for  his  college  diploma  and  for  his 
degree  examination,   and  finally  to  pass  two  examinations 
to    obtain    what    are   really   equal   qualifications,  could    be 
overcome.     That   such    a    state    of  things    should    continue 
is  absurd,  but  it  would  be  regrettable  in   the  last  degree  if 
any  split  should  take  place,  so  that  we  earnestly  hope  saner 
councils  will  prevail.     A  very  slight  alteration  in  the  present 
university  statutes  should    give  the    necessary    solution  to 
the  difficultv. 
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Electric  Developments  on  the  North-East  Coast. 

If  there  is  one  jtUicc  in  this  country  where  the  use  of  electric 
power  develops  perhaps  more  rapidly  than  anywhere  else,  it 
is  on  the  North-East  Coast.  And  although  during  the  last 
few  years  expansion  has  been  necessarily  allowed  only  when 
it  was  for  war  purposes,  now  that  the  country  has  returned 
to  a  state  of  peace  the  Newcastle-on-Tyne  Electric  Supply 
Company  and  its  associate  concerns  are  making  numerous 
extensions  of  their  network  in  order  to  provide  for  an  ever- 
increasing  demand  in  the  counties  of  Northumberland  and 
Durham.  In  the  area  north  of  Blyth  a  20,000-volt  cable  some 
20  miles  in  length  is  being  laid  between  Bodlington  and 
Alnwick  to  supply  energy  to  the  new  Shilbottle  Colliery,  and 
also  to  certain  other  collieries  near  Whittle.  Attracted  by 
cheap  power,  many  enterprises  are  now  beginning  to  put  down 
works  in  the  Tyneside  area.  Among  these  is  the  Newcastle 
Graphite  Company,  which  is  an  industry  entirely  new  to 
Tyneside.  The  Seaton  Delaval  Coal  Company  has  a  large 
scheme  in  hand  for  the  electrification  of  their  collieries  at 
Seaton  Delaval  and  New  Delaval,  comprising  in  all  five  pits. 
In  these  pits  electrical  power  will  be  used  for  driving  the  main 
winding  engines,  as  well  as  for  pumping,  ventilating  and 
haulage.  At  the  Pegswood  Colliery  the  management  have 
decided  to  abandon  the  use  of  their  own  generating  station 
and  to  take  all  the  electrical  energy  they  require  from  the 
mains  of  the  Newcastle  Company.  We  also  understand  that 
the  Wallsend  and  Hebburn  Coal  Company  have  decided  to 
replace  their  steam  winder  at  the  Rising  Sun  Pit  by  an  electric 
winder.  This  will  complete  the  electrification  of  the  com- 
pany's winding  system,  and  will  give  them  five  electrically- 
driven  winders,  representing  in  the  neighbourhood  of  6,000  h.p. 
This  coUiery  company  is  also  proposing  to  use  electric  battery- 
locomotives  in  place  of  steam  locomotives  on  the  pit  bank,  and 
will  employ  the  same  type  of  haulage  for  delivering  coal  to 
the  houses  in  the  neighbourhood  of  the  colliery.  The  New- 
castle-on-Tyne Electric  Supply  Company  is  making  arrange- 
ments for  the  supply  of  still  more  energy  to  various  shipyards, 
while  it  is  interesting  to  note  among  the  many  thousand  horse- 
power supplied  by  them  for  industrial  purposes  thier  heating 
and  cooking  loads  are  not  neglected,  and  that  a  large  amount 
of  electric  cooking  apparatus  is  now  installed  at  various  works 
in  the  Newcastle-on-Tyne  district,  and  that  heating  installations 
in  hotels,  restaurants,  hospitals  and  business  premises  are 
becoming  increasingly  numerous.  All  these  developments, 
of  course,  mean  an  increase  in  the  capacity  of  the  generating 
plant  installed,  and  we  understand  that  the  Tees  Power 
Station  Coy's  North  Tees  power  station  will  shortly  be  ex- 
tended by  the  erection  of  two  20,000  kw.  turbo-generators 
and  the  necessary  auxiliary  plant. 


Electricity  in  Housing. 

We  have  from  time  to  time  insisted  on  the  great  importance 
of  the  introduction  of  electric  lighting,  heating  and  cooking 
into  the  houses  which  we  hope  wiU  shortly  be  erected  under 
the  National  Housing  Scheme.  The  use  of  electricity  in  the 
modern  house  can,  however,  go  further  than  this  and  be 
appUed  in  addition  to  what  are  generally  known  as  labour- 
saving  devices.  Now,  the  "  Daily  Mail "  has  been  taking 
a  great  interest  in  the  housing  question,  especially  from  the 
point  of  view  of  the  best  design  of  house  to  erect,  and  recently 
offered  three  prizes  of  £250,  £100  and  £50  respectively  for 
the  best  designs  in  which  labour  saving  was  the  primary 
object.  The  competition  aimed  at  obtaining  a  house  which, 
although  it  might  cost  more  to  build  in  the  first  instance, 
would  be  more  economical  to  run.  The  prize-winning  designs 
have  now  been  published,  and  it  is  interesting  to  note  that  the 
assessors'  report  that  perfection  has  not  yet  by  any  means  been 


arrived  at  in  the  matters  of  labour-saving  and  simplifica-  lam 
in  the  house,  and  that  out  of  the  100  per  cent,  standard  set 
by  the  assessors  the  winner  of  the  first  prize  scored  only  88 
per  cent.,  so  that  there  is  still  room  for  at  least  a  12  per  cent, 
improvement.  All  three  of  the  prize-winners  are  evidently 
aware  of  the  advantages  that  can  be  obtained  by  the  proper 
employment  of  electricity  in  the  home.  The  houses  are,  of 
course,  to  be  lighted  electrically,  but  the  use  of  radiators  is 
also  suggested,  and  an  interesting  point  is  that  tlu'se  are 
arranged  in  recesses  and  are  hung  on  hinges  so  that  they  can 
be  swung  out  from  the  wail  to  permit  a  person  to  go  behind 
them  with  a  broom  or  brush.  Electric  cooking  is  also  to  be 
employed,  and  one  of  the  prize-winnejs  has  provided  in  his 
design  for  an  electrically  heated  hotplate  in  the  serving 
hatch  so  that  it  is  evident  every  advantage  is  being  taken 
of  the  most  modern  arrangements.  In  considering  this 
question  it  may  be  pointed  out  that  what  is  usually  called  labour- 
saving  in  houses  should  really  be  called  labour  prevention, 
because  if  a  house  is  erected,  say,  with  banisters  which 
require  no  dusting  useless  labour  is  not  only  saved  but  pre- 
vented. Now,  in  every  house  it  is  not  possible  to  do  away 
W'ith  labour  altogether,  and  it  is  in  reducing  this  necessary 
labour  to  a  minimum  that  electricity  can  and  should  be 
made  to  plav  a  great  part. 

Municipal  Electricity  Supply  Loans- 

One  of  the  minor  troubles  of  the  electrical  engineer  of  a 
municipally  owned  electricity  undertaking  is  in  connection 
with  the  periods  for  which  loans  on  the  plant  of  his  undertaking 
are  issued.  It  has  been  felt  that  the  periods  allowed  for 
some  of  the  items  have  been  made  too  long,  while  in  others 
they  are  too  short,  and  that  in  fixing  them  not  sufficient 
attention  has  been  paid  to  the  development  which  is  still 
taking  place  in  electrical  engineering  design  and  construction. 
This  point  has  doubtless  been  considered  by  the  Ministry 
of  Health,  w'hosc  sanction  must  be  obtained  by  local  autho- 
rities in  England  and  Wales  before  loans  for  electricity  supply 
plant  can  be  obtained,  in  recently  revising  the  periods  on  which 
these  loans  are  issued.  As  a  general  rule  the  following  are 
now  the  maximum  periods  allowed  : — Generating  plant,  20 
years ;  cables,  25  years ;  house  services,  15  years ;  trans- 
formers, 15  years ;  .switchboards  and  switches,  17  years ; 
motor  generators,  in.struments,  &c.,  15  years;  lamp-posts 
carrying  arc  lamps,  25  years,  instead  of  10  years  as  formerly  ; 
accumulators,  5  to  7  years,  in.stead  of  7  years  ;  arc  lamps, 
5  years  ;  electric  motors  let  on  hire,  10  years  ;  meters,  5  years  ; 
mechanical  stokers,  15  years,  and  not  10  years  as  formerly. 
It  should  be  noted  that  no  figures  are  given  for  the  repayment 
of  loans  for  boilers,  condensing  plant,  economisers,  coal  hand- 
ling plant,  cranes  and  other  mechanical  handling  equipment, 
nor  overhead  mains,  metal  filament  lamps  and  posts 
for  street  lighting  using  these  lamps.  These  are  all  matters 
which  we  hope  will  soon  be  dealt  with  by  the  Ministry  of 
Health  or  the  Electricity  Commissioners  so  that  the  whole 
question  may  be  standardised.  For  our  part  we  think  it 
inadvisable  to  raise  loans  for  plant  and  equipment  for 
periods  of  less  than  10  years,  as  it  is  more  satisfactory  to 
pay  for  such  plant  out  of  the  current  revenue.  It  should  be 
pointed  out  that  the  periods  given  above  do  not  apply  to  the 
London  area,  where  more  generous  terms  ara  allowed,  the 
London  County  Council  and  not  the  Ministry  of  Health  being 
the  sanctioning  authority. 


The  Moulders'  Strike. 

Since  we  wrote  on  this  subject  last  week  matters  have 
taken  a  more  hopeful  turn,  thanks  to  the  active  intervention 
of  the  Parliamentary  Committee  of  the  Trades  Union  Con- 
gress and  of  Sir  Robert  Hoene.     As  a  result  of  this  inter- 
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vciition  tlie  conference  between  the  Eiigineerinf;  Euiplo\-ers' 
Federation  and  the  Executives  of  the  three  trades  unions 
concerned  was  reopened  on  Friday  last,  and  after  a  full  day's 
discussion  it  was  jointly  a<;reed  that  an  advance  of  5s.  per 
week  should  be  paid  to  the  men  on  the  resumption  of  work, 
and  that  future  general  alterations  in  wages  shall  be  dealt 
with  in  accordance  with  provisions  for  avoiding  disputes, 
which  shall  be  mutually  agreed  upon.  It  was  also  recom- 
mended that  work  shall  be  H'sumed  not  later  than  January  19. 
These  recommendations  have,  however,  to  be  balloted 
upon  by  the  members  of  the  moulders'  unions,  and  from  the 
result*  whicli  had  com(>  to  hand  at  the  time  of  goins  to 
press  it  would  appear  premature  to  be  too  oj)timistic.  We 
hope,  however,  that  the  men  will  see  the  great  desirability 
from  every  point  of  view  of  returning  to  work  without  delay. 
It  should  be  noted  that  the  moulders'  original  demand  was  for 
an  advance  of  15s.  a  week  for  men  and  7s.  6d.  for  boys.  Since 
that  date  an  award  of  5s.  a  week  advance  has  been  made 
to  the  48  other  engineering  unions  by  the  Arbitration 
Court.  The  strike  has  a]ii)arently  therefore  produced  nothing 
which  could  not  have  been  gained  by  more  legitimate 
means,  and  has  at  the  same  time  undoiibtedly  caused  wide- 
spread unrest  and  loss  of  trade.  On  the  other  hand  the 
present  struggle  may  be  said  to  mark  a  turning  point  in  the 
moulder's  progress.  No  longer  will  he  be  content  to  occupy  a 
position  of  secondary  importance  in  the  engineering  world,  for 
he  at  length  realises  his  value  as  a  craftsman,  and  intends  to 
be  treated  as  a  craftsman.  However  the  present  struggle 
terminates,  he  will  not  rest  content  with  a  rise  in  wages  alone. 
He  has  not  endured  the  hardship  of  a  five-month  strike  for 
the  purpose  of  annexing  a  few  extra  shillings  a  week.  His 
purpose  is  much  higher,  and  it  will  be  well  for  all  who  have 
the  interests  of  the  engineering  industry  at  heart  to  recognise 
this.  This  attitude  on  the  part  of  the  moulder  is  not  to  be 
deplored,  for  it  marks  the  awakening  of  a  sense  of  responsibility 
— of  self-respect,  and  that  is  what  is  needed  in  every  phase  of 
industrial  life.  Intelligence,  self-confidence  and  propor- 
tionate reasoning  are  factors  which  produce  the  efficient 
worker,  and  react  in  a  favourable  manner  upon  the  industry 
as  a  whole. 


independent  Imdy  in  order  that  the  best  use  may  l>e  made  of  it  for 
electric  and  other  puriwse.s.  In  this  connection  attention  is  called 
to  the  suggested  developments  in  the  Dimdee  district  and  on  Dart  - 
moor.     Details  of  the  latter  scheme  are  given  on  page  44. 

Some  particulars  af  joint  electricity  authorities  which  are  lioiii;; 
formed  under  the  Electricity  Supply  Act  of  1 9 1 0  are  given  on  page  45. 


Current   Topics. 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following : — 

Mr.  A.  Press  contributes  an  article  on.page'3oon  "  Triode  Ampli- 
fications and  Detector  Sensitivity,"  in  which  he  discusses  certain 
discrepancies  in  two  of  Capt.  L.  B.  Turner's  contributions  to  the 
Elkctrician  on  this  subject,  and  jjoints  out  that  these  appear  to 
be  due  to  the  sjTuboIism  of  partial  differentiation  employed. 

On  page  32  we  give  the  first  part  of  an  account  of  "  The  Elec- 
trification of  the  Melbourne  Suburban  Railways "  on  the  hifth- 
tension  direct-current  system.  This  has  been  carried  out  under  the 
instructions  of  the  Victorian  Government,  to  designs  of  Messrs. 
Merz  &  McLellan. 

On  page  36  we  conclude  our  account  of  a  Paper  on  "  Electricity 
in  Tin  Mines,"  read  before  the  Institution  of  Electrical  Engineers  by 
Messrs.  D.  M.  W.  Hutchison  and  W.  J.  Wayte. 

On  page  40  we  give  an  account  of  a  Paper  read  before  the  North - 
Eastern  Centre  of  the  Institution  of  Electrical  Engineers  on  "  Elec- 
trical Development  at  Christehurch  (X.Z.),"  by  Mr.  J.  L\i;hgoe. 

Our  Correspondence  Columns  (page  41)  contain  a  letter  by  M. 
Marius  Latour  commenting  on  the  fact  that  Prof.  Fleming  in  his 
recent  book  on  the  "'  Thermionic  Valve "  does  not  mention  any 
French  engineer  among  those  who  have  studied  the  question  of  the 
three-electrode  valves.  We  also  give  .Prof.  Fleming's  reply.  Mr. 
R.  C.  Clinker  states  that  the  "  Property  of  a  WeU-kno«Ti 
Alternating-current  Circuit  "  described  by  Mr.  E.  V.  Brown  on 
page  748  of  our  issue  of  December  26th  was  commented  on  some 
years  ago  in  the  Ei^ectrician.     He  is  unable  to  give  the  reference. 

Our  Leading  Article  (page''43)  deals  with  the  necessity  of  the 
water-power  available  in  this  coimtry  being  controlled  by  some 


Arrangements  for  the  Week. 

FRIDAY,  Jan.  9tb  (to-day). 

.tlNMOK    IxSTITUTIoy    OF    ExGrXEEl!S. 

7.:',ll  p.iii.  At  :i1.  Victoria-street,  Lonilnn.  S.W.I.  P.-ipi-r  on 
■  Goods  Handling  and  Control,"  by  Mr.  C.  H.  \Vooil!i,-l,l. 

Er.ECTRO-H.ARMOXIC    SoriETV. 

^  p.m.     At    the    Holborn    Restaurant,    London,     \V.(".     Smoking 
f'oiicert.      Mr.  \i.  L.  Robinson,  chairman. 
SATURDAY,  Jan.  10th. 

Royal  Ix.stitdtiox. 
■'i  p.m.     At   Albcmarle-street,   Piccadilly.    London.    W.      .Juvenile 
Lecture  on  "  Sound  in  War,"  by  Prof.   W.   H.   I'.ra'.'g,  F.R.S. 
(Lecture  VI.). 
TUESDAY,  Jan.  13th. 

RnVVI.    IxsTITrTIoN. 

3p.m.  At  Ail>eniarle-street,  Piccadilly,  London,  \V.  Lecture  on 
''  Modern  Dcvclojiment  of  the  Miner's  Safety  Lamp,"  bv  Sir 
•John  f'adman.  K.C.M.G.     (Lecture  I.). 

In'STITUTIOX    of    Cn^EL    ESGINEEKS. 

.5.30  p.m.     At    Great    Georfce-street,     London,    S.W.      Papers    on 
"  Wiiitby      Harbour     Improvement,"    by    Mr.    J.    llitchell ; 
The  Design  of  Harbours  and  Breakwaters  with  a  View  to  the 
Reduction  of  Wave  Action  mthin  Them."  b\'  Jlr.  R.  F.  Hind- 
mar^h  :    "  Wave  Action  in  Harbour  Areas,  with  Special  Re- 
ference to  Works  for  Reducing  it  at.Blvth  and  Whitby  Har- 
bours," by  Mr.  .1.  W.  Sandeman  ;    and  ""  The  Improvement  of 
the  Entrance  to  Sunderland  Harbour,  with  Reference  to  the 
Reduction  of  Wave  Action,"  by  Jlr.  W.  Simpson. 
Ikstitutiox  of  Electricai,  EscrMEERS — North  Mioland   Centre. 
7  p.m.     At    Hotel    Metropole,    Leeds.     Paper    on    "  I^arge    Power 
•     Transformers,"  by  Mr.  A.  G.  Ellis  and  Mr.  J.  L.  Thompson. 

iMSTrrtlTIOX    OF    ELECTRIC.4L    EXGINEERS — SCOTTISH    CeNTRE. 

7  p.m.  At  Princes-street  Station  Hotel.  Edinburgh.  Paper  on 
"  The  Electrical  Power  Supplv  in  the  War  Zone,"  bv  Major 
T.  Rich,  O.B.E. 

RoxTGEX  Society. 
7  p.m.     At  the  Royal  Photographic  Society's  House,  .3.5,  Russell- 
.square,  London,  W.C.     Lecture  on  "  Some  Aspects  of  Radi- 
ology," by  Major  G.  W.  C.  Kaye,  O.B.E. 
WEDNESDAY.  Jan.  l«h. 

RoYAi,  Society  of  Arts. 
3  p.m.     At  .John-street,  Adelphi,  London.  W.C.     .luvenile  l>cture 
on  "  Railways  and  Engines,"  by  Mr.  L.  Pendred.    (Lecture  II.) 
IxStitutiox  of  Electrical  Exgixeers — Wireless  Sectioxal 
Meetixg. 

6  p.m.     .\t  the  Institution  of  Civil  Engineers,  Great  George-street, 

London.   S.W.     Paper  on   "  Wireless   Direction   and   Position 
Finding,"  by  Capt.  H.  J.  Round. 
IxsTiTUTiox   OF   Electrical   Exgixeers — South   Midland   Cextre. 

7  p.m.     At   the   L'niversity,   Edmund-street,   Birmingham.     Paper 

on  "  Eddy  Current  Losses  in  Stator  Windings,"  bv  Mr.  H.  W. 
Taylor. 

AssociATiox  OF  Exgixeers-ix-Charge. 
7.30  p.m.     At  St.  Bride  Institute,  Bride-lane,  Fleet-street,  London, 
E,C.     Paper  on  "  Currencv,  Finance  and  Industrial  Training," 
by  Mr.  T.  E.  Gregory. 
THURSDAY,  Jan.  IStll. 

IxSTirrTioN   OF   Electrical   Exgienehs — Socth    Midlano   Centre. 
7  p.m.     At  the  University,  Edmund-street,  Birmingham.  .Joint  Meet- 
ing  with   Midland  Junior  Gas   Association   for  discussion   on 
"  The  Uses  of  Gas  and  Electricity  for  Heating  and  Power." 
FRIDAY,  Jan.  16tli. 

Institt-ticin  of  Electrical  Exgixeer.s — Stcdexts'  Meetixg. 
~  p.m.     At  the  City  and  Guilds  (Eng.)  College,  South  Kensington. 
London,  S.W.     Paper  to  be  read  on  "  The  Development  of 
Automatic  Telephom',"  by  Mr.  J.  H.  Rejmer. 
.JrxioR  Ixstitutiox  of  Exgixeers. 
7.30  p.m.     At     33.     Victoria-street,     London,     S.W.     Chairman's 
Address    on  "  Meteorology   and    Engineering,"  by  Mr.   B.   E. 
Dunbar  Kilbuni. 
Paisley  Associatiox  of  Electric.al  Exgixeers. 
7.30  p.m.     At  the  Technical  College,  George-street,  Paisley.     Paper 
on  "  Electricity  and  Matter,"  by  Mr.  A.  M'Lean.  B.Sc. 
Royal  Ixstitutiox. 
9  p.m.     At   Albemarle-street.    Piccadilly.    London.    W.     Discourse 
on  "  Low  Temperature  Studies,"  by  Prof.  Sir  James  Dewar, 
F.R.S. 
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The  Electrification  of  the  Melbourne  Suburban 

liailM  ays. 


Inloresting  Application  of  the  H.T.  Direct-Current  System. 


G  EN  ERA  I.. 

The  railway  system  of  the  State  of  Victoria  is  ojH-ratfil  by  t  In- 
state Gavernment,  the  e\eciitivc  functions  bi'inji  I'xoivised  by 
Railway  Commissioners,  who  aiv  at  present  Mr.  ('.  10.  Xonnan, 
chairman,  and  Mr.  \V.  M.  Shannon.  The  scheme  owe.s  niucli  of  its 
success  to  the  hvte  Mr.  E.  B.  Jones,  for  some  yeai-s  a  Commissioner, 
whose  death  before  the  completion  of  the  work  was  a  serious  loss  to 
the  Vi:torian  railways.     The  total  track  mileage  of  the  railways  is 


.spite  of  there  lieiii}:  an  excellent  cable  tramway,  and  deal  witli  a 
large  amount  of  Irallic  which  in  other  cities  is  dealt  with  by  electric 
tnimways  orinterurban  railroads,  or  motor  omnibuses. 

TuE  Choice  of  System. 

The  question  of  converting  the  Melbourne  suburban  lines  to 
electric  traction  was  lii-st  considered  in  1907,  when,  at  the  request 
of  the  Hon.  Sir  Tlmmas  Tait,  K.C.M  G  ,  chairman  of  the  Com- 


n^boroi'^h 


X—  To  Botrn?Ktai» 


Fig.   I. — Map  of  the  Melbourne  Suburban  Railwav  System,  showing  ELErTRiriED  Lines,  position  of  the  Power  Station.  Sub- 
stations AND  the  Proposed  Routes  op  TitE  20,000-volt  Underground  and  Overhead  Feeder.s.' 


about  4,300,  of  which  over  300  miles  are  suburban  lines  serving  the 
city  of  Melbourne.  The  importance  of  the  Melbourne  suburban 
traffic  to  the  whole  system  is  shown  by  the  fact  that  it  accounts  for 
some  two-fifths  of  the  total  train  mileage  of  the  railways  entering 
Melbourne.  Xot  only  are  the  suburban  railways  of  greater  impor- 
tance to  the  system  a.s  a  whole  than  in  other  countries,  but  they  are 
of  greater  im[K)rtance  to  the  city  itself  than  are  the  suburban  systems 
of  most  other  cities.  Owing  largely  to  the  foresight  of  tlic  authori- 
ties responsible  for  laying  out  the  city,  the  density  of  population  is 
only  about  one-lifth  of  that  commonly  found  in  this  country.  The 
result  is  that  the  suburban  railways  cover  an  unusually  large  area  in 


missioners,  Mr.  Charles  H.  Mere,  visited  Melbourne,  and  presented  an 
exhaustive  report  (in  June,  1908)  on  the  whole  question.*  This 
report  showed  that  altliough  there  would  bo  a  considerabli'  saving  in 
operating  expenses,  an  increase  of  traffic  would  be  necessary  to  cover 
the  capital  charges.  An  increase  in  traffic  more  than  sufficient  for 
this  purpose  was  anticipated,"  but  it  was  decided  not  then  to  proceed 
with  th^  electrification.  By  1912,  however,  the  traffic  bad  increased 
very  much  more  than  had  been  estimated  and  sufficiently  to  necessi- 
tate either  expensive  track  widenings,  or  alternatively  to  justify  the 


*  The  Electrician,  Vol.  LXL,  pp.  880,  919,  902. 
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capital  exiJeiuUturc  involved  in  electrification  even  if  tins  pivclueeil 
no  additional  traffic.  At  tlie  letiuest  of  the  Hon.  W.  A.  Watt,  then 
Premier  of  the  State  of  Victoria,  a  further  rejxirt  was  jiresented  In- 
Jlessrs.  Merz  &  McLellan  based  ujxjn  actual  tendere  from  manufac- 
turei-s.  Alternative  prices  were  obtained  for  the  single-phase  and 
direct-current  systems.  Tlie  latter  proved  to  be  substantially 
cheaper  both  in  capital  expenditure  and  opeiution.  Contracts  were, 
therefore,  placed  pro^-idiuL'  foi-  tlie  convei-sion  of  the  whole  of  the 
suburban  lines  on  the  hitrlitcr.sion  direct-current  system,  the  work 
to  be  carried  out  in  three  stauc-s.  With  the  exception  of  the  coach 
equipments,  all  the  contracts  have  been  executed  by  British  or 
Australian  tinns,  with  the  .stipulation  that  manufacture  of  the  British 
contracts  was  to  be  carried  out  in  this  country.  The  coach  equip- 
ments were  ordered  in  America,  with  the  special  condition  that  some 
of  the  motors  were  to  be  made  in  England.  The  scheme  is  one  of  the 
largest  and  most  important  railway  electrification  schemes  as  yet 
carried  out.  The  leading  engineering  features  are  the  production  of 
electric  power  at  3,300  volts,  between  phases,  by  means  of  three- 
phase  2r)-cycle  turbine-driven  alternators.  This  is  raised  to 
20,000  volts  by  static  tran.sformer?,  and  transmitted  to  sub-stations, 
where  it  is  converted  to  1,500  volts  direct  current.  At  this  pressure 
it  is  supplied  to  the  trains  by  means  of  an  overhead  wire.  The 
main  contracts  were  placed  in  March,  1911  ;  work  started  in 
Xovember,  1913  ;  and  the  fii-si  train  was  run  on  May  29,  1919.  The 
work  has,  of  course,  been  much  delayed  by  the  war.  A  map  of  the 
electrified  lines  is  given  in  Fig.  I . 


of  a  building  for  containing  machinery  pure  and  simple,  but  the 
result  is  distinctly  pleasing.  Between  the  two  boiler  houses  is  a 
space  occupied  by  a  general  purpfise  building  containing  stores, 
water  storage  tanks,  workmen's  accommodation,  lalxiratories,  test 
tanks,  &c.  .Placing  these  accessories  in  this  position  is  not  only 
satisfactory  from  the  ai-chitcctural  point  of  view,  but  has  proved 
efficient  as  regards  administration  and  working.  The  separation  of 
the  engine  room  from  the  boiler  house  by  a  lower  pump  room  has  a 
good  effect,  and  the  low  symmetrically  arranged  chimneys  are  not  an 
eyesore. 

The  Tcrbo-Gexerator  Plant. 

Each  prime  mover  is  treated,  as  far  as  possible,  as  an  independent 
unit  ;  tiuis.  each  turbogenerator  has  its  own  oil-cooled  step-up 
transfonner  for  stepping-up  to  20,000  volts,  and  a  unit  transfonner 
stepping  'down  to  440  volts  for  ojKMUting  the  circulating  water 
pumjis,  oil  cooler  pumps,  air  filter  pumjis,  &c.  Although  exiierience 
seems  to  indicate  that  oil  in  transformers  presents  a  negligible  fire 
risk,  it  was  thought  wise  to  instal  the  transformers  belonging  to 
eacli  generator  in  a  separate  chamber  outside  the  engine  room. 
Being  thus  out  of  reach  of  the  engine-room  crane,  special  provision 
is  made  for  lifting  the  transfoi-mers  oft  to  railway  trucks.  Between 
the  transformer  chambers  are  intervening  chambers  containing  air 
filtei-s,  neutral  resistances,  &c.  The  whole  of  the  condenser,  boiler 
feed,  transformer,  air  cooler,  turbine  oil  cooler,  and  air  filter  auxi- 
liaries are  placed  on  the  same  level  in  the  basement  and  easily 
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Fig.  2. — View  of  Newport  Power  Station  from  the  Rher  Yarra. 


Genee.al  Details  uf  .Power  Station  Pl.\nt. 
The  ix>wer  station  was  originally  to  have  been  placed  on  the  F(iver 
Yarra,  at  YaiTa^-ille,  the  nearest  available  site  to  Melbourne  havir.g 
a  good  suppl}-  of  conden.Hiug  water  and  reasonable  access  by  rail. 
While  the  detailed  plans  were  being  developed,  however,  it  was 
found  that  the  prospective  harbour  works  might  interfere  with  the 
existing  course  of  the  river,  and  reduce  the  quantity  of  condensing 
■  water  to  that  required  for  the  suburban  railways  only,  leaving  no 
future  margin  for  additional  power  for  other  purposes.  It  was, 
therefore,  decided  to  adopt  a  site  at  Newport,  which  had  certain 
advantages  in  connection  with  condensing  water,  sub-soil,  ic, 
which  compensated  for  the  additional  expenditure  on  transmission 
cables.  Thus  the  existence  of  a  stone  breakwater  enabled  the  intake 
and  discharge  to  be  separated  in  a  manner  which  is  not  ordinarily 
obtainable  without  considerable  expense.  The  site  consists  of  some 
36  acres  of  land  adjoining  the  Williamstown  Ferry,  and  is  mostly 
situated  on  basaltic  rock,  which,  while  providing  a  satisfactor\ 
ioimdation,  involved  considerable  extra  work,  some  45,000  cubic 
yds.  having  to  be  removed.  The  site  has  been  laid  out  to  contain 
two  power  stations  side  by  side.  In  this  way  full  advantage  may  be 
taken  of  any  future  developments  in  power  station  design  without 
interfering  with  the  symmetry  of  the  present  station.  The  first 
station  is  laid  out  to  contain  six  10,000  kw.  turbo-altematora,  which 
suffices  for  present  requirements,  and  allows  two  spare  sets  tor  the 
purpose  of  stand-by  and  overhaul.  The  two  boiler  houses  are  at 
right  angles  to  the  engine  room,  and  are  each  provided  with  its  own 
coal  store  and  coal  handling  machinery.  The  elevation  ot  the  power 
station  is  shown  in  Fig.  2.  It  is  necessarily  a  compromise  between 
tlie  expense  of  a  purely  arehitectural  design  and  the  inartistic  nature 


accessible,  the  basement  being  well  Ughted  and  free  from  obstruc- 
tions. The  turbines  (see  Fig.  3)  are  of  the  Parsons  pure  reaction 
type,  with  divided  cj'linders,  the  high  pressure  portion  being  of  the 
single  flow  type,  the  low  pressure  ot  the  double  flow  type  with  central 
admission,  the  tandem  type  turbine,  in  large  sizes,  lias  advantages 
both  as  regards  economy  and  manutacture  ;  the  cyUnders  are  not 
exjKised  to  such  extreme  ranges  of  temperature,  and  with  double 
flow  in  the  low  pressure  the  length  of  the  last  few  rows  of  exhaust 
blades  can  be  kept  down.  A  recent  innovation  is  the  absence  of  anj' 
rigid  comiection  between  the  steam  chest  and  turbine  cyhnder, 
thereby  lessening  the  risk  cl  undue  stresses  and  allowing  a  more 
uniform  mass  of  metal  loimd  the  periphery  than  w  hen  the  steam  chest 
is  actually  mounted  on  the  cylinder.  The  constructicn  of  the  stator 
windings  of  the  alternator  is  interesting.  Cotton-covered  stranded 
wires  are  laid  up  into  an  oval  conductor  the  full  area  of  the  slot ; 
each  conductor  is  soldered  to  a  flat  copper  and  connection,  thus 
simijlifying  the  end  connections  and  tacditating  rigid  anchoring. 
The  MicheU  type  thrust  bearing — an  Australian  invention — is  used 
throughout. 

Coal  asd  Water  Supply. 
The  situation  of  the  circulating  pumps  is  a  novel  and  convenient 
feature  of  the  design.  The  water  supply  to  the  pumps  is  in  dupU- 
cate,  with  an  arrangement  so  that  four  pumps  may  be  supplied  from 
each  half  of  the  duplicate  system.  As  this  is  sutficient  lor  the  full 
load  output  of  the  station,  overhaul  operations  in  connection  with 
the  maintenance  and  upkeep  ot  the  water  supplj'  sj-stem  can  be 
carried  out  at  any  time  as  a  matter  of  routine.  The  boiler  house  is 
provided  w  ith  suction  asli  plant,  so  that  it  is  not  necessaiy  to  remove 
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tlie  ashes  by  hand  and  tip  tlieiu  into  railway  wagons.J  This  plant 
also  deals  with  the  soot  from  tlie  economisers,  an  improvement  upon 
the  usual  arrangementwhere  are  used  small  tipping  wagons.  The 
mechanical  coal  hantQing  anungements  peimit  of  the  fuel,  which  is 
delivered  in  railway  trucks,  being  deposited  in  the  overhead  bunkers 
of  the  boilers  or  in  the  coal  stores  or  taken  from  the  stores  and  tleli- 
vered  to  the  bunkers,  no  manual  labour  being  employed.  A  hitting 
jib  crane  is  provided  for  loading  tlie  coal  into  each  coal  store,  and 
can  deUver  coal  direct  from  the  store  to  the  boiler  house  conveyors 
without  using  the  coal  store  conveyor.  In  short,  the  whole  of  the 
boiler  house  equipment  has  been  laid  out  with  special  attention  to  the 
reduction  of  manual  labour 

The  boilers  are  of  the  Babcock  &  \\'ilcox  marine  type  fitted  with 
Green's  economisers.  Twenty-four  boilers  are  at  present  installetl, 
each  with  a  close-link  chain  grate  stoker.  The  heating  surface  per 
boiler  is  G,725  sq.  ft.  and  the  superheated  surface  1,043  sq.'ft.  The 
grate  area  is  IGS  sq.  ft.,  and  the  working  pressure  210  lb.  per  sq.  in., 
with  (!<i(r  K.  superheat. 

An  Intebestdjo  Design  of  Switch  Hoosk. 

One  of  the  most  interesting  features  of  the  installation  is  the 
switch  house.     This  is  built  parallel  to  the  engine  room,  but  at 


without  danger  This  switchgear  was  supplied  by  Messi-s.  tJiemens 
Bros.  Dynamo  Works.  An  interesting  feature  is  the  absence  of 
windows  in  the  switi^h  house.  One  side  of  each  switch  cell  is  ojien 
to  the  outside  air  in  oixlcr  immediately  to  ivlease  any  excessive  air 
pressures  in  the  event  of  an  unusually  heavy  short  eiivuil.  Pre- 
cautions are,  of  coui-se,  taken  to  prevent  trouble  from  biixls,  rain,  &c. 
Each  phase  of  the  main  switches  is  a  separate  8ingle-ix)le  switch 
in  its  own  oil  tank,  the  parts  working  in  air  being  isolated  from  the 
parts  working  in  oil.  Ivu^h  single-p*)le  swiUih  has  iniiltiple  breaks  in 
series  arranged  vertically  close  together  in  the  middle  of  tlie  tank, 
with  insulating  barriers  between  adjivcent  breaks,  tliert^  hiiiig  four 
breaks  in  the  single-iwle  generator  oil  switches.  Thesi>  me  so  con- 
nected that  upon  the  .switch  opening  under  load  the  mulual  induc- 
tion of  the  arcs  produces  a  radial  blow-out  effect  towards  the  insulated 
well  of  the  tank  Oi>eniiig  sjjceds  up  to  an  equivalent  of  oO  ft.  ])er 
.second  can  be  obtained,  aluminium  being  employed  lo  ensuio  rapid 
iicceleration.  The  gases  produced  are  discharged  to  the  outer 
jjassage  way.  The  lluee-phase  oil  switch  will  safely  ojx;n  a  short 
circuit  on  a  system  cont  rolling  power  of  a  rated  capacity  of  2-10,000  kv. 
amperes.  The  oiKjrating  gear  consists  of  a  rolaiy  type  magnet 
actuating  a  countei-shaft  through  a  toggle  mechanism  and  tripjiing 
box,  the  magnet  being  excited  from  a  110-volt  battery  supply  and 


i'lo.  [3. — Vlf.w  rs  the  jTurbine  Room  at  Newport  Power  Station. 


Some  sUght  distance  from  it,  there  being  no  attempt  to  provide 
ready  communication  between  the  switch  house  and  the  engine 
room  staft  except  by  telephone  and  telegrapli.  The  power  station 
bus  bars  are  divided  into  two  sections  by  means  of  a  section  switch, 
each  sub-station  being  fed  from  both  sections.  So  far  as  security  of 
supply  is  concerned,  therefore,  the  arrangement  may  be  regarded  as 
equivalent  to  dupUcate  bus  bars  without  the  complication  and 
expense  of  the  latter.  Another  feature  is  the  arrangement  for  pre- 
venting accidents,  a  system  of  mechanical  interlocking  being  pro- 
vided, which  prevents  all  {X)s.sibiUty  of  an  operator  obtaining  access 
to  conductors  while  they  are  alive  This  applies  not  only  to  the 
conductors  of  each  switch  panel,  but  to  the  sections  of  the  bus  bars 
themselves;  that  is  to  say,  access  to  each  section  of  the  bus  bars 
is  entirely  prevented  until  the  whole  of  the  isolating  switches  con- 
nected to  it  are  ojxui,  thus  ensuring  that  the  bus  bars  are  dead.  In 
addition,  each  oil  switch  is  interlocked  with  its  isolating  switches,  so 
that  the  latter  cannot  be  opened  or  closed  while  the  oil  switch  is 
closed.  The  oil  switches  are,  of  course,  electrically  operated  with 
remote  control,  the  operating  mechanism  having  a  wall  separating  it 
from  the  oil  switch  chamber,  so  that  it  can  be  examined  and  cleaned 


contactor,  ojwrated  from  the  control  board.  In  addition  to  red  and 
green  indicating  lamps,  there  is  an  alann  bell  device  to  give  warning 
when  the  switch  has  opened.  The  generator  equipments  are  fitted 
with  Merz-Price  protective  gear,  while  feeeder  equipments  have  split 
conductor  protective  gear.  Each  generator  has  an  emergency 
control  pillar  and  load  indicator  fixed  in  the  engine  room. 

Arrangement  of  Control  Room. 

The  control  room  is  situated  at  the  end  of  the  switch  house.  In  it 
is  centred  not  only  the  control  of  the  main  power  station  switches 
of  the  generators  and  transmission  feeders,  but  all  electrical  opera- 
tions throughout  the  entire  transmission  and  conversion  system  are 
directed  from  this  point.  On  the  control  engineer  rests  the  responsi- 
bility of  aO  electrical  switching  operations  and  his  control  is  absolute. 
A  gallery  is  provided  for  visitors'  although  there  is  little  to  attract 
the  attention  of  tlie  non-technical  observer  durijig  operations.  The 
most  striking  feature  is  a  huge  chagram  covering  one  wall  of  the 
room  showing  the  position  of  all  principal  switches  on  the  system 

{To  be  continued.) 
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Triode   Aiiixjlifications  and    Detector   Sensitivity, 


If  one  follows  the  course  of  the  discussion  of  the  I.R.E.  for 
April,  1919,  relative  to  triode  constants,  and  then  compare  it 
with  the  work  of  Capt.  L.  B.  Turner,  in  The  Electrician, 
London,  for  July  4, 1919,  there  will  appear  to  be  considerable 
confusion  in  the  formulae  involved.  The  matter  appears  to 
hinge  on  proper  regard  to  the  symbolism  of  partial  differentia- 
tion. 

Capt.  Turner  has  very  kindly  given  us  a  set  of  curves,  see 
Fig.  2  (taken  from  the  above-mentioned  Paper),  which  show 
that  the  plate  current  ?'„  is  a  function  both  of  the  grid  potential 
Vi,,  as  well  as  of  the  plate  potential  v„.     That  is,  we  have 

«'.=/■{*■-,».) (1) 

He  has  also  given  us  a  plot  of  the  g  and  dg'drg  functions. 

The  latter  are  significant. 

In  a  similar  manner,  though  to  a  much  smaller  e.xtent,  it 

must  follow  that  if  („  is  the  grid  current, 

lj  =  9(Wj,  Vg) (2) 

In  the  present  Paper  it  is  desired  to  evoke  formulae  for  the 
potential  and  current  magnifications,  as  well  as  for  the  detector 
sensitivity  6-',,,,  dependent  as  it  is  on  (Piujdvg'^. 

Potential  Magnification.' — If  the  potential  Vg  is  changed  on 
the  grid  it  necessarily  follows  that  we  have  a  change  in  the  v„ 
of  the  plate.     It  will  be  found  that  two  separate  elements  con- 


('t) 


tribute  to  the  change  in  plate  potential.  Necessarily,  from  the 
nature  of  the  circuit,  we  have 

E„  =  c„  +  Ria:   v„=—Ri,.+E (3) 

Thus 

dv„         p  di, 

dcq  dcj 

so  long  as  E,,  is  a  constant.  It  is  the  plate  current  i ,  dependent 
as  it  is  on  the  relation  (1)  that  has  the  above  two  factors,  for  on 
differentiating  we  find 

dia     dia    dv„  ,  dia 

dv„    c>v„  '  dVf,  '  ()vg ^  ' 

The  first  right-hand  term  contains  the  partial  differential 

dv„     Q'       


(C) 


which  interpreted  implies  that  the  internal  plate-filament 
resistance  O  is  determined  with  the  grid  potential  Vg  kept  con- 
stant.    It  is  the  second  term 


dv, 


=<j 


0) 


that  assumes  the  mutual  conductance  g  of  Prof.  Hazeltine  as 
measured  with  the  plate  potential  kept  constant.  This  will  be 
of  importance  when  we  come  to  consider  the  detector  sensi- 
tivity, for  it  will  be  shown  that  in  reality  a  correcting  factor 
will  have  to  be  introduced  to  obtain  the  former. 

From  (5)  we  see  that  any  variation  of  plate  current  i„, 
affecting  as  it  inust  the  plate  potential  t',.is  made  up  of  two 


components.  The  one  is  a  plate  current  component  f)i„/''ii,i  on 
the  basis  that  the  grid  potential  is  held  constant.  The  second 
current  component  is  due  to  a  change  of  grid  potential  Va  on  the 
understanding  that  the  platepotential  r„  is  held  constant.  Both 
of  these  components  have  to  be  introduced  into  (4)  to  find  the 
total  change  of  v„  with  respect  to  r.,. 


Making  the  necessarv  substitutions,  we  find  on  introducing 
(5)  in  (4) 

dv„  R    di'a     J, 

— Ra 


(8) 


From  inspection  it  should  be  clear  in  the  general  case  that  g 
and  O  are  not  strictly  constants.  They  both  depend  on 
partial  differentiations. 

Current  Ampli/iaition. — Differentiating  (1)  with  regard  to  in 

we  have 

dia     (Ji„    do,,     dia    dvj  „ 

dij     iva  '  dig     dvg  '  dig 

Again,  two  components  appear.     To  find  the  factor  dv„jdig 

resort  must  be  had  to  (3). 


dv.i 


Thus 
-R 


and  (9)  becomes 


di.,  ,,  ,  n  ^.         dcj 
jT-  {l^Riil)=g    ,-. 

di,  ^         .     '     »  (/j 


(10) 


(11) 


raluated. 


The  right  hand  term  has  therefore  to  be 
Turning  to  equation  (2), 

dig     dig    dva  ,  c'i'j 
dvg     dVa '  dvg     d>'g 
The  p.xtreme  right-hand  term  can  be  said  to  measure  the 
internal  resistance  w  from  grid  to  filament  on  the  understanding 
that  the  jilate  potential  c,  is  kept  constant.     Thus,  making  use 
of  (8),  and  setting 

oia_}_  .     Ciij/_   , 

dVg       0}  '     dVa 

dig  Rgg'     ,   1     l+RICl—Ro)gg' 

dcg^^l  +  RiQ^oj'      o)(l +Ri  CI)    ■ 
the  evaluation  of  (11)  follows,  and  we  have 

dig     l  +  Rjn—Rojgg 

It  is  the  mutual  conductance  quantity  f/'  that  can  be  desig- 
nated as  the  conjugate  conductance,  and  is  nmch  smaller  than 
g  =  dioldv  ■ 


(12) 


(13) 
(U) 
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Trioile  Detector  !<eiisilin'li/.-    \  small  chaiijjt'  in  jiriil  potential 
ilv,  produces  a  total  ciianjie  in  the  plate  eurn-Ml  ■",      The  iwssi- 


bility  for  detection  of  any  setting  of  tin 

determined  by  a  study  of  the  iunction 

di,. 


triode  will  therefore  be 


dv, 


'=G. 


(16) 


This  quantity  G,  however,  must  not  be  confounded  with  thi 
usual  mutual  conductance  value  (7)  derived  by  keeping  r, 


constant.  When  the  triode  i.s  left  to  itself  under  the  influence 
of  the  battery  E„.  and  resistance  R,  v.,  can  only  ap|)ro.\imate  to 
constancy.  A  correction  factor  is,  therefore,  to  he  expected 
for  the  usually  derived  formula,  and  will  account  for  the  ad- 
ju.stnient  referred  to  by  t'apt.  Turner  with  rejjanl  to  Kig.  G  of  his 
Paper,  rejiroduced  here  as  Fig.  3.  Substituting  from  (8), 
(13)  and  (7)  we  have  for  (5) 

<lia      ''in     d'u      9jj 

dr.!     dt'a '  dnj     d^>g' 

di„__R,  1 

dr.,  Ql  +  R/Cl'^^^l  +  RIQ 


9 


=  (!. 


(17) 


(18) 


iv/   '    di'g\dvg/     dv/ 


(!'.») 


It  is  the  quantity  d'.  therefore,  and  not  (j  that  rightly  leads 
to   a   study   of  tin-   iletector   value.     For  maxim kiii    possible 
deleclorseiisilli'iti/,  we  need  a  value  (i„,  satisfying  the  relation 
d 

Compare  in  this  regard  Capt.  Turner's  curve  d  -Idr,  {sec  Fig.  3 
herewith). 

It  is  only  when  R  in  (17)  is  negligible  in  (■oin|).irisnn  with  the 
plate  resistan(i>  that  we  have 

dHg rfy 

dv,/     dvg' 
Under  the  circumstances  a  close  a]iproximation  bv  (IS)  is 


f/»- 


(20) 


^'"    i+Ria 

The  optimum  or  (1,„  value  is,  therefore,  always  smaller  than 
(/,„.  It  is  submitted  that  the  designation  detector  sensitivity 
should  be  made  to  refer  to  (/,„,  and  not  to  the  second  derivative 
dGih-g.  which  is  zero  for  maximum  detection  value. 


Electricity   in   Tin   Mining.' 

H>     l>.    >I.    W.    HUTCHISON.    B.So.    and   \V.   ,1.    W.VYIK. 

{Concluded from  page  \Q.) 


In  the  second  part  of  the  I'aper  the  authors  give  a  detailed  descrip- 
tion of  four  typical  electrical  minintr  plants  where  the  different 
methods  dealt  witli  in  the  first  part  of  the  l'aj)er  are  employed,  and 
then  go  on  to  make  certain  recommendations  regarding  tlie  design 
of  electrical  apparatus  which  it  is  intended  to  use  in  the  Federated 
Malay  States.  Standard  designs  must  be  modified  owing  to  the 
moisture  and  heat  of  the  climate  and  to  the  tropical  rainfall. 

Standards  RECOMMEUDED.t 

Generator  pressures — Allernating  current  :  44(),  HM  and  2,200 
volts.  Direct  current :  115,  240,  460  and  ooO  volts.  It  is  not  advis- 
able to  generate  at  a  higher  pressure  than  2,200  volts  owing  to  the 
rapid  deterioration  of  insulating  materials  due  to  the  moisture-laden 
atmosphere. 

Pressure  at  high-tension  terminals  of  step-up  transformers. — 
2,200,  3,300,  6,600  and  11,000  volts.  So  lar,  li,000  volts  is  the 
highest  pressure  in  use,  but  there  is  no  particular  reason  why  higher 
voltages  should  not  be  used  if  necessary — at  any  rate,  up  to  20,000 
volts.  For  higher  voltages,  special  precautions  on  accomit  of  the 
dampness  of  the  atmosphere  would  probably  be  necessary. 

Pressures  on  motor  or  consumers^  terminals. — Allemaling  current: 
100,  230,  400,  and  500  volts.  Direct  current .-  1 10,  230,  440,  and 
500  volts.  Frequency:  .50  periods.  For  new  installations,  the 
authors  recommend  a  voltage  of  400  at  motor  tenninals  for  a  three- 
phase  alternating-current  system.  This  is  the  most  usual  voltage, 
and  its  adoption  would  facilitate  linking  up  and  encourage  local 
agents  to  keep  stocks. 

Tests  and  temperature  rises. — It  is  a  common  sight  to  see  motors 
which  have  been  rated  mi  the  assumption  that  they  would  be  used 
in  a  temperate  climate  working  contuiuously  up  to  their  full  load  as 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Klectrieal 
Engiineers. 

t  BritisI)  standards  are  recommended  in  all  ca.ses,  except  as  regards  the 
voltage  of  230  ;  this  voltage,  is  in  universal  use  in  the  Federated  Malay 
States  and  Straits  Settlements,  and  there  seems  no  sufficient  reason  to 
abandon  it. 


marked  on  the  name  plate,  and  even  at  overloads  ;  this  accounts 
to  a  great  extent  for  the  large  amount  of  rewintling  that  has  to  be 
done.  The  temperature  of  the  air  should  be  taken  as  i)o"F.  under 
cover,  and  the  following  temperature  rises  shoidd  not  be  exceeded  : 
(a)  Generators  and  0]K'n  and  protected-type  motors  after  six  hours' 
run  at  full  load,  63°F.  ;  (6)  motors  driving  intermittent  loads  (winches 
for  instance)  after  one  hour's  run  at  full  load,  70°F.  ;  (r)  enclosed 
and  pii)e-ventilated  motors  are  seldom  used,  and  tests  prescril)ed 
should  be  drawn  up  to  suit  each  special  case  ;  (rl)  oil-cooled  trans- 
formers, maximum  temperature  of  oil  not  to  exceed  ITOF.  at  con- 
tinuous full  load  ;  (e)  all  standards  and  tests  other  than  the  above 
to  be  in  accordance  with  British  standards  as  recognised  by  the 
Institution,  allowing  for  the  higher  temperature  of  the  air.  It  may 
be  considered  that  the  temperature  rises  for  generators  and  motors 
are  on  the  low  side  ;  but  in  a  country  where  facilities  for  re-winding 
are  doubtful,  and  where  motors  are  often  put  to  work  for  which  they 
were  never  originally  intended,  it  is  as  well  to  be  on  the  safe  side, 
even  if  it  costs  a  little  more. 

Specification  ok  MACiiiNERV  fok  the  Federated  Malay  States. 

Boilers. — The  water-tube  type  is  most  suitable.  These  have  been 
so  far  always  set  in  brickwork,  but  the  use  of  the  marine  type  with 
steel  casing  would  probably  be  an  advantage,  as  neither  material  nor 
labour  for  brickwork  Is  good.  To  keep  the  number  of  spares  a 
minimum,  a  type  using  one  length  of  tube  only  is  advisable. 

Mechanical  Stokers. — The  type  of  coal  used  as  a  rule,  "  Eawang 
smalls,"  is  very  suitable  for  tiring  on  chain  grates.     A  short  steel    . 
stack  with  induced  draft  is  the  best  arrangement. 

Coal-handling  Plant. — It  is  not  possible  to  store  Rawang  coal  for 
any  length  of  time,  as  it  fires,  so  the  arrangement  made  should  aim 
at  a  steady  continuous  supply  from  truck  to  stoker  hopper;  the 
experiment  of  .storage  uiuter  water  will  probably  be  tried  in  the 
near  future,  but  it  is  doul)tfnl  if  this  class  of  coal  is  suitable. 

Prime  Movers. — ^Turbines  are  being  used  for  plants  of  500  kw.  and 
over.  There  are  no  special  considerations,  except  that  larger  con- 
densers will  be  required  than  in  England,  as  the  temperature  of  the 
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cooling  water  will  be  about  86^F.  to  OI)°F.  if  water  is  returned  from 
a  cooling  pond. 

Aller»alors. — Subjcet  to  reduced  temperature  rises  IJritisli 
standard  practice  gives  every  .satisfaction. 

Sicilrhijear. — For  higli  pressures  the  most  suitable  is  the  totally- 
enclosed  ironclad  sliding-earriage  type.  It  must  be  insect  and 
lizard  proof,  all  ventilating  holes  should  be  covered  with  tine  gauge 
wire  netting  and  all  instruments  should  be  enclosed.  Kor  low  and 
medium  pressures,  the  ordinary  raarble-])aiiel  central-station  tyjie 
is  quite  satisfactory.  Here,  again,  precautions  must  be  taken  to 
prevent  the  entry  of  various  small  insects,  especially  into  instru- 
ments. Where  step- tip  transformers  are  used  the  isolating  switc^hes, 
and  oil  switches  if  used,  on  the  high-tension  side  may  be  placed  in 
cubicles  near  the  transformer  in  order  to  shorten  the  length  of  the 
bare  wiring,  tlie  oil  switches  being  worked  by  levers  from  the  main 
switchboard. 

Cables  and  Coiineclioiis  in  Power  House. — For  high  pressures, 
multicore  [lajier-insulated  lead-sheathed  amioured  cable  should  be 
used,  and  must  be  properly  sealed  and  divided  at  the  terminals. 
The  dividing  boxes  at  the  switchboard  end  should  be  incorporated 
in  the  switch  panel.  For  low  and  medium  pressures,  rubber-msu- 
lated  cables  may  be  used. 

Transformers. — If  earth  shields  between  primary  and  secondary 
windings  are  not  provided,  provision  should  be  made  for  earthing 
the  neutral  of  the  low-tension  windmg.  In  view  of  the  difficulty 
of  drying  out  transformer  windings  after  they  have  been  immersed 
in  oil,  it  is  recommended  that  moderate  sizes  should  be  shipped  in 
oil  from  the  factory.     Air-cooled  transformers  are  not  desirable. 

Transmission  Lines. — The  range  of  temperature  experienced 
varies  between  60°F.  and  130°F.,  and,  as  there  is  no  ice  or  snow 
to  contend  with,  a  lower  factor  of  safety  can  be  used  than  that 
specified  by  the  Board  of  Trade,  but  it  is  not  usually  necessarN-.  The 
height  of  lines  must  not  be  less  than  22  ft.,  so  that  steel  poles  are 
advisable,  wooden  poles  of  the  necessary  length  being  expensive 
and  hard  to  obtain.  Where  cast-iron  bases  are  used,  the  steel  tube 
should  pass  through  this  to  the  bottom  of  the  cast-iron  base,  and  the 
cast  iron  should  not  be  relied  on  to  take  the  strain.  With  steel  poles 
an  earth  wire  is  essential. 

Lightning  Protection. — At  certam  periods  of  the  j'ear  thunder- 
storms are  of  frequent  occurrence,  and  liglitning  is  very  severe  in 
some  localities.  Various  types  of  arresters  are  used,  but  the  authors 
are  of  opinion  that  protection  for  overhead  lines  can  best  be  obtained 
by  (1)  the  use  of  step-up  and  step-down  transformers  for  all  but 
very  short  lines  and  by  heavily  reinforcing  the  insulation  of  the 
transformer  coils  neare-st  to  the  line,  in  conjunction  with  arresters 
of  the  horn  type  with  carbon  resistance  in  series  with  the  earthed 
horn,  or  with  electrolytic  aiTesters.  (2)  An  earth  wire  above  the 
power  wires  earthed  at  frequent  intervals.  (3)  Earthing  the  neutral 
point  of  the  generator  and  step-down  transformer  on  the  low-tension 
side.  It  is  a  striking  fact  that,  in  no  case  within  the  authors'  know- 
ledge where  step-up  and  step-down  oil-cooled  transformers  have 
been  used,  has  damage  by  lightning  been  experienced  other  than  to 
the  line  ;  on  the  other  hand,  in  those  plants  where  air-cooled  trans- 
formers have  been  used,  or  the  generators  have  been  connected 
direct  to  the  line,  failures  of  transformers,  switchboard  instruments 
and  generators  have  invariably  occurred  even  where  earthwires 
have  been  used. 

Lighting  Circnits.—A  voltage  of  23(»  nnist  not  be  exceeded,  and 
this  may  best  be  obtained  from  a  small  transformer,  single  or  three 
phase ;  if  single  phase,  the  centre  point  of  the  winding  should  be 
earthed  ;  if  three  phase,  the  neutral  pomt.  The  voltage  between 
any  two  wires  should  not  exceed  230.  There  have  been  several 
fatalities  due  to  shock  on  alternating-current  lighting  circuits  where 
the  potential  to  earth  was  230  or  over. 

Mine  Distribution. — This  is  invariably  by  overhead  wires  on  hard 
wood  pole  lines,  the  minimum  height  being  nomuially  18  ft.  The 
motors  are  usually  placed  in  temixirary  sheds,  and  connections 
between  lines  and  switchgear  are  made  by  rubber  cables,  bare  wires 
not  being  allowed  within  7  ft.  of  any  building.  Rubber  insulation 
lasts  about  IS  months  if  exposed  to  the  weather,  but  so  far  no  satis- 
factory substitute  has  been  found  to  replace  it ;  probably  three-core 
rubber-insulated  armoured  cable  would  last  longer,  as  the  rubber 
would  be  shielded  from  the  direct  rays  of  the  sun.  Where  high- 
pressure  leads  enter  a  temporary  building,  a  three-core  paper-insu- 
lated lead-sheathed  armoured  cable  with  proper  terminal  boxes  and 
bonding  appliances  is  called  fcr. 

Mine  Switchgear. — The  only  type  that  can  be  called  safe  is  the 
totally-enclosed  interlocked  ironclad  type.  It  is  now  so  moderate 
in  price  that  there  is  no  excuse  for  the  employment  of  any  otlier. 
In  the  past,  makers  have  supplied  totally  unsuitable  switchgear 
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chiefly  bare  knife  switehes  and  bare  fuses  mountd  t.n  lioavy  marble 
panels.  This  apparatus  was  often  to  be  found  unfem-ed  over  a  wet 
floor  and  under  the  cliariie  of  a  barefooted  coolie.  Xo-voltage  and 
overload  releases  should  be  fitted  in  all  ca-sce.  All  iron  work  and 
motorframes  must  be  earthed,  and  usually  this  means  an  earth  plate 
to  every  motor. 

Mitie  Motors. — Motors  wound  for  vc.ltages  above  5(10  are  not 
nccessarj-  for  the  majority  of  mining  work,  and,  e.xcept  in  large  sizes, 
are  undesirable.  Former-wound  stator  coils  shoultl  be  used  in 
preference  to  hand  winding.  With  semi-closed  slots  it  has  been 
found  that  coils  of  the  "  cut  and  push  through  "'  tyiu'  are  the  most 
.satisfactory.  The  .lot  insulation  of  all  fomiei-woiind  coils  should 
be  of  mica  moulded  on  to  the  coil  after  winding,  the  coil  being  treated 
under  vacuum  with  suitable  impregnating  solution  before  being 
placed  in  position  in  the  slot.  Trouble  with  hand-wound  coils  has 
been  frt'ipiently  ex|)crionced.  more  especially  in  liigh-voltage  motors, 
due  to  the  difficulty  of  packing  the  wires  tightly  inside  the  slot  and 
excluding  air.  Manufacturers  also  frequently  wind  the  coils  so  that 
the  end  turns  are  adjacent  and  have  to  withstand  the  full  voltage 
of  the  coil.  Where  speed  regulation  is  specified,  brushes  and  slij)- 
ringa  should  be  of  liberal  design,  and  the  latter  should  be  well  spaced 
to  prevent  short-circuits  in  starting.  The  most  satisfactory  tyxie 
of  resistance  is  the  cast-iron  grid,  trouble  having  been  experienced 
with  liquid  resistances.  The  connections  between  switch  panel  and 
starter  and  between  rotor  and  resistances  are  best  made  by  three- 
core  armoured  cable  equipped  with  sealing  boxes  ;  but  single-core 
rubber-insulated  cable,  if  properly  protected,  is  quite  satisfactory 
for  medium  pressures. 

Winches. — The  usual  duty  required  of  a  winch  is  to  haul  loads 
of  three  or  more  trucks  containing  about  J  yd.  of  karang  up  an 
incline,  -which  varies  in  length  and  grade,  at  the  rate  of  abovit  12  trips 
an  hour,  the  ascending  trucks  being  partly  balanced  by  the  descend- 
ing empties.  The  conditions  vary  in  diilerent  mines,  and  must  be 
specified  in  each  case.  The  winch  should  be  of  the  double-drum 
variety,  with  motor,  resistances,  switches  and  tramway-type  con- 
troller mounted  on  a  bedplate  of  structural  steel,  the  whole  arrange- 
ment being  as  portable  as  is  consistent  with  strength. 

The  best  arrangement  is  to  mount  driving  spur  wheel  and  band 
brake  between  the  drums  ;  ttiis,  without  vnululy  increasing  the 
width  of  the  winch,  gives  the  drums  a  wider  pitch.  The  pitch  of  the 
rails  is  u.sually  from  4  ft.  6  in.  to  6  ft.  6  in.,  and  a  drum  pitch  of 
3  ft.  9  in.  gives  good  results.  If  the  pitch  is  too  narrow  the  turns 
on  the  drum  ride  over  one  another,  and  cause  undue  wear  to  the 
ropes,  besides  danger  of  sudden  jerks  to  the  rope.  One  of  the  drums 
should  be  capilile  of  rotation  about  the  shaft  when  necessary  for 
adjustment  of  the  ropes,  and  this  is  usually  effected  by  means  of  a 
clutch.  One  band  brake  held  oft  by  the  driver's  foot  is  sufficient 
in  most  cases.  Electric  braking  has  not  been  a  great  success  and  is 
generally  unnecessary. 

Puddler  Drives. — A  puddler  drive  presents  a  fluctuating  load.  In 
the  case  of  a  single  high-speed  puddler,  the  normal  power  absorbed 
is  about  12  B.H.P.,  which  rises  to  24  whenever  a  lead  of  karang  is 
dumped,  and  continues  at  that  point  for  about  one  minute.  As  a 
high-speed  puddler  runs  at  120  revs,  per  min.,  it  is  usual  to  employ 
a  single-reduction  back-geared  motor  in  conjunction  with  a  belt 
drive,  a  flyAvheel  being  generally  used  to  help  the  motor  at  the 
moment  the  karang  is  dumped.  Gears  should  rim  in  an  oil  bath, 
otherwise,  owing  to  the  dust  and  grit  which  is  always  about,  they 
become  intolerably  noisy.  Low-sjx?ed  puddlcrs  run  at  about 
5  to  9  revs,  per  min.,  and  the  power  absorbed  is  about  8  to  13  b.h.p. 
per  puddler.  They  are  generally  run  in  groups  of  two,  and,  being 
larger  and  having  a  great  inertia,  the  fluctuations  of  current  are  not 
so  great. 

Pumps. — A  whole  treatise  might  be  written  on  the  subject  of 
the  use  and  abuse  of  pumps  in  mining.  The  centrifugal  pump  is 
invariably  used,  and  wisely  so,  a.s  the  water  pumped  contains  certain 
quantities  of  grit  in  all  cases.  Unfortunately,  it  is  almost  impossible 
to  place  a  pump  and  continue  to  work  it  for  any  length  of  time 
where  it  can  show  its  best  performance  ;  sooner  or  later  it  w-ill  be 
put  to  work  at  an  unsuitable  head.  The  number  of  imits  wasted 
by  the  use  of  centrifugal  pumps  under  unsuitable  conditions  must  be 
enormous.  Purchasers  of  [)umps  should  obtain  characteristic  curves 
for  each  pump  they  purchase  ;  these  will  be  supplied  gladly  by  first- 
class  makers.  These  curves  should  be  of  the  nature  of  the  set  in 
Fig.  4,  and  with  this  information  the  effect  of  variations  of  speed, 
head  and  quantity  can  be  forecasted  and  the  pump  run  luider  the 
most  favourable  conditions.  Without  this  information,  however, 
one  can  only  guess.  Where  speed  variation  is  necessary  with  three- 
phase  motors,  this,  if  moderate,  may  be  obtained  by  the  use  of  rotor 
resistances ;  but,  if  a  larger  variation  is  required,  a  belt  drive  is 
generalh'  adopted. 


Sl-KCIKICATKIN    OK    ElECTRICALLY-DRIVEN    BvCKET   DuICDGES. 

f 'nWfs.  --The  cables  for  connecting  the  dredge  to  the  shore  calls 
for  sjK^ial  features ;  it  must  be  flexible,  mechanically  strong, 
impregnable  to  moisture  and  continual  change  of  conditions,  since 
it  is  alternately  inwucrsed  in  water  and  exposed  to  the  sun.  It 
should  aUso  be  lus  light  as  possible.  The  tyjx-  of  cable  uscil  on  the 
Tin  Bentong  dredge  has  been  fouiul  satisfactory  over  a  iicriod  of 
two  years.  The  armouring  of  this  cable,  however,  shows  signs  of 
corrosion,  and  the  authors  thei-efore  recommend  that  armouring 
should  be  heavily  galvanised  and  covered  with  a  protective  oom- 
poimdcfl  braiding. 

The  cables  for  connecting  the  motors  to  the  low-tension  switch- 
board should  comply  with  the  following  specilication  :  The  cables 
to  be  three  core,  eacli  core  « ith  one  wrapping  of  jiajn'r  covered  with 
four  tapes  of  varnished  cambric,  the  cores  being  laid  together  and 
serv'ed  with  compounded  jute,  covered  with  a  layer  of  varnished 
cambric  and  braided  overall.  The  motor  cables  should  be  run  in 
piping  clamiK-d  to  the  framing  of  the  dredge. 
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Constant-speed  curve  showing  approximate  variation 
in  quantity  for  a  variable  head  in  per  cent  of  the  normal. 
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Constant-head  curve  showing  approximate  variation 
in  quantity  for  a  variable  speed  in  per  cent  of  the  normal 
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Constant-quantitN'  curve  showing  approximate  variation 
in  head  for  a  variable  speed  in  per  cent  of  the  normal. 
Fig.  4. 

Motors. — \\\  motors  should  be  designed  for  a  working  voltage  of 
400.  The  bucket  line  motor  has  the  most  exacting  duty  of  any  to  per- 
form, since  it  is  liable  to  sudden  shocks  and  overloads  caused  by  the 
buckets  coming  into  contact  with  limestone  pinnacles,  (day  banks  or 
submerged  timber.  It  must  be  reversible,  and  capable  of'running 
slowly  at  light  loads  to  permit  of  inspection  and  repairs  to  buckets. 
The  speed  regulator  can  be  of  the  grid  or  liquid  type  ;  the  former 
will  probably  be  found  more  suitable  in  practice,  as  clean  water  is  not 
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alwaj'S  obtainable  from  the  dredge  pond.  The  remaining  motors 
of  the  dredge  equipment  call  for  no  special  features  ;  they  must  all 
be  of  the  protected  type,  drip  proof  and  capable  of  carrying  their 
rated  full  load  with  a  rise  in  temperature  not  exceeding  63"F.  with 
continuous  operation.  The  horse-power  of  the  motors  required 
varies  considerably  according  to  the  nature  of  ground  treated,  size 
of  buckets  and  digging  depth.  The  aggregate  capacity  of  motors 
installed  for  a  dredge  capable  of  treating  75,000  cubic  yards  of  solid 
per  month  at  a  depth  of  .50  ft.  would  be  approximately  300  b.h.p. 
The  digging  cajjaeity  of  dredges  now  installed  in  the  Federated 
Malay  States  varies  "from  TO.OOO  to  120,000  cubic  yards  permonth. 
The  total  consumption  of  power  per  cubic  yard  treated  for  a  moderate 
sized  dredge  would  be  approximately  1-7  kw.-hours.  The  authors 
are  of  opinion  that  for  a  group  of  electrically-driveii  dredges  there 
would  be  a  saving  of  £100  per  dredge  per  month  over  a  steam-driven 
dredge. 

Lode  Mining. 

Lode  and  alluvial  mining  present  entirely  different  problems,  and 
when,  as  at  present,  tin  of  greater  purity  can  be  won  wore  easily 
in  alluvial  workings  there  is  not  much  likelihood  of  great  efforts 
being  made  to  develop  lo;le  mides  where  the  rock  has  to  be  blasted 


out  and  crushed  under  stamps  in  order  to  bring  it  approximately 
to  the  state  in  which  it  is  found  in  alluvial  workings.  The  Govern- 
ment of  the  Federated  Malay  States  recognise  the  greater  difficulty 
of  lode  working  by  granting  a  rebate  in  certain  cases  on  tin  ore  pro- 
duced by  this  means.  In  the  future,  however,  when  the  alhuial 
deposits  have  been  turned  over  and  over  by  processes  of  increasing 
efficiency  until  their  valuable  contents  have  been  exhausted,  a  time 
will  come  when  lode  mining  will  receive  more  attention. 

There  are  only  about  halif  a  dozen  mines  of  any  importance  coming 
under  this  category  in  the  Federated  Malay  States,  two  of  them  very 
small,  but  another,  Pahang  Consolidated,  the  largest  producer  in  the 
F.>LS.,  and  probaljly  the  second  largest  in  the  world.  In  nearly 
all  these  mines  electricity  is  in  use  to  some  extent,  and  its  use  is  being 
extended,  and  as  lode  mining  on  anything  but  a  very  small  scale  is 
sure  to  be  carried  out  by  European  companies  in  future,  we  maj'  look 
forward  to  the  time  when  there  will  be  a  fairly  heavy  demand  for 
electrical  power  from  this  source.  The  engineering  problems  in 
lode  minmg  need  not  be  discussed  at  length,  as  they  are  practically 
similar  to  those  encoimtered  in  gold  mining.  Pow-er  is  required 
underground  for  pumping,  ha-ding  and  drilling,  and  on  the  surface 
for  driving  rock  crushers,  stamps,  tables  and  other  tin-dressing 
machinerv. 


The  Dagenham    Works  of   the    Sterling    Telephone 
and  Electric  Company. 


We  have  recently  had  the  opportunity  of  inspecting  the  works  of 
the  Sterhng  Electric  &  Telephone  Company  at  Dagenham.  These 
works  were  erected  in  1909  for  the  manufacture  of  telephone  equip- 
ment and  similar  small  current  apparatus,  and  to  deal  generally 
with  the  output  of  the  firm  w  hich  before  the  war  was  increasmg  in 
a  satisfactory-  way.  With  the  outbreak  of  war  the  works  were  taken 
over  by  the  Government,  witli  the  result  that  tlie  output  of  the 
firm's  specialities  practically  ceased,  and  instead  the  various  machines 
and  equipment  installed  A^ere  devoted  to  the  manufacture  of  muni- 


re-transformation  has  been  satisfactorily  achieved,  and  that,  fi.r 
from  the  extensions  being  a  white  elephant,  the  Sterling  Company 
are  even  now  considering  further  large  schemes  of  rebuilding  ;  and 
when  w^e  visited  the  works  the  other  day  we  found  them  all  in  full 
swing,  tuniing  out  telephone  apparatus,  indicators,  bells,  &c.,  at  the 
highest  possible  rate  of  out  put.  Fortunately  for  them,  the  moulders, 
strike  has  affected  them  much  less  than  works  dealing  with  larger 
apparatus. 

In  the  Sterling  works  mass  production  has  been  taken  up  very 


FIq.  1. — Automatic  Ttiiket  Section"  of  Main  Machine  Shop. 


-The  Tool  JL^king  Shop. 


tions  of  war  of  various  kinds.  So  successful  \\-ere  the  works  in 
dealing  with  this  class  of  output  that  it  became  necessary  to  extend 
them  largely  in  order  that  the  increasing  demands  for  the  class  of 
work  carried  on  there  might  be  satisfactorily  made.  This  success 
was  largely  due  to  the  excellent  way  in  which  they  \\'ere  laid  out 
and  to  the  arrangements  made  for  passing  the  material  through  the 
various  processes  of  manufacture  in  the  most  expeditious  way 
possible.  The  work  of  which  we  have  just  been  speaking,  of  course, 
was  done  under  CTOvemment  sanction  and  supervision.  With  the 
coming  of  the  Armistice  the  largely  extended  works  were  handed 
back  to  the  company,  and  they  were  left  to  return  to  their  peace- 
time avocations  as  best  they  could.     We  are  glad  to  learn  that  this 


seriously  with  the  most  satisfactory  results.  A  large  dra-iving  office 
and  tool  shop  are  kept  constantly  employed  on  the  design  and  pro- 
duction of  jigs,  presses  and  other  tools  of  special  design  for  the  pro- 
duction of  various  telephone  parts  and  other  apparatus  produced 
by  the  firm.  Great  attention  is  paid  to  the  accuracy  of  the  work, 
and  a  very-  constant  and  close  system  of  inspection  has  been  inaugu- 
rated, so  that  no  part  passes  to  the  assembly  bench  without  it  being 
certain  that  it  is  quite  fitted  to  take  its  proper  part  in  the  general 
scheme  of  things.  The  illustrations,  which  we  reproduce  herewith, 
give  a  good  idea  of  the  w  ay  in  which  the  works  are  laid  out.  All  tlu; 
machines  are,  of  course,  electrically  driven,  current  being  sup})licd 
from  a  generating  station  installed  in  the  works  itself.     The  shops 
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are  well  arranged  and  adequately  lighted,  and  in  case  it  should  be 
thought  from  the  photographs  that  a  forest  of  belts  interferes  with 
the  work  in  any  way,  we  may  say  that  this  is  one  of  the  cases  where, 
if  the  camera  does  not  exactly  lie,  at  any  rate  to  some  extent  it 
prevaricates. 

In  these  days  one  of  the  most  essential  [larts  of  any  works  if  the 
production  is  to  be  of  that  high  character  and  quality  which  is 
required  by  modern  conditions,  it  is  necessary  that  proper  super- 
vision should  be  made  for  the  welfare  of  the  workers  generally. 
And  one  of  the  difticulties  at  Dagenham  is  the  accommodation  for 


portion  of  the  dinner  hour  was  taken  up,  es|K'cially  by  the 
feminine  portion  of  the  establishment,  in  going  through  tlic  move- 
ments of  the  latest  jazzes  ami  other  terpischon-an  iixMvat  ions  which 
we  do  not  pretend  to  understand.  The  musical  talent  in  the  works 
is  also  vcrj-  high  and  we  also  heard  good  accounts  of  the  prowess  of 
the  various  football  teams. 

Our  thanks  arc  due  to  Mr.  tJuy  Burner,  the  managing  director  of 
the  Sterling  Telephone  &  Klc(^trio  Company,  for  giving  us  an  opjxit- 
tunityof  inspecting  these  interesting  works. 


i'lii.  S. — Thk  Cull  Winding  Ujci-aht.ment. 

the  workers.  At  present  they  have  to  come  by  train  from  Barking 
or  other  east-end  suburbs,  whi?h  means  a  longer  journey,  and  the 
Sterling  Comjiany  have  even  hatl  to  provide  motor  conveyance 
between  the  works  and  Romford  for  the  benefit  of  the  workers 
living  in  that  district.  We  understand  that  the  Company  have, 
however,  obtained  a  site  of  about  18  acres  on  which  to  build  dwellings 
for  their  employees  closely  contiguous  to  the  works.  This  will 
enable  a  large  number  of  good  character  houses  to  be  erected  and 
will  at  the  same  time  leave  room  for  future  extensions  both  of  the 
works  and  of  the  Garden  City,  which  will  then  become  a  living 


J...    I.       \  U.W  OF  THE  C-VNIKEN   KiTLHEX. 

entity.  As  "we  ha.e  already  indicated,  the  necessity  for  the 
employees  being  given  some  means  of  recreation  even  during  business 
hours  has  not  been  forgotten.  A  large  adequately  equipped  kitchen 
is  a  feature  of  the  works  and  adjacent  to  it  are  two  canteens,  one 
for  the  men  and  one  for  the  women,  in  which  excellent  meals  can 
be  obtained  at  a  verj-  low  rate.  Li  addition  to  this  a  recreation 
haU  in  which  theatricals,  entertaiiunents,  concerts  and  dances  can 
be  given  is  also  provided.  Dancing,  indeed,  seems  to  be  part  of 
the  general  curriculum  of  the  works,  as  during  our  visit  a  good 


electrical    Developments    at  Christ- 
church,  N.Z. 

At  a  recent  meeting  of  the  Xorth-Kastern  Territorial  Centre  of 
the  Institution  of  Electrical  Engineers  a  lecture  was  dciivei-ed  by 
-Mr.  .1.  Lythgoe  on  •'  Electrical  Developments  at  Clirislcluircli, 
New  Zealand." 

In  his  opening  remarks  Mr.  Lythgoe  dealt  briefly  with  the  pro- 
|x)sed  hydro-eleetric  schemes  which  will  be  undertaken  Ijj'  the 
I  iovcrnment,  and  on  one  of  which  the  Arapuni  scheme  of  IKiJMM)  h.p., 
in  the  North  Island  the  preliminary  work  is  already  l)eLng  carried 
■  lut.  Mr.  Lvtligoe  said  that  New  Zealand  is  rich  in  water  jM>wer, 
and  in  spite  of  its  small  ixipulation  of  l,2r)(l.0()0,  electricitj'  supply 
IS  a  subject  in  wliiih  tlic  p-.iblic  take  a  keen  interest.  In  tlie  tiovern- 
nient  schemes  a  frequency  of  50  cj'cles  is  being  standardised,  with 
transmission  pressures  of  100,000,  20-000,  10,500  and  3.000  volts 
and  low  tension  pressures  of  -100  volts  3-phase  and  230  volts  single- 
pliase. 

The  City  CouncU  of  Christchurch  is  supplied  from  the  Lake 
(  oleridge  scheme,  which  has  been  in  operation  about  live  years, 
the  power  house  being  approximately  70  miU's  due  west  of  Christ - 
church.  Lake  Coleridge  has  an  area  of  1 3  square  miles,  and  is  about 
1,700  ft.  above  sea  level.  The  intake  to  the  pipeline  is  12  ft.  6  in. 
below  the  surface  of  the  lake,  and  is  provi<le(l  with  a  protection 
wall  to  prevent  silting  up.  The  water  is  lead  through  a  tunnel 
under  the  hill  at  the  lake  side  to  a  surge  chamber.  The  total  fall 
through  the  tunnel  is  7  ft.  From  the  surge  chamber  the  water 
pisses  to  the  power  liouse  through  steel  pijx-s  52  in.  in  diameter 
and  2,480  long.  The  working  head  is  480  ft.  and  each  pipe  is  capable 
of  supplying  3,000  kw.  There  is  provision  for  extra  pipes.  The 
pipe  lines  are  controlled  by  gates  electrically  operated  from  the 
power   house. 

PovvEE  Hou.se  Details. 
The  power  house  is  a  ferroconcrete  building  180  ft.  long  by  70  ft. 
wide  by  40  ft.  high,  designed  to  accommodate  12,000  kw.  of  plant. 
It  is  equipped  with  Francis  turbines,  driving  generators  of  British 
manufacture,  su|)pljing  three-phase  current  at  50  cycles  6,6(J0  volts, 
the  luiits  being  of  1,5(10  kw.  capacity.  The  transmission  voltage  is 
(iO.OOO  volts,  the  step-up  transformers  being  of  American  manu- 
facture. There  arc  two  banks  each  consisting  of  three  1..500kw. 
single-phase  transformers,  oil  immersed  and  water  cooled.  Th(^ 
L.T.  switchgear  is  of  British  make,  the  E.H.T.  side  is  American. 
Reactances  in  series  with  the  line  are  employed.  The  E.H.T.  lines 
leave  the  power  house  through  the  roof  and  consist  of  7/0- 1 35  sq.  in. 
aluminium  wires  per  jiliasc  spaced  10  ft.  apart  in  delta  fonnation 
and  transposed  at  two  j)<)iiits  on  the  line.  There  are  two  indepen- 
dent lines  diverging  from  eac^h  other,  and  the  spacing  of  the  poles 
is  6  chauis  on  level  ground.  This  is  varied  to  suit  the  nature  of 
the  ground,  but  there  is  one  span  as  much  as  20  chains  with  11  poles 
at  either  end,  which  has  given  no  trouble. 

Electrolytic  lighting  aresters  are  used  which  are  charged  at 
regular  intervals  liy  the  staff  by  means  of  specially  designed  horn 
switclics.  and  they  arc  also  equipjied  with  clock  recording  charts, 
which  rcionl  end  disiliargcs.  All  the  transformer  oil  is  periodically 
pumped  through  an  oil  drymg  and  refining  outfit. 

Supply  Requirements  at  Christc  iurch. 
The  city  of  Christcluirch  is  laid  out  in  squares  and  has  a  jiopu- 
lation  of  75,000.  In  addition  to  the  city  supply  is  also  given  to  the 
suburbs  of  Spreydon,  Riccarton,  Xew  Brighton  and  Waunairai, 
and  to  the  Comicil  destructor  plant,  baths,  water  supply  plant  and 
drainage  pumping.  The  duties  of  the  electrical  engineer  are  some- 
what far  reaching,  and  have  included  the  development  of  electolytic 
alkaU,  carbide  and  oxygen  processes,  which  have  now  been  taken 
over  by  companies,  who,  of  course,  are  consumers.  The  City 
Council  show  rooms  and  the  offices  of  the  electrical  works  are 
housed  in  a  separate  building,  the  electricity  department  being 
an  entirely  separate  and  distinct  undertaking,  having  its  own  accoun- 
tancy department.  A  room  is  provided  upstairs  in  which  lectures 
ca-i  be  given  to  employees  of  the  electricity  department  and  elec. 
trical  contractors,  and  dances  and  social  evenings  can  be  held. 
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Street  Lighting. 

Street  lighting  is  carried  out  on  the  series  system,  using  constant 
current  transformers.  Two  thousand  street  lamps  are  in  use, 
varying  in  candle  power  from  100  to  1,000  c.p.,  and  taking  66  amperes. 
Distribution  is  carried  out  on  jxiles  as  far  as  possible,  and  where 
cables  are  used  for  the  series  system  they  are  of  the  concentric  type. 
The  streets  of  Christchurch  are  w  ide,  none  of  them  being  less  than 
one  chain  in  width,  and  many  wider,  so  that  overhead  distribution 
can  be  readilj-  adopted.  Series  street  lighting,  low  tension  and 
3,000  volt  power  mams  are  frequently  mounted  on  the  same  poles, 
which  are  also  sometimes  shared  by  the  electricity  and  telephone 
authorities.  The  street  lamps  are  normally  momited  on  brackets 
on  the  poles  used  for  carrying  the  overhead  wires,  but  at  street 
corners  and  special  positions  cross  suspension  wires  are  used.  The 
original  Christchurch  system  was  direct  current.  The  power  station 
is  now  used  mainly  as  a  substation,  and  is  equipped  with  rotary 
converters  and  mid  wire  boosters,  and  the  series  street  lighting 
transformers.  Direct  current  is  supplied  at  230  and  460  volts, 
but  as  far  as  possible  A.C.  motors  are  being  installed  in  place  of 
D.C.  Special  care  is  taken  with  the  eartliing  of  consumers'  instal- 
lations, every  consumer  being  earthed  to  the  water  pipe  and  to 
neutral. 

About  .5,000  consumers  are  connected  up  in  this  way.  Pajinent 
both  for  lighting  and  power  is  on  a  maximum  demand  basis.  The 
Aviring  department  supplies  motors  on  hire  or  hire  purchase  and 
cooking  ovens  are  being  pushed.  In  addition  the  electricity 
department  sells  and  hires  electric  vehicles.  The  country  sur- 
rounding Christchurch  is  flat  and  favourable  to  this  class  of  trans- 
port, while  petrol  is  expensive  and  electricity  relatively  cheap.  The 
vehicles  are  fitted  with  Edison  batteries.  A  municipal  garage  has 
been  opened  capable  of  holding  60  vehicles,  which  can  be  charged 
at  night  at  times  of  light  load.  Arrangements  can  be  made  for  the 
use  of  the  garage,  including  cleaning,  charging  and  minor  repairs 
for  an  annual  charge  based  on  the  size  of  vehicle. 

In  reply  to  questions  asked  by  Mr.  Beard,  who  proposed  a  vote 
of  thanks  to  Mr.  Lj-thgoe,  and  by  Mr.  Vernier,  who  seconded  the 
vote.  5Ir.  Lythgoe  stated  that  the  low  tension  distribution  was  three- 
phase  four  ^^•ire,  and  that  three-pliase  motors  were  eniployed.  Star 
delta  starters  are  only  allowed  on  motors  of  less  than  7  h.p.,  and  all 
motors  had  to  be  provided  with  low  voltage  releases.  The  system 
of  earthing  on  the  low  tension  system  had  given  no  trouble.  In 
spite  of  the  absence  of  the  regulations  and  restrictions  underwhich 
we  work  in  this  country,  and  the  fact  that  very  little  skilled  labour 
was  available  to  start  with,  there  had  only  been  one  sericus  accident 
due  to  a  man  carrs-ing  a  long  ladder,  reinforced  with  steel  wire, 
witli  which  he  accidentallv  touched  an  11.000  volt  overhead  line. 


Revie-ws. 


The  Applications  of  Elpctrolysis   in  Chemical  Industry.  .By 

A.  F.  Hale,  B.Sc,  F.I.C.     (London  :  Longmans,  Green  &  Companv). 
Pi).  ix.-rl48.     7s.  lid.  net. 

This  volume  forms  one  of  the  series  of  monograjshs  edited 
by  Sir  Edward  Thorpe. 

After  an  introductory  cliapter,  consisting  of  definitions  and 
kindred  matters,  the  author  deals  with  methods  of  generating 
electric  currents.  These  include  primary  batteries,  thermo- 
piles and  dynamo-electric  plant.  The  inclusion  of  an  elemen- 
tary explanation  of  the  latter  is,  we  feel,  somewhat  out  of 
place  ;  it  is  necessarily  too  short  to  satisfy  the  reader  who 
desires  more  than  an  outline  of  this  part  of  the  subject ;  more- 
over, it  can  be  found  much  better  treated  elsewhere,  and  the 
space  which  it  here  occupies  could  be  put  to  a  better  purpose. 

The  following  chapters  deal  with  electrolvtic  refining  and 
wnuiing  of  metals,  hydrogen  and  oxygen,  chlorine  and  soda, 
hypochlorites,  chlorates,  and  various  inorganic  and  orcauic 
compounds.  The  treatment  generally  is  on  the  usual  lincj 
and  some  of  the  chapters  cover  a  part  of  the  ground  included  in 
another  volume  recently  published  by  the  same  author. 

For  a  future  edition  we  would  suggest  the  desirability  of 
giving  engineering  drawings  of  plant  instead  of  diagram.s 
which  merely  indicate  princiisles.  The  average  chemist  is 
notoriously  weak  in  his  appreciation  of  engineering  details, 
and  the  introduction  of  proper  detailed  drawings  might  .serve 
towards  the  elimination  of  this  weakness. 

The  volume  will  be  appreciated  as  an  up-to-date  statement, 
though  it  is  necessarily  brief  considering  the  ground  that  is 
covered. 


The  Manufacture  of  Aluminium.     Bv  J.  T    P.^ttisov,  f  C  S 

(London:  E.  &  F.  X,  Spjii).     Pp.  vii, +104,  '  7.«.  6d. 

In  this  small  book,  the  author,  who  was  at  one  time  in  charge 
of  the  chemical  laboratory  of  the  Aluminium  Corporation  of 
Wallsend-on-Tyne,  gives  an  account  of  various  subjects  which 
are  of  interest  to  those  engaged  in  the  manufacture,  or  in 
applying,  aluminium.  These  subjects  include  the  manufacture 
of  carbon  electrodes  from  coke  and  the  manufacture  of  pure 
alumina  which  is  an  essential  preliminary  in  the  electrolytic 
production  of  aluminium.  Short  chapters  are  also  devoted 
to  the  founding  of  aluminium,  the  properties  of  a  number  of 
alloys  and  the  applications  of  aluminium.  Considerable  space 
is  given  to  the  analysis  and  examination  of  works  materials. 

Although  the  title  of  the  book  is  the  "  Manufacture  of 
Aluminium  "  we  have  been  struck  by  the  fact  that  the  actual 
process  of  electrolysis  is  only  described  in  bare  outline.  This 
is  no  doubt  in  keeping  with  the  reticence  which  is  usuallv 
observed  by  those  engaged  in  electrochemical  work,  but  in  this 
case  it  seems  rather  like  "Hamlet "  without  the  ghost. 

Except  for  this  omission  a  considerable  amount  of  useful 
information  is  given,  in  somewhat  tabloid  form. 

a  he  Study  of  Weather.    By  E.  H.  CH.iPjiAX.  M.A..  B.So.    (London     : 
Cambridge  University  Press).     Pji.  xii.  x  132.     Pi'ice  3s.  6d.  net. 

To  the  average  inhabitant  of  these  isles  there  is,  perhaps, 
no  more  interesting  subject  than  the  weather.  Mr.  Chairman 
has,  therefore,  done  well  to  jjresent  us  with  an  interesting  little 
book  on  the  study  of  weather  which  may  be  generally  studied, 
though  primarily  intended  for  use  in  schools.  He  cleals  with 
the  subject  in  chapters  on  Wind,  Clouds  and  Rain,  leading  up 
from  the  simple  observations  suitable  for  the  beginner  to  more 
difficult  chapters  on  instruments  for  recording  pressure  of  the 
atmosphere  and  to  weather  maps  and  charts.  The  book  is 
full  of  exercises  on  taking  observations,  which  should  be  in- 
valuable as  a  mental  exercise.  These  exercises  are  arranged 
in  groups  to  be  used  at  the  discretiqn  of  the  teacher.  The  book 
is  illustrated  with  niuuerous  maps  and  diagrams.  The 
chapter  on  Clouds  is  particularly  interesting  and  is  illustrated 
vnth.  splendid  photographs.  The  author  lays  special  stress 
on  the  necessity  for  constant  outdoor  work  and  the  regular  keep- 
ing of  a  diary.  It  is  interesting  to  note  that  this]valuable  addition 
to  the  Cambridge  Nature  Study  Series  was  written  while  the 
author  was  with  the  B.E.F.  and  in  the  Third  Southern  General 
Hospital  in  England. 


Correspondence. 


"THE  THERMIONIC  VALVE  AND  ITS  DEVELOPMENTS 
IN  RADIO-TELEGRAPHY  AND  TELEPHONY." 

TO   THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  I  have  just  read  the  last  volume  of  Prof.  Fleming's 
book  on  the  Thermionic  Valve,  and  I  am  extremely  surprised 
that  he  does  not  mention  any  French  name  among  those  of 
engineers  who  have  studied  the  question  of  three  electrode 
valves. 

After  Mr.  Langmuir  had  published  the  causes  of  plate 
current  and  grid  current  in  the  "  General  Electric  Review  " 
of  May,  191.5,  I  jniblished  myself,  before  anybody  else  {gee 
The  Electrician  of  Dec.  6, 1918,  p.  674)  and  mv  British  patent 
(No.  127,318  of  April  1.5,  1916,  published  this  year)  the  very 
simple  mathematical  theory  of  the  operation  of  the  three- 
electrode  valve  based  on  the  knowledge  of  the  slopes  of  these 
curves.  This  theory  of  mine  is  now  claimed  and  has  been 
reproduced,  and  possibly  developed,  by  difierent  authors — 
e.g.,  Hazeltine,  Van  de  Bijl,  Ballantine,  Carson,  &c.;  but 
ha^^ng  myself  an  obvious  priority  founded  on  a  British  pub- 
lication, I  feel  naturally  very  much  surprised  that  Prof. 
Fleming  does  not  mention  my  name  at  all  when  writing  on 
the  mathematical  theory  of  the  three-electrode  valve. 

Referring  to  resistance  amplifiers  I  beg  to  call  attention 
to  the  fact  that  these  amplifiers  were  first  used  and  patented 
by  French  engineers  {see  the  French  patent  of  Peri,  dated 
Feb.  1.  1916,  and  French  patent  of  Beauvsi,  and  Brillouin, 
dated  March  20,  1916). 
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I  was  also  the  first  to  consider  high  frcqiuMuy  ainplitiers 
with  iron  wire  transformers  {see  my  British  patent  Xo.  127,318, 
of  April  15,  1916)  and  supplied  a  large  number  of  these  instru- 
ments to  the  British  forces  during  the  war.  1  cannot  adiuit 
that  the  use  of  iron  powder  (as  employed  in  loading  coils) 
instead  of  sheet  iron  changes  anything  in  the  (irinciple  it.self. 
Furthermore,  the  tuning  at  every  stage  with  iron  wire  trans- 
formers bv  a  single  control  as  in  the  amplifier  No.  55  of  the 
Marconi  Company  (see  Fig.  131  in  Prof.  Fleming's  book)  is 
described  in  mv  British  i)atent  No.  1.30.()5(i.  I  jniblished  in 
The  ELEtTRUiAX  of  -May  16,  1919.  the  very  interesting 
results  obtained  with  my  tuned  high  frequency  amplifiers. 

It  may  be  that  Prof.  Fleming,  the  inventor  of  the  valve, 
has  also  designed  three  electrode  valves  as  shown  in  Fig.  67. 
of  his  book  {page  128).  but  as  a  matter  of  fact  that  type  of 
valve  is  known  as  the  "  French  Valve,"  and  s  covered  by  the 
British  patent  No.  126,658  of  Bignet-Peri.-    1  am,  &c., 

Paris,   Dec.    25.  Marivs   Latouk. 

We  have  submittetl  M.  Latour's  letter  to  Prof.  Fleming  and 
the  following  is  his  reply. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  M.  Marius  Latour  expresses  his  extreme  surprise  to 
you  that  I  have  not  made  reference  in  my  book  on  "  The 
Thermionic  Valve  '  to  certain  French  patents  or  to  a  Paper 
by  him  in  The  Electrician  of  December  8,  1916.  Con- 
sidering that  the  said  patent  specifications  or  their  British 
equivalents  were  not  open  to  public  inspection  at  the  date 
when  most  of  ray  book  was  in  print  it  would  have  been  still 
more  surprising  if  I  had  mentioned  them.  As  regards  his 
Paper  on  which  he  lays  so  much  stress,  owing  to  pre-occupa- 
tions,  I  did  not  happen  to  notice  it  at  the  time  it  was  published 
or  if  1  did,  I  failed  to  make  a  note  of  it  as  I  had  then  no  thought 
of  writing  a  book  on  the  subject. 

Having  now,  however,  looked  at  this  Paper  I  must  confess 
I  do  not  think  his  treatment  of  the  subject  in  it  is  so  ejjoch- 
making  or  novel  that  all  other  writers  on  the  theory  of  the 
three-electrode  valve  should  consider  themselves  as  antici- 
pated by,  or  under  debt  to  it.  The  discussion  of  the  problem 
in  my  book  taken  from  the  Papers  of  Vallauri,  Hazeltine,  Van 
der  Bijl,  and  Ballantine  with  simplifications  of  my  own,  is, 
in  my  view,  more  elucidatory  than  that  of  M.  Latour.  If, 
however,  the  opportunity  occurs  of  mentioning  his  contri- 
bution to  the  subject  in  a  second  edition^^f  my  book  I  shall  be 
pleased  to  do  it,  although  I  cannot  share  his  opinion  as  to  its 
fundamental  importance.  As  regards  the  coupling  of  valves 
in  cascade  by  resistance  coupling  or  iron-cored  transformers, 
or  his  assumed  anticipations  of  any  of  the  types  of  valve 
receiver  designed  and  made  by  the  Marconi  Company,  I  must 
decline  to  be  drawn  into  the  discussion  of  any  questions  of 
priority.  The  proper  place  for  the  settlement  of  these  ques- 
tions is  a  Court  of  Law,  and  not  the  columns  of  a  scientific 
journal.  I  have  had  quite  enough  of  these  controversies  in 
the  past  with  respect  to  my  own  share  in  the  evolution  of  the 
thermionic  valve  in  which  the  final  conclusion  has  only  been 
reached  after  judgments  given  by  such  Courts. 

With  respect  to  his  remarks  on  the  "  French  Valve,"  I 
knew  perfectly  well  in  1917  that  a  certain  type  of  valve  much 
used  in  the  war  was  so  called,  but  I  intentionally  abstained 
from  making  reference  to  it  by  that  name  or  to  the  origin  and 
use  of  the  valve  figured  on  my  page  128  for  the  following 
reasons  :  My  book  was  written  and  almost  entirely  in  print 
before  the  armi.stice  was  declared,  and  no  one  knew  at  that 
time  when  the  war  would  be  ended.  It  was  necessary,  there- 
fore, for  me  to  exerci.se  a  certain  discretion  in  reference  to 
apparatus  in  actual  use  in  the  field  of  war.  Moreover,  I. did 
not  consider  this  type  of  valve  involved  any  great  novelty. 
In  1915,  I  had  a  "  hard  "  or  high  vacuum  valve  made  to'my 
design,  having  a  cylindrical  anode  and  a  spiral  wire  grid 
concentric  with  the  cylinder. 

In  my  laboratory  note  books  I  find  records  of  experiments 
made  with  this  valve  on  January  14,  1916.  Now  the  British 
patent  application  of  Bignet-Peri  was  not  made  until  October 
2-i,  1916  (No.  15,072  16),  and  the  complete  .specification  was 


not  accepted  until  May  22,  1910.  The  specification  was  not 
open  for  inspection  until  still  later.  Hence  information  as  to- 
it  was  not  until  then  public  property.  As  I  had  in  my  pos- 
session a  valve  of  similar  construction,  viz.,  cylinder  and  spiral 
grid,  made  for  nic  10  or  11  months  previously  to  the  British 
patent  application  of  Bignet-Peri,  I  could  not  sec  any  good 
reason  for  particularly  nationalising  this  type  as  "  the  French 
valve,"  although  it  had  many  good  points,  such  as  the  small 
bulb  and  convenient  l-pin  attachment. 

In  any  case,  the  claims  of  the  patent,  even  from  the  Con- 
vention date,  would  be  limited  to  the  precise  form  of  valve 
figured.  After  all,  the  main  question  at  issue  is  whether  the 
author  of  a  book  shall  retain  the  right  of  private  judgment 
in  the  selection  of  his  material  or  whether  he  shall  be  moved 
by  the  ])ossibility  of  "  extreme  surprise  "  on  the  part  of  some 
one  if  he  omits  to  include  all  that  other  writers  consider  im- 
portant, or  to  iiavc  claims  to  priority. 

In  this  case  my  book  was  chiefly  written  during  the  greatest 
struggle  in  history,  under  a  strict  censorship,  with  patent 
publication  mostly  restricted,  information  closely  guarded, 
and  much  knowledge  carefully  withheld.  My  object  was  not 
to  give  publicity  to  everything  written  by  everyone  on  the 
subject,  but  to  give  as  lucid  a  description  as  possible  of  the 
developments  and  operation  of  the  thermionic  valve. — I  am,&c., 

London,  Jan,  5.  J.  A.   Fleming. 

A    REMARK  A  RLE   PROPERTY    OF    A    WELL-KNOWN 
ALTKI{NATING-Cl'HI{ENT  CIRCUIT. 

TO  THE  editor  of  the  electrician. 
Sir  :  In  connection  with  Mr.  E.  B.  Brown's  interesting 
article  on  p.  718  of  your  issue  for  December  26th  last  some 
observations  made  by  the  present  writer  of  the  same  effect, 
but  in  a  different  form,  may  be  of  interest.  When  experi- 
menting on  a  form  of  synchronism  indicator  in  1902.  a  magnet 
was  used  consisting  of  a  small  straight  laminated  core,  on  one 
end  of  which  a  magnetising  coil  was  slijipcd.  When  a  short- 
circuited  coil,  consisting  of  six  or  eight  turns  of  0-08  in.  diameter 
copper  wire  was  slipped  along  the  core  it  was  noticed  that  the 
current  -supplied  to  the  magnetising  coil  at  200  volts  50  cycles, 
decreased  in  value  by  a  few  per  cent.  No  ex])lanation  was 
forthcoming  at  the  time,  but  some  years  later  an  article  ap- 
peared in  The  Electruian  dealing  with  the  same  circuit  a.=- 
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shown  by  Mr.  Brown,  and  giving  the  explanation.  Unfor- 
tunately, the  writer  has  no  note  of  this  reference  nor  author's- 
name,  although  a  very  distinct  recollection  of  the  article  as  it 
appeared  to  account  for  the  behaviour  of  the  coil  and  core 
mentioned  above. 

A  recent  rejjetition  of  the  experiment  on  a  core  and  coil 
taken  at  random  gives  a  similar  result.  Here,  then,  is  a 
transformer  whose  primary  current  decreases  when  its  secon- 
dary coil  is  short-circuited. 

I  enclose  a  sketch  showing  the  dimensions  of  the  arrange- 
ment.— I  am,  &c., 

Rugby,  Jan.  1.  R-  ('•  Clinker. 

[We  have  had  a  careful  search  made  through  our  files  for 
the  article  referred  to  by  Mr.  Clinker,  but  at  the  moment  are 
unable  to  put  our  hands  on  it.  Perhaps  our  readers  can  help 
us.— Ed.  'E.  1 


January  9,  1920. 
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New   Hydro-Electric 
Developments. 

ONE  of  the  first  questions  witli  which  the  new  Electricity 
C'ommissioners  will  have  to  deal  is  how  the  water- 
J|i-.i  powers  of  this  country  can  best  be  utilised  for  the 
generation  of  electricity,  and  upon  whom  the  right  to  use  any 
jiarticular  source  of  power  is  to  be  conferred.  This  ques- 
tion has,  of  course,  to  some  e.xtent  been  considered  by  a 
committee  which  was  appointed  by  the  Board  of  Trade,  an 
account  of  whose  deliberations  were  published  in  the  Elec- 
trician at  the  time  (March  28,  1919).  This  Committee, 
Jiowever,  mainly  confuied  themselves  to  showing  where 
power  was  to  be  found,  and  did  not  deal  with  the  more 
particular,  but  still  important,  questions  of  the  right  of 
user,  scenic  amenities  and  so  forth. 

Why  Hydro-Electric  Development  is  B.ackward. 

The  utilisation  of  the  water  powers  available  in  this 
country  to  anv  great  extent  has  been  retarded  in  the  past 
by  two  factors — the  presence  of  a  cheap  supply  of  coal  and 
the  lack  of  waterfalls  that  can  be  both  easily  and  cheaply 
developed.  It  will  be  seen  that  these  two  factors  are  of  a 
financial  rather  than  an  engineering  character..  The  result 
has  been  that,  with  one  or  two  notable  exceptions — for  in- 
stance th^  North  Wales  Power  and  Traction  Company's 
system  and  the  utilisation  of  the  tidal  power  of  the  Dee  at 
■Chester  in  ths  realm  of  public  electricity  supply,  and 
certain  cases  where  waterfalls  have  been  harnessed  to  supply 
power  for  electro-chemical  purposes  on  the  spot,  notably 
th?  works  of  the  British  Aluminium  Company  at  Kinloch- 
leven  and  Foyers,  in  Scotland — little  has  been  done  in  this 
country  to  develop  what  water-power  there  is,  and  the  use 
of  our  hydro-electric  resources  his  been  mainly  confined 
to  country  house  lighting  and  similar  small  projects. 

The  Dundee  Scheme. 
At  the  present  time  there  are,  however,  at  least  two 
iydro-electric  schemes  of  great  interest,  not  only  from  the 
engineering  point  of  view,  but  from  the  fact  that  the 
preliminary  proposals  in  connection  with  them  have  caused 
a  discussion  and  outcry  comparable  with  that  which 
encircles  an  international  boxing  contest.  This  proceeds 
aiot  only  from  the  aesthetically  minded,  who  fear  damage 
to  an  existing  beauty  spot,  but  from  those  who  have  an 
interest  in  the  attraction  of  tourists  to  the  region  or  have 
prior  rights  in  the  utilisation  of  the  water  supply  which  it  is 
proposed  to  develop.  The  larger  of  these  schemes  is  that 
reported  upon  by  Messrs.  Meik  &  Binnie  and  Mr.  H. 
H1CHARD.SON,  city  electrical  engineer  of  Dundee.  In  this 
the  question  of  supplying  Dundee  with  electricity  from  a 
chain  of  lakes,  of  which  Lochs  Ericht,  Laidon,  Rannoch  and 
Tummel  are  the  most  important,  is  discussed.  The  flow 
of  the  River  Ericht,  amounting  to  about  1-5,500  cubic  ft. 
per  minute,  would  be  utilised,  and  this  could  deal  with  an 
average  load  of  about  5, (570  kw.,  or  a  maximum  load  of 
16,200  kw.  A  second  power  house  could  be  erected  capable 
of  dealing  with  a  maximum  load  of  2.3,000  kw.   and  an 


average  load  of  <S,0.jO  kw.,  while  a  third  station  of  the  same 
size  could  also  be  erected  if  a  dam  were  erected  near  the 
outlet  to  Loch  Tummel.  and  a  large  area  of  land  flooded 
in  consequence.  The  estimated  cost  of  the  complete 
Scheme — i.e.,  including  transmission  lines,  &c. — would  be 
£4,460,000,  with  a  maximum  load  of  02,200  kw.  and  an 
average  load  of  21,770  kw. 

The  Claim,-;  of  Aberdeen. 
It  mav  be  pointed  out  that  these  three  sources  of 
power  have  already  been  considered  by  the  Water  Power 
Resources  Committee,  and  it  is  rumoured  that  the  municipal 
authorities  of  Aberdeen  also  have  their  eye  on  this  particular 
conservation,  so  that  it  will  be  seen  there  is  every  chance 
of  an  unedifying  scpiabble.  Dundee,  like  other  towns,  is 
in  the  unenviable  position  of  having  a  larger  load  than  it 
can  safely  tackle  with  its  present  generating  plant,  and  is 
also  faced  with  the  practical  impossibility  of  extending 
its  existing  station.  It  is,  further,  probable  that  in  a  manu- 
facturing town  of  its  character  the  demands  for  power 
will  greatly  increase  in  the  near  future — we  certainly  hope 
thev  will  do  so — and  it  is,  therefore,  necessary  that  the  best 
methods  for  dealing  w-ith  this  increase  should  immediately 
be  taken  in  hand.  This  is  obvious.  It  therefore  only 
remains  to  be  decided  exactly  what  the  steps  taken  should 
be,  and  whether  it  is  better  to  embark  on  the  very  large 
capital  expenditure  which  the  suggested  hydro-electric 
scheme  would  involve,  or  to  be  content  with  making  what 
is  practically  an  extension  to  the  present  steam  station. 
The  latter  solution  could,  however,  be  only  in  the  nature  of 
putting  off  the  evil  day,  while,  as  Mr.  Richard.'^on  points 
out,  it  is  possible  to  obtain  from  the  Loch  Rannoch  develop- 
ment nearly  three  times  the  number  of  units  which  the  pi'c- 
sent  stations  in  Dundee  can  generate,  and  thus  the  erection 
of  only  one  hydro-electric  station  w'ould  meet  Dundee's 
demands  for  some  vears  to  come,  while  two  other  stations 
could  be  erected  close  bv  when  occasion  required. 

The  Dartmoor  Scheme. 
Few  aesthetic  objections  to  the  Dundee  scheme  have  been 
raised,  though  it  has  been  pointed  out  that  the  suggested 
hvdro- electric  dBvelopment  will  prejudice  the  rights  of  a 
large  number  of  present  users,  and  would  probably  at  the 
same  time  submerge  at  least  one  village,  andfor  these  reasons 
necessitate  considerable  outlay  for  compensation.  But  in 
the  Dartmoor  scheme,  though  financial  objections  have  been 
raised,  the  main  opposition  seems  to  rest  on  an  aesthetic 
basis.  As  our  readers  know,  it  is  proposed  by  a  sradicate. 
knowm  as  the  Dartmoor  Electricity  Supply  Company,  to 
develop  the  water-power  that  exists  on  Dartmoor,  not  only 
for  the  supply  of  electricity  to  the  towiis  around,  but  for  use 
in  various  electrochemical  works  which  are  to  be  erected 
on  or  near  the  Moor  itself.  At  first  sight  it  would  seem  that 
th?  water-power  available  on  Dartmoor  was  hardly  suffi- 
ciently concentrated  to  make  such  a  scheme  worth  while  : 
but  the  promoters  are  both  business  meii  and  engineers,  and 
have  doubtless  satisfied  themselves  that  there  is  a  primn 
facie  case  for  such  development.  Considerable  opposition, 
led  by  a  distinguished  author,  has,  however,  been  raised 
on  the  least  material  ground  that  such  a  development  will 
spoil  the  scenery,  prejudice  the  existing  turbary  rights, 
interfere  with  the  powers  of  the  water  users,  and  generally 
make  a  dark  blot  on  that  particular  part  of  our  fair  country. 
The  opposition  to  it  has  become  so  vocal  on  account  of  the 
damage  which  it  is  said  would  be  done  to  peat,  china  clay, 
tin,  grazing,  antiquarian,  tourist  and  other  interests  that 
the  Bill  to  inaugurate  this  development,  which  is  to  be 
introduced  in  the  next  session  of  Parliament,  is  likely  to 
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have  a  rough  passage  ;  and  as  the  Duchy  of  Cornwall — whc> 
of  coHi-se,  own  the  Moor — are  moving  in  the  matter,  and  the 
Prince  of  Wales  is  to  be  asked  to  exercise  his  right  to 
impose  a  veto  on  the  scheme  when  it  comes  before  the  House 
of  Commons,  it  is  hardly  likely  to  reach  the  statute  book 
in  the  present  crowded  state  of  Parliamentary  business, 
which  may  or  may  not  be  a  pity. 

The  Need  for  JvniciAL  Cox.sideration. 
The  important  point,  however,  which  we  want  to  make  in 
connection  with  both  these  schemes  is  that  they  are  of 
national  rather  than  local  importance,  that  both  the  schemes 
themselves  and  the  opposition  to  them  require  practical  con- 
sideration ;  and,  above  all,  that  consideration  should  not 
take  place  in  a  political  atmosphere.  Now,  the  Electricity 
>^upply  Act  provides  for  the  consideration  of  schemes  of 
this  kind,  as  theyaflfect  the  country  as  a  whole,  and  that  is 
how  they  shoidd  be  considered.  In  the  past,  electricity 
supply  has  been  too  much  on  parochial  lines.  This  must 
be  altered.  Unfortunately,  it  has  suited  the  book  of  a 
large  number  of  interests,  and  these  interests  are  still  to  the 
fore  ;  but  their  activities  must  be  stopped.  We  appreciate 
the  point  of  view  of  the  beauty  spot  enthusiast,  but  in  this 
question  the  doctrine  of  the  greatest  good  of  the  greatest 
number  must  operate.  The  stage  is  now  being  reached 
when  the  electricitv  requirements  of  one  town,  how- 
ever large  it  may  be,  cannot  be  considered  by  itself. 
Regions  rather  than  towns  are  now  the  units,  and  it  should, 
therefore,  be  beyond  the  power  of  one  municipality  or  of 
one  gioup  of  interests  to  obtain  an  exclusive  control  over 
any  large  block  of  power,  or  to  adopt  a  dog-in-the-manger 
policy  to  the  detriment  of  the  public  good. 


combo-in-tlic-Moor ;  a  reservoir  in  the  Parishes  i>(  Lyilford  C'oriiHuoil 
and  Harfonl  to  be  called  "  the  Erme  Reservoir  "  niul  to  lie  forinetl  by 
means  of  an  en>l)ankment  across  the  Kiver  Krinc  ;  a  weir  in  the  Parishes 
of  t'ornwood  and  Harfoi-d  across  the  River  Krnie  ;  a  supply  channel  in 
Harford  and  Cornwood  or  one  of  them  ;  a  weir  wiiolly  in  the  Parish  of 
Harfonl  across  the  Piles  Urook  ;  a  snpply  channel  in  Harford  com- 
mencing by  a  jinution  with  the  Piles  Brook  and  terminating;  nt-P  point 
717  yards  sonth-ea.stward  of  the  sonth-easlern  corner  of  .\ddicombe 
Farm  House  ;  and  a  line  or  lines  of  pijws  commencing  in  Harfonl  by  a 
junction  with  the  last -mentioned  supply  channel  at  its  termination 
and  terminating  in  the  Parish  of  Ivybridpe  at  a  point  in  the  Kiver  Krme. 

The  company  may.  subject  to  the  provisions  nt  the  Act.  enter  upon, 
take  and  use  comi)ulsorily  or  by  agreement  certain  specilicd  lands  in 
the  parishes  of  Throwlcigh,  South  Tawton,  Pctertavy,  Widccombe-in- 
the-iloor.  Harfonl  and  Ivybridge  in  the  (.'ounty  of  Devon,  and  may 
erect  and  maintain  thereon  a  station  or  stations  for  generating,  trans- 
forming, transmitting  and  distributing  electrical  energy  or  power  and 
any  material  product  matter  or  thing  arising  or  used  in  the  |)roccss  of 
such  generation  or  transformation  with  all  necessary  buildings,  turbines, 
engines,  dynamos,  &c.  The  powers  for  the  compulsory  ])urehase  of 
lands  shall  cease  after  the  expiration  of  o  years  ;  and,  subject  to  the 
provisions  of  the  Act,  if  the  works  authorised  are  not  eonii)letcd  within 
7  years  from  the  jiassing  of  the  Act  the  powers  shall  cease. 

The  area  within  which  the  Company  may  supply  electrical  energy 
and  jiower  and  water  sliall  be  the  County  of  Devon.  Any  electric  lines 
laid  down  by  the  Company  under  the  powers  of  the  Act  shall  be  laid  in 
such  line  or  route  and  in  a  trench  of  such  dimensions  and  in  such  position 
as  may  be  agreed  between  the  Company  and  the  local  authority,  or  as, 
failing  agreement,  shall  be  settled  by  the  Hoard  of  Trade. 

The  Company  shall  not  supply  energy  (except  for  power  or  to  author- 
ised undertakers  or  to  any  railway  light  railway  or  tramway  or  water 
company  or  projirietors  or  trustees  of  any  canal  or  navigation)  in  any 
area  which  at  the  date  of  the  passing  of  the  Act  forms  part  of  the  area 
of  supply  of  any  authorised  distributors  without  the  consent  of  those 
distributors,  but  that  the  Company  shall  supply  energy  to  any  authorised 
undertakers  or  to  any  person  to  whom  the  Company  are  entitled  to 
supply  energy. 

The  prices  to  be  charged  by  the  Company  for  electrical  energy  supplied 
by  them  shall  not  exceed  such  price  or  prices  as  may  from  time  to  time 
be  approved  by  the  Electricity  Authority.  The  <  'ompany  may,  with  the 
approval  of  the  Hoard  of  Trade,  place,  erect  and  maintain  electric  lines 
for  the  supply  of  electricity  within  the  area  of  siijiply  above  the  surface 
of  the  ground. 


The  Dartmoor  Hydro-Electric  Scheme.      J*  H.  Tucker  &  Company's  Dinner. 


Although  the  number  of  private  bills  in  the  new  Session  of  Parliament 
shows  a  considerable  increase  over  those  of  the  1919  Session,  there  are 
not  many  new  schemes,  but  one  of  the  most  interesting  of  these  is  the 
Bill  to  authorise  the  incorporation  of  a  company  to  erect  generating 
stations  and  works  for  utilising  the  water  power  of  certain  rivers  on 
Dartmoor.  The  project  has  excited  considerable  interest,  and  it  is 
likely  to  meet  with  strong  criticism.  Devon  County  Council  and 
Plymouth  Corporation  have  already  decided  to  oppose  the  BOl,  while 
those  interested  in  the  preservation  of  the  scenery  of  Dartmoor  are 
also  organising  opposition. 

It  is  j)roposed  to  incorporate  "'  .Sir  Gerard  Albert  Jluntz,  and  Messrs. 
William  Arthur  Addinsell.  Alfred  Ernest  Parke,  John  Archibald  Purves, 
Henry  John  Wilson  (who  are  to  be  the  first  directors),  and  all  other 
persons  who  have  already  subscribed  to  or  shall  hereafter  become 
proprietors  in  the  undertaking,  into  a  company  to  be  named  The 
Dartmoor  &  District  Hydro-Electric  Supply  Company." 

The  company  will  generate,  use  and  supply  electrical  energy  or  power 
and  supply  water,  and  for  this  purpose  it  will  construct,  ercct^  work,  and 
use  electric  generating  stations,  reservoirs,  supply  channels,  mains,  &c. 

The  capital  of  the  company  will  be  £l,2oO,OCO  in  125,000  shares  of 
£10  each.  Powers  are  given  to  divide  shares,  to  pay  dividend  on  half- 
shares,  to  borrow  u\i  to  one-third  of  amount  raised,  &c.  The  works 
proposed  to  be  constructed  are  situate  in  Devon  and  include  the  fol- 
lowing :  A  reservoir  and  a  weir  in  the  Parish  of  Gidlcigh,  a  supply  channel 
commencing  in  the  Parish  of  Gidleigh  and  terminating  in  the  Parish  of 
Chagford  ;  weirs,  supply  channels  and  reservoirs  in  the  Parish  of  Lyd- 
ford  ;  a  supply  channel  commencing  in  Lydford  by  a  junction  with  "the 
South  Teign  River  and  terminating  in  Chagford  ;  a  weir  partly  in 
Lydford  and  partly  in  Chagford,  a  sup])ly  channel  in  the  Parishes  of 
Chagford  and  Lydfonl,  a  line  or  lines  of  pipes  and  a  supply  channel 
wholly  in  Chagford.  a  line  or  lines  of  pipes  commencing  in  Chagford  and 
terminating  in  the  Parish  of  Throwleigh  :  a  reservoir  in  the  Parishes  of 
Lydford  Belstone  and  South  Tawton  ;  a  supply  channel  and  a  line  or  lines 
of  pipes  whoUy  in  South  Tawton  ;  a  reservoir  in  Lydford  to  be  called 
"  ^--  Tavy  Reservoir  "  and  to  be  formed  by  means  "of  an  embankment 
-...oas  the  River  Tavy  ;  weirs  and  supply  channels  wholly  in  the  Parish 
of  Petertavy';  a  reservoir  in  Lydford  to  be  called  '  the  Foxtor  Mires 
Reservoir  "  and  to  be  formed  by  means  of  an  embankment  across  the 
River  Swincombe  ;  a  reservoir  in  Lydford  to  be  called  "  the  Upper 
East  Dart  Reservoir  "  and  to  be  formed  by  means  of  an  embankment 
across  the  East  Dart  River ;  a  reservoir  in  the  Parishes  of  Holne  and 
Widecombe-in-the-iloor  to  be  called  •■  the  Dartmeet  Reservoir,"  and 
to  be  formed  by  means  of  an  embankment  across  the  River  Dart ;  a 
supply  channel  and  a  line  or  lines  of  pipes  wholly  in  the  Parish  of  Wide- 


At  the  DisxER  given  by  the  Directors  of  Messrs.  J.  H.  Tccker  &  CoM- 
P.\>"Y,  Ltd.,  at  the  Queen's  Hotel,  Birmingham,  on  the  19th  ult.,  there 
w'as  a  good  muster  of  directors,  officials  and  employees  of  the  firm, 
together  with  some  representatives  of  the  electrical  industry  in  the 
district.  Following  the  dinner  and  interspersed  with  an  excellent  vocal 
programme,  many  toasts  were  proposed. 

Following  the  "toasts  of  "  The  King  "  and  '•  The  Visitors,"  Mr.  J.  B. 
Tucker  referred  to  the  pleasure  it  gave  the  directors  to  have  with  them 
that  night  friends  with  whom  they  had  been  particularly  associated 
in  the  ))roduction  of  munitions  during  the  war,  as  well  as  representatives 
of  the  Electrical  Trade  whom,  whilst  they  had  had,  to  an  extent,  to 
desert  them  during  the  war,  he  could  describe  as  their  old  friends.  He 
pointed  out  that  during  the  war  period  the  firm  had  turned  out  some- 
thing like  2,000,000  articles  of  warfare  quite  foreign  to  their  ordinary 
manufactures,  whilst  in  addition  they  had  been  called  on  to  suiijily 
enormous  quantities  of  their  standard  goods  to  various  Government 
Departments.  '"  Tucker "  switches  and  "  Tucker  "  accessories  had 
been  in  every  sphere  of  action — from  aero])lanes  to  submarines. 

Mr.  Tranter  suiiported,  and  in  reply  Lord  Torj)hiehcn,  late  Director 
of  Fuze  Production,  paid  a  great  tribute  to  the  firm's  w'ar  work,  and 
recalled  many  |ilcasant  relations  he  had  had  with  them. 

Mr.  Wade  made  a  jjowerful  speech  in  proposing  the  "  Electrical 
Industry."  He  spoke  of  the  present  industrial  situation,  and-  said 
that  if  the  labour  difficulties  were  satisfactorily  .settled  he  thought 
that  there  were  many  years  of  prosperity  in  store  for  the  Electrical 
and  Agricultural  industries,  which,  in  his  opinion,  would  become  the 
two  leading  industries. 

Mr.  Rosher  also  emphasised  the  urgent  necessity  of  capital  and  labour 
working  amicably  together.  Without  mutual  confidence  and  effort 
the  country  would  not  easily  recover,  but  given  such  conditions  we 
should  soon  make  up  for  lost  time.  He  then  referred  to  the  excellent 
war  effort  of  Messrs.  J.  H.  Tucker  &  Company,  ])ar(i(ularly  emphasising 
the  consistent  excellence  of  the  articles  they  pnxluccd. 

Mr.  J.  R.  Baxter  (Baxter  &  Impey)  replied,  and  Mr.  Bateman  then 
proposed  "  The  Firm,"  and  in  doing  so  referred  to  the  high  reputation 
the  Firm  had  always  held  for  the  quality  of  their  products.  As  pro- 
duction manager  he  could  say  that  the  maintenance  of  that  reimtation 
was  their  first  concern.  Their  output  was  consistently  increasing, 
but  never  at  the  expense  of  quality.  Mr.  G.  T.  Baker  and  Mr.  S.  G. 
Smith  supported  Mr.  Bateman,  referring  to  their  long  service  with  the 
firm,  and  the  excellent  quality  of  the  goods  which  had  made  selling 
"'  Tucker  "  productions  a  comparatively  easy  and  pleasant  task. 

Mr.  T.  R.  Martin,  in  the  course  of  his  reply,  exincssed  the  view  that 
the  old  form  of  relationship  between  capital  and  labour  was  dead.     It 
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was  essential  tlmt  a  bettor  feeling  should  exist  between  tlio  two  tlian 
had  hitherto  been  the  case,  and  w-ished  their  guests  could  have  been 
IH-esent  the  |irevious  night  at  one  of  their  works  functions  to  see  for 
themselves  how  J.  H.  Tucker  &  Company  were  tackling  the  problem. 
The  social  and  athletic  side  was  catered" for  by  sections  dealing  witli 
dancing,  concerts  and  other  entertainments,  football,  swimming,  tennis, 
shooting,  &c.  Many  enjoyable  evenings  were  spent  in  their  canteen, 
and  the  firm  hoped  by  taking  their  employees  into  their  confidence 
and  giving  tlieni  the  best  jiossible  working  conditions. 

Mr.  C.  L.  Dalton  (of  Thk  Ki.kctrician),  an  old  member  of  tlie  linn 
of  Messrs.  J.  H.  Tucker  &  Company,  said  he  had  been  given  the  opjior- 
tunity  of  seeing  for  himself,  and  he  had  been  pleasantly  suriirised  to 
notice  how  during  their  leisure  moments  the  class  distinction  bitwcen 
the  staff  and  works  had  been  wiped  away,  making  the  whole  band  of 
Tucker  workers  a  very  happy  family. 

Joint   Electricity  Boardrs. 

Already  there  is  evidence  that  many  electric  supply  undertakings 
will  take  "advantage  of  the  jn-ovisions  of  the  Electricity  (Supply)  Act  in 
order  to  form  joint  electricity  boards.  The  Stalybridge.  Hyde,  ilossley 
and  Dukinfieki  .Joint  Tramway-!  and  Electricity  Board  and  Ashton-under- 
Ljme  Coq)  iration  have  appointed  a  sub-committee  to  draw  up  a  scheme, 
and  the  Torquay  Corp  uatiun.  in  conjunction  with  representatives 
from  Paignton.  Newton  AMiot.  JJawlish,  Dartmouth.  Brixham  and 
Teignmouth,  are  considering  a  projwsalto  erect  a  new  generating  station 
to  meet  the  growing  demands  for  electricity  supply  in  South  Devon. 
At  a  meeting  of  representatives  of  the  above  districts,  which  was  held 
at  Torquay  last  week,  a  resolution  was  unanimously  adopted  approving 
in  principle  of  the  proposal,  and  a  report  is  to  be  prepared,  with  an 
approximate  estimate  of  the  cost,  and  this  will  be  submitted  at  an 
adjourned  meeting  of  the  Councils  and  companies  concerned. 

Mr.  H.  F.  G.  Woods,  Borough  Electrical  Engineer  of  Torquay,  who 
explained  the  scheme,  said  it  had  been  suggested  that  the  area  should 
not  be  less  than  Devon  or  Cornwall,  and  possibly  Devon  ami  Cornwall 
combined.  Cornwall  was  quite  able  to  deal  with  its  demand,  but  in 
Devon  the  conditions  were  quite  different.  The  county  divided  itself 
into  two  areas — north  antl  south  of  the  moor.  South  of  the  moor  there 
were  three  main  power  stations — Exeter,  Torquay  and  Plymouth. 
The  means  of  giving  the  cheapest  supply  over  South  Devon  would 
undoubtedly  be  to  link  the  three  stations  together.  I'nfortunately, 
however,  there  was  comparatively  a  large  barren  area  between  each 
through  which  it  would  not  i)vv  to  run  mains.  E.xeter  was  supplying 
its  own  city,  as  -H'ere  also  Torquay  and  Plymouth,  whilst  in  betvieen 
there  were  smaller  undertakings,  which  were  looking  after  their  own 
immediate  areas,  so  the  suggestion  now  put  forward  was  tliat  each  of 
these  three  areas  should  develop  itself  on  its  own  lines  with  the  idea  of 
linking-up  when  the  time  was  rip,^.  Exeter  and  Plymouth  had  genera- 
ing  stations  which  were  ca]>alilc  of  extension,  but  unfortunately  Torquay 
was  forced  to  take  immediate  stf'i)?  to  improve  its  supply.  The  sug- 
gestion was  that  as  a  new  station  had  to  be  built,  they  should  put  down 
plant  which  was  capable  of  supplying  a  larger  area,  so  as  to  give  the 
whole  of  the  towns  and  undertakings  the  benefit  of  the  larger  an'd  more 
extended  supply.  It  has  also  been  suggested  that  the  pr:.poscd  new 
station  should  be  erected  in  or  near  Newton  Abbot,  and  from  that 
centre  an  area  of  some  miles  radius  should  be  supplied.  It  would  take 
in  Xewton  Abbot,  and  start  eastward  to  Dawlish  and  Teignmouth. 
and  on  the  other  side.  Tori|uay,  Paignton  and  Totnes  ;  whilst  on 
the  northern  side  would  be  Buckfastleigh,  Ashburton  and  Bovey  Tracey. 

Mr.  A.  J.  'lippard.for  Edmundson's  Electricity  Corporation,  said  his 
company  had  interests  at  Newton  Abbot  and  Dartmouth.  The  only 
suggestion  his  company  had  to  make  was  that  there  might  be  some 
difficulty  with  regard  to  the  financial  aspect.  A  new  generating  station 
at  present  would  probably  cost  anj-thing  up  to  £85  per  kilowatt.  If 
they  took  a  low  figure  on  calculation  they  would  have  a  capital  oiitlay 
of  about  £400,000,, based  en  a  5,000  kw.  plant.  The  interest  on  tliat 
capital  at  7  per  cent,  would  be  over  £24,000. 


In  order  to  prepare  a  draft  scheme  for  submission  to  a  futin-e  meeting, 
the  following  committee  was  appointed  :  Aid.  O.  Pearson  and  Mr.  H. 
Faraday  Proctor  (Bristol),  the  Town  Clerk  of  Cheltenham.  Mr.  F.  H. 
Corson  (city  electrical  engineer  of  Gloucester),  Mr.  E.  T.  (!ardom.  Clerk 
to  Gloucester  County  Coinicil,  Mr.  F.  Teague  (city  electrical  ensiineer, 
Bath),  the  County  Surveyor  of  Somerset,  and  the  Electrical  Engineer  of 
>iwindon. 


A  meeting  of  electrical  undertakers  and  County  Councils  within  a 
radius  of  about  30  miles  of  Bristol,  which  was  convened  by  the  Lord 
Mayor  of  Bristol,  was  held  at  the  Council  House,  Bristol,  on  the  2nd 
inst.  to  consider  the  propriety  of  promoting  a  Joint  Electricity  Authority. 
Representatives  from  the  following  undertakings  were  present :  Bristol, 
Swindon,  Stroud,  Cirencester,  Chijjpenham,  Melksham,  Trowbridge, 
Bradford-on-Avon,  Keynsham,  Chepstow,  Gloucester.  Fronie,  Weston- 
super-Mare,  Cheltenham,  Wedmore  and  Bath,  and  the  County  Councils 
of  Gloucestershire,  Somersetshire  and  Monmouthshire. 

The  Lord  Mayor  of  Bristol  presided,  and  Mr.  H.  Faraday  Proctor 
explained  the  provisions  of  the  Electricity  Supply  Act,  1919,  and  the 
scheme  for  a  .Joint  Electricity  Authority  which  had  been  tentatively 
outlined.  Considerable  discussion  took  place,  and  it  was  ultimately 
resolved  that  councils  of  the  counties,  cities  and  boroughs,  and  the  otlier 
local  authorities,  and  the  directors  of  companies,  except  as  regards  the 
County  Councils,  authorised  inidertakers  operating  within  the  liniits  of 
the  proposed  district,  be  requested  to  pass  resolutions  agreeing  to  the 
formation  of  a  Joint  Electricity  Authority,  and  in  the  case  of  local  autho- 
rities to  authorise  their  Electricity  Committees  to  take  such  steps  as  may 
be  necessary  to  carry  out  the  arrangements,  including  the  appointment 
of  representatives  on  the  .Joint  Electricity  Authority.  It  was  further 
resolved  that  the  authorised  undertakers  and  others  affected  be  requested 
to  pass  resolutions  agreeing  to  contribute  towards  the  preliminary 
expenses  on  a  ])ro  rata  basis  with  other  authorities,  based  on  the  nimiber 
f  units  sold  within  their  respective  supply  areas. 


Nov  Year's  Honours  List. 

Amongst  the  rccii)ieiits  of  New  Ye.^r's  Hoxours,  the  following 
names  will  be  of  interest  to  our  readers  : — 

Baron. — The  Right  Hon.  Sir  Albert  Stanley.  M. P.,  late  President 
of  the  Board  of  Trade,  and  now  Chairman  and  Managing  Director  of 
the  imdertakings  controlled  by  the  Uiidergrouird  Electric  Railways 
Company  of  London. 

Baronet. — Sir  Arthur  Trevor  Dawson.  M.Inst.C.E.,  M.I.M.E.. 
R.X.,  Director  of  Vickers,  Ltd. 

G.C.B.~The  Right  Hon.  Sir  David  Harrell,  G.H.K..  K.C.B., 
K.C.V.O.,  Chairman  of  the  Interim  Court  of  Arbitration.  I!tl8  and 
1919,  in  connection  with  industrial  question.s. 

K.C.B. — Mr.  Sydney  John  Chapman,  C.B.,  C.B.E.,  Joint  Per- 
manent Secretary  of  tlie  Board  of  Trade  :  Sir  Richard  Tetley 
Glazebrook,  C.B.,  F.R.S.,  late  Director  of  the  Xational  Physical 
Laboratory. 

A'.r.Jf.r;.— Mr.  Frefk.  G.  a.  Butler,  C.B.,  C.M.G..  Director  of 
the  Overseas  Division  of  the  Department  of  Overseas  Trade. 

Knujhl<. — Aid.  A.  Beattie,  D.L.,  Chairman  of  the  .Provincial 
Tramways  Company  ;  Prof.  A.  Schuster,  F.R.S.,  late  Secretary  of 
the  Royal  Society ;  Mr.  J.  A.  Kemn.al,  managing  director  of 
Messr.--.  Babcock  &  Wilcox,  Ltd.  ;  and  Mr.  Hugh  M.  Robinson, 
C.B.,  I.S.O.,  Chief  Inspector  of  Factories.* 

CB. — Mr.  Walter  CJeo.  CJates,  Assistant  Secretary,  G.P.O. 

''.I.E. —  Mi-.Matthew  A.  Ti  OMFSON.  Deputy  Director  General 
in  the  Punjab  of  the  Traffic  Branch  of  the  Indian  Telegraphs. 


S^vitcli  Cubicles  of  tlie'Steel  Truck^ 
Type. 

For  the  control  of  three-phase  generators,  motors  and  feeders  up  to 
ri,(iOO  volts  in  jjower  houses,  sub-stations,  etc.,  where  floor  space  is 
limited,   the  General   Electric  Company  now   manufacture    truck    type 

switch  cubicles.  The  con- 
struction adopted  allows  of 
their  being  placed  directly 
against  a  wall,  as  a  passage- 
way behind  is  umecessary, 
neither  are  special foimdations 
required.  The  cubicles  are 
constructed  of  steel  so  that 
the  equipments  are  rendered 
fireproof — no  marble  or  slate 
is  used  in  their  construction 
— all  terminals,  bus-bars,  iso- 
lating switches,  &C.,  being 
sup)>orted  by  means  of  porce- 
lain insulators.  They  are  de- 
signed to  accommodate  the 
usual  instruments,  oil-break 
switches,  isolating  plug 
switches,  transformers  and 
scaling  boxes ;  t  he  whole  of 
this  apparatus  (excepting  the 
scaling  boxes),  together  with 
the  inter-connections  and 
small  wiring,  are  mounted  on 
a  movable  truck  with  wheels 
fitted  with  ball  bearings. 
When  the  truck  is  withdrawn, 
as  shown  in  the  illustration, 
the  whole  of  the  gear  is  ren- 
dered "  dead  ''  and  easy 
access  is  afforded  to  facilitate 
renewals,  adjustments.cleaning 
operations,  iSc.  By  means  of 
an  interlock  it  is  impossible 
for  the  truck  to  be  withdrawn 
nr  placed  in  position  with 
the  oil-break  switch  in  the 
■■  on  "  |iosition.  Furtlicrmorc.  when  tlic  truck  is  withdrawn  all  live 
parts  mounted  on  the  fixed  section  arc  entirely  covered  in  l)y  means  of  a 
steel  shutter  which  moves  into  i)osition,  thus  covering  the  plug  switch 
holes.  Where  bus-bars  are  required  these  are  accommodated  in  a 
separate  chamber  at  the  top  of  the  fixed  cubicle  and  are  entirely  covered 
in.  Inspection  covers  are  provided  to  enable  the  bus-bars  to  be  insi)ected 
when  necessary.  Any  desired  combination  can  be  arranged  so  as  to 
form  a  complete  main  switchboard. 


View    ok    G.IC.C.    TRriK    Switih 

CUBI(LI=.  SHOWING     THE    GEAR  WITH- 
DRAWN. 
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Commercial    Topics. 

Census  of  Production. 

The  ooiisiis  of  pnnlmtioii.  which  will  be  taken  in  the  vear  1021  by 
order  of  the  Board  of  Trade,  will  be  limited  to  certain  trades  and  busi- 
nes.ses,  ineludinp  the  following  : — 

Coal  and  ironstone  mines,  coke  works  at  collieries,  oil  shale  mines 
and  shale  oil  works,  iron  mines  and  iron  quarries,  iron  an<l  steel  trades 
<8meltina.  rolling  and  foundinj;),  tinplate  trade,  galvanised  sheet  trade, 
engineering  trades  (including  electrical  engineering),  shipbuilding 
and  marine  engineering  trades,  cycle  and  motor  trades,  railway  carriage 
and  wa>»on  trades.  coi)|y>r.  bra-is.  lead.  tin.  zinc,  and  other  metal  trades 
(except  gold  and  silver  retining).  chemicals,  coal-tar  products  and  drug 
trailcs.  buildins;.  brick  and  fireclay,  china  an  I  earthenware,  gas  and  elee- 
tricitv. 

Returns  will  not  be  required  from  jwrsons.  companies  or  firms  who 
do  not  employ  on  the  average  more  than  five  persons,  exclusive  of  officers 
of  the  companv  or  members  of  the  firm,  during  1920. 
'      •  «         •         »         * 

Trade  with  China. 

In  a  rei)ort  on  the  trade  situation  in  the  Swatow,  Amoy  and  Foochow 
districts  of  South  China,  H..M.  Commercial  Secretary  at  Hong  Kong 
reports  that  no  great  demand  for  machinerj'  has  yet  been  develo]H-d  in 
.Swatow,  but  there  would  seem  to  be  a  good  opening  (under  normal 
conditions)  for  electric  lighting  plants,  marine  motors  &c.  Much  pioneer 
work  would  have  to  be  undertaken  in  creating  a  demand  for  these  or  other 
types  of  machinery,  and  the  manufacturer  must  be  prepared  to  share 
with  the  local  merchant  the  initial  exjiense  involved.  As  regards  electric 
lightins  installations,  it  is  understood  that  a  fair  number  of  the  American 
"  Delco  '"  plants  have  alrea<ly  been  sold,  and  there  is  no  doubt  that  China 
offers  a  very  favourable  market  for  small  installations  of  this  ty|>e. 

There  is  an  electric  supply  station  at  Amoy,  with  a  capacity  of  .")(K)  kw., 
equipped  with  Babcock  &  Wilcox  boilers  and  American  generators.  An 
ice  factory  contains  American  machinery,  and  there  are  smaller  elec- 
trical and"  ice-making  plants  at  Ku  Lang  Su.  In  the  interior,  very  few 
of  the  cities  and  towns  have  yet  been  provided  with  electricity,  and  there 
should  undoubtedly  be  good  opportunities  for  business  in  this  direction 
when  conditions  are  more  settled.  Apart  from  electrical  installations, 
the  country  supplied  through  .\moy  would  not  seem  to  offer  a  very 
•favourable"  market  for  machinery, 

»         »         *         « 

Touring  Exhibitions  and  Showrooms. 

In  order  to  help  in  the  development  of  the  Export  Trade  the  Depart- 
ment of  (Ivcrscs  Trade  intends  to  organise  touring  exhibitions  all  over 
the  world,  and  to  establish  showrooms  for  British  manufactures  in  the 
■chief  cities  on  the  Continent.  For  the  touring  exhib-tions-  it  is  proposed 
to  collect  exhibits  of  various  articles  suitableforparticularmarkets.and 
these  could  then  be  carried  round  to  the  various  commercial  centres. 
In  the  case  of  the  Dominions,  where  there  is  a  similarity  in  demand, 
the  same  exhibits  would  b?  suitable  to  all.  and  it  is  estimated  that  the 
■cost  of  an  18  months'  tour  with  some  cOO  exhibits  to  the  whole  of  the 
Dominions  would  be  between  £40.000  and  £50,000. 

In  regard  to  the  continental  showrooms  the  idea  is  to  secure  a  build- 
ing in  each  of  some  20  or  30  of  the  cajjitaL?  and  chief  cities  on  the  Con- 
tinent. These  could  serve  as  permanent  exhibition  buildings,  in  which 
■could  be  shown  in  rotation  exhibits  from  different  groups  of  British 
industries.  It  is  kid  down  that  both  projects  must  be  self-supporting, 
end  on  the  occasion  of  the  British  Industries  Fair  at  the  Crystal  Palace 
<from  Feb.  23  to  March  .i)  8  canvass  will  be  made  of  the  exhibitors 
there,  and  at  the  branch  fa'rs  at  Birmingham  and  (Jlasgow,  in  order  to 
ascertain  what  amount  of  sui)])ort  is  likely  to  b?  secured. 

The  idea  seems  to  be  a  good  one  though  somewhat  similar  work  is 
being  done  by  the  Federation  of  British  Industries  and  other  com- 
mercial organisations,  and  if  no  financial  assistance  is  to  be  given  there 
is  no  reason  why  they  should  not  continue  to  do  it  at  least  as  well  as  a 
Covernment  department. 

*         »         *         » 

Cerman  and  American  Activities  in  Italy. 

Although  the  war  has  now  b?en  over  for  14  months,  Italy  is  far  from 
resuming  her  normal  commercial  condition,  owing  to  lack  of  transport 
facilities,  high  exchange  rates  and  difficulty  in  obtaining  credit ;  and, 
according  to  Renter,  it  is  almost  impossible  to  make  any  apjiroximate 
forecast  as  to  the  prospects  of  Italian  commerce  until  new  commercial 
treaties  are  concluded  with  all  countries  and  until  the  new  tariff  is  knomi. 
In  the  year  before  the  war  Germany  headed  the  list  of  both  imports  to 
and  exports  from  Italy,  the  former  amounting  in  value  to  nearly 
£24,000,000  and  the  latter  to  over  £13,00<i,000.  England  exported  over 
£23,000.000  and  imi)orte(l  over  £10,420,000  worth  of  goods ;  America 
■exported  almost  £2I.()00.<H»0  and  imported  £10,715,000  worth. 

Germany  is  now  trying  to  reconquer  the  supremacy  which  she  had  on 
the  Italian  market,  but  she  finds  a  strong  competitor  in  America,  which 
has  established  at  Rome  a  branch  of  the  National  City  Bank,  while  other 
American  banks  and  groups  of  capitalists  have  active  agents  who  have 
already  made  proposals  for  the  electrification  of  the  railways  in  the  north 
of  Italy  with  the  watcr-jiowcr  of  the  Tyrol,  and  are  organising  Italo- 
American  companies  for  ship- building,  harbour  works  and  the  exploita- 
tion of  mines.  One  of  these  companies,  the  Idrio,  has  all  the  plant  ready, 
supplied  with  power  from  the  great  waterfalls  of  Terni,  to  produce 
ammonia  by  a  new  process,  by  which  they  claim  that  the  price  of  am- 
monia will  be  lower  than  in  any  other  country.  With  regard  to  the 
•conquest  of  the  Italian  market,  one  of  the  greatest  difficulties  to  be 
overcome  is  the  fact  that  (.'erinin  firms  are  in  the  habit  of  allowing  the 
tno.st  liberal  terms  as  to  credit. 


Electricity  Supply. 

BiiVN>nwR  I'rbau  Council  lia.-  ilrcidcil  to  apply  for  a  provisional 
electric  lighting  ortler. 

.■\n  electric  supply  scheme,  prepared  by  Mr.  .1.  .1.  Woods  for  ('.was 
Urban  Council,  is  estimated  to  cost  over  £8,0011. 

Dakwkn  Corporation  have  ai)|)licd  for  sanction  to  borrow  £27.000  for 
the  laying  of  mains  in  order  to  obtain  a  supply  of  power  from  the  Lan- 
cashin-  Electric  Power  Company  at  wholesale  rates. 

The  Ministry  of  Health  has  approved  the  scheme  of  YouK  Corporation 
to  erect  hydroelectric  works  at  Linton  Lock,  but  the  sanctioning  of  the 
necessary  loans  has  been  deferred  until  I'evised  estimates  aiv  submitted. 
Underground  are  to  bo  substituted  for  overhead  cables  from  York  to 
Linton. 

According  to  a  report  of  the  BaRNSTAplk  borouch  clictrical  engineer 
(Mr.  J.  W.  Hadficid).  it  will  be  necessary  to  expend  £l."i.(HlO  upon  exten- 
sions of  plant  and  mains  in  order  to  meet  existing  dcnuiiids  for  electrical 
energy.  Extensions  of  mains,  estimated  to  cost  over  £1,800,  are  to  be 
carried  out  at  once. 

The  Chksterkield  electric  supply  accounts  for  the  yearended  M.'vrch  31 
show  revenue  £24.047  and  gross  profit,  after  meeting  working  and 
general  ex|)en.ses  (including  war  service  allowances),  £.5,943.  Interest, 
r<>payment  of  loans  and  sinking  fund  required  £7,299,  and,  after  taking 
into  account  interest  on  investments,  there  was  a  net  deficit  of  £1,272. 

The  Corporation  is  recommended  to  fix  the  remuneration  of  three 
sui)erintendents  and  four  shift  engineers  at  ArcRixcTox  electricity 
works  as  follows  :  Sujjcrintendents.  £330  (compared  with  £277  at  ]>re3ent 
with  war  bonus):  senior  shift  engineer,  £282  (£248);  other  shift  engi- 
neers, £2()4  (£23.5).  The  remuneration  is  to  be  fixed  at  a  basic  rate,  plus 
20  ])er  cent.,  plus  £90. 

In  ord'-r  to  meet  the  higher  costs,  Wolverhampton  Corporation  has 
advanced  by  a  further  15  per  cent,  the  charges  for  the  supply  of  elec- 
tricity on  ail  accounts  (including  meter  rent),  making  a  total  increase  of 
100  jjer  cent,  over  pre-war  rates. 

A  new  agreement  had  b?en  mad»  with  the  Midland  Electric  Corporatii  n 
for  Power  Distribution  for  a  supply  of  electrical  energy  in  bulk.  It  was 
stated  at  the  last  meeting  of  the  Corporation  that  when  the  company 
had  their  full  quota  from  the  Corporation  they  would  consume  4,000  kw. 
p>r  year,  and  the  revenue  would  be  nearly  £30.000  per  year. 

At  the  meeting  last  week  Belfast  Corporation  agreed  to  release 
Sir  .lohn  Snell  from  his  position  as  consulting  electrical  engineer  and 
Mr.  .1.  H.  Rider  was  appointed  to  succeed  him.  The  Electricity  Com- 
mittee has  increa.sed  the  charges  for  electricity  for  light  and  jiower  by 
2i  per  cent.,  making  the  percentage  increa.se  10  per  cent.  Councillor 
Riddell  explained  that  the  delay  in  connection  with  the  new  power 
station  was  due  to  the  difficulty  in  getting  a  supply  of  cement.  The 
increased  charges  for  electricity  were  due  to  the  advance  in  wages,  the 
enhanced  price  of  coal  and  other  materials.  By  the  large  alternating- 
current  set  at  the  electricity  station,  which  supplied  the  sliijjvards,  the 
average  consumjjtion  of  coal  per  unit  had  been  reduced  by  slightly  over 
10  per  cent.  The  chairman  of  the  Committee  (Sir  .lames  .Johnston) 
explained  that  the  coal  used  for  the  generation  of  electricity  for  domestic 
purposes  would  not  be  more  than  about  1  per  cent,  of  the  total  con- 
gumption  at  the  station. 

The  Electric  Supply  Committee  reported  to  Birmingham  Corporation 
on  Tuesday  that  owing  to  the  demand  for  electricity  during  late  afternoons 
having  increased  to  a  degree  which  involved  risk  to  the  plant  it  was 
necessary  in  the  early  part  of  November  to  curtail  the  sujiply  to  certain 
consiimers.  After  the  -Armistice  the  demand  fell  considerably,  but 
new  business  was  accepted  only  conditionally  on  an  undertaking  being 
given  by  the  new  consumers  either  to  take  supply  only  during  certain 
hours  when  the  load  was  not  at  its  greatest,  or  to  cease  taking  supply 
altogether  if  necessary.  The  Committee  regretted, that  it  should  have 
been  neces.sary  partially  to  enforce  the  restrictive  conditions  on  which 
the  consumers  were  accepted.  Careful  consideration  has  been  given  to 
the  possibilities  of  supplementing  the  existing  plant  capacity,  in  view 
of  the  probability  that  the  new  permanent  station  at  Nechells  will  not 
be  in  commission  for  a  considerable  time.  The  Committee  arc  negotia- 
ting for  a  temporary  supply  for  12  months  from  the  Shropshire. 
Worcestershire  &  Staffordshire  Electric  Power  Company,  and  are  also 
installing  a  small  supplemental  generating  plant  at  Chester-street 
Station.  The  provision  of  a  storage  battery  at  Water  street  station  is  a 
larger  measure  which  a  subcommittee  strongly  favours  as  a  reserve  for 
times  of  emergency  or  exceptional  demand.  The  erection  of  the  battery 
merely  anticipates  what  would  in  any  case  have  to  be  done  a  little  later, 
and  the  present  load  makes  an  earlier  installation  imperative  to  meet 
tlie  demand  anticipated  in  the  winter  of  1920-21.  The  ConiMiittee 
received  tenders  for  the  necessary  plant  and  submitted  particulars  of 
the  cost  based  upon  the  most  favourable  tenders,  as  follows  :  -  Tudor 
Accumulator  Company's  tender  for  battery  £53,488,  English  Electric 
Company's  tender  for  boosters  £9,002.  Bertram  Thomas'  tender  for 
switchgear  £1,67(5,  Callender's  Cable  &  Construction  Company  for  cables, 
&c.,  £3,772,  making,  with  £;?,2.50  for  cost  of  building,  a  total  of  £71,188. 
The  report  and  recommendations  were  adopted. 

At  the  meeting  of  the  Ha.mmersmith  (London)  Borough  Council  on 
Wednesday,  the  Electricity  Committee  reported  that  the  premises  of 
76  additional  consumers,  representing  a  maximum  of  2,409  8  c.p  lamps, 
had  been  connected,  and  that  the  number  of  consumers  taking  current 
from  the  Council's  maim  was  now  4,935.  Seven  applications  had  been 
granted  for  the  hire  of  electrical  apparatus,  including  four  radiators  to 
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the  King's  Theatre  and  three  radiators  to  the  Hammersmith  Club 
Sotiet}'.  For  the  supply  of  a  3-ton  geared  trolley  for  use  in  connection 
■with  the  raising  and  lowering  of  transformers  into  the  sub-station  of  the 
jjowdered  fuel  plant  house,  an  order  has  been  placed  with  the  Vaughan 
<'rane  Company.  Several  extensions  nf  mains  were  authorised,  mainly 
iv  sii|i|ily  i-lr,'tiir  |inu,T  l.i  fa.tmirs  :uhI  luisiiirss  premises. 

■['Iir  i|u.--iMi]  .if  I  lir  ,\  1,11 -Ml  I  ..I  clr,  1 1  h  u  \  -u|i|ily  to  small  propectics 
an  I  lie  lj<iriaii;li  li,i>  Ix-rii  iiii.l.i  ili.'  ,  ,ui>icl,i,iiMin  mI  the  borough  electrical 
<?ni;ineer  (Mr.  i:.  (Iilbcrt  Bell!,  ami  it  is  jiruposed  to  invite  electrical 
contractors  to  submit  schemes  and  terms  for  wiring. 

In  a  report  by  the  Law  and  Parliamentary  Committee  on  the  Elec- 
tricity Supply  .4ct  of  1919.  it  is  stated  that  the  sub-committee  of  the 
conference  of  locai  authorities  owning  electricity  undertakings  in  Greater 
London  is  deahng  with  ascheme  fordealing  effectively  with  the  question 
of  electricity  supply  in  the  greater  nu-tn.|,(ilitaii  area,  inasmuch  as  the 
new  Act  in  noway  places  obstacles  in  tin  way  "I  I'iral  authorities  combin- 
ing by  mutual  agreement  for  the  purpi is;  ..I  istalilishing  a  joint  elec- 
tricity authority. 

■Some  reference  was  made  by  Aid.  Wilkins  to  the  projected  power 
scheme  for  the  East  MlDL.\Nr.s  at  the  meeting  of  the  Derby  Chamber 
of  Commerce  last  week.  After  ivf,  nim:  tc  the  changes  in  the  Electricity 
(Supply)  Act,  he  said  that  owinij  i.i  ila  -iiL'L'ested  formation  of  a  com- 
pany for  the  whole  Erewash  \'alli\.  ih.-  lu.al  corporations,  recognising 
the  need  of  joint  action,  formed  a  committee  and  consulted  an. engineer 
wlio  had  recently  submitted  his  report  to  the  nine  associated  towns. 
Tile  electrical  engineers  of  the  tow-ns  concerned  had  now  been  asked 
to  furnish  a  report  as  to  the  practicability  of  the  scheme.  It  had  been 
hinted  that  they  could  not  see  their  way  to  recommend  the  adoption 
of  the  scheme.  An  estimate  of  the  initial  stage,  including  the  trans- 
mission cables  and  the  establishment  between  Trent  Station  and  Long 
Eaton  of  large  power  station,  put  the  cost  between  £.5,000,(1(10  and 
£(i.000.000,  but  when  completed  the  cost  would  be  between  £14.000.000 
and  £15,000,000.  The  adoption  of  the  scheme  would  mean  that  De4iy 
ratepayers  would  have  to  (jurchase  their  electiricity  in  bulk  and  dis- 
tribute it  at  a  price  in  keeping  with  payment  to  a  joint  board.  After 
weeks  of  study  he  was  df  npiiiinii  it  wmiM  liaM-  nitailed  increased  cost  to 
the  consumer  in  Dciliy.  Ki  pn  ~i  iiia(i\rs  m  I'ai  I  lament  seemed  to  have 
imagined  that  a  .su|i(  r-|Mi\M-r  >iaii,iii .  miM  mcissaiily  generate  electricity 
so  cheaply  and  deliver  it  15,  2o.  or  'Jo  miles  away  at  a  lower  figure  than 
the  municipalities  themselves  could  do  it  in  their  own  localities.  Now 
the  compulsory  clauses  had  been  dropped  there  was  a  possibility  of 
another  scheme  drawn  up  by  the  local  engineers  being  adopted. 

Electric   Traction. 

BCRN'LEY  Tramways  t^ommittee  recommend  that  the  salary  of  Mr.  H. 
Mozley,  the  tramway  manager,  be  increased  to  £075  from  £575  per 
■annum,  and  that  Mr.  H.  Broughton,  cashier,  be  appointed  chief  clerk. 

Rapid  jircigress  is  being  made  with  the  scheme  of  the  Great  Eastern 
Railway  Company  for  converting  to  Electric  Traction  the  Exfield 
Branch  Line  from  Liverpool-street  Station.  The  new  electric  service 
will  be  a  great  boon  to  thousands  of  City  workers  who  use  the  line  daily. 

The  equipment  of  tfie  York  to  Haworth  railless  trolley  route  is  making 
good  progress  and  Aid.  Meyer,  chairman  of  the  Tramways  Committee, 
stated  at  the  Council  meeting  on  Monday  that  the  four  railless  cars 
ordered  would  run  about  100,(11)0  miles,  and  their  cost  would  be  -id.  per 
mile  less  than  petrol  oiuuibuses,  and  would  thus  effect  a  saving  of  about 
£1,1)00.  A  proposal  to  divide  the  Tramways  and  Electricity  Committee 
into  two  separate  committees  was  defeated. 

An  inquiry  was  held  at  Harwich  on  the  1st  inst.  into  the  application 
of  the  Corporation  to  borrow  £3,000  for  the  purchase  of  two  electric 
•vehicles  for  refuse  collection.  It  was  stated  that  und?r  the  proposed 
system  the  scavenging  of  the  borough  would  be  more  efficiently  done, 
and  it  would  effect  a  net  annual  saving  of  £187.  The  price  of  the  two 
vehicles  would  be  £2,350,  the  conversion  of  a  building  into  a  garage 
£300,and  equipping  the  building  with  motor  generators  and  distributors 
would  cost  another  £300.  The  new  vehicles  would  collect  eight  tons  of 
refuse  per  day,  and  electric  current  would  be  obtained  from  the  G.  E. 
Railway  Comp.\ny  at  IJd.  pjr  unit.    ■ 

A  NEW  sv.sTEM  of  siGSALLiNO  has  been  introduced  at  Victoria  station 
by  the  South  Eastern  and  Chatham  Railway  Companies.  The  most 
novel  feature  of  the  system,  which  is  oi)3rated  electrically,  is  the  adapta- 
"tiou  of  the  '"  three  position  "  signalling.  The  horizontal  position  and 
the  red  light  stand  as  usual  for  danger,  but  the  signal  moves  upward 
*o  starting  position  showing  a  white  light  to  indicate  "'clear  to -next 
signal."  To  signal  "'  all  clear  "  the  arm  moves  into  a  vertical  jjosition, 
showing  a  green  light.  Three  position  signalling  is  employed  only  on 
a  few  lines  in  England,  but  it  is  jirobablc  that  the  new  signals  will  be 
e-xtended  throughout  the  system  if  the  experiment  proves  successful. 

Considerable  interest  has  been  taken  in  the  working  of  a  parcels 
delivery  van  which  has  been  run  by  the  Bradford  Corporation  tramways 
department  for  the  past  three  years.  The  van  is  worked  like  a  trackless 
trolley  vehicle,  but  it  is  also  equi])i)ed  with  a  storage  battery  capable  of 
operating  for  8  or  9  miles,  when  the  vehicle  has  to  traverse  roads  along 
which  there  are  no  electric  wires.  The  Ministry  of  Transport  have 
■become  interested  in  the  vehicle  and  have  asked  for  particulars.  The 
Bradford  vehicle  makes  two  journeys  to  Leeds  every  day  with  parcels. 
It  is  claimed  that  the  system  is  the  cheapest  kind  of  transport  known, 
and  that  the  running  costs  are  much  lower  than  those  incurred  in  con- 
nection with  motor-lorries.  At  present  the  powers  of  the  Bradford 
Tramways  Department  are  limited  to  the  carriage  of  light  parcels,  but  it 
lis  proposed  to  seek  extended  powers  to  enable  the  department  to  take 
.any  kind  of  goods  and  up  to  any  weight. 


Imperial    and  Foreign  Notes. 

Among  the  public  works  recently  authorised  by  the  Govenninent  of  the 
Union  of  South  Africa  were  the  electric  lighting  of  railway  streets  and 
quarters  at  Kroonstad,  the  erection  of  (i4-ton  electric  cranes  at  Durban 
Harbour,  and  of  five  4-ton  electric  cranes  at  Table  Bay. 

It  has  been  decided  to  construct  a  dam  at  Grand  Falls  on  the  NepLsiquit 
River,  in  order  to  develop  10,000  h.p.  for  transmission  to  Bathtrst.Nkw 
Brumswick,  where  it  will  be  used  for  the  operation  .  •[  saw  and  pulp  mills. 
&c.  Two  generators  will  be  installed,  but  pruvisinii  \iiil  In-  made  for 
a  third  unit.     The  transmission  line  voltage  will  b.-  ."iii.iitiii  in  .Vi.OOO. 

The  Municipal  Council  of  Mar.seilles  recently  decided  to  construct 
an  underground  electric  railway  in  order  to  relieve  the  congestion  of  the 
streets. 

It  is  reported  that  the  Belgian  Government  has  decided  to  carry  out  a 
big  scheme  for  converting  the  Belgian  Railro.a.ds  to  electric  traction 
and  a  start  will  be  made  on  the  Brussels-Antwerp  line. 

The  period  for  the  registration  of  patents,  trade  marks,  and  designs  in 
different  parts  of  Poland  under  documents  issued  by  the  Patent  Offices 
of  States  to  which  such  parts  of  Poland  were  formerlv  subject  has  been 
extended  until  June  30,  1920. 

The  Italian  Government  proposes  to  give  a  concession  to  an  American 
syndicate  to  utilise  the  water  powers  in  South  Tyrol,  provided  electric 
energy  is  supplied  to  the  Italian  State  Railways  at  10  per  cent,  above 
cost  price. 

By  a  recentdecree  firms  engaged  in  the  erection  of  liydro-clectric  plant 
and  the  development  of  water  power  and  irrigatv^n  schemes  in  Italy 
will  be  granted  substantial  subsidiesandcertain'inmunity  from  taxation 
for  varying  periods  from  10  to  15  years.  The  decree  applies  to  schemes 
commencing  from  Jan.  1,  1919,  and  the  concessions  will  end  in  1940. 

In  consequence  of  the  difficulty  in  getting  British  coal  and  of  its 
increasing  cost  an  engineer  (M.  L.  Neu)  has  submitted  a  pi-0|XKsal  to  the 
French  Ministry  of  Reconstruction  for  transmitting  electrical  energy 
from  Dover  to  France.  M.  Neu  thinks  it  is  feasible  to  lay  submarine 
electric  cables  from  a  power  station  at  Dover  across  the  Channel  and  as 
far  as  Lens,  which  would  be  a  distributing  centre  for  a  circle  of  45  miles 
radius. 

We  wish  to  draw  attention  to  the  fact  that  the  Patents  and  Designs 
.\cT,  OF  1919,  extends  the  term  of  all  patents  in  foi-ce  fi-om  14  to  IG  years, 
and  therefore  the  patents  given  in  our  list  last  week  will  not  expire 
until  1322. 

Miscellaneous. 

Electricity  supply  undertakings  which  are  in  difficidties  as  regards 
meeting  demands  on  their  mains  are  asked  to  communicate  with  the 
Electrical  Development  Association,  when,  as  the  lawyers  say,  "  they  wiU 
hear  of  something  to  their  advantage." 

First  aid  has  always  been  a  necessary  part  of  all  welfare  work,  and 
employers  who  have  the  interest  of  their  employees  at  heart  might  well 
use  Iglodine  as  a  first  aid  dressing,  owing  to  its  value  as  a  means  of  pre- 
venting blood  poisoning.  This  preparation  is  made  by  Iglodine  Com- 
pany, Ltd.,  Newcastle-on-Tyne. 

The  MeiMorial  Fund  to  the  late  Sir  Wm.  Ramsay  now  amounts  to 
£51,274.  Recent  contributions  include  £3,5(.)0  from  Prof.  Baskerville 
on  account  of  the  American  subscrijjtions,  and  £1,571  9s.  5d.  from 
Prof.  H.  Kamerlingh  Onnes  on  behalf  of  subscribers  in  Holland.  Further 
contributions  to  the  Fund  are  invited  and  should  be  sent  to  the  hon. 
treasurers.  Lord  Glenconner  and  Prof.  J.  Norman  Collie,  at  University 
College,  London. 

It  is  announced  that  the  second  Internation.al  Exoineering  a'sd 
Machinery  Exhibition,  organised  by  the  Machine  Tool  Trades  Associa- 
tion, will  be  held  at  Olympia  from  Sept.  4  to  25,  1920.  A  certain  amount 
of  space  is  still  available,  and  applications  are  beinu'  ri'i-iMMl  from  non- 
members.  The  exhibition  of  machine  tools  and  small  tnnls  is  restricted 
to  Members  of  the  Association.  Inquiries  should  l.i-  adilivsscd  to  the 
Secretary,  Machine  Tools  Trade  Association,  Queen  Anne's-chambers, 
Tothill-street,  Westminster,  S.W.  1. 

In  a  claim  for  substituted  rates  by  women  in  the  mica  industry  for 
electrii  .'.I  a]iphan,  is.  the  Industrial  Court  gave  its  Award  on  Monday 
in  the  >  .!-■  1"  i  "  i  in  the  Electrical  Trades  Union  and  the  National  Federa- 
tion of  W'.iiiRii  W  iirkers  and  the  Micanite  &  Insulators  Company  and  the 
Mica  Manufacturing  Company.  The  Unions  contended  that  the  works 
of  the  firms  should  be  classed  as  '"  engineering  shops,"  but  the  Court 
decided  against  this  claim.  The  workers  concerned  are  to  receive  ad- 
vances as  follows  :  Women  18  years  of  age  and  over,  3s.  6d.,  and  girls 
under  18  years  of  age  Is.  9d.  per  full  ordinary  week.  The  decision  is  to 
take  effect  as  from  the  beginning  of  the  first  pav  period  following  Dec.  15, 
1919. 

Thanks  to  the  energy  of  Mr.  W.  W.  Lackie,  city  electrical  engineer  of 
Glasgow,  a  strong  Advisory  Committee  has  been  formed  to  deal  with 
matters  affecting  the  Electrical  Trades  Benevolent  Institution  in 
Glasgow  and  district.  The  members  of  the  Committee  are  Prof.  Magnus 
MacLean  (chairman),  Messrs.  W.  Roxburgh  (hon.  secretary),  F.  Anslow, 
G.  L.  Black,  A.  S.  Hampton,  W.  W.  Lackie,  Alex.  Lindsay,  R.  B.  Mitchell, 
Archibald  Page,  J.  S.  Nicholson,  J.  E.  Sayers,  P.  J.  Sims,  E.  J.  Skinner 
and  Joseph  Taylor. 

Advisory  Committees  are  now  working  at  Cardiff  and  Glasgow,  and 
will  assist  the  Institution  by  reporting  on  local  cases  which  require 
assistance,  and  also  in  obtaining  contributions,  organising  concerts,  &c. 
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Tenders  Invited  and   Accepted. 

iKViNt  l'.iii«.r<itioii  ivi(uia  Uiulirs  bv  Jan.  I'.l  fur  iloctric  light  wiling 
in  54  dwcllinK  houses.     .S]M>cifications  from  the  Town  t'lei-k. 

CovEXTRV  Tramways  Committee  require  ten<lers(  by  Jan.  20)  for  supply 

of  l.OCO  tons  of  steel  tram  rails.    Specifications  from  the  (u-ncral  Manager. 

Densv  and    Dunipaie   Corporation  require  tenders  by  Jan.   lf>  for 

el9Ctric  light  wiring,  in  connection  with  the  housing  scheme.     Schedules 

from  -Mr.  .las.  Strang,  architect,  Falkirk. 

Tenders  are  required  by  Jan.  12  for  electric  light  wiring  in  connection 
with  GL.\S(iow  Corporation's  Coplawhill  area  housing  scllcme.  Schedules, 
&c.,  from  the  City  Electrical  Engineer. 

JIanchester  Electricity  Committee  require  tenders  by  Jan.  14  for 
a  2-ton  electric  lorry  and  a  10-15  cwt.  electric  van.  Specifications,  &c., 
from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Bradford  Corporation  want  tenders  by  Jan.  28  for  supply  of  two 
electric  battery  locomotives.  Particulars  from  Sir.  J.  Garfield,  Esholt 
Hall,  Shipley.  " 

BofRNEMOiTH  Tramways  Committee  require  tenders  by  noon  Jan.  20 
for  reconstruction  of  about  12  miles  (.^single  track)  of  permanent  way. 
Specifications,  &c.,  from  the  Manager. 

Aberdeen'  Electrical  Committee  require  tenders  for  two  water-tube 
boilers,  superheaters,  economisers,  &c.  Specifications  from  the  City 
Electrical  Engineer,  Mr.  J.  Alex.  Bell,  and  tenders  bj'  noon  Jan.  .31. 

Tyxemocth  Corporation  invite  tenders  for  ten  2.50-k.  v.a.  transformers. 
Specifications  from  Mr.  C.  Tumbull,  borough  electrical  engineer.  Elec- 
tricity Works,  and  tenders  to  the  Town  Clerk,  by  Jan.  12. 

Battersea  (London)  Council  require  tenders  by  noon  Jan.  21  for 
5,000  kw.  turbo-alternator,  &c.,  1,500  kw.  rotary  converter,  switchgear. 
&c.  Specifications  from  the  Borough  Electrical  Engineer,  Lombard- 
road,  S.W.U. 

Pontypridd  L'rban  Council  invite  tendei-s  for  the  supply  and  erection 
of  a  rotary  converter,  transformer  and  switchgear.  Specifications  from 
the  engineer,  Jlr.  .1.  E.  Teasdcl.  and  tenders  to  the  clerk,  Mr.  H.Leonard 
Porcher,  Municipal-buildings,  Pontypridd,  by  noon  Jan.  .'!0. 

Islington'  (London)  CounciJ  require  tenders  by  noon  Jan.  28  for  one 
year's  supply  of  stores  for  their  electricity  department,  including  cables, 
meters,  lamps,  transformers,  carbons,  &c.  Specifications  can  be  ob- 
tained at  the  Town  Hall. 

Stepney  (London)  Electricity  Supply  Committee  invite  tenders  for 
manufacture  and  erection  of  two  water-tube  boilers,  economisers  and 
other  accessories,  and  one  5,000-kw.  turbo-alternator  condenser,  acces- 
sories and  switchgear.  Spcciticationsfrom  Mr.Wm.  C.  P.Tapper.M.l.E.E., 
borough  electrical  engineer  and  manager,  and  tenders  to  theChaimian 
of  the  Committee,  27,  Osborn-street,  WhitecliaiJel,  E.,  by  noon,  Jan.  22. 
Ilford  Urban  Council  invite  tenders  for  the  supply  of  1,000  kw.  of 
converting  plant,  cooling  tower,  motor-driven  air  comjjressor  and  l.t. 
cables.  Specifications-  from  the  engineer,  Mr.  A.  H.  Shaw,  Electricity 
Works;  and  tenders  to  the  clerk  (Mr.  Adam  Partington),  Town  Hall, 
Ilford,  by  .Ian.  27. 

Barnes  Urban  District  Council  invite  tender  for  the  supply  of  water- 
tube  boilers,  economisers,  draught  plant,  turbo-alternators,  condensers, 
air  and  circulating  pumps,  transformers  and  rotarj'  converters.  Specifi- 
cations from  Mr.  0.  S.  David.son,  M.I.M.E.,  M.I.E.E.,  Electricity  VVorks, 
High-street.  Mortlake,  S.W.U.      Tenders  by  noon  of  Jan.  12. 

Dundee  Corporation  invite  tenders  for  supply  and  erection  of  three 
7.50  kw.  and  one  300  kw  sets  of  rotary  converting  macliinery,  and  one 
12-panel,  11,000  volts  e.h.t.  switchboard,  and  three  D.C.  machine  control 
panels.  Specifications  from  the  General  Manager  and  Engineer.  Ten- 
ders must  be  lodged  with  the  Town  Clerk  by  Jan.  23. 

The  Electricity  Committee  of  Hun  Corporation  invite  tenders  for  the 
supply  and  erection  of  a  10,000-kw.  turbo-alternator  with  exciter  and 
one  condenser  outfit.  Forms  of  tender  from  the  City  Treasurer,  Mr.  T. 
G.  Jlilner,  and  tenders,  addre.ssed  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  Hull,  must  be  in  by  .Tan.  23. 

Hajlmerssiith  (London)  Borough  Council  invite  tenders  for  material 
required  for  boiler  setting  and  furnace  work,  or  supplying  materials  and 
executing  the  work,  or  for  executing  the  work  only.  Specifications  from 
the  borough  electrical  engineer,  Mr.  G.  G.  Bell,  88,  Fulham  Palace-road, 
W.6,  and  tenders  to  the  town  clerk,  Mr.  Leslie  Gordon,  Town  Hall, 
Hammersmith,  W.C,  by  .Jan.  20. 

Hamjiersmith  (London)  Council  also  desire  to  be  furnished  with 
particulars  of  wiring  systems  which  contractors  are  prepared  to  submit 
suitable  for  property  to  be  erected  in  connection  with  thel Council  s  housing 
scheme.  Particulars  from  the  Borough  Electrical  Engineer  and  pro- 
positions to  the  Town  Clerk  by  Jan.  20. 


Middlesbrough  Gas  and  Electricity  Committee  has  ordered  two  sets 
of  350  kw.  gas  engines  and  generators  from  Messrs.  Browett,  Lindley  & 
Company  at  £7,946. 

The  London  County  Council  has  accepted  the  tender  of  Clough, 
Smith  &  Company  at  £8,650  2s.  Id.)  for  overhead  electrical  equipment 
for  the  Lee  Green  to  Eltham  tramways.  There  were  two  other  tenders 
at  £9,838  15s.  6d.  and  £11,323  9s.  8d.  respectively.  The  contract  for 
the  supply  of  l.-t.  electric  cables  has  been  given  to  the  Western  Electric 
Company  at  £23,803  9s.  Id.  There  were  seven  other  tenders,  varying 
from  £24,227  10s.  to  £25,593  143.  Id. 


Institution  Notes. 

.Mr.  W.  Inv'hani.  M.lMst.C.E.,  chief  engineer  of  tlio  Kami  WiiUr  Uoiud. 
has  Ik-cu  elected  I'lvsidcnt  of  the  Soith  Akruas  Six  ii:tv  i>k  Cimi. 
Enhinekrs  for  the  1920  session. 

Rdval  Ixstiti'tion  :  The  Friday  evening  discourse  on  .hin.  Iii  al 
9  p.m.  will  bo  delivered  by  Sir  James  Dewar  on  "  Low  Temperature 
Studies."  and  on  Jan.  2:t  by  the  Hon.  Sir  Charles  Parsons  on  "  Researches 
at  High  Pivssures  and  Temperatures." 

The  Association  of  Engineering  and  Shipbuilding  Dralgi.ts- 
MEX  and  its  various  branches  seem  to  be  displaying  considerable  activity, 
and  a  gooil  programme  of  lectures  has  been  arranged  for  the  1919-20 
session.  A])art  from  the  blanch  lectures,  the  Association  is  res^wnsilile 
for  the  publication  of  12  lectures,  and  among  these  are  the  fi.Uowing  : 
■'  The  Lubrication  of  Bearings,"  J.  Davison  (member,  Newcastle)  ; 
"  Water  Tube  Boilers,'  W.  J.  Evans  (member,  Newcastle)  ;  "  The  .Sub- 
marine," H.  W.  Townsend  (member,  Teeside)  ;  "  Commutators  as 
Structures,"  K.  .1.  Roljerts,  A.JM.E.E.  (member,  Jlanchcster)  :  "  Steam 
Raising  from  Wa.ste  .Materials,"  Douglas  Wilson,  A.M.LM.E.  (menilier, 
.Manchester)  :  "  D.^sign  of  a  40-ton  Titan  Crane,"  P.  A.  .Vrbcny  anil  H.  W. 
Mellor  (members,  Bath)  ;  and  ■'  Gearing  Design,"  M  Cmnu-l  (member. 
Manchester). 

Business   Items',   &v,. 

Jc.s.se  Roper  and  Thos.  Grundy,  electricians,  &e.,  82,  Park-street,  Peel 
Green,  Patricroft,  have  dissolved  partnership.     Debts  by  Mr.  Roper. 

From  Messrs.  George  Ellison,  of  Perry  Barr,  Birmingham,  we  have 
received  a  most  artistic  calendar,  with  monthly  tear-off  sheets. 

The  new  telephone  number  of  Messrs.  Francis  Poldcn  &  Conipaiiy.  Ltd.  • 
electrical  engineers,  is  City  5538-9. 

The  Key  Engineering  (Jompany,  Ltd.,  have  .sent  us  a  neat  celluloid 
vest  pocket  calendar  for  1920. 

We  have  to  acknowl;dge  from  the  Keighley  Gas  &  Oil  Engine  Com- 
pany, Ltd.,  the  receipt  of  a  useful  date  remembrancer  with  daily  tear-off 
slips. 

We  understand  that  the  slide  rule  for  complex  quantities  which  was 
described  by  Mr.  W.  H.  Grinsted  on  page  197  of  our  issue  of  Feb.  14,  1919, 
has  been  placed  on  the  market  by  Messrs.  J.  Davis  &  Son  (Derby),  Ltd., 
and  may  be  obtained  at  a  price  of  two  guineas. 

The  partnership  between  Chas.  R.  Bussey,  Fredk.  A.  P.  Payne  and 
Alex.  Bussey  (trading  as  Payne,  Bussey  &  Sabberton  Bros.),  motor, 
i-leetrical  and  general  engineers,  'Palace-street  and  St.  Martin-at- 
Palace  Plain,  Norwich,  has  been  dissolved.  |  Debts  by  C.  R.  &  A.  Bussey. 

The  well-known  firms  of  Pinchin,  Johnson  &  Company,  Ltd.,  and  Wil- 
kinson, Haywood  &  Clark,  Ltd.,  have  been  combined,  and  in  fiitiiro 
the  joint  head  ofiiccs  will  be  General-buildings,  Aldwych,  London,  W.C. 
Telegrams:  Pinchin  Phone.  London  and  Storson  Phone  London.  Tele- 
phone :  City  7840.  There  will  be  no  ohange  in  the  policy  of  either 
house. 

We  are  informed  that  the  British  Electrical  Federation  and  most  of 
its  member  companies  have  returned  from  the  Manchester  Hotel.  Alders- 
gate-street,  to  Electrical  Federation  Offices,  8.t,  Kingsway.  W.C.I.  As 
the  Government  has  retained  part  of  the  building,  the  engineering  and 
stores  departments  of  the  Federation  are  for  the  present  located  in 
adjacent  premises  at  11/13,  Southampton-row,  while  the  Electrical  & 
Industrial  Investment  Company  and  other  finance  companies  are  at  4, 
Broad  Street-place,  E.G. 

Calalo^ues,  Price  Lists,  &c. 

Credenda  Conchiits  ( 'onipany,  Ltd.,  Chester-street,  .\ston,  Birminghai'ii , 
has  issued  a  new  list,  with  prices  and  illustrated  particulars  of  the 
''  Creda  "  electric  iron  and  kettles,  porringers,  connectors,  &c. 

From  the  Commercial  Electrical  Accessories,  Ltd.,  9,  Diana-)ilaro, 
Euston-road,  N.W.I,  we  have  received  a  useful  diary,  blotter  and  calendar 
for  1920.     The  company  will  send  one  to  any  reader  who  requires  one. 

Automatic  and  Electric  Furnaces,  Ltd.,  have  issued  a  leaflet  giving 
particulars  of  the  Wild-Barfield  electric  furnaces  with  salt  bath  type 
metal  pots,  and  also  Bulletin  No.  17,  which  is  devoted  to  the  location 
of  hardening  shop  faults. 

A  pamphlet  recently  i.ssued  by  the  Telegraph  Condenser  Company, 
Ltd.,  of  Vau.xhall-street,  S.E.,  gives  particulars  of  the  "  Radamax  " 
spark  indicator  and  plug  tester  which  indicates  clearly  whether  or  not 
the  plug  is  sparking  in  the  cylinder. 

We  have  received  from  the  General  Electric  Company  a  cojiy  of  their 
Bulletin  No.  11.  which  deals  with  textile  mill  electrification.  The 
publication  of  this  Bulletin  comes  at  a  most  opportune  moment,  and  we 
recommend  all  those  interested  to  make  themselves  acquainted  with  its 
contents.  It  is  needless  to  say  that  it  contains  a  large  amount  of  very 
interesting  information  and  that  the  illustrations  and  general  get-ui>  are 
quite  up  to  the  standard  studied  by  tlie  Company  in  publicatitms  of  this 
kind. 

In  a  pamphlet  issued  by  the  Chloride  Electrical  Storage  Company, 
Ltd.,  CUfton  Junction,  Manchester,  illustrated  particulars  and  prices  are 
given  of  "  Exidc  "  and  "  Clifton  "  portal:>le  accmnulators  for  lighting, 
ignition  and  all  portable  uses.  Large  stocks  of  standard  cells  are  kept 
ready  charged  at  the  company's  works,  and  the  accumulators,  which  are 
British  made  throughout,  can  be  supplied  packed  for  shipment.  The 
information  given  includes  details  of  sizes,  weights  and  capacities  of  the 
various  types  of  cells. 


January  <),  1920. 


THE  ELECTRICIAN. 


49 


Personal  and   Ajuiolntnienfj*. 

Sir  Oliver  and  Lady  Lod>;t.  left  Southampton  on  Monday  on  the 
S3.  ■'  Lapland  "  for  New  York. 

Acting  Captain  J.  A.  Slee,  C'.B.E.,  R.N.,  has  been  appointed  Technical 
Supcrindendent  and  Adviser  on  tlie  staff  of  the  Marconi  International 
Marine  Communication  Company. 

We  understand  that  ilr.  Had\ni  T.  Harrison  has  now  returned  to  civil 
life  from  his  naval  duties,  and  is  carrying  on  consulting  work  at  11, 
Victoria-street,  S.W.,  and  at  his  research  laboratory,  White  Horse-lane, 
Canterbury. 

Mr.  Joseph  Wilkinson,  M.I.E.  E.,  M.LMech.E.,  has  resigned  his  position 
as  engineer  of  Hull  Corporation  Tramways,  and  has  started  in  practice 
as  an  electrical  and  mechanical  engineer  at  4,  Morpeth-street,  Hull. 
Telegrams  :  Cables,  Hull ;  telephone  :  Central  5,247. 

We  regret  to  learn  that  Mr.  C.  W.  Mallins,  tramways  manager  at 
Liverpool,  is  retiring  through  ill-health,  and  the  Corporation  is  asked  to 
agree  to  the  retirement  of  Mr.  Mallins,  with  a  pension  of  £000  per  annum. 
Mr.  Mallins  has  been  with  the  Corporation  for  22  years,  14  of  which  he 
has  been  manager,  and  he  was  previously  23  years  with  the  old  tramways 
company.  Under  his  management  the  revenue  has  grown  from  £5.50,000 
to  £11,176,969  per  annum. 

There  was  an  interesting  gathering  of  the  staff  of  Messrs.  B.iBcocK  & 
Wilcox,  Ltd.,  on  New  Year's  Day,  when  the  managing  director.  Sir 
James  Keranal,  acknowledged  the"  congratulations  received  from  the 
members  of  the  large  staff  on  the  knighthood  just  conferred  upon  him. 
In  reply.  Sir  James  warmly  thanked  them,  and  said  he  wished  to  take 
the  opportunity  of  its  being  the  first  day  of  a  new  year  of  business — a 
year  in  which  "the  shadows  of  war  were  past — to  say  something  with 
regard  to  their  business.  He  was  glad  to  say  that  their  order  books  were 
reasonably  well  filled,  but  many  of  them  knew  the  anxiety  resulting  from 
the  difficulties  under  which  they  laboured.  In  the  past  the  company  had 
had  a  reputation  for  speedy  correspondence,  for  speedy  execution  of 
drawings,  and  for  rapid  manufacture,  due  to  their  works  organisation,  and 
also  for  general  reliability.  In  all  those  the  staff  had  played  an  important 
part.  He  was  anxious  that  that  reputation  and  the  good  name  of 
Babcock  &  Wilcox,  Ltd..  in  which  many  of  them  were  financially  in- 
terested, and  the  rest  platonically.  should  be  retained.  Among  the 
difficulties  they  had  to  contend  witli  at  present  there  were  those  relating 
to  and  following  in  the  wake  of  the  moulders'  strike,  which  had  interfered 
with  the  activities  of  other  engineering  sections.  There  have  been  other  ' 
strikes  and  there  had  been  much  holding  back.  At  the  moment  the  idea 
seemed  to  prevail  that  giving  more  money  to  everybody  would  ensure 
an  improvement,  but  that  was  wrong  reasoning.  It  was  not  money  that 
was  wanted,  but  production  of  goods.  The  whole  world  needed  goods  and 
more  activity  on  the  part  of  employer  and  employed. 

One  of  the  worst  features  in  his  own  experience  that  British  industry 
had  ever  had  to  contend  with  was  the  reduction  to  48  hours  per  week  in 
the  works,  and  still  less  in  the  offices.  The  idea  that  a  man  could  produce 
as  much  in  48  hours  as  in  54  was  a  fallacy  from  the  start — if  in  the  54 
hours  he  was  doing  his  duty.  There  was  a  good  deal  of  fallacious  talk 
at  present  about  the  interests  of  the  capitalist  in  the  results  of  the  com- 
bined labours  of  the  community.  The  actual  part  played  by  the  so- 
called  capitalist  was  to  enable  the  men  to  carrj'  on,  and  in  reality  the  pro- 
portion of  profits  taken  by  him  was  small  in  comparison  to  that  taken 
by  the  workers,  who  received  by  far  the  greater  share. 

Appointments  Vacant. 

An  assistant  lecturer  and  demonstrator  in  electrical  engineering  is 
required  at  the  University  of  Sheffield.  Salary  £300.  Applications  to 
the  Dean  of  the  Faculty  of  Engineering  by  Jan.  24. 

Gallygaer  Urban  Council  require  an  electrician  experienced  in  over- 
head and  underground  distribution  cables,  &c.  Applications  to  the 
Electrical  Engineer,  Mr.  H.  McNaul,  Bank-chambers,  Bargoed, 

Cardiff  Corporation  invite  applications  for  the  position  of  city  electrical 
engineer,  salary  £1,000,  rising  to  £1,250  per  annum;  and  also  for  the 
position  of  tramways  general  manager  £800,  rising  by  annual  increments 
of  £50  to  £1,000  per  annum).  AppUcations,  on  forms  to  be  obtamed  from 
the  Town  Clerk  (Mr.  Cecil  G.  Brown),  must  be  in  by  Jan.  15. 

A  chief  lecturer  in  electrical  engineer  (£350,  rising  to  £400  per  annum), 
an  assistant  lecturer  in  civO  and  mechanical  engineering  (£300)  and  an 
assistant  lecturer  in  physics  (£.300)  arc  required  at  West  Ham  Municipal 
Technical  Institute.     Applications  to  the  Principal  by  Jan.  12. 

Shanghai  Municipal  Council  require  assistant  mains  engineers  (salary 
3,M)  taels  per  month)  and  assistant  installation  inspectors  (230  taels) 
for  their  electricity  dei>artment.  Applications  to  Messrs.  Preece,  Cardew, 
Snell  and  Rider,  8,  Queen  Anne's  Gate,  S.W.I,  by  Jan.  22. 

The  Civil  Service  Commissioners  announce  that  an  examination  ^vill 
begin  on  May  4  next  for  tilling  10  vacancies  for  assistant  examiners  in 
the  Patent  Office.  Copies  of  the  regulations  may  be  obtained  from  the 
Secretary,  Burlington-gardens,  London,  W.  1. 

Obituary. 

Although  he  was  not  an  electrical  engineer,  Mr.  Alexander  Wood, 
always  known  to  his  friends  as  "  Alec,"  was  one  of  those  genial  jjersona- 
lities  who  are  so  rarely  met  with  in  these  bustling  days.  We  much 
regret  to  record  his  sudden  death  at  his  home  at  Brighouse  in  Yorkshire, 
on  Sunday,  the  21st  ult.  Mr.  Wood  will  be  greatly  missed  for  his 
constant  cheerfuhiess,  wonderful  sympathy,  sincere  friendship  and 
readiness  to  help  others.  The  members  of  the  Engineers'  Club,  Man- 
chester, of  which  he  was  a  member  and  a  regular  habitue,  will  find  it 
difficult  to  realise  that  he  has  gone. 


Companies'  Reports,  &c. 

> 

The  Mac'Kay  CojrpANiES  have  declared  a  dividend  of  I'.  |  er  cent,  on 
the  Common  Stock  for  the  quarter  ended  December. 

The  Canadi.\n  Gexekal  Electric  Comp.^xy,  Ltd.,  recently  made  an 
i^sue  of  10,000  common  shares  at  -SlOO  each  in  order  to  ])n)vide  money 
for  extensions. 

The  accounts  of  the  North  Wales  Power  &  Traction  Co.iipaxv, 
Ltd.,  for  the  year  ended  June  30,  1919,  show  a  credit  balance  of  £167, 
which  is  to  be  carried  forward. 

It  is  announced  that  the  entire  holding  of  Messrs.  Speyer  Brothers 
in  the  Uxdergkouxd  Electric  RAiLW.iYS  Co.mpaxy  of  London  has 
been  acquired  by  Messrs.  Barnato  Brothers  on  behalf  of  whom  Mr. 
S.  J.  Joel 

It  was  stated  at  the  recent  meeting  of  the  Colombian  Mining  and 
ExPLOR.tTiON  Company.  Ltd.,  that  a  representative  of  the  General 
Electric  Company  of  New  Y'ork  had  visited  the  company's  property 
and  had  inspected  the  power  plant.  There  was  some  fear  that  the 
company  would  suffer  disappointment  over  dates  of  deUvery  of  the 
new  plant,  but  temporary  arrangements  had  been  made  to  utilise  the 
existing  power  for  working  the  first  unit  of  10,000  tons  per  month. 

The  report  of  the  Internation.^l  Light  and  Power  Company  for 
year  to  30th  June,  1919,  states  that  after  providing  for  the  debenture 
nterest  and  sinking  fund,  administration  expenses  m  London  and  Canada 
and  interest  on  loan,  the  net  profit  is  £28,939,  which  with  £34,099 
brought  forward  (less  accrued  preference  dividends  paid  of  £33,904) 
gives  £29,134.  After  deducting  preference  dividends  for  the  year  of 
£I2,757,  and  placing  £2,500  to  reserve,  £13,877  was  carried  forward. 

In  the  course  of  the  proceedings  at  the  recent  meeting  of  the  Consoli- 
dated Signal  Company,  Ltd.T  the"  managing  director  (Mr.  H.  G. 
Brown)  stated  that  the  results  of  the  trading  for  the  year  ended  June  30, 
1919,  were  practically  as  good  as  those  of  the  previous  year.  The  sub- 
sidiary companies  had  distributed  £20,088  4s.  in  dividends,  leaving 
£17,231  12s.  lOd.  as  unappropriated  profits.  Their  own  profit  and  less 
account,  including  the  dividends  received  from  the  subsidiary  com- 
panies, showed  a  balance  of  £20,380  19s.  8d.,  and  the  available  total  was 
£29,661  13s.  lid.  The  interim  and  final  dividends  on  the  preference 
shares,  and  the  dividend  of  2s.  per  share  (or  10  per  cent.)  on  the  ordinary 
.shares,  absorbed  £19,534  10s.  lOd.,  leaving  £10,127  3s.  Id.  to  be  carried 
forward.  Their  signalling  business  was  still  far  below  pre-war  volume, 
and  no  marked  increase  in  orders  could  be  expected  until  the  future 
relations  between  the  Jlinistry  of  Transport,  the  Railway  Administration 
and  labour  were  determined  with  reasonable  finality.  There  was  a  vast 
accumulation  of  work  required  to  bring  signalling  on  the  raUways  up  to 
the  pre-war  standard.  They  had  every  reason  to  expect  that  they  would 
be  fuUy  occupied  as  soon  as  those  grave  political  and  financial  questions 
were  settled.  Increased  production  was  the  real  solution  of  the  present 
situation.  When  the  unions  became  willing  to  -nithdi-aw  the  limits  on 
production,  then  they  could  face  the  present  higher  rates  of  wages  with 
perfect  equanimity.  "  High  wages  and  limited  production,  resulting  m 
increased  costs,  had  been  a  serious  handicap  as  regards  foreign  orders. 
Nationalisation  was  not  the  solution  of  the  present  problems,  although 
it  appeared  to  be  so  theoretically.  Nationalisation,  to  be  successful, 
required  a  perfection  of  character  in  all  men.  The  majority  of  their 
works  were  closed  on  account  of  the  moulders'  strike. 

For  the  vear  ended  Aug.  31, 1919,  the  gross  revenue  of  the  Adelaide 
Electric  Supply  Company,  Ltd.,  was  £185,908,  compared  with  £1  /4,2o4 
for  the  previous  year.  After  payment  of  management  and  general 
expenses  in  Adelaide  and  London,  and  providing  for  interest  and  sinking 
fmid  on  the  5  per  cent,  debenture  stock  and  for  interest  on  the  6  per 
cent,  consolidated  debenture  stock,  the  directors  have  written  £959  off 
cost  of  issue  of  A  preference  shares,  placed  £3,000  to  reserve  for  income 
tax  and  £5,000  to  general  reserve  (raising  the  latter  to  £8o.000),  leaving 
£58,398.  Deducting  the  preference  dividend  for  the  half-year  ended 
Feb.  28,  1919,  and  the  interim  ordinary  dividend,  there  remained 
£33,419,  which  has  been  appUed  in  paying  the  preference  dividend  for 
the  half-year  ended  Aug.  31,  1919,  and  a  final  dividend  of  .  per  cent, 
free  of  British  income  tax,  on  the  ordinarv  shares,  making  12  per  cent,  for 
the  vear  and  leaving  a  balance  of  £1,419.  This  sum,  with  £16.942  from 
the  previous  year,  made  a  total  of  £18,360  5s.  Id.  to  be  carried  forward. 
Durinc  the  fi"rst  nine  months  of  the  vear  under  review  a  satisfactory 
increase  was  shomi  in  all  departments.  The  prospect  of  a  record  year 
was,  however,  upset  by  the  prolonged  strike  of  seamen  m  Australia,  and 
the  net  profit  was  seriously  diminished,  as  the  authorities  imposed 
drastic  restrictions  in  the  use  of  electricity,  and  for  a  time  the  supply 
of  current  for  industrial  power  was  prohibited.  The  company  s  sale  of 
electricity  was  reduced  by  approximately  50  per  cent,  durmg  the  strike. 
The  company's  business  is  rapidly  outgrowing  the  capacity  of  the  existmg 
power  house  at  Adelaide,  and  the  directors  have  decided  to  equip  a  new 
power  house  at  Osborne,  Port  Adelaide.  To  provide  funds  for  this 
purpose,  an  issue  of  250,ii00  5  per  cent,  (free  of  tax)  A  cumulative  pre- 
ference shares  of  £1  each  was  made  in  July.  At  the  end  of  the  year  there 
were  25,049  consumers  (against  21,917  in  1918),  and  the  total  connections 
were  30,247  kw.  (27,207  kw.),  including  12,618  h.p.  (11,3o1  h.p.)  m 
motors.  The  area  of  the  districts  covered  by  the  company  s  statutory 
powers  is  approximately  155  sq.  miles,  with  an  estimated  population  ot 
224,000  ;  and  a  supplv  of  electric  light  and  power  is  now  available  m 
500  miles  of  streets,  an  increase  of  22  miles.  The  total  consumers  show 
an  increase  of  14  jier  cent.,  and  the  power  supply  mcreased  by  11  per 
cent.,  while  the  total  connections  (including  lamps,  motors,  heating 
cooking  and  other  apparatus!  increased  by  11  per  cent. 
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New  Companies. 


APPAREIL  MAGNETIQDE  C  MPANY.  LTD.  (ItilJOti).— Private  com- 
liaiiy.  HiL'.  l>i.  .  1^.  .aiiital  £4.000  in  £1  shares,  to  take  iivor  the  business 
of  a  company  <•{  similar  name,  and  to  carry  on  the  business  of  medical 
electricians,  manufacturers  of  ek-ctrical,  surgical  and  calisthenic  appli- 
ances. &c.  Manaeing  director  :  C.  Pettcrson.  Reg.  othce  :  2.  Charter- 
house-street. E.C. 

B.8  A.  TOOLS,  LTD.  (H)l.t>52). — Private  company.  Reg.  Dec.  l.'i. 
capital  totxt.ooo  in  £1  shares,  to  acquire  the  goodwill  of  that  branch  of 
the  business  of  the  Birmingham  Small  Arms  Company  wiiich  relates  to 
the  manufacture  of  and  tlealing  in  automatic  machine  and  small  tools 
for  use  in  engineering  and  other  trades,  &c.  First  directors  are  :  Sir 
Hallewell  Rug.rs,  P.  .Martin.  E.  .M.  (Iriftiths  and  \V.  L.  Bayley. 

BUOLASS  ft  JAMIESON.  LTD.  (10,783).— Private  company.  Reg. 
in  Edinburgh  Xciv.  29,  capital  £(i,lKKt  in  £1  shares,  to  carry  on  the  business 
of  electrical  and  mechanical  engineers,  millwrights,  motor  engineers,  &c. 
First  directors  are  .1.  F.  Buglass  and  W.  E.  Jamieson.  Reg.  office  : 
Ho,  Trades. lane,  Dundee. 

COMMERCIAL  IGNITION  COMPANY,  LTD.  ( 162,1511).— Private  com- 
panv.  Ri-i;.  Di , .  :to.  <  apit.il  t.'i.oiio  in  £1  shares,  to  take  over  the  business 
carried  on  by  W.  Hill  and  C.  .1.  W.  I'iggott  as  the  "  Commercial  Ignition 
Company,"  and  to  carry  on  the  business  of  mechanical  and  electrical 
engineers,  &c.  First  directors  are  W.  Hill,  C.  J.  K.  Piggott  and  L.  P. 
Fuikes.  Secretary:  H.Hill  Reg.  office  :  9.5,  Lavender-hill,  S,W.  II. 
.  H.  DAVI6S  tc  COMPANY,  LTD..  (161,802).— Private  company. 
Reg.  Dec.  IS,  capital  £12.000  in  £1  shares  (2,(J00  6  per  cent,  cumulative 
preference),  to  take  over  the  business  of  an  electrical  accessories  manu- 
facturer carried  on  by  C.  H.  Davies  at  153.  Bracebridge-strcet,  Birming- 
ham.    First  directors  are  :    C.  H.  Davies,  T.  Gladdy  and  T.  RejTiolds. 

ELECTRICAL  DEPOSITING  PROCESSES,  LTO.  ( l(i2,IOO).— Private 
company.  Reg.  Dec.  21,  capital  £2,(XK)  in  5s.  shares,  to  acquire  plant 
for  the  purpose  of  depositing  or  forming  metals  by  chemical,  electrical  or 
■other  processes,  &c.  First  directors  are  C.  V.  Brearey,  R.  K.  Rollings, 
H.  Lovelock,  H.  A.  Graves  and  A.  A.  Ross.  Reg,  office  :  19a,  Coleman- 
street,  E.C. 

A.  J.  MILtiR  &  COMPANY,  LTD.  (10,791).— Private  company. 
Reg.  in  Edinburgh,  Dec.  1 ,  capital  £6,000  in  £1  shares  (4.600  participating 
preference),  to  carry  on  the  business  of  engineers,  machinists,  electricians, 
&c.  First  directors  arc  J.  Jamieson,  I.  Gregory  and  A.  J.  Miller.  Reg. 
•office  :    Broughton  Market,  Edinburgh. 

NOYES.  STOCKWELL  &  COMPANY,  LTD.  (161,582).— Privat  c  company 
Reg.  Dec.  12.  Capital  £5,000  in  £1  shares.  To  carry  on  the  business 
of  merchants,  importers  and  exporters,  general  traders,  electricians 
manufacturers  of  electrical  and  aerial  accessories,  &c.  First  directors, 
are  :  C.  R.  F.  Xoyes.  A.  Z.  Stockwell  and  L.  R.  B.  Graham.  Beg. 
office  :   43-44,  L-nno.v:  House,  Xorfolk-strcet,  Strind,  W.C. 

WELLS,  RAYNER  &  CO.  (1919),  LTD.  (161,174)— Private  com- 
pany. Reg.  Dec.  1,  capital  £2,000  in  £1  shares,  to  carry  on  the  business 
-of  electrical  and  mechanical  engineers,  &c.  First  directors  are  A.  Vi'. 
MeClellan  and  R.  W.  (Jostick.  Reg.  office  :  56,  Paddington-street, 
Marylebone,  \V. 


Prices  of  Metals,  Chemicals,  &c. 

TtTESDAT,  Jan,  6 

Copper —  Price.  Inc.  Deo. 

Best  8elec(;ed perton  £126     0     0  £6    0     0  — 

Electro  Wircbars...           ..  £128    0    0  £7     0    0  — 

H.C.  wire  basis per  lb.  Is.     5Jd.  ^d.  — 

Sheet Is.     6d.  IJd.  — 

•Phosphor -hronze  Wire — 
Phosphor-bronze 

wire,  basis  „  Is.  9Jd.  4Jd.  — 

•Bros?  60/40— 

Rod,  basis     ,  Is.  OJ  —  3d. 

Sheet,  basis Is.  3|d.  |<1.  — 

Wire,  basis    Is.  S^d.  |d.  — 

■Iron — 

Cleveland  Warrants    per  ton  £8     4    0  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £34  10    0  —  — 

•Lead  Pig — 

English 48  10     0  £2    0     0  — 

Foreign  or  colonial             „  47  10     0  £1   17     6  

Tin— Ingot    365  10     o  £27  10     0  — 

Wire,  basis    per  lb.  0     4     5  .^Jd.  


Salammoniac. — Percwt.95s.and9j3. 
Sulphur  (Flowers). — Per  tjn  £23. 
,,      (Roll  Brimstone). — Per  ton 

£22  10^. 
Sulphuric    Acid    (Pvrites,  168°). — 

Per  ton,  £7  I83.  9d. 

Shellac— T.:S.  Orange,  8203. 

flutter.— Para  tine,  25.  7}d. :    plantation  1st.  latex  25.  10|d.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cable, 
LHa  ndtherubberfiguresbyW  T   Henley's  Telegraph  Works,  Company, 


Copper  Sulphate. — Per  ton  £40. 
Boric    Acid  (Crystals). — Per    ton 

£72. 
Carbon  Bisulphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  —Per  lb.  6d. 


Thirty-Seven  Years  A^o. 

[From  TuE  Electrician-,  .J.111.  C,  ls,S3.] 
'■  GLOW  ■•  LAMPS. 

TO  THE  EOITOK  OF  THE  ELECTRI(I.\N. 
Sir  :  I  should  like  to  call  Mr.  .Munro's  attention  to  the  following 
definition  of  "  glow,"  taken  from  the  "  Imperial  Dictionary  '  "  To 
shine  with  intense-  heal,  or,  i>erluips,  more  correctly,  to  shine  with  a  white 
heat,  to  exhibit  incan<lescence.  Hence,  in  a  more  general  sense,  to  shine 
with  a  bright  lustre."  and  to  ask  him  if  this  is  not  exactly  applicable  to 
a  carbon  tilament  in  a  Swan  lamp  raised  to  a  slate  of  intense  incan- 
descence by  a  current  of  electricity  ? 

"  Incandescence,"  as  a  scientific  term  applied  to  a  certain  effect  of 
heat,  must,  of  course,  hold  its  own  ;  but  "  glow,"  as  a  pojiular  term 
applied  to  this  new  and  beautiful  light,  is  prettier,  and  I  ventun'  to  think 
more  acceptable.  "  (iluhlampe  "  is  already  in  general  use  in  Germany. — 
Yours,  &c.,  W,  H.   PiiiCKCE. 

Dec.  :«),  1882, 

Eastern  Electbip  Light  &  Power  Co.mpanv. — .Mr.  Walter  .lack.son 
has  been  appointed  secretary  of  this  company. 

Posts  and  TELEORAPiis  in  Victokia. — The  revenue  derived  by  the 
colony  of  \'ictoria  during  1882  from  the  postal  and  telegraphic  services 
amounted  to  £312,000,  or  an  increase  of  £27,000  over  the  revenue  from 
the  same  sources  in  1881. 

The  Ferkanti  I)vn.\mo  Machine. — We  are  informed  that  the  Aus- 
tralasian Electric  Light  &  Power  Company  have  taken  the  sole  agency 
for  the  Ferranti  dynamoelcctric  machine  in  the  Australias,  and  the  first 
machine  will  1h'  sent  out  shortly. 

Electric  Liohtino  ('o.\ipaxie.s'  Capital. — The  "  Journal  of  Gas 
Lighting  "  says  that  at  the  end  of  last  year  (1882)  "  the  nominal  capital 
of  the  various  registered  electric  lighting  companies  amounted  to 
£24,895,-500  :  of  whidi,  however,  not  quite  three  millions  sterling  apjjcar 
to  have  been  actually  paid  up  by  the  public.  " 

Mr,  Swan. — Mr.  .1.  W.  Swan,  the  inventor  of  the  incandescent  lamp 
so  well  known  by  his  name,  is  about  to  take  up  his  abode  permanently 
near  London,  instead  of  Newcastle-on-Tyne,  this  migration  being  occa- 
sioned by  the  jjrcssing  claims  which  the  Swan  United  Electric  Light 
Company's  business  has  upon  Mr.  Swan's  time. 

HoNoriw  FOR  AN  Electrician. — Herr  Bunsen.  the  celebrated  in- 
ventor of  the  Bim-;en  battery,  has  been  elected  a  Foreign  Associate  of  the 
Academy  of  Sciences,  Paris.  There  are  but  ciL'ht  such  associates,  of 
whom  Sir  William  Thomson  is  the  only  one  besides  Herr  Bunsen  whose 
name  can  be  said  to  be  connected  with  electrical  science. 

Electric  Liohtino  for  Trains. — A  telegram,  dated  Vienna,  Decem- 
ber 31,  which  appeared  in  a  daily  contemporary,  says:  "  Experiments 
have  recently  been  miule  for  the  application  of  the  electric  light  to  the 
trains  of  the  Southern  Railway  of  Austria,  and  in  a  few  days  the  first 
electrically  lialited  tmiii  will  be  run  from  Vienna  to  Xeusuadt." 

RoiND.Miioi  Tki.kckaphv. — At  a  recent  meeting  of  the  Falkirk  Town 
Council,  (.'oumillor  .\llaii  directed  attention  to  the  delays  in  telegraphing 
from  Falkirk  to  Glasgow,  and  also  to  Grangemouth,  on  account  of 
Falkirk  not  having  any  direct  communication  with  these  places.  At 
present  a  mes.sagc  can  be  sent  quicker  by  rail  to  Grangemouth  than  by 
telegraph,  because  a  telegram  is  first  sent  to  Edinburgh,  then  re-trans- 
mitted to  Glasgow,  and  ultimately  sent  direct  from  Glasgow  to  (Jrange- 
raouth.  In  the  same  way  all  telegraphic  messages  to  and  from  Glasgow- 
have  to  be  .sent  first  to  Edinburgh  and  re-transmitted.  It  was  unani- 
mously resolved  to  memorialise  the  Postmaster-General,  requesting  that 
Falkirk  should  be  jilaced  in  direct  telegraphic  communication  with  both 
Grangemouth  and  (Jlasgow. 

The  Ele(  tric  Light  and  Textile  Manufacturer.s. — The  Mayor 
and  Corporation  of  Leicester  and  the  leading  manufacturers  visited  the 
hosiery  manufactory  of  Messrs.  Coran,  Sons  &  Cooper,  Ijcicester.  last 
week  to  witness  the  first  introduction  of  the  electric  light  into  a  textile 
factory  in  the  town.  The  many  shades  of  yarns  used  in  ladies'  jerseys 
and  other  fancy  fabrics  make  it  difficult  to  manufacture  and  make  up 
these  goods  by  gas  light ;  but  on  this  occasion  it  was  proved  that  the 
colours  undistinguishable  by  gas  light  were  easily  matched  by  the  electric 
light.  The  Brush  arc  and  Swan  incandescent  lamps  are  used.  Leicester 
is  not  the  first  town  by  any  means  where  this  fact  has  been  ascertained, 
and  many  textile  manufacturers  and  dyers  have  adopted  the  electric 
light,  including  the  well-known  Messrs.  Fuller,  of  Perth. 

Electric  Lighting  by-  Acci'.mulators. — The  offices  of  Messrs.  Foster 
&  Braithwaite,  27,  Austin-friars,  E.C,  are  now  lighted  by  means  of  Lane- 
Fox  incandescent  lamps,  fitted  on  the  gas  standards  originally  in  use. 
The  number  of  lamps  employed  at  present  is  24,  of  20  c.ji.  each  ;  it  is 
intended,  however,  to  increase  this  number  to  30.  The  current  is  sup- 
plied by  25  Faure-Sellon-Volckmar  accumulators,  constructed  by  the 
Electrical  Power  Storage  Company,  of  Great  Winchester  Street-buildings, 
E.C.  These  are  fitted  up  in  the  cellar  beneath  the  offices,  and  arc  charged 
by  means  of  a  small  Xo.  2  Brush  dynamo  machine,  driven  by  a  1  h.p. 
Otto  gas  engine  erected  in  the  same  cellar.  According  to  the  repre- 
sentative of  the  Electrical  Power  Storage  Company,  the  E.Jl.F.  of  each 
of  these  cells  is  2-15  volts,  whilst  they  give  a  current  equal  to  800  ampere- 
hours  when  fully  charged.  The  installation  is  a  complete  one  of  its  kind, 
and  includes  all  necessary  switches,  each  light  being  readily  turned  off 
or  on  independently  of  the  others,  and  one  of  Ayrton  and  I'erry's  am- 
meters. The  lamps  gave  a  very  steady  and  good  light  when  we  saw 
them  on  U'ednesday  evening,  and  altogether  the  installation  seems  to 
have  been  carefully  carried  out.  There  appears  to  be  a  consensus  of 
opinion  amongst  Messrs.  Foster  and  Braithwaite's  employees  in  favour 
of  the  new  light  over  that  of  gas,  mainly  on  account  of  the  increased 
purity  of  the  atmosphere  in  which  they  have  to  work. 
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Notes. 


The  Coal  Rebate  and  Electricity  Supply. 

Whex  the  Governmont  fir.st  announced  a  reduction  in  the 
price  of  coal  employed  for  domestic  purposes,  with  the  corollary 
that  this  reduction  would  also  apply  to  coal  used  in  generating 
electricity  for  those  purposes,  we  jaointed  out  that,  to  the 
supjjly  engineer  at  any  rate,  this  autocratic  attempt  to  reduce 
the  cost  of  living  would  bring  with  it  difficulties  which  would 
go  far  to  outweigh  any  possible  advantages.  For  the  problem 
is  not  so  simple  as  it  appears  at  first  sight.  It  is,  indeed,  not 
economically  sound  to  allow  a  reduction  equivalent  to  the  10s. 
rebate  to  the  lighting  consumer  for  the  obvious  reasons  that 
the  price  of  coal  is  not  the  only  factor  determining  the  price 
of  electricity  to  the  consumer  and  that  in  areas  where  the 
power  load  is  very  much  greater  than  the  lighting  load  the 
eft'ect  of  the  reduction  might  even  tend  to  increase  the  cost  of 
the  latter  suppl}'.  However,  economics  have  not  been  allowed 
to  affect  the  question,  and  the  Coal  Controller  has  ordained  that 
where  any  coal  is  supjjlied  to  an  electricity  undertaking  at  the 
reduced  domestic  rate  that  reduction  must  be  passed  on 
to  the  lighting  consumer  in  the  form  of  a  rebate.  The  way 
in  which  this  is  to  be  done  is  indicated  in  what  is  called  a 
■■  prescription,"  but,  like  pirescriptions  of  other  kinds,  it  is  not 
distinguished  by  any  great  intelligibility,  and  it  has,  therefore, 
been  necessary  for  the  Committee  under  the  chairmanship 
of  Blr.  Roger  T.  Smith,  appointed  to  consider  the  question, 
to  issue  an  explanatory  memorandum  showing  in  more 
detail  how  the  rebate  is  to  be  deducted. 


Why  a  Slide  Rule  Will  Be  Necessary. 

Briefly,  the  arrangement  is  as  follows  :  To  obtain  the 
rebate  in  jjounds  sterling  for  electricity  sujjplied  for  domestic 
purposes  during  December,  1919,  the  factor  given  by  dividing 
the  units  consumed  for  domestic  purposes  during  the 
third  quarter  in  1919  by  the  units  consumed  for  all  purposes 
■during  the  same  period  is  multiplied  by  the  total  coal  in  tons 
delivered  during  December,  1919,  and  by  0-5.  For  the  quarter 
•ending  March,  1920,  the  rebate  will  be  based  on  a  factor 
■obtained  by  dividing  the  units  sold  for  domestic  purposes 
■during  the  fourth  quarter  of  1919  by  the  units  sold  for  all 
purposes  during  that  quarter  ;  and  in  subsequent-  quarters 
of  1920  the  factor  will  be  obtained  by  dividing  the  units  sold 
for  lighting  or  domestic  purposes  during  the  corresponding 
quarter  in  1919  by  the  units  sold  for  all  purposes  during  the 


same  quarter.  It  is  not  very  simple,  but  it  is,  perhaps,  not  so 
difficult  as  it  sounds.  To  pass  this  rebate  on  to  the  consumer 
in  the  March  quarter  of  1920  the  factor  obtained  by  dividing 
the  total  coal  in  tons  used  in  the  fourth  quarter  of  1919  by  the 
total  units  sold  in  the  same  quarter  is  to  be  multiplied  by 
11 4d.,  which  is  the  rebate  in  pence,  less  5  per  cent.  This  will 
give  the  rebate  in  pence  per  unit — i.e.,  for  the  three  months 
January,  February,  March,  1920,  each  unit  sold  will  receive 
a  rebate  in  pence  equal  to  IIW.,  multiplied  by  this  factor.  This 
amount  will  be  deducted  from  the  consumer's  account.  In 
subsequent  quarters  of  1920  the  factor  will  be  obtained  by 
dividing  the  coal  in  tons  used  in  the  previous  quarter  by  the 
total  units  sold  in  that  quarter  and  multiplying  by  Hid.  To 
allow  for  errors  in  calculation,  of  which  there  will  probably  be 
a  few,  deficiencies  or  surplus  in  the  rebate  passed  on  may  be 
carried  on  to  the  next  quarter,  it  being  the  intention  that  only 
the  rebate  actually  received  for  the  coal  less  5  per  cent,  for 
expenses  should  be  passed  on.  We  expect  that  as  a  result  of 
this  pronouncement  the  purchase  of  calculating  machines  and 
slide  rules  by  electricity  departments  will  largely  increase. 

A  Bad  Principle. 

Apart  from  this,  however,  the  principle  involved  in  the 
'"  prescription  "  is  one  which  we  do  not  wish  to  see  extended. 
It  forms  another  example  of  control  or  interference  with 
industry,  and  the  time  is  now  past  when  such  control  can^ 
operate  with  any  advantage.  The  effect  which  the  enforced 
reduction  in  the  price  of  coal  for  domestic  purposes  is  having 
on  the  supply  of  that  commodity  is  by  no  means  what  was 
expected  by  the  authorities,  and  is  just  what  was  expected  by 
everyone  else — if  we  are  to  judge  by  the  reports  which  we  have 
received  from  various  parts  of  the  country.  These  reports 
show  that  there  is  a  great  shortage  in  many  districts,  and  that 
there  is  a  suspicion,  which  we  are  bound  to  say  is  not  confirmed, 
that  the  coal  merchants  are  diverting  the  coal  from  the  home  to 
the  export  market.  While,  moreover,  electricity  consumers, 
as  electricity  consumers,  will  no  doubt  rejoice  that  they  are 
about  to  receive  some  reduction  in  the  present  high  prices,  it 
remains  to  be  seen  whether  their  satisfaction  will  not  be  short- 
lived. Any  undertaking  can  obtain  authority  under  the 
Statutory  Undertakings  (Increase  of  Charges)  Act  to  increase 
the  price  charged  per  unit,  and,  if  it  does  so,  this  increase  is 
much  more  likely  to  be  permanent  than  the  Coal  Controller  s 
rebate.  In  areas  where  the  power  load  is  considerably  greater 
than  the  lighting  load,  a  movement  in  this  direction  may 
not  be  necessary,  but  we  expect  to  see  applications  for  per- 
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mission  to  increase  their  rates  from  a  number  of  tlie  smaller 
undertakings.  As  we  go  to  press  it  is  announced  that  the 
price  of  coal  is  tojbe  raised  2s.  per  ton  to  allow  for  the  in- 
creased railway  rates,  so  that  the  value  of  the  rebate  is 
alreadvbfi;iniiinj:  to  fall. 


Moulders'  Strike. 

OxcE  again  the  moulders  have  overthrown  their  executive 
for  a  ballot  taken  among  the  members  of  the  three  unions  con- 
cerned to  determine  whether  the  proposal  to  increase  the  wages 
by  five  shillings  a  week,  which  was  made  jointly  by  the  Engi- 
neering Employers'  Federation  and  the  executive  of  the  three 
unions  concerned,  has  resulted  in  favour  of  a  rejection  of  the 
proposal  and  of  a  continuance  of  the  strike.  Fortunately,  this 
result  has  not  made  either  Sir  Allan  Smith  or  Mr.  Arthur 
Hexdersox  less  an.xious  to  bring  about  an  entenie,  so  that 
while  for  the  present  the  engineering  trade  must  continue  to 
bear  as  equanimously  as  possible  the  loss  of  trade  resulting 
from  the  continued  cessation  of  production  in  the  foundries  of 
the  country,  we  are  ^ill  not  hopeless  that  some  satisfactory 
agreement  will  be  arrived  at.  On  Monday  the  representatives 
of  the  employers  and  moulders  met  at  York,  and  determined 
to  call  a  conference  of  delegates  from  each  branch  to  place 
before  them  the  result  of  the  negotiations  up  to  date.  This 
conference  met  at  Manchester  yesterday,  but  the  result  was 
not  known  at  the  time  we  went  to  press.  From  the  strikers' 
point  of  view,  it  may  already  be  said  that  the  strike  has  failed. 
Up  to  now  they  have  so  far  gained  nothing  which  could  not 
have  been  obtained  by  arbitration  ;  their  funds  are  exhausted, 
and,  whatever  is  the  result  of  the  present  conference,  it  is 
extremely  likely  that  more  and  more  men  will  return  to  work. 
The  movement  has  already  begun,  and  will  gather  way  as  time 
goes  on.  In  this  connection  the  proposal  of  the  Rugby  Joint 
Strike  Committee  is  interesting  that  a  fresh  ballot  should  be 
taken  on  the  question  of  resuming  work  on  the  terms  suggested 
by  the  joint  conference,  providing  a  Court  of  Inquiry  is 
appointed  to  examine  the  working  conditions  in  foundries  and 
the  profits  made  in  the  industry  since  August,  1914,  and  on 
the  undertaking  that  on  the  results  of  the  inquiry  the 
Court  should  adjudicate  as  to  the  justification  of  the  men's 
demands  for  a  1.3s.  per  week  advance.  It  looks  rather  like 
an  attempt  to  cloud  the  issue  by  introducing  new  bases  of 
argument.  The  real  difficulty  from  the  employers'  point  of 
view  is  that  to  increase  the  moulders'  wages  above  the  five 
shillings  per  week  suggested  would  be  to  admit  that  more  can 
be  gained  by  striking  than  by  arbitration.  Such  an  admission 
would,  of  course,  be  most  unwise,  and  we  are  glad  to  see  a 
strong  attitude  has  been  taken  up  on  this  point. 


Difficulties  of  the  Moulders'  Position. 

However,  this  is  no  time  for  recrimination,  and  whatever  we 
may  think  of  the  merits  or  demerits  of  the  moulders'  demands, 
we  cannot  but  admire  their  determination,  whilst  their  clean 
method  of  fighting  must  command  itself  even  to  those  who 
are  in  opposition  to  them.  Surprise  has  been  expressed  in 
some  quarters  at  the  absence  of  sympathetic  strikes,  but  when 
it  is  realised  that  the  moulders  were  fighting  principally  to 
improve  their  status  in  the  industrial  world,  it  is  obvious 
that  the  sympathy  of  the  other  craftsmen  would  be  tempered 
by  personal  apprehensions.  As  far  as  the  other  unions  were 
concerned  it  was  indeed  a  question  of  a  striving  for  status 
rather  than  for  increased  wages.  Now  the  moulder  has  been 
described  as  the  "  Cinderella  "  of  the  engineering  industry, 
and  it  is  just  what  he  is.  Indispensable  and  a  skilled  crafts- 
man, the  fact  remains  that,  in  the  eyes  of  the  mechanic,  he 
is  regarded  as  an  inferior.  The  result  is  few  engineering 
apprentices  undergo  a  foundry  course,  and  consequently  not 
many  works  managers  have  a  practical  knowledge  of  foundry 


work,  and  are  therefore  .ibsolutely  dependent  upon  the  experi- 
ence of  the  foreman  of  the  foundry.  The  latter  is,  therefore, 
the  most  autocratic  of  all  the  departmental  foremen.  Yet 
these  men  have  never  taken  advantage  of  this  jiower  which 
is  at  least  a  testimony  to  their  restraint.  The  moulder  is, 
moreover,  conservative,  and  holds  aloof  from  anything  which, 
in  his  opinion,  does  not  directly  concern  him.  The  foundrymen, 
until  a  few  years  ago  were  strictly  clannish,  but  the  introduc 
tion  of  moulding  machines  led  to  the  ojiening  up  of  the 
foundry  to  unskilled  labour,  a  fact  which  has  had  its  efl'ect 
upon  the  insular  prejudices  of  the  moulder.  He  reali.ses 
now  that  he  must  march  with  the  times.  He  realises  also 
that  status  engenders  respect,  and  so  he  is  determined  to 
rai.se  his  status  and  establish  himself  definitely  amongst  the 
other  skilled  craftsmen.  It  is,  we  think,  these  facts  which  are 
at  the  back  of  the  new  demands. 


Electricity  in  Housing. 

Ix  our  Editorial  Notes  last  week  we  called  attention  to  the 
fact  that  the  advantages  derivable  from  the  use  of  electricity 
in  the  home  were  at  last  becoming  patent  to  the  j)ublic  at  large, 
owing  to  the  way  in  which  this  use  assists  in  reducing  the 
necessary  domestic  labour  to  a  minimum.  We  are,  however, 
afraid  that  these  advantages  are  not  so  patent  as  they  should 
be  to  those  whose  business  it  is  to  educate  the  public,  either 
by  profound  dicta  enunciated  through  the  columns  of  the 
newspapers,  or  by  means  of  advertisement,  leaflet,  poster  or 
other  form  of  propaganda.  Housing  is  very  much  to  the  fore 
at  the  present  time.  The  "  Daily  Mail  "  recently  held  a  com- 
petition for  the  best  design  of  house  suitable  to  modern  needs, 
when  the  servant  is  a  rare  bird  and  labour-saving  is  therefore 
the  cry.  '"  The  Times  "  published  a  housing  supplement  last 
week,  in  which  every  phase  of  the  legislative,  productive  and 
labour  side  of  the  problem  of  how  to  erect  houses  as  quickly  and 
cheaply  as  possible  is  adequately  reviewed,  and,  as  is  the 
custom  on  these  occasions,  as  much  information  is  conveyed 
through  the  advertisement  pages  as  through  the  letterpress  of 
the  editorial  columns.  We  say  that  every  phase  of  the  problem 
is  reviewed,  but  this  statement  requires  modification.  We 
find  very  little  mention  of  electric  lighting,  nor  of  electric 
heating  and  cooking  either,  except  in  all  three  cases  on  the  page 
devoted  to  the  very  excellent  advertisement  of  the  British 
Commercial  Gas  Association  and  in  two  advertisements  of 
country  house  electric  lighting  plant !  Something  seems  to  be 
wrong  somewhere.  Either  those  responsible  for  the  prepara- 
tion of  this  Supplement  did  not  approach  electrical  engineers 
and  the  various  representative  associations  of  our  profession 
with  an  offer  of  space,  or  those  same  associations  and  firms 
were  approached  and  refused  the  offer.  In  either  event,  there 
seems  to  be  a  singular  lack  of  enterprise  in  this  failure  to  recog- 
nise the  greatness  of  this  opportunity  for  showing  the  part  that 
electricity  can  and  should  play  in  the  .solution  of  the  housing 
problem.  We  have  a  good  case,  but  we  nmst  advertise  its  value, 
and  not  leave  our  propaganda  work  to  be  carried  out  by  the  gas 
interests,  or  let  it  be  thought  that  electric  lighting,  while  it  may 
be  flourishing  in  the  country,  is  not  suitable  for  town  use.  Yet 
Macaulay's  New  Zealander  or  Mr.  Wells'  Martian  might 
legitimately  make  this  deduction  if  he  were  handed  this 
Housing  Supplement  for  peru.sal. 

An   Example  of  Short-sighted   Obstruction. 

The  Appointments  Department  of  the  Ministry  (jf  Labour 
was  perhaps  unjustly  held  up  to  ridicule  in  the  statement  that 
the  only  appointments  it  was  able  to  fill  were  vacancies  on  its 
own  staff.  It  will  be  recalled  that  this  department  was 
inaugurated  to  find  work  and  provide  training  facilities  for  men 
of  what  is  called  the  officer  class — (,e.,  those  whose  education  or 
training  would  potentially  fit  them  for  some  superior  com- 
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niercial  position,  irrespective  of  what  their  military  rank  was. 
Though  we  do  not  wish  to  argue  that  the  Appointments  Depart- 
ment has  done  all  that  it  could  have  done  in  this  direction,  we 
mav  perhaps  call  attention  to  some  of  the  difficulties  it  has 
had  to  face,  especially  in  so  far  as  obtaining  appointments 
for  men  in  engineering  works  is  concerned.  It  will  be  remem- 
bered that  one  of  the  principal  duties  of  the  department  was 
the  provision  of  a  training  grant  to  men  who,  when  war  broke 
out,  were  about  to  start  their  professional  or  commercial 
career.  For  these  men  the  five  years  of  war  was  as  if  that 
period  had  suddenly  been  added  to  their  age,  and  as  if  much 
of  their  bodily  strength  had  been  simultaneously  wrested  from 
them.  A  scheme  for  training  these  men  at  State  expense  in  one 
or  other  of  the  professions  was,  therefore,  inaugurated.  This 
scheme  has,  we  understand,  been  successful  in  some  cases  ; 
but  in  the  engineering  trades  the  trade  unions  have  prevented 
its  fulfilment  by  taking  up  a  very  non-possumus  attitude  on 
the  grounds  that  the  trainees  under  the  appointment  scheme 
would  eventually  fill  the  better  positions  in  the  industry  to 
which  the  ordinary  industrial  apprentices  aspire,  that  many 
industrial  apprentices  were  still  with  the  colours,  that  many 
trade  unionists  were  out  of  work,  and  that,  finally,  the  scheme 
would  militarise  the  factories.  Putting  on  one  side  for  a 
moment  the  absurdity  of  the  last  reason,  it  would  seem  that 
trade  unions  consider  that  a  man  who  has  fought  for  his 
country  in  the  field  is  entitled  to  less  consideration  than  one 
who  has  stayed  at  home.  In  our  opinion,  everybody  who 
Hid  war  work  should  be  treated  equally,  but,  if  there  is  to  be 
any  preference,  we  feel  most  stronglv  that  it  should  be  in 
favour  of  those  who  endangered  their  lifes  and  suffered  depriva- 
tion of  health.  We  very  much  deprecate  this  attitude  of  the 
trade  unionists,  and  we  are  sorry  that  the  Ministry  of  Labour 
has  had  to  modify  its  plans  on  account  of  the  attitude  which 
has  been  taken  up.  It  is  now  proposed,  except  in  the  case  of  the 
disabled,  to  consider  no  engineer  candidates  for  grants  who  pre- 
\'iously  to  their  war  services  had  entered  upon  civil  careers  in 
any  trade  or  profession  other  than  engineering,  and  that,  in 
order  to  ensure  that  no  trade  union  principles  are  infringed, 
the  latter  shall  be  represented  on  the  interviewing  boards,  who 
will  select  candidates.  At  a  time  when  engineering  progress 
is  most  essential  in  the  interests  of  the  country,  it  is  a  pity  that 
the  number  of  likely  recruits  to  its  ranks  should  be  artificiallv 
cut  down  in  this  way.  There  seems  no  limit  to  the  wrong- 
headedness  which  some  trade  organisations  will  take  up.  and 
we  hope  in  this  case  at  least  they  will  reconsider  their  attitude. 


On  jjage  63  we  give  the  first  part  of  an  account  of  the  instnunen  Is 
shown  at  the  Exhibition  organised  by  the  Ph\  sical  Society  of  London 
and  the  Optical  Society. 

An  abstract  of  the  more  important  clianges  in  the  patent  law 
e  fleeted  by  the  Patents  and  Designs  Act  of  1 9 1 9  are  given  on  page  7 1 . 

Particulare  of  the  principal  electricity  supply  Bills  of  the  Parlia- 
menfaiy  session,  1920,  are  set  out  on  page  68. 


Current  Topics. 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following  : — 

Jlr.  D.  C.  Gall  contributes  an  article  on  page  54  on  '"  The  Artificial 
Track  Circuit,"  in  which  the  principle  of  an  instrument  for  testing 
track  circuits,  recently  designed  by  him  for  Messrs.  Tinslev  &  Com- 
pany is  described. 

On  page  60  Mr.  F.  R.  Parsons  contributes  an  article  on  "  The 
Principles  and  Functions  of  Condensing."  which  is  intended  to 
supplement  the  scanty  infonnation  available  on  the  theoretical 
aspects  of  condeniser  practice. 

We  continue  our  accoimt  of  the  Electrification  of  the  Melbourne 
Suburban  Railways  on  page  5.5.  The  present  instalment  deals  with 
the  electrical  features  of  the  rolling  stock  and  the  overhead  equipment. 

On  page  61  we  give  the  first  part  of  an  abstract  of  a  Paper  on 
""  Failures  of  Turbo-Generators  and  Suggestions  for  Improvement," 
read  by  Mr.  J.  Shepherd  before  the  Institution  of  Electrical  Engi- 
neers. This  classifies  the  failures  of  this  type  of  niachuie  under 
mechanical  weakness,  electrical  weakness,  heating  and  fii'e  risk, 
ventilation  difficulties,  and  deals  with  certain  aspects  of  each  in  turn. 

In  our  Leading  Article  on  page  67  we  comment  on  certain  phases 
of  this  interesting  problem,  especially  with  regard  to  the  questions  of 
solid  versus  built-up  rotors  and  of  cooling. 

On  page  59  we  give  an  account  of  a  Paper  read  by  Mr.  E.  C.  de 
Segimdo  before  the  Society  of  Technical  Engineers  on  '"  The  Proper 
Position  of  the  Engineer  in  Industrial  and  Political  Circles." 


Arrangements  for  the  Week. 

FRIDAY,  Jan.  leth  ito-day). 

BATTi-WALL.iH's  Society. 
0  p.m.     At    the    Victoria    Mansions    Restaurant,    Victoria-street, 
Westminster,  London,  S.W.     Special  General  Meetmg. 
IXSTITUTIOX   of   Civn,   EnGIXEERS — STrOEXTS'   Meetixg. 

6  p.m.     At  Great  George-street,  London,  S.W.     Vernon-Harcourt 

Lecture  on  '"  The  Economic  Requirements  for  Inland  Naviga- 
tion Transport  in  the  British  Isles,"  by  Mr.  R.  B.  Dunwood}'. 

IXSTITUTIOX  OF  ElECTKK  AL  EXGINEEBS — StUIjEXTS'  MeETIXG. 

7  p.m.     At  the  Citj-  and  Guilds  (Eng.)  College.  South  Kensington, 

London,   S.W.     Paper  to  be  read  on  "  The  Development  of 
Automatic  Telephony,"  by  Mr.  J.  H.  Rejmer. 

JrXIOR    IxSTITUTIOX    OF    EXGIXEERS. 

7.30  p.m.  At  39,  Victoria-street,  London,  S.W.  Chairman's 
Address  on  "  Meteorology  and  Engineering,"  by  Mr.  B.  E. 
Dunbar  Kilburn. 

Paisley  Association  of  Electrical  Exgixeers. 
7.30  p.m.     At  the  Technical  College,  George-street,  Paisley.     Paper 
on  "  Electricity  and  Matter,"  by  Mr.  A.  M'Lean,  B.Sc. 
Royal  Ixstitution. 
9  p.m.     At   Albemarle-street,    Piccadilly,    London,    W.     Discourse 
on  "  Low  Temperature  Studies,"  by  Prof.  Sii'  -lames  Dewar, 
F.R.S. 
BOITOAY,  Jan.  19tll. 

IxSTITUTIOX      OF      ELECTRICAL      ExOIXEERS LIVERPOOL      SuB-CeXTRE. 

0.30  p.m.  At  the  Engineering  Theatre,  the  University,  Liverpool. 
Lecture  on  ''  The  Application  of  Electric  Power  on  Board 
Ship,"  by  Mr.  C.  H.  Wordingham,  C.B.E. 

7  p.m.  At  the  Lecture  Theatre,  Laboratories  of  Apphed  Electricity, 
the  University.  Liverpool.  Addresses  by  Jlessrs.  R.  T.  Smith, 
C.  H.  Wordingham,  C.B.E.,  and  J.  A.  Robertson.  Chairman'.', 
Address  will  be  delivered  by  Prof.  E.  W.  Marehant,  D.Sc. 

IXSTITUTIOX    OF    ELECTRICAL    ExGIXEERS IXFORMAL    MeETIXG. 

7  p.ni.     At  the  Rooms  of  the  Chartered  Institute  of  Patent  Agents, 
Staple  Inn  Buildings,  London, W.C.    Discussion  on  "  The  Func- 
tions of  a  Trade  Journal,"  opened  by  Jlr.  F.  H.  Masters,  O.B.E. 
T  UESDAY,  Jan.  ZOth. 

Royal  Ixstitittiox. 
3  p.m.     At  Albemarle-street,  Piccadilly,  London,  W.     Lecture  on 
"  Modern  Development  of  the  Miner's  Safety  Lamp,"  by  Sir 
John  Cadman,  K.C.M.G.     (Lecture  I.) 
IxSTITUTIOX  of  Electrical  Exgixeers — Noeth-Westerx  Studexts' 
Cextre. 
7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.     Paper 
on '"  Wireless  Receiving  Stations,"  by  Mr.  J.  Scott-Taggart. 
Ixstitute  of  Met.als — Biemixgham  Local  Section. 
7.30  p.m.     At   the   Chamber   of  Commerce   Buildings,   New-street, 
Birmingham.     Paper  on  "  Season  Cracking,"   by  Dr.   W.   H. 
Hatfield. 
THURSDAY,  Jan.  22nd. 

IxSTITUTIOX  OF  Electrical  Exgixeers. 
6  p.m.     At  the  Institution  o£  Civil  Engineers,  Great  George-street, 
London.    S.W.     Paper   on    "  Transformers    for    Electric    Fur- 
naces, "  by  Mr.  .1.  L.  Thompson. 
FRIDAY,  Jan.  23rd 

Physical  Society. 

5  p.m.     At  the  City  and  Guilds  Technical  College,  Leonard-street, 

Finsbuxy,  London,  E.C.  Papers  to  be  read  :  "  On  Maintained 
OscUlations  in  Triode  Valve  Circuits,"  by  Dr.  .J.  H.  Vincent ; 
'■  Measurements  of  the  Chief  Parameters  of  Triode  Valves,"  by 
Dr.  W.  Eccles  ;  "  Measurement  of  Amplification  of  a  Radio- 
Frequency  Amplifier,"  by  Mr.  F.  W.  Jordan,  B.Sc.  :  "  On  the 
Measurement  of  Amplifications  given  by  Triode  Amplifiers  at 
Audible  and  at  Radio  Frequencies,"  by  Mr.  F.  E.  Smith.  F.R.S. 
Exhibition  of  a  Method  of  Determining  the  Hardening  Tem- 
perature of  Steel,  by  the  Hon.  C.  W.  Stopford  and  Mr.  C.  R. 
Darling  ;  and  an  Exhibition  of  a  Thermal  Cell  of  Constant 
Voltage,  by  Mr.  C.  R.  Darling. 

IXSTITUTIOX  OF  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Paper 

on  "  Recent  Advances  in  Utilisation  of  Water  Power,"  by  Jlr. 
E.  M.  Bergstrom. 

Junior  Ixstituton  of  Engineers. 
7.30  p.m.     At    39,     Victoria-street,     London,     S.W.     Lecture     on 
•'  Evaporation  in  the  Chemical  Industry,"  by  Mr.  J.  A.  Reavell. 
Royal  Institution. 
9  p.m.     At    Albemarle-street,    London,    W.     Discourse    on    '   Re- 
searches at  High  Pressures  and  Temperatures,"  by  the  Hon. 
Sir  Charles  Parsons,  K.C.B.,  F.R.S. 
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An  Artificial  "Track  Circuit." 


I».v    n.   C.   GALL. 


The  extonsivi'  use  of  the  track-circuit  in  railway  sijinalling, 
-and  the  retineinents  and  efficiency  of  modern  tlesijin  in  this 
respect  has  made  the  need  for  an  artificial  track-circuit  which 
will  faithfully  represent  the  electrical  properties  possessed 
by  the  real  one,  greatly  felt,  for  research  purposes  and  for 
testing  apparatus  to  be  used  in  conjunction  with  track- 
circuits. 

The  real  track-circuit  is  formed  by  isolating  a  section  of 
the  running  rails,  which  are  made  part  of  a  relay  circuit  so 
arranged  that  auxiliary  circuits  operating  signals,  &c.,  are 
controlled  by  the  presence  of  a  train  in  the  section,  through 
the  shunting  effect  of  the  wheels.  There  are  two  (juantities 
which  affect  the  track-circuit  electrically.  The.se  are  the 
rail-impedance,  and  the  ballast-admittance,  and  unless  the 
artificial  track-circuit  is  capable  of  representing  a  large  range 
in  these  circuit  constants,  its  application  must  be  limited. 
To  be  of  the  greatest  use  the  apparatus  must  be  such  that 
it  can  be  set  to  represent  any  electrical  condition  which  might 
■occur  for  any  value  of  rail-impedance  or  ballast-admittance. 

Electrically  any  section  of  the  running  rails  consist  of  two 
conductors  of  low  impedance  between  which  is  distributed 
.admittance  of  a  very  variable  value.  If  the  distribution  of 
the  admittance  (due  to  ballast  sleepers,  &c.)  is  taken  as 
symmetrical,  such  a  circuit  can  be  represented  in  the  form 
shown  in  Fig.  1.  If  Z^  is  the  rail-impedence  and  Y a  the 
ballast  admittance,  then  the  value  of  the  series  impedance  Z 
and  the  two  shunt  impedances  Zj,  in  the  equivalent  circuit 
will  be 


For  exact  representation  of  the  theoretical  circuit  for 
laboratory  use  this  form  is  not  without  advantagi's,  Init  since 
the  assumi)tion  of  symmetry  is  not  likely  to  lie  true,  great 
refinements  of  acciiriuv  are  irrational,  ami   further  since  the 


/P.9/7  lmpedance.Zr~ 


Running  /fails 


Ballaat  Ac/m/ttance,Zs  ( Distributed) 


Real  Circuit 
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Equivalent  Circuit. 

Fig.  1. 
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J*  It  is  obvious  that  it  is  only  necessary  to  construct  a  piece 
of  apparatus  in  the  form  of  figure  (1)  where  the  values  of  Z  and 
Zj  can  be  varied  to  whatever  are  required,  and  the  conditions 
of  a  track-circuit  with  symmetrical  distribution  of  ballast- 
admittance  between  rails  of  uniform  impedance  will  be  realised. 
Such  a  result  can  be  achieved  with  four  switch  dials,  each 
with  a  number  of  studs  whereby  the  four  components  of  the 
branches  of  the  circuit  can  be  regulated.     One  dial  for  the 


final  conilitioiis  in   which  any  track-circuit  apparatus  must 
work,    ;ire    themsehes    very   unstable,    absolute    iicciirncv    of 
re])resentatiou,  cannot  be  more  than  momentary. 
Ex])an(ling  the  value  of  Z  gives 

^-^'•+      6+120 

.    -                        „  __2      Zr    Z^Yb.ZIYjI 
^'^  ■''"Yn^'^      "^6r+ 15,120 

So   that  approximately  the  impedances  of  the  two  parts  of 
the  equivalent  circuit  are  given  by 

Z  =  Zr. 

2 


And 


Since  Z,-  and  1'/;  are  never  large  both  expressions  are  pro- 
bably as  exact  as  actual  conditions  conform  to  the  known 
values  of  Zr  and  Y r,- 

The  components  of  Z,     r,.—  j.i\ 


Fig.  2. —  Direct-Reading  Artificial  Track  Cmcurr.     (H.  Tiiisk-y  &  Co.i 


Tesistance  of  Z,  one  for  the  reactance  of  Z,  one  for  the  resistance 
of  the  two  Zj^  branches,  and  a  fourth  for  the  reactance  of  the 
two  Zj  branches.  The  disadvantage  of  this  arrangement  is 
the  necessity  for  calculating  the  values  of  Z  and  Zj  for  every 
combination  of  Z,  and  Yb,  since  the  setting  is  not  direct  in 
values  of  the  rail  constants. 


where  ;v  is  the  rail-resistance  and  Xr  the  rail-reactance  at  anj 
particular  frequency. 
The  components  of 

2       r,.      Xr 
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Yn  *spractically_non-inductive,and  if  r/?  is  ballast  resistance 


2rii- 


f-l~a- 


By  using  these  approximations  it  is  possible  to  construct 
ri  artificial  track-circuit  which  will  read  direct  on  its  dials  in 


the  values  of  rail-resistance,   rail-reactance  (at  some  stated 
frequency)  and  ballast  resistance. 


The  first  dial  labelled  rail  resistance  puts  in  various  values 
of  the  rail-resistance  r,-  in  the  series  impedance  Z  (Fig.  2) 
and  values  of  r,-/6  in  each  of  the  shunt  branches  of  Z^.  The 
second  dial  labelled  rail-reactance  puts  in  reactance  ,x',"in  a 
similar  manner  in  series  and  again  j;,./6  in  each  shimt  branch. 
The  third  dial  puts  in  the  values  of  the  ballast  resistance  in 
each  shunt  branch.  For  continuous  cur- 
rent only,  the  middle  dial  may  be  omitted. 
Messrs.  H.  Tinsley  &  Companv  have 
added  this  piece  of  apparatus  to  the 
already  long  list  of  Scientific  Instru- 
ments manufactured  by  them,  and 
(Fig.  3)  is  an  illustration  of  the  four 
dial  type  for  research  purposes,  having 
a  range  of  rail-resistance  0-001  —  2  ohms, 
rail-reactance  (at  25  cycles),  0-(X)l  — 
2  ohms,  ballast  resistance  0'5  — 100  ohms, 
thus  co\'ering  the  extremes  to  be  met 
with  in  practice.  To  test  the  behaviour 
of  any  type  of  track  ajjparatus  the  whole 
arrangement  can  be  fitted  up  in  the 
laboratory  with  the  artificial  track-circuit 
set,  to  any  value  of  rail-impedance  and 
ballast-admittance,  and  the  eft'ect  of  a 
"train-shunt ""  investigated  at  either  end 
of  the  track.  Further  the  effect  of 
variations  in  the  ballast  (such  as  occur 
with  the  change  of  weather)  upon 
shunting-effect  and  failure,  can  be  inves- 
tigated with  facilities  impossible  to 
approach  upon  the  actual  site. 

A  further  application  of  the  artificial 
track-circuit  of  this  type  is  to  the 
measurement  of  the  rail  constants  upon 
the  actual  track-circuit.  This  can  be  done 
by  making  the  artificial  track-circuit  one 
arm  of  a  bridge,  and  balancing  the  real 
track-circuit  in  the  other  on  load,  no-load  and  short-circuit,, 
reading  the  circuit  values  direct  from  the  dials. 


The  Electrification  of  the  Melbourne  Suburban 

Rail^^ays. 


Interesting  Application  of  the  H.T.  Direct-Current  System. 

{Continued from  page  34.) 


Thr  Rolling  Stock. 

S  The  trains  are  operated  on  the  "  multiple  unit  "  system.  In  the 
case  of  Melbourne,  while  it  was  at  one  time  intended  to  make  up  each 
■'  unit '"  of  a  motor  car  and  a  trailer,  both  equipped  for  driving  from 
one  end,  only  a  limited  number  of  trailer  cars  have,  for  the  present, 
been  equipped  \vith  driving  apparatus.  The  normal  six-car  train 
has  a  motor  car  at  each  end,  with  a  third  motor  car  about  the  centre 
of  the  train.  Xo  special  type  of  car  has  been  designed  for  Mel- 
bourne, the  existing  rolling  stock  being  as  a  rule  utilised.  Some  45 
per  cent,  of  the  rolling  stock  wUl  consist  of  compartment  cars  with 
swing  doors,  the  remainder  being  of  a  combination  type,  having 
shding  doors  and  cross-seats,  with  a  corridor.  Most  of  these  cars 
are  partitioned  into  smoking  and  non-smoking  compartments. 

As  no  new  saving  door  cars  are  being  constructed  for  the  electric 
lines,  the  bodies  of  the  existing  cars  are  being  transferred  to  new 
underframes  and  bogies  of  a  type  uniform  with  those  used  in  the 
shding  door  cars.  Some  of  the  shding  door  trailer  cars  have  also  been 
running  in  the  steam  service,  but  new  sliding  door  motor  cars  are 
being  constructed  for  the  electric  service.  Fig.  5  shows  a  six-car 
train  of  the  shding  door  type.  The  swing  door  cars  are  very  similar 
to  those  used  on  British  railways.  The  shding  door  cars  have  a 
centre  passage  way  throughout,  but  no  vestibule,  so  that  it  is  not 
possible  for  passengers  to  pass  from  one  car  to  another.  The  body 
framing  of  the  new  cars  is  of  teak,  but  Australian  woods  have  been 
used  wherever  possible,  the  interior  being  finished  in  Queensland 
maple.     The  seats  in  the  first  class  cars  are  covered  ^-ith  green 


Austrahan  leather;  those  in  the  second  class  with  bromi  duck 
cushions.  The  whole  of  the  roOing  stock  has  been  built  in  the  State 
railway  workshops  at  Xewport.  Fig.  4  shows  the  wiring  arrange- 
ments on  the  car. 

Electric  Equipsiest  on  the  Motor  Caes  and  Pantogkaph. 
Each  motor  car  has  four  motors  of  140  H.P.,  the  gear  ratio  being  so 
proportioned  that  the.  maximum  speed  will  be  52  miles  jjer  hour  on 
level  cangent  track  They  are  of  the  G.E.  237  type  normally 
operating  at  750  volts.  The  operation  of  the  motor  is  showii  in 
Fig.  6.  The  total  pressure  of  the  pantograph  on  the  contact  wire  is 
such  that  with  a  reasonably  clean  wire  the  pantograph  is  able  to 
collect  considerably  over  500  amperes,  which  is  the  normal  maximum 
operating  current  for  each  motor  ccach,  without  sjiarking,  from  a 
contact  wire  0-25  sq.  in.  cross-section.  The  pantograph  has  a 
working  range  between  14  ft.  6  in.  and  21ft.  6  in.,  the  working 
pressure  being  mamtained  by  means  of  sprmgs.  The  pantograph 
is  brought  into  and  taken  out  of  action  by  pistons  in  cylinders 
mounted  on  the  frame  of  the  collector.  Air  pressure  for  the  initial 
operation  of  the  pistons  is  supphed  in  the  first  instance  by  a  hand 
pump  installed  in  the  guard's  compartment ;  the  motor  pumjis  can 
then  be  started  up,  and  the  subsequent  air  pressure  obtained  from 
the  main  brake  reseiwcir.  The  pantograph  is  then  controlled  by 
means  of  two  electro-pneumatic  valves,  which  can  be  operated  elec- 
trically or  by  hand.  In  order  to  reduce  the  line  voltage  to  one 
suitable  for  the  master-controller  and  other  control  circuits,  a 
dynamotor  is  used,  consistmg  of  a  single  field  and  anuature  with  two 
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identical  armature  windiniis  aiul  commutators.  Tlic  master- 
controller  is  of  standard  type,  but  as  the  actuation  of  the  contactors 
is  automatic,  the  controller  only  has  four  points  in  the  fonvard 
direction  and  two  in  the  reverse  direction,  the  lirst  point  in  either 


is  18  ft.,  while  under  low  bridges,  which  are  numerous,  the  minimum' 
height  is  14ft.  Gin.  above  rail  level,  giving  a  vertical  clearance  of 
12  in.  between  the  contact  wire  collc<^ting  surface  and  the  underside 
of  bridge.     As  the  maximum  height  of  the  proje<ting"ventilator8  on 


Fig.  5. — View  or  a  .Six-cau  Tkais  used  ox  the  Melbovhne  SrBrRSAX  ILiu.w. 


direction  being  known  as  the  ""  switching  "  or  ''  lap  jwint,"  and  the 
seoond  point  being  the  ""  series "  position.  The  air  compressor, 
governor,  emergency  and  trip  valves  are  of  usual  type. 

The  Permasest  Way. 
The  Melbourne  suburban  .system  consists  of  approximately  'S-io 
track  miles,  including  sidings.  Most  of  the  routes  are  double  track, 
but  those  from  South  Yarra  to  CauISeld  and  North  Melbourne  to 
South  Kensington  are  four-track  routes,  «hile  for  three  miles  there 
is  a  six-track  route.  The  nonnal  |Dermanent  way  construction  is 
100  lb.  per  yard,  T-section  rail  double-spiked  to  untreated  .sleepers  of 
hard  wood,  there  being  about  1.5  in.  of  bluestone  ballast.  The  track 
gauge  is  .5ft.  3  in.  with  11  ft.  Sin.  centres,  while  minimum  structure 
clearance  above  platform  level  on  tangent  track  is  7  ft.  from  track 
centre,  increased  to  8  ft.  on  12-chain  curves.  The  minimum  curve  is 
9  chains  radius,  whilethe maximum gradientofanyimportance  is  one 
of  2  per  cent.  For  nine  miles  between  North  Jlelbounie  and  Broad 
-Meadows  the  average  gradient  is  0-85  jier  cent.,  the  maximum  pcnnis- 
sible  speed  on  this  .section  being  52  miles  per  hour.  Practically  all 
curves  have  a  150  ft.  easement  approach. 

Overhead  Equipment. 

The  equipment  of  the  track  with  overhead  contact  wires  fcr  opera- 
ticn  at  1,.500  volts  was  designed  to  provide  the  advantages  of  a 
flexible  constniction  which  would  secure  the  best  conditions  for 
current  collection  by  the  pantographs  on  the  trains  and  to  maintain 
the  total  copper  section  required  per  track  without  auxiliary-  feeder 
cables.  The  cables  and  overhead  equipment  for  this  work  were 
supplied  by  the  British  Insulated  &  Helsby  Cables,  Ltd.  The 
number  <.f  conductors  was  kept  at  a  minimum,  in  order  to  avoid 
interference  with  signals,  only  one  catenary  wire  and  one  contact 
wire  being  employed  over  each  track.  The  supporting  droppers 
between  the  catenary  cable  and  contact  wire  are  terminated  at  the 
lower  end  by  a  short  length  of  chain,  so  that  the  tendency  cf  the  con- 
tact wires  to  lift  under  the  upward  presiure  of  passing  pantogrppls 
was  not  restricted  by  the  weight  of  the  dropper  or  of  the  catenary 
cable  to  which  it  was  attached  at  the  upper  end. 

The  nonnal  construction  on  main  suburban  tracks  provides  ft  r 
0-25  sq,  in.  hard-drawn  grooved  copper  contact  wire  supported  by 
fle.idble  droppers  at  inter\-als  of  loft,  from  a  stranded  hard-drawn 
coppr  cable  of  0-25  or  0-375  sq.  in.  There  is  thus  a  minimum 
equivalent  of  0-5  sq.  in.  section  of  copper  over  each  track.  The 
contact  wire  is  automatically  tensioned  at  each  end  of  eatih  3,000  ft. 
length  to  approximately  2,,56o  lb.,  and  is  anchored  near  the  centre  of 
every  such  length.  The  catenary  wire  normally  has  a  10  ft.  9  in. 
sag  at  the  centre  of  a  3(;0  ft.  span  at  60=F.,  with  a  minimum  tension 
approximately  3,200  lb. 

The  normal  contac^t  wire  height  is  16  ft.  6  in.  over  the  main  sub- 
urban tracks  at  70-F.,  but  over  level  crossings  the  minimum  heigl  t 


the  country  roUing  stock  is  14  ft.  2  in.,  considerable  carejhad  to  lie 
exercised  in  erection  to  preserve  the  clearances  provided  in  the  dia- 
gram. The  standard  contact  wire  suspension  is  maintained,  but 
beneath  low  bridges,  and  to  ensure  that  the  pantograph  would  not 
raise  thecontact  wire  more  than2  in., amaximum  gradient  of  1  in  1.50 
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was  adopted  for  the  line,  and  where  possible  a  gradient  of  1  in  250 
except  where  speeds  were  limited.  In  pome  cases  rigid  droppers  have 
also  been  used.  The  dropper  connections  between  the  catenary  and 
contact  wires  were  measured  and  cut  to  a  special  dropper  table, 
which  provides  the  necessary  adjustments  to  allow  for  grades  ; 
tlie  droppers  were  then  erected  in  the  field Vith  prastically  no  adjust- 
ment, and  a  well-aligned  line  has  been  obtained,  whose  vertical 
movement   responds    unifornilyjfo    changes    of   temperature,    the 


catenary  wire  being  stressed  \\-ell  \\ithin  its  elastic  limit  to  provide 
for  this.  The  importance  of  this  precaution  wiU  be  realised  with 
temperature  limits  liituciii  iT'^F.  and  175°F.  Wliere  a  steam  ser- 
vice is  also  being  usi.l,  t  he  insulators  are  arranged  so  as  to  avoid  the 
direct  blast  of  the  Incmnoiixe  exhaust.  The  whole  of  the  littings 
were  specially  designed  for  the  e^juipments  by  the  consulting  engi- 
neers in  conjunction  with  tlie  contra"torp. 
{To  le  concluded.) 


The  Proper  Position  of  the  Engineer  in  Industrial 

and  Political  Circles.* 


H>-    E.    G.    DE  SEGl'NDO. 


The  American  definition  of  an  engineer  is  "  a  man  who  can  do 
for  one  dollar  what  any  fool  can  do  for  two,"  and  I  am  not  sure 
that  this  is  not  about  as  good  an  all-round  definition  as  could  be 
formulated,  because  it  involves  all  the  attributes  that  are  necessarj' 
to  the  "  make-up  "  of  a  real,  live  engineer — skill,  alertness,  indi- 
viduality and  resourcefulness,  with  the  inevitable  concomitants, 
honesty,  integrity  and  high  moral  character.  But  you  will  agree 
witli  me  that  there  are  a  number  of  so-called  engineers — who  do 
■)wl  possess  either  the  instincts,  the  ability,  or  the  training  which 
should  distinguish  the  true  engineer,  and  I  have  long  been  of  opinion 
that  a  grave  mistake  is  made  by  all  the  combinations  of  craftsmen, 
in  not  insisting,  as  a  necessary  quaUHcation  for  membei'sliip,  upon  a 
high  standai-d,  not  only  of  skill  and  ability,  but  of  moral  character 
My  deliberate  judgment  is  that  the  combination  of  ability  and 
integrity  is  one  of  the  rarest  met  w  th,  and  my  experience  is  that 
if  a  man  is  honest  it  is  too  often  because  he  is  too  great  a  fool  to 
be  anything  else,  and,  on  the  other  hand,  that  the  man  of  ability 
has  to  be  watched  like  a  cat  does  a  mouse  because  he  so  seldom 
possesses  that  sense  of  moral  responsibiUty  which  acts  like  a  sheet- 
anchor  to  windward  amid  the  tempest  and  hidden  currents  of 
temptation  to  abuse  his  opportunities. 

Believe  me,'  we,  as  a  nation,  stand  to-day  in  greater  and  more 
imminent  peril  of  our  national  existence  than  we  ever  did 
during  the  war,  and  the  need  for  loyalty,  co-operation  and  co-ordi- 
nation between  us  all,  from  the  highest  to  the  most  humble  ojjerative 
was  never  more  insistent  in  the  whole  history  of  our  country.  Our 
late  enemies  are  doing  everj'thing  in  their  power  to  foster  dis- 
content in  this  country-  between  those  whose  loj'al  and  intelHgent 
co-operation  can  alone  save  our  Empire  from  commercial  and 
industrial  disaster,  ending  in  financial  bankruptcy. 

What  C'ommonsense  Dictates. 

Commonsense,  if  nothing  else,  dictates  that  the  headlong  gamble 
in  which  we  are  at  present  engaged,  be  arrested  ;  that  we  should 
take  a  sane  view  of  things  ;  that  instead  of  going  on  trying  to  get 
a  quart  out  of  a  pint  pot,  we  all  strive  as  quickly  as  possible  so  to 
arrange  our  aifairs  that  what  we  sjjend  is  weU  within  what  we  earn. 
To  do  this  we  must  all,  from  the  highest  to  the  lowest,  make  up  our 
minds  to  work  harder  and  spend  less.  We  must  develop  our  natural 
resources  in  the  most  efficient  manner ;  we  must  produce  goods 
for  exjxn-t,  because,  remember,  the  welfare  of  a  country  is  neces- 
sarily bound  up  primarily  with  the  extent  to  which  the  value  of  its 
exports  exceeds  the  value  of  its  imports,  and  at  present  we  are  con- 
tinuously increasing  the  amount  we  owe  to  people  outside  our 
country-  If  the  United  States  were  in  a  position  to  say  to  us  "  Pay 
that  thou  owest "  our  bank  notes  would  not  be  worth  even  the 
paper  upon  which  they  are  printed.  We  are  living  entirely  upon 
credit,  that  means,  we  continue  our  national  existence  merely 
because  of  the  goodwill  of  our  creditors.  The  fact  is — and  there 
IS  never  any  useful  purpose  to  be  sei-ved  by  shutting  our  eyes  to 
facts — that,  so  far  as  cash  resources  are  concerned  this  war  has 
bled  us  white.  We  must  set  to  with  a  wiU  to  develop  the  natural 
■resources  of  the  Empire  in  the  greatest  measure  possible,  and  imder 
conditions  of  the  greatest  efficiency.  The  so-called  "war-profits'' 
made  by  contractors  and  others  who  have  supplied  the  Government 
simply  do  not  count  as  a  factor  in  relieving  the  really  serious  position 
of  our  external  indebtedness.  It  merely  means  that  these  indi- 
viduals have  accumulated  "  promises  to  pay  "  from  the  Government 
which  enable  them    to  exchange  the  bits  of  paper  for  motor  cars, 
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or  fur  coats,  or  diamonds,  or  other  of  the  wholly  senseless  fonns  of 
extravagance  in  which  so  many  of  us  are  indulging  at  the  moment 
in  the  foolish  belief  that  we  have  "  made  money  "  and  that  a  "  man 
can  do  what  he  likes  with  his  own."  The  jiower  to  purchase  docs 
not  necessarily  confer  the  unlimited  right  to  purchase,  and  similarly, 
the  jwwer  to  extort  from  others  does  not  confer  the  right -to  do  so. 
At  this  juncture  in  the  affairs  of  the  nation,  we  must  be  prepared 
cheerfully  to  sacrifice  our  individual  power  of  gain  to  the  require- 
ments of  national  necessities. 

It  is  therefore  clear  that  we  must  keep  our  eyes  fixed  upon  th(- 
value  of  commodities  in  the  international  market  and  order  our 
doings  in  such  wise  that  we  are  able  to  hold  our  own  in  these  markets. 
For  a  few  years  we  may  toss  about  our  printed  pieces  of  paper, 
which  only  have  an  exchange  value  because  we  believe  that  one  daij 
our  Government  may  be  able  to  give  cash  for  them.  Turn  over  in 
your  minds,  however,  what  chances  there  are  of  this  day  ever 
coming  as  long  as  we  continue  piling  up  the  number  of  these  bits 
of  paper,  which  are  nothing  more  than  "  promises  to  pay " — 
some  time. 

The  Position  of  the  Engineer  Depends  on  Himself. 

Let  me  now  revert  to  the  first  words  of  the  title  of  this  Paper. 
"  The  Proper  Position  of  the  Engineer  in  Industry."  Do  you  not 
agree  with  me  that  the  pro]>er  position  of  the  engineer  will  dejjend 
entirely  upon  the  jwsition  the  engineer  is  qualifiecl  to  occupy?  And 
will  this  not  depend  upon  the  engineer  himself  '!  I  am  one  of  those 
whose  exjjerience  has  taught  him  that  the  strongest  position  a  man 
can  obtain  is  the  position  he  makes  for  himself.  A  position  which 
is  obtained  by  influence,  or  favour,  or  which  is  not  filled  by  a  man 
whose  capacities  and  abilities  are  at  least  equal  to  the  duties  and 
responsibilities  of  that  position,  cannot  fail  to  work  hann  to  the 
community  in  the  long  run.  It  is  on  a  par  with  a  position  gained 
and  sustained  by  violence.  It  is  necessarily  short-Uved,  because 
no  one  can  claim  a  monopoly  of  violence,  and  as  long  as  human 
nature  is  what  it  is,  what  is  gained  by  violence  will  be  invariably 
lost  by  the  same  means.  Take  the  example  of  Germany — which 
should'  be  fresh  in  all  our  minds.  The  attempts  to  impose  her  will 
upon  the  world  at  large  by  force  did  not  succeed  although,  according 
to  all  human  probabilities,  the  odds  were  vastly  in  her  favour. 
But  the  injustice  of  her  aims  and  the  monstrous  character  of  the 
means  she  adopted  aroused  a  stronger  Avill  than  here  and,  although 
we  do  not  set  up  for  being  saints  ourselves,  the  right  will  won  out 
as  it  always  does  in  the  long  run  because  spiritual  forces  are  far  more 
potent  than  material  forces  in  the  ultimate  issue. 

Now,  what  is  the  proper  position  of  the  engineer — assuming  that 
he  is  of  the  type  I  described  in  the  oj>ening  jwrtion  of  my  remarks, 
and  is  able  and  willing  efficiently  to  discharge  the  duties  and 
responsibilities  he  assumes  ?  Why,  not  only  at  the  centre  of  the 
industrial  circle,  but  along  even,'  radius.  The  engineer,  taking 
the  word  in  its  broad  sense,  is  the  man  who  leads  the  waj'  in  civilisa- 
tion and  progress,  who  not  only  carves  out  new  directions  for  industr^• 
but  provides  the  brains,  the  will  and  the  means  of  turning  them 
to  account.  What  more  magnificent  field  can  the  engineer  wish 
for  than  that  which  opens  out  before  him  to-day  ?  In  his  hands 
lie  the  rehabilitation  of  the  world  and  of  its  commerce  and  industrj', 
and  speaking  of  engineers  as  a  body,  and  as  1  have  found  them,  I 
feel  sure  that  they  will  do  the  job  and  do  it  well,  because  to  engineers 
Huxley's  words  apply  as  forcefully  as  to  any  other  class  of  Britisher : 
"  Depend  upon  it,  when  a  Briton  sets  his  mind  to  do  a  thing,  he 
will  do  it  better  than  anvone  else." 
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Power  Station  Topics. 


Principles  and  functions  of  Condensinj^. 

By  V.  K.   PAKSONS. 


Text-books  and  works  on  steam  enjiiue  practice  invariably 
treat  the  subject  of  condensers  and  condensing  apparatus 
as  an  abstract  proposition,  presupposing  the  power  house 
student  to  possess  a  theoretical  knowledge  of  the  various 
elementary  problems  involved,  or  by  taking  u])  the  subject  at  a 
point  that  makes  subsequent  reasoning  difficult,  if  not  impos- 
sible. To  power  station  pupils  in  particular  does  this  apply, 
and  seeing  that  all  modern  power  generation  schemes,  be  it  the 
older  type  of  reciprocating  engine,  or  the  more  modern  steam 
turbine,  enlist  the  co-operation  of  condensing  plants  in  order  to 
secure  the  last  possible  degree  of  efficiency,  the  principles  and 
functions  of  condensing  represent  something  very  much  more 
than  an  abstract  item  in  a  pupil's  education. 

This  short  article  is  intended  to  supplement  the  scant  infor- 
mation existing  on  the  theoretical  aspects  of  condenser  prac- 
tice, and  to  prepare  the  inquiring  mind  for  a  more  complete 
acceptance  of  the  higher  technicalities  involved. 

The  Use  of  a  C'oxdexser. 

The  purpose  of  a  condenser  is  to  bring  down  the  pressure  at 
which  an  engine  exhausts  to  the  atmosphere  ;  in  other  words, 
to  abstract  the  vast  amount  of  heat  remaining  in  the  steam  as 
it  leaves  the  cylinder,  which  heat  represents  potential  power. 
Thus  can  be  obtained  an  increase  of  power  for  the  same  quan- 
tity of  steam  generated,  or,  alternatively,  a  lower  expenditure 
of  steam,  and  consequently  of  fuel,  for  the  same  power  output. 

From  this  one  will  readily  see  that  the  lower  the  temperature 
at  which  heat  is  rejected  the  greater  becomes  the  efficiency 
of  any  heat  engine.  Or,  to  express  this  in  a  more  technical 
form,  the  greater  the  difference  between  initial  absolute  tem- 
perature of  the  steam,  and  its  final  absolute  temperature, 
whether  this  is  in  the  form  of  steam  as  it  leaves  the  exhaust  of 
an  engine  direct,  or  after  passing  through  a  condenser,  a 
greater  proportion  of  the  total  heat  units  generated  become 
usefully  convertible  into  j'ower. 

At  atmospheric  pressure,  or  an  absolute  pressure  of  29-92  in. 
of  mercury  (barometric),  equivalent  to  14-7  lb.  per  square  inch, 
the  temperature  of  steam  is  212°F.  ;  hence  a  non-condensing 
engine  would  have  to  exhaust  against  this  pressure.  If, 
however,  we  reduce  this  pressure  it  is  equivalent  to  lowering 
the  exhaust  line  of  a  diagram  taken  of  the  functions  of  steam 
within  the  cylinder  of  an  engine.  And  as  every  young  engi- 
neer knows,  such  lowering  of  an  exhaust  line  increases  the  area 
of  a  diagram,  thus  denoting  a  proportional  gain  in  power 
without  in  any  way  altering  the  cut-ofi,  or  increasing  the 
volume  of  steam  entering  the  cylinder.  The  result  is  a  net 
gain  in  efficiency  jToportional  to  the  amount  of  pressure 
reduction  effected. 

The  function  of  a  condenser  is,  therefore,  to  reduce,  as  far  as 
practicable,  to  zero  this  atmospheric  pressure,  namely,  14-7  lb. 
per  square  inch,  which  is  operating  again.st  the  exhaust  steam 
as  it  leaves  the  engine.  In  a  general  way  this  operation  is  per- 
formed by  carrying  the  steam,  as  it  leaves  the  exhaust,  to  a 
chamber,  wherein  it  is  brought  in  contact  with  a  jet  or  a  spray 
of  cold  water,  which  at  once  condenses  it,  and  creates  a  vacuum 
— in  other  words,  reduces  its  jjressure  below  that  of  the  atmo- 
sphere, thus  removing  the  retarding  effect  upon  the  piston's 
action. 

Degrees  of  Vacuum. 

The  degree  of  vacuum,  or  that  state  obtainable  towards  a 
theoretically  perfect  vacuum,  depends  upon  (a)  the  tempera- 
ture of  the  water  which  is  used  to  condense  the  exhaust  steam  ; 
(b)  the  quantity  of  water  used  ;  (c)  the  absence  of  air  within 
the  condensing  apparatus  ;  and  (d)  the  mechanical  perfection 
of  the  air  pump  bucket,  valves,  &c. 

Now  let  us  look  into  the  functions  of  a  condenser,  and  learn 
how  and  why  a  vacuum  can  be  created  as  a  result  of  such  con- 
densation.    By  referring  to  the  tables  in  text  books,  on  the 


values  and  proi)erties  of  steam,  we  find  that  1  Ih.  of  steam  at 
atmospheric  pressure,  and  with  a  temperature  of  212°F., 
occupies  a  volume  of  26-79  cubic  ft.  Now,  if  we  were  to  con- 
dense this  to  such  a  point  that  its  temperature  falls  to  100°F., 
it  would  have  a  negative  pressure  of  1-93  in.  of  mercury — that 
is  to  say,  a  vacuum  which  may  be  expressed  as 
29-92- 1-93=27-99; 

because,  as  we  have  seen,  29-92  in.  of  mercury  represents 
absolute  pressure  when  the  temperature  of  steam  is  212  F. 
Consequently  the  vacuum  created  by  the  fall  in  temperature — 
namely,  from  212°F.  to  100°F. — would,  if  the  reduction  had 
been  brought  about  within  a  closed  vessel  having  a  capacity 
of  exactly  26-79  cubic  ft.,  be  recorded  on  the  gauge  as  27-99  in. 
of  mercury.  This,  of  course,  assumes  fln  absolutely  perfect 
reduction,  and  ignores  altogether  the  fact  that  the  presence  of 
air  with  the  steam  will  tend  to  make  such  reduction  less  effec- 
tive. For  it  is  a  well-known  fact  that  air  will  inevitably  be 
found  with  the  steam  in  any  form  of  condenser,  having  gained 
admittance  to  the  boiler  either  by  way  of  the  feed  water,  or 
through  an  injector,  or  by  reason  of  its  admission  through 
other  e.xtraneous  causes,  such  as  leaky  piston  and  valve  rods, 
or  anywhere  in  the  pipe  line  between  the  exhaust  valve  and  the 
condenser.  Hence,  it  will  follow  that  the  less  perfect  the 
reduction — that  is  to  say,  the  greater  the  quantity  of  air 
remaining  in  the  steam  when  it  reaches  the  condenser — the  less 
perfect  will  be  the  vacuum  created,  and  the  smaller  the  amount 
of  economy  effected. 

Advantages  of  Coxdexsi.vg. 

It  is  well  known  that  by  the  addition  of  a  suitable  form  of 
condenser  to  an  engine  a  net  gain  in  efficiency  of  at  least  25 
per  cent,  may  reasonably  be  expected  ;  or,  alternatively,  such 
addition  would  permit  a  saving  of  one-quarter  of  the  total 
quantity  of  coal  consumed  per  year.  It  will  be  interesting  to 
illustrate  this  j)oint  by  means  of  an  example,  and  the  present 
writer  can  offer  no  better  way  of  doing  this  than  by  quoting 
from  an  article  which  appeared  in  the"  Power  User,"  to  which 
journal  he  is  indebted  for  the  use  of  this  abstract. 

We  will  suppose  a  single  cylinder  engine  is  working  with 
60  lb.  steam  pressure  per  square  inch  by  gauge,  the  cut-off 
being  arranged  to  take  place  at  0-5  of  the  stroke,  the  engine 
exhausting  again.st  the  atmosphere,  or  14-7  lb.  pressure  per 
square  inch  absolute.  The  diagram  factor  for  this  cylimler 
may  be  taken  at  0-87,  the  clearance  volume  being  neglected. 
As  the  cut-off  takes  place  at  half-stroke  the  ratio  of  expansion 
is  2,  and  the  steam  pressure  by  gauge  60  lb.  per  square  inch, 
obviously  the  absolute  initial  pressure  of  steam  is  60—14-7, 
that  is  to  say,  74-7  lb.  per  square  inch. 

Let  M.E.P.  =  the  mean  effective  pressure  in  the  cylinder, 
then 


M.E.P.=0-S7 


=0-87 


(74.' 


l-fjO] 
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-14-7 


'74-7^+^^-14-7^ 


=  42-1. 


If,  now,  a  condenser  were  fitted  to  this  engine  so  that  the- 
pressure  against  which  it  exhausts  is  2  lb.  absolute — that  is,  it 
exhausts  into  a  vacuum  of  25-8  in.^ — then  the  new  mean, 
effective  ])ressure  would  be 

l-_log^_.^\ 
2  "/' 
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The  difference  between  these  two  figures  is 
53-2-421=lll, 
and  the  percentage  increase  in  power  over  the  non-condensing 
engine  would  be 

,--    X  100=26-4  per  cent. 
42-1 

Therefore,  if  this  engine  were  of  such  dimensions  that  the 

power  when  working  non-condensing  was  IOOi.h.p.,  after  the 

condenser  was  fitted  it  would  develop  1264  i.h.p.     Moreover, 

if  in  the  first  instance  it  required  3-5  lb.  of  coal  per  indicated 


horse-power,  in  the  second  case  a 

veloped  for 

3-5100     ,  .„  ,, 
-— — -  =  2-(  (  lb. 
126-4 


horse-power  woulil  ln'  de- 


)f  coal. 


From  this  we  see  that  the  advantages  of  a  condenser  are 
beyond  dispute.  But  against  any  increment  thus  accrued  in 
the  way  of  power,  must,  of  course,  be  debited  the  power 
necessary  to  operate  the  condensing  plant ;  but  generally  from^ 
3  to  5  per  cent,  represents  an  ample  margin  for  this  contin- 


Failures  of  TiirboGenerators  and  Suggestions 
for  Improvements.* 


By   .1.    SHEPHKRl). 


Until  about  19()3  practically  all  large  generating  units  were  of  the 
low-speed  marine  type  engine,  -n-ith  low-sjieed  generators  directly 
moimted  ujxjn  the  shafts.  These  engines  were  of  sound  workmanship 
and  design.  The  economic  life  of  such  plant,  however,  was  short- 
ened by  tlie  rapid  progress  of  steam  turbo-generators,  and  nearly  all 
such  engine  generators  have  now  been  discarded  and  scrapped. 

The  relative  steam  consumptions  averaged  181b.  of  steam  pev 
kilowatt-hour  for  com poiind  engines  ;  about  4,000  kw.  (190-1).  In 
1909,  1912  and  1918  (when  20,000  kw.  was  attained)  the  respective 
values  for  impulse  turbines  were  1.5,  13  and  11  lb.  per  kilowatt-hour. 
Whilst  the  steam  economy  of  turbo-generators  compared  with  engine 
generators  is  most  marked,  the  same  favourable  comparison  does 
not  hold  for  reUability  and  physical  life.  The  necessary  time  has 
not  been  available  in  which  to  gain  experience  and  evolve  estab- 
lished designs  ;  each  development  opens  up  new  difficulties  for 
solution,  of  which  the  operating  engineer  has  experience. 

As  a  rule,  serious  failures  with  turbo-generators  only  develop 
when  machines  are  of  large  size  and  fonn  units  in  a  system  of  some 
magnitude.  If,  as  generally  happens,  the  machine  is  set  on  tire,  it 
may  be  hours  before  it  is  cool  enough  for  examination.  By  that 
time  the  charred  remains  are  in  such  a  condition  that  evidence  of 
the  cause  of  breakdown  usually  has  been  entirely  destroyed. 

After  several  years  of  exijerience  the  more  usual  types  of  failures 
may  be  roughly  classified  luider  (1)  mechanical  weakness,  (2)  elec- 
trical weakness,  (3)  heatuig  and  fire  risk,  (4)  ventilation  difficulties 

Mechanical  We.aknesses. 
The  efficiency  of  the  steam  turbine  increases  materially  with  its 
speed.     The  centrifugal  stresses  in  the  rotor  teeth,  upon  the  rotor 
coils  and  their  insulation  are  serious,  particularly  so  with  sjjeeds  of 
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3,000  revs,  per  mm.,  increasing  with  the  square  of  the  speed.  To 
limit  these  stresses  and  retain  the  ma.ximum  speed  of  rotation,  the 
diameter  of  the  rotor  is  reduced  to  the  smallest  practical  dimension, 
the  length  being  increased.  The  rmming  speed  of  the  generator  is 
generally  above  its  first  "  critical  "  speed,  and  when  the  plant  is 
started  and  stopped,  the  rotor  must  pass  through  this  speed  w  ith  its 
attendant  risks. 

The  portion  of  the  coils  within  the  winding  slots  is  retained  in 
place  by  metal  wedges  driven  into  dove-taded  recesses,  machined 
out  of  the  top  of  the  rotor  teeth.  The  portion  of  the  windings 
forming  at  loops  at  each  end  of  the  rotor  camiot  be  so  held.     Origin- 

*  Abstract  of  a  Paper  presentefl  before  the  Institution  of  Electrical 
Enffineers. 


ally  they  were  secured  in  place  bj'  steel  wire  bands  wound  tightly 
upon  the  completed  coils,  but  there  is  then  a  tendency  for  the  coils 
to  set  in  radially,  slackening  the  steel  bands  and  throwing  tho  rotor 
out  of  mechanical  balance.  Hence  solid  rings  of  high  tensile  steel 
are  now  used  instead,  although  hidden  flaws  may  exist.  Jloreover, 
alloys  like  nickel  and  chrome  steel  are  comparatively  new,  and  the 
effect  on  them  of  prolonged  heat  and  continued  stress  has  yet  to  be 
determined. 

As  an  extreme  example.  Fig.  1  illustrates  the  radial  stresses  in 
pounds  per  inch  of  coil  length  from  timi  to  turn  of  such  a  rotor  coU, 
the  rotor  being  36  in.  in  diameter  and  3,000  revs,  per  min.  The 
stress  increases  in  a  jjarabolic  curve  from  the  bottom  of  the  slot. 
The  same  cui-ve  to  a  dift'erent  scale  represents  the  crushing  force  per 
square  inch  on  the  insulation  between  the  turns.  Assuming  that 
the  turns  are  absolutely  flat  \\\m\  each  other,  gi\ing  uniform  pressure 
throughout  their  area,  the  pressures  jier  square  inch  on  the  example 
taken  are  : — 

Between  the  complete  coil  and  wedge    4,600  lb.  per  square  inch. 

Between  the  last  two  turns 4,3401b. 

Between  the  first  two  turns    2001b.         „         „ 

The  choice  of  insulation  capable  of  withstanding  such  jiressures 
is  verj-  limited.  For  many  years  a  flexible  iyytf:  of  coupling  between 
the  rotors  of  the  alternators  and  turbine  was  generally  used,  but 
some  12  years  ago  Continental  makers  began  to  discard  such  coup- 
lings, and  that  practice  has  now  been  followed  here. 

The  internal  losses  of  a  modern  generator  are  about  4  to  o  j^er  cent, 
of  the  rated' output.  The  heat  resulting  from  these  losses  is  dissi- 
pated by  forced  air  ventilation  through  sijecially  constructed  air 
vents  in  the  rotor  and  stator.  With  high  speeds,  smaller  diameters, 
and  increased  length  of  rotors,  it  becomes  difficult  to  pass  the  re- 
quired amount  of  cooling  air  through  the  rotors.  On  modern 
machines  the  volume  of  the  stator  taken  up  by  ventilating  spaces 
is  from  15  to  25  per  cent,  of  the  total  volume. 

The  method  of  open  construction  gives  a  mechanically  weak  form 
of  stator  core  and,  under  the  alternating  stress,  chattering  of  the 
teeth  mav  occur.  The  result  of  the  vibration  on  the  insulation  of 
the  stator  bars  is  obviously  luidesirable.  Another  mechanical  defect 
in  the  stator  is  the  method  of  attachmg  the  stampings  to  the  frame. 
With  faulty  workmanship  and  inadequate  proportion  of  the  keys, 
the  core  works  slack  at  the  keyways.  If  the  volume  of  iron  is  in- 
sufficient, induction  in  the  iron  near  the  keys  may  cause  serious 
overheating.  Inaccurate  pmiching  of  the  plates  is  another  source 
of  trouble.  The  construction  having  dove-tailed  kep\ays  punched 
out  of  the  stampuigs  gives  a  sounder  machine. 

Owing  to  the  limitation  of  railway  facilities  the  stators  of  large 
generators  must  be  built  on  site  under  usually  somewhat  primitive 
conditions.  Consequently,  the  preparation  of  the  stampings  and 
their  building  may  not  be  so  carefully  carried  out  as  when  erection 
takes  place  in  the  shops. 

Electrical  Weaknesses. 
Electrical  weaknesses  in  turbo-alternators  have  mainly  developed 
since  the  size  of  the  machines  and  the  systems  to  which  they  were 
connected  increased  to  over  30,000  kw-.  on  a  single  set  of  bus-ljars. 
A  thickness  of  0-15  in.  of  insulation  is  usually  sufficient  for  ordinary 
working  pressures,  ilicanite  insulation  is  admirable  so  long  as  it 
is  not  over-stressed  during  short  circuits.  If,  how-ever,  the  stator 
bare  are  not  adequately  supported,  bending  and  cracking  will  occur. 
,\s  a  rule,  such  a  crack  cannot  be  detected,  and  its  existence  is  un- 
known until  a  breakdown  occurs.     To  overcome  this  defect  ditierent 
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types  of  insulatiun  Imvc  Ik'Ou  iiitrodiioe  1  ii-ing  Empirt-  U\\k'  and 
.similar  fabrie.  iiitfrli-avod  witli  miia.  Tliis,  wlioii  new.  is  fairly 
He.xible  and  will  yield  a  limited  extent  without  eraoking.  but  after 
use  at  the  onlinarj-  working  temperature  of  turbo-alternators  it 
becomes  as  brittle  as  mica. 

From  the  constructional  point  of  view  tlic  oi\e  bar  jx-r  slot  of  stator 
winding  has  ailvantagcs.  Continental  makers  construct  the  bar  of 
various  lamina^,  twistetl  within  the  slot.  The  joint  between  the 
bars  and  the  end  connectors  is  difticult  to  make  ;  generally  it  is 
soldered.  During  construction  a  defective  joint  may  be  detected 
by  a  fall  of  P.D.,  or  by  circulating  a  current  much  in  excess  of  the 
niaxiniimi  full-load  current  through  tl\p  windings  and  feeling  for 
hot  joints.  One  undetected  joint  on  a  working  machine  is  a  matter 
that  may  linve  .serious  consequences.  As  its  jwsition  is  not  known, 
it  canniit  be  kept  under  observation.  A  faulty  joint  is  only  de- 
tected through  the  machine  giving  way  and  the  solder  melting,  with 
ever)-  risk  of  a  lire. 

The  greatest  electrical  weakness  in  turbo-generators  constructed 
a  few  years  ago  was  their  inability  to  withstand  the  stresses  set  up 
on  short-circuit.  If  even  moderate  movement  of  the  stator  bars 
occurs,  cracking  of  the  insulation  is  probable.  If  a  solid  conductor 
could  be  used,  a  very  rigid  bar  construction  is  possible,  and  the  risk 
of  the  conductor  beivUng  under  short-circuit  would  be  small. 

On  the  multiple  bar  and  crushed  strand  construction,  difficulties 
occur  with  stator  bars  of  considerable  section.  The  conductors  do 
not  nest  tinnly  together,  and  a  tight  mica  wrap  around  them  cannot 
be  made.  The  latest  method  of  constructing  stator  bars  is  a  more 
complete  development  of  lamination.  This  construction  eliminates 
eddy  currents,  gives  uniform  distribution  of  current  in  the  stator 
bar  and  facilitates  small  joints,  which  enable  the  tapes  to  be  fusion 
welded  together. 

The  popular  remedy  against  short-circuit  stresses  is  the  provision 
of  high  reactance  within  or  without  the  machines,  reducing  the 
current  on  short-circuit  to  from  8  to  10  times  full-load  current.  This 
reactance,  however,  results  in  ]X)or  regulation.  Each  generator 
must  be  controlled  by  an  automatic  regulator  giving  satisfactory 
pressure  on  ordinary  loads. 

In  large  generators  the  ordinary  method  of  leading  away  the 
current  of  the  stator  is  0|)en  to  improvement.  In  all  large  systems 
it  is  best  to  lead  away  each  phase  by  a  seijarate  lead-covered  cable. 

Heatino  and  Fire  Rlsk. 
With  the  old  tj-pe  of  low-speed  generator  the  fire  risk  was  not 
great,  as  the  proportion  of  inflammable  material  was  small.  With  a 
modern  turbo-altemator  the  conditions  are  different.  Owing  to  the 
high  speed  and  compact  design  with  small  volume  of  active  material, 
much  inflammable  insulation  is  built  into  the  machine.  With  forced 
air  ventilation  the  generator  is  totally  enclosed.  When  working,  no 
part  of  the  winding  is  open  to  inspection.  Fires  may  originate 
through  defective  joints,  short-circuits,  failure  of  insulation,  &c. 
An  arc,  however  started,  has  immediately  a  considerable  amount  of 
■energy  fed  into  it.  Parts  are  so  designed  as  to  allow  the  cooling  air 
to  circulate  rapidly,  and  it  is  constantly  renewed  by  the  fans.  The 
inflammable  character  of  the  winding  may  be  augmented  by  oily 
vapour  and  dirt  carried  into  the  machine  by  the  ventilating  air  and 
deposited  as  sticky  material  on  the  conductors. 

A  fire  once  started  at  or  near  the  end  connectors  is  imnwdiatcly 
swept  round  the  op»nly  spaced  windings,  and  their  destruction  is  "a 
t  matter  of  only  a  few  seconds.  The  momentum  of  the  rotors  causes 
continual  rotation  for  30  minutes  or  more  after  the  steam  has  been 
shut  off.  Air  dampers  provided  in  the  external  ventilating  air  ducts 
and  other  devices  involving  the  use  of  nitrogen,  COj,  &c.,  within  the 
machine,  are  of  doubtful  utility. 

Vestilatios  Troubles. 
The  amount  of  air  required  to  carrj-  away  the  internal  heat  is 
dependent  upon  the  internal  losses  and  upon  the  permissible  tem- 
perature rise.  Allowing  a  ri.se  of  50T.  in  the  cooling  air,  and  a  loss 
of  i  per  cent,  in  the  generator,  about  i  cubic  ft.  of  air  per  minute  jier 
kilowatt  of  output  is  sufficient.  Moreover,  duat  suspended  in  the 
air  will  choke  up  the  internal  ventilating  sjiaces  in  time,  and  filtra- 
tion of  the  air  tecomes  necessarj-.  It  is  desirable  on  the  hottest 
days  of  summer  to  cool  the  incoming  air.  In  drj-  filters  the  fiJterinc 
cloth  is  of  considerable  area,  its  renewal  is  troublesome. 

Air  washers  of  the  spray  type  have  been  much  used,  but  have  not 
justified  the  high  opinion  in  which  they  were  formerly  held.  More 
•or  less  free  moisture  has  been  introduced  into  the  machines  by  their 
use. 

The  air  is  generally  drawn  into  the  bottom  of  the  machine  by  fans 
attached  to  the  ends  of  the  rotor.  In  large  high-speed  machines  the 
fans  may  be  external  to  the  machine  and  separately  motor  driven. 
The  correct  distribution  of  the  air  after  entering  the  machine  is  a 
matter  of  difficulty. 


Practically  all  machines  are  rated  on  ultimate  temi)eratutt.'S,  i.e., 
the  temix-niture  of  the  hottest  jKirt  of  the  machine  on  the  outside 
of  the  insulation  ;  but  the  position  of  this  hot  ]>art  is  inn "cessible 
when  working,  and  the  tcmi>erature  may  Or  may  not  be  ix'vealed  by 
thermo-couples  or  rt>sistance  thcnnometei-s.  The  temix'r.iture  of 
the  ventilation  air  leaving  the  machine  indicates  roughly  the  amount 
of  heating  of  the  machine,  but  gives  neither  the  mnxiinuni  nor  the 
average  temix>rature.  as  the  temix^raturc-  gradient  is  unknown. 
Si'(;(;r,sTED  LisES  OF  Improvement. 

So  far.  the  Pajx-r  has  given  a  statement  of  the  ordinary  difliculties 
experiencwl  with  turbo  generators.  The  engineer  is  at  a  serious 
disadvantage  when  using  such  machines,  which  must  often  be  worked 
at  maximum  caj«icity. 

Such  generating  plant  is  entirely  enclosed,  and  can  neither  be 
inspected  nor  its  temperature  easily  determined  under  working 
conditions.     Faidts  which  are  suspected  are  difficult  to  locate. 

From  the  oix-rating  point  of  view,  the  requirements  of  modern 
turbo-generators  arc  (J)  reliability,  (2)  etliciency,  (3)  ease  of  ojiera- 
tion.  (1)  Requires  better  means  of  knowing  what  is  ha])|icning 
inside  the  enclosed  frame  of  the  machine.  It  ought  to  be  possible 
to  determine  continuously,  with  some  accuracy  and  by  simiile  means. 
the  temperature  of  any  jiart  of  the  machine,  and  to  anticiijate  break- 
downs by  the  indication  of  rising  temperatuie  of  the  faulty  part 
before  the  fault  develops.  The  output  of  the  machine  should  be 
independent  of  air  tcmix-ratures.  There  should  be  some  reserve  of 
capacity  to  meet  sudden  overloads. 

The  first  requisite  is  to  manufacture  a  suitable  insulation.  A 
pressure  of  over  2  tons  jx^r  square  inch  may  occur  with  the  insulation 
between  and  around  the  outer  turns,  and  the  insulation  must  stand 
continuously  a  temijerature  of  2(X(°F.  The  choice  of  suitable  insu- 
lation at  present  is  restricted  tp  mica  and  hard  paper.  The  coil 
should  be  made  of  as  great  a  width  as  possible,  and  the  sejiarate 
turns  laid  flat  upon  each  other.  Distortion  at  the  end  of  the  loops 
can  be  prevented  by  substantial  metal  packing  between  them.  The 
safest  band  over  the  coils  would  be  one  of  drawn  steel  tajje,  which 
can  adjust  itself  to  the  strains  u{X)n  it.  Reduction  in  rotor  diameter 
is  a  method  of  reducing  the  centrifugal  stresses. 
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The  problem  of  inadequate  size  of  keys  is  a  matter  of  more  ample 
proportions,  or  of  reversion  to  the  original  design  of  keys  stamped 
out  of  the  discs.  Xo  troiihle  usually  occurs  through  lack  of  stifiness 
in  the  portion  of  coils  within  the  winding  slot,  except  at  the  veiy 
extremities  of  the  slot  where  displacement  of  the  end  connections 
may  occur.  The  remedy  would  apjiear  to  be  less  drastic  division 
of  conductors,  or  a  better  nesting  together  and  impregnation  before 
wrapping. 

The  end  connections,  if  attached  to  weak  laminated  stator  bars, 
are  difficult  to  stay  adequately.  Continuous  coil  supports  ha^-ing 
winding  slots  should  be  provided  for  the  entire  length  of  the  end 
connectors. 

So  far  as  is  known,  the  only  two  insulating  materials  which  can 
withstand  temperatures  of  25f)°  to  300°F.  for  any  prolonged  period 
without  charring  are  mica  and  asbestos.  As  a  rule,  mica  cannot  be 
employed  without  a  fibrous  or  paper  backing  on  to  which  it  is  built 
by  varnish  or  gums,  whilst  asbestos  requires  similar  material  to  fill 
up  the  pores  and  render  it  suitable  for  insulation  use.  Such  varnish 
or  gums  soften  at  tem[XTatures  approaching  300°F.  The  melting 
point  of  solder,  for  ordinary  mixtures,  is  about  370°F.  to  390'F. 
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There  remains  the  question  of  thermal  expansion  at  these  high 
temperatures.  A  steel  rotor  80  in.  long  on  the  polar  face,  with  a 
temperature  rise  from  60°F.  to  250°F,  will  receive  an  increment  of 
((■(1912  in.,  whilst  the  copper  coil  within  the  rotor  slot  will  have  an 
increment  of  0-1452  in.  ;  that  is,  the  copper  increases  beyond  the 
steel  by  0-0540  in.  in  the  rotor  length  of  80  in.  This  increase,  though 
very  small,  takes  place  whilst  the  coils  are  subjected  to  severe  lateral 
pressure,  and  the  effect  of  movement  under  such  conditions  will 
certainly  shorten  the  life  of  the  insulation. 

The  relation  of  the  temi^erature  to  the  useful  life  of  the  insulation 
is  of  great  importance.  Two  cuives  are  given,  showing  the  relation 
of  the  useful  life  of  insulation  to  the  temperature,  for : — 

(A)  Fibrous  insulation,  including  fabric  and  paper ;   (B)  mica  and 


micanite  insulation.  The  results  have  been  reduced  to  Fahrenheit 
scale,  and  each  curve  has  been  continued  to  a  hypothetical  life  of 
20  years  {see  Fig.  2).  A  reduced  temperature  gives  a  greatly  in- 
creased life.  For  large  machines  working  continuously  night  and 
day  for  months  together,  a  temperature  of  1.50°F.  has  much  to 
re<'Ommend  it  from  the  point  of  view  of  capacity  to  meet  sudden 
overloads  and  long  life  of  insulation.  Inflammable  packing  inser- 
tion and  all  fibrous  insulation  should  be  avoided  in  both  stator  and 
rotor.  The  ideal  insulation  would  have  a  substantial  body  of  mica 
built  up  without  inflammable  gum  or  varnish  and  with  some  degree 
of  flexibility.  The  binding  material  of  the  mica  and  packing  must 
have  a  high  thennal  conductivity  and  suitable  specific  inductive 
capacity.  ( j„  i,g  conducted. ) 


The   Annual    Physical    Society    and    Optical 
Society    Exhibition. 


The  holding  of  the  Physical  Society's  Exhibition  last  week  after 
an  interval  of  six  years  was  a  welcome  event.  For  it  was  in  1913 
that  the  last  was  held,  and  during  this  period  our  manufacturers 
have  been  far  too  busy  to  think  of  such  peaceful  displays. 

The  occasion  was  marked  by  some  modifications.  December, 
this  session,  had  proved  to  be  inconvenient  and  so  a  later  date  than 
usual  was  chosen,  the  time  when  the  Imperial  College  is  available 
for  such  a  purpose  being,  of  course,  dependent  upon  the  vacation. 
Moreover,  jt  was  decided  this  yee-r  to  hold  the  Exhibition  for  two 
davs  instead  of  one ;  and  there  is  no  doubt  that  this  change  was 
popular.  Also,  on  the  present  occasion,  the  Optical  Society  cc- 
cperated  with  the  Physical  Society,  so  that  the  Optical  Exhibits 
were  more  numerous. 

We  think  it  wUI  be  agreed  that  the  Exhibition  w?s  eminently 
successful.  The  number  of  firms  exhibiting  Avas  larger  than  usual, 
and  although  the  advance  was  not  so  marked  as  might  have  been 
expected  after  six  years,  there  was  sufficient  of  interest  to  occupy 
many  a  physicist  or  engineer  for  the  whole  of  the  two  available  days. 

In  the  way  of  attractions  which  might  be  regarded  as  side-shows, 
two  short  lectures  were  provided.  One  of  these  was  by  Prof.  F.  J. 
('heshibe  on  "Polarisation  of  Light."  Experiments  were  shown, 
illustrating  the  well-known  properties  of  jwlarised  light,  which  lend 
themselves  exceedingly  well  to  demonstrations  of  this  kind.  The 
other  lecture  was  by  Prof.  A.  O.  Eankine  on  the  use  of  light  in 
the  transmission  and  reproduction  of  sound.  The  transmitting 
device,  which  was  developed  by  Prof.  Eankine  during  the  war, 
was  explained,  and  visitors  had  the  advantage  of  testing  the  trans- 
mission for  themselves.  The  lectures  were  given  on  both  d?,ys  in 
tie  a'temoon  and  evening,  alternately  for  each  lecture,  and  they 
were  very  w  ell  attended. 

Another  side-show  was  the  demonstration  of  the  "  Sheringham 
Dayhght "  by  Mr.  L.  C.  Maetin.  This  was  shown  recently  before 
the  Illuminating  Engineering  Society  *  and  attracted  a  good  deal  of 
attention.  On  the  piesent  occasion,  visitors  had  the  opportunity 
of  seeing,at  their  leisure,  the  great  difi'erences  in  the  ordinary  artificial 
light  and  in  that  pioduced  by  reflection  from  a  suitably  variegated 
screen.     The  difference  is  certainly  remarkable. 

Turning  to  the  exhibits,  it  may  be  mentioned  that  there  was  an 
interesting  display  of  captured  German  instruments,  shown  by  the 
Admiralty  and  Air  Ministrj-.  These  were  mainly  of  an  optical 
character  and  were  certainly  instructive.  In  the  main,  they  gave 
the  impression  of  rough  workmanship  compared  with  our  own 
instruments.  Possibly  this  was  due  to  some  extent  to  lack  of 
material,  but  even  so,  the  worlcmanship  did  not  seem  to  be  at  all 
of  a  high  class  in  many  cp.ses.  Undoubtedly  we  have  the  satis- 
faction of  knowing  that  although  we  started  verj'  handicapped  at 
the  outbreak  of  -nar,  we  succeeded  not  only  in  catching  up  the 
German  producticns  but  in  vei-y  distinctly  surpassing  them. 

H.  TrssLEY  c&  Company. 

A  number  of  interesting  exhibits  were  shown  by  Messrs.  Tinsley. 

Thermo-eleclric  Poleritioineler. — This  jx)tentiometer  (the  manufac- 
ture of  w-hich  was  xmdertaken  speciallj-  for  the  National  Phj-sical 
Laboratory)  is  based  upon  that  described  by  H.  Dieselhorst  in 
"  Zeitschrift  fiir  Tnstrumenten  Kunde,"  1908,  and,  we  understand, 
is  the  first  of  its  kind  made  in  England.  The  potentiometer  consists 
essentially  of  a  divided  circuit,  the  potential  bemg  obtained  from 
two  points  in  each  aim  of  the  circuit.  Fig.  1  shows  the  theoretical 
diagram. 
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The  potentiometer  current  is  kept  at  a  standard  value  in  the 
usual  manner  by  equating  the  drop  across  a  lesistance  to  a  standard 
cell.  The  current  entering  at  the  point  A  divides  the  resistance  of 
the  two  branches,  being  so  arranged  that  the  current  in  the  right-hand 
arm  is  one-tenth  that  iu  the  left.  This  proportion  is  always  main- 
tained for  any  position  of  the  switches  by  means  of  the  compensating 
coils  which  are  put  in  circuit  as  others  are  cut  out. 

The  top  and  bottom  sets  of  coils  are  interconnected  so  that  the 
top  contact  moves  to  the  right  while  the  bottom  moves  to  the  left. 
Similp.rly  the  same  total  resistance  is  maintained  when  either  the 
right  or  left  hand  decades  are  moved,  as  will  be  seen  from  Fig.  I. 
Any  thenno  E.M.F.  which  may  occur  due  to  the  motion  of  the 
switch  is  rendered  negligible  by  this  arrangement  of  diAaded  circuit. 
If  an  E.M.F.  occurs  upon  the  moving  of  the  switch  on  the  first  dial, 
the  thermo  E.M.F.  will  become  added  to  the  batterj'  E.M.F.  of 
about  2  volts,  and  is  therefore  negligible.  If  the  thenno  E.M.F. 
occurs  on  moving  the  switch  of  the  second  or  third  dial,  it  w-ill  act 


-^ 


Potential 


First  Dial  \,jL 


Current  -f/-^ 
Fig.  \. 


1  Current 


in  a  divided  circuit,  one  side  of  which  will  be  added  to,  while  the 
other  is  substracted  from,  the  main  E.M.F.,  the  resultant  alterati  u 
being  negligible  and  never  exceeding  1-3  per  cent,  of  the  value  of 
the  thernio  E.M.F..  which  would  not  itself  exceed  10"*  volts.  Moving 
the  sAvitches  when  the  instrument  is  set  up  causes  no  deflection  o/ 
the  galvanometer  as  usually  occurs. 

Double  Kelvin  Bridge  mth  Siaiid/ird. — This  bridge  has  been 
specially  constructed  to  provide  a  self-contaip.ed  instrument  for 
low  resistance  measurements.  Four  standard  resistances  are  con- 
tained in  the  instrument,  namely,  1  ohm,  0-1  ohm,  0-01  ohm  and 
0-001  ohm.  By  use  of  the  ratios  this  allows  measurements  to  be 
made  to  five  figures  of  all  values  of  resistance  from  1,000  ohms  to 
0-001  ohm.  Terminals  are  provided  for  measuring  against  inde- 
pendent standards  if  required. 

Shvnts. — The  standardisation  of  low-  resistance  shunts  has  been 
made  a  speciality  of  by  Messrs.  Tinsley.  Two  sizes  of  the  Drysdale- 
Tinsley  non-inductive  type  were  show-n,  together  with  their  tem- 
perature-resistance curves.  We  understand  that  great  difficulty 
has  been  experienced  by  Messrs.  Tinsley  in  getting  suitable  lesistance 
material  for  the  purpose  of  standard  resistance  work,  and  many  >  f 
the  manufacturers'  guarantees  in  this  respect  aie  hopelessly  wide  of 
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their  results.  Co-efficients  of  as  much  as  260  parts  in  a  miUion  per 
degree  centigrade  have  been  found  in  samples  guarnnteed  as  less 
than  30.  Fig.  2  sho«-s  some  tj-pical  samples  of  material  used  for 
the  construction  of  these  shunts.  The  poor  quahty  of  the  Knglish 
as  compared  with  the  foreign  material  will  be  notice<l,  and  therefore 
our  British  niiinufiuturers  of  wire  must  not  feel  surprised  if  their 
material  is  not  employed. 
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'"  Vemitr  Polentiomeler. — A  new  jjattem  potentiometer  has  been 
developed  to  give  the  same  range  as  this  firms  "  Univei-sal  Potentio- 
meter," but  without  using  a  slide  wire.  This  instrument  is  provided 
with  three  dials,  the  first  reading  (when  using  2-vclt  accumulators) 
0-1  volt  jjer  stud,  the  second  0-001  volt  jier  stud,  and  the  third 
0-00001  volt  per  stud.  The  second  dial  is  the  "vernier"  dial,  it 
being  shunted  across  any  two  studs  of  the  first  dial  according  to  the 


by  10,  thus  allowing  the  |>otentiometer  to  l.e  used  to  ix-ad  up  to 
18  volts  or  down  to  10"'  volts. 

]'ariable  Self  and  Mutual  hiduclor. — This  is  a  new  tyjx-  of  instru- 
ment, two  of  the  chief  features  lieing  the  convenience  with  which 
it  can  be  0]XTJVteil  and  the  scale  read.  The  scale  is  arranged  on  the 
top  face  of  the  jnstninient  in  clear  black  lines  on  wliite  background, 
and  the  handle  for  oj)eratiiig  is  at  the  right-hand  side  at  a  convenient 
height. 

Considerable  trouble  has  been  experienced  with  previous  designs, 
due  to  the  materials  used  in  their  construction  changing  dimensions 
and  causing  sticking.  This  new  tyjie  has  been  sjx."cially  constructed 
with  a  view  to  the  elimination  of  those  defects,  by  the  pix)vi.-ion  of  a 
verj-  robust  frame  and  liberal  clearance  between  moving  and  fixed 
coi].s.  The  scale  law  is  practically  uniform  thnmghout  its  entire 
length,  of  alwut  18 in.,  showing  a  barclj'  perceptible  opening  out 
in  the  centre. 

The  range  of  the  instriunent  shown  is  from  6  to  1.59  millihenries 
self  inductance  and  0  to  34  millihenry  mutual  inductance,  but  any 
desired  range  can  be  constructed. 

Gall  and  Tinfileifs  Artificial  Track  Circuit. — This  is  described  in 
another  column  (see  p.  54). 

Strohoscopic  Apparatus  for  Speed  Measiiremf.nl. — ^This  method  o^ 
speed  measurement  has  been  developed  (from  Dr.  C.  V.  Brj'.sdale"s 
scheme)  by  Dr.  Aston  and  others  at  the  Royal  Aircraft  Factory. 
The  card  is  now  used  as  shown  by  Fig.  3  in  conjunction  with  a 
neon  tube,  the  discharge  through  which  is  controlled  by  a  tuning 
fork.  A  canl  is  supplied  from  which  the  s|)eed  of  a  motor  on  whose 
shaft  the  cartl  is  attached  can  be  judged,  and  any  one  of  a  number 
of  speeds  can  be  maintained  if  the  observed  figure  on  the  card  is 
kept  from  changing.  The  number  of  speeds  available  varj'  from 
50  up  to  133.'5-3,  with  intervals  of  something  like  50,  with  the  card 
as  shown. 

The  Cambridge  &  P.wl  Isstrument  Comfaxv,  Ltd. 

The  amalgamation  of  the  Cambridge  Scientific  Instrument  Com- 
pany with  R.  \V.  Paul  naturaUj-  resulted  in  an  interesting  display 
which  repaid  careful  inspection. 

Electrical  COo  Recorder. — This  instrument  is  on  novel  lines  and 
merits  the  attention  of  station  engineers,  for  it  enables  the  percentage 
of  COo  in  flue  gases  to  be  determined  by  an  electrical  method,  which 
does  not  involve  the  use  of  any  chemical  absorbent.  The  instrument 
is  stated  to  be  accurate  and  sensitive,  and  it  possesses  the  advantage 
that  while  the  jwrtion  of  the  instrument  through  which  the  gases 
actually  }>ass  can  be  placed  in  close  proximity  to  the  flue,  the  recorder 
may.  be  some  considerable  distance  away.  If  desired  an  indicator 
may  be  used  instead  of  the  recorder. 

The  method  cmploj-cd  for  measuring  the  percentage  of  CO,  is 
one  devised  by  Dr.  G.  A.  Shakespcar,  of  the  I'niversity  of  Birming- 
ham, for  testing  the  purity  of  gases.     The  composition  of  t!ie  flue- 
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position  of  that  index.  All  the  studs  are  capiied  with  silver-gold 
alloy  and  the  contact  anns  are  tipped  with  the  same  material. 
A  special  form  of  fine  adjustment  rheostat  is  provided  (for  balancing 
the  standard  cell  in  setting  the  potentiometer)  in  the  accumulator 
circuit,  i^hich  gives  an  adjustment  of  2  ohms,  on  what  is  equivalent 
to  Br  6-metre  wire.     A  ratio  plug  is  provided  for  reducing  all  readings 


gas  is  comjxircd  with  that  of  air  by  means  of  an  instrument  known 
as  a  kat  barometer,  which  consists  of  two  identical  spirals  of  platinum 
wire  contained  in  two  cells  drilled  in  a  copper  block,  each  of  the 
spirals  being  connected  to  form  one  arm  of  a  Whcat.stone  Bridge 
circuit.  If  a  fairly  large  current  is  allowed  to  flow  in  this  circuit 
the  two  spirals  will  become  heated  and  will  lose  heat  to  the  walls 
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of  the  cells.  The  rate  of  cooling  will  dejiend  on  the  thermal  con- 
ductivities of  the  gases  in  the  cells,  so  that  if  the  two  cells  contain 
gases  of  different  conductivities  the  two  spirals  will  cool  at  different 
rates,  and  one  will  therefore  be  maintained  at  a  lower  temperature 
than  the  other.  The  difference  in  temperature  of  the  two  wires 
will  cause  a  deflection  of  the  galvanometer,  the  extent  of  the 
deflection  dejiending  on  the  difierence  in  conductivity  of  the  two 
<fases.  If,  therefore,  one  cell  of  the  katharometer  contains  a  pure 
gas  and  the  other  the  same  gas  mixed  with  some  other  con.stituent, 
the  extent  of  the  deflection  \\  ill  be  an  indication  of  the  amount  of 
the  second  gas  present,  and  the  galvanometer  can  be  calibrated  to 
show  directly  the  percentaae  composition  of  the  mixture.  The 
difference  in  conductivity  between  air  and  carbon-dioxide  enables 
the  method  to  be  employed  to  determine  the  pei-centage  of  CO,  in 
flue  gases.     The  arrangement  is  shown  diagrammatically  in  Fig.  4. 

The  photograph  (Fig.  n)  shows  the  katharometer  and  water 
aspirator,  which  are  enclosed  in  a  metal  case  with  glass  door. 
H  is  the  katharometer  which  is  screwed  into  the  chamber  A'.     The 


open  cell  of  the  katharometer  communicates  with  this  chamber, 
through  which  the  flue  gases  are  drawn  by  the  water  aspirator  E. 
The  other  cell  of  the  katharometer,  which  is  filled  with  air,  is  con- 
nected to  the  tube  F  which  contains  water,  so  that  the  air  in  the 
katharometer  cell  is  kept  saturated.  The  object  of  this  is  to  prevent 
the  water  vapour  in  the  flue  gases  from  vitiating  the  readings,  as 
it  would  do  if  the  flue  gases  were  compared  with  drv  air.  When 
the  gas  in  both  cells  is  saturated  with  water  vaixjur  the  effect  of 
the  water  vapour  is  the  same  on  both  sides  and  the  readings  are 
not  influenced.  Owing  to  the  nearly  equal  conductivities  of  air 
and  carbon-monoxide  the  presence  of"  the  latter  gas  does  not  affec't 
the  readings.  O  {Fig.  5)  is  a  screwed  plug  to  which  is  attached  a 
filter  box  of  glass  wool  for  cleaning  the  gas  which  passes  into  the 
katharometer.  2>  is  the  water  inlet  to  the  aspirator,  and  the  pipe 
carrying  the  gas  from  the  flue  is  connected  to  the  tube  C.  A  soot 
filter  should  be  inserted  between  the  flue  and  the  tube  C,  and  at 
the  lowest  point  of  the  pipe  a  T-piece  with  its  end  dipping  under 
w-ater  should  be  provided  as  a  drain  for  condensed  steam.  The 
U-tube  on  the  front  of  the  aspirator  is  half-filled  with  water,  and 


when  the  aspirator  is  not  working  the  water  levol  in  this  tube  will 
be  quite  steady  and  will  indicate  the  chimney  draught.  The 
position  of  the  water  in  the  U-tube  also  indicates  the  presence  of 
any  obstruction  in  the  gas  supply  pipe,  as  this  causes  the  water  to 
be  unusually  high  on  the  aspirator  side.  B  (Fig.  5)  is  a  water-flow 
regulator  designed  to  give  maximum  efficiency  in  the  working  of  the 
aspirator.  The  flow  is  adjusted  until  water  runs  freely  out  of  the 
fine  tube  at  the  bottom,  and  only  trickles  out  of  the  wider  tube, 
which  is  an  overflow  pipe.  The  water  consumption  is  about 
5  gallons  jx'r  hour.  ^ 

The  records  (of  which  Fig.  6  is  a  sample)  are  obtained  by  means 
of  a  recording  galvanometer  of  the  type  commonly  knoun  as  the 
Thread  Recorder.  This  consists  es.sentiaUy  of  a  .suspended  coil 
galvanometer  in  which  the  pointer  is  depressed  by  means  of  a 
clockwork  mechanism  ever\'  minute  or  half-minute  on  to  a  thread 
impregnated  with  ink,  which  passes  above  the  surface  of  a  revolving 
drum  earryitig  a  chart.  The  thread  is  pressed  by  the  pointer 
against  the  chart,  and  a  mark  is  made  which  records  the  position 
of  the  ]X>inter  at  the  moment.  Between  the  times  of  marking 
the  pointer  is  aUowed  to  swing  freely  and  take  up  its  new  position, 
so  that  the  succession  of  dots  forms  a  record  of  the  V8r\'ing  positions 
of  the  pointer.  The  charts  are  calibrated  to  read  directly  the 
jxrcentage  of  CO.2.  It  will  be  noticed  that  the  record  differs  very 
materially  from  the  usual  type  of  CO,  resord.  We  were  informed 
that  there  is  no  i-ppreciable  lag,  which  is  of  importance;  the 
existence  of  lag  one  would  naturally  expect,  and  it  would  be  a. 
distinct  defect  if  pronounced. 
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The  katharometer  terminals  are  connected  to  the  recorder  by 
4-way  lead  covered  leads,  which  may  be  of  any  length  required.  A 
2-volt  40-ampere-hour  battery  is  used  to  operate  the  instrument. 
Provision  is  made  for  testing  at  intervals  the  current  flowing  through 
the  katharometer  coils,  and  rheostats  are  provided  to  enable  this 
current  to  be  kept  constant  in  spite  of  variations  in  the  voltage  of 
the  battery. 


Revie-w. 


Autr  mobile  Batteries-     l\y  Harih.dH.U.  Cross.     (London:  E.  &r. 
N.  S  ran.)     Pp.  viii.  +  lOl.     4s.net. 

Considering  its  ambitious  sub-title,  this  is  a  book  which  falls 
somewhat  short  of  the  author's  evidently  good  intentions. 
Both  in  treatment  and  the  extent  to  which  the  fields  indicated 
are  covered,  the  general  impression  is  one  of  insufficient  sense 
of  proportion  having  been  exercised  in  laying  out  the  sections 
of  the  volume.  Fifteen  pages  are  allotted  to  dry  cells  out  of 
a  total  of  rather  over  90  pages,  followed  by  67  pages  dealing 
with  small  lead  cells,  mainly  from  the  standpoint  of  charging 
and  plate  repairs,  with  notes  on  suitable  ]Aa,nt  and  accessory 
apparatus.  Then  follows  the  shortest  section  (12  pages)  on 
the  alkaline  type  of  secondary  cell  of  which  the  Edison 
is  typical.  No  mention  is  made  of  some  of  the  appar- 
atus which  is  principally  used  to  charge  accumulators, 
including  the  mercury  arc  rectifier  and  the  rotary  con- 
verter, whilst  the  Xodon  valve  is  alluded  to  as  the 
■"  Nocton '"  valve  (the  index  has  same  spelling!),  and  is 
described  as  ''  very  popular."'  This  popularity  certainly 
does  not  apply  in  Great  Britain.  Mr.  Cross's  somewhat  loose 
terminology  is  exemplified  by  such  phrases  as  "  this  film 
which  is  formed  .  .  .  and  thus  sorts  out  the  alternating 
current  as  it  comes  by."  Electric  vehicle  batteries  are  barely 
mentioned,  even  the  well-known  "  Iron-clad  Exide  "  finding 
no  place.  Very  little  numerical  data  is  included,  although 
chemical  equations  in  some  detail  for  a  work  of  this  character 
are  quoted,  which  is  an  instance  of  the  inadequate  proportion 
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alluded  to  above.  lu  spite  of  these  shortcoinings,  amateurs 
will  undoubtedly  derive  much  practical  instruction  and  help 
from  this  little  work.  It  is  hoped,  however,  that,  should 
future  editions  be  called  for,  the  treatment  will  be  more 
thorough,  and  omissions  referred  to  made  good. 

Raymond  J.  Jlin  iiF.Lt,. 


Correspondence. 


THE  TESTING  UF  TKANSFOKMER  OILS. 

TO   THE    EIUTOR   OF  THE   ELEOTRICIAX. 

Sir  :  Tn  the  course  of  a  number  of  investigations  into 
cases  of  transformer  breakdown,  we  have  come  to  the  conclusion 
that  many  engineers  find  difficulty  in  deciding  when  to  change 
the  oil  in  their  plant.  We  therefore  put  forward  a  few  sug- 
gestions for  testing  the  condition  of  transformer  oil  in  the 
hope  that  they  may  be  of  interest. 

The  oil  should  be  sampled  at  regular  intervals,  say,  once 
in  three  months,  preferably  from  a  cock  near  the  bottom  of 
the  tank.  The  first  pint  or  so  drawn  should  be  returned, 
and  then  a  small  quantity  should  be  mixed  with  twice  its 
volume  of  natural  petroleum  spirit  (not  cracked  spirit,  shale 
spirit,  or  benzole)  in  a  clean,  well-stoppered  bottle,  and  allowed 
to  stand  12  hours  in  a  cool  place. 

This  treatment  will  cause  any  sludge  which  may  be  forming 
in  the  oil  to  fall  to  the  bottom  as  a  deposit,  and  if  the  bottles 
be  kept,  the  amount  of  deposit  from  any  test  may  be  compared 
with  that  from  preceding  tests. 

When  an  oil  oxidises  sludge  begins  to  form  long  before  it 
begins  to  deposit — a  quantity  being  held  in  solution,  and  it 
should,  we  take  it,  be  the  aim  of  the  engineer  to  change  his 
oil  just  before  it  reaches  saturation  point.  Since  warm  oil 
holds  very  much  more  sludge  than  cold,  it  follows  that  a  good 
deal  can  be  learnt  by  simply  cooling  samples  overnight  and 
noting  the  amount  of  turbidity. 

A  close  watch  should  also  be  kept  upon  the  di-electric 
strength  or  what  in  the  case  of  high  class  oils  amounts  to  the 
same  thing,  upon  the  dryness  of  the  oil.  It  is  not  sufficiently 
appreciated  that  during  oxidation  of  petroleum  water  is 
formed  as  well  as  sludge.  This  fact  would  have  forced  itself 
upon  the  attention  of  engineers  long  since  were  it  not  that 
the  warmth  of  the  transformer  generally  causes  the  moisture 
to  evaporate.  Whether  the  moisture  escapes  as  quickly  as 
it  is  formed  depends  however  upon  the  design  of  the  trans- 
former case. 

A  rough  test  is  to  heat  the  oil  in  a  test-tube,  when  a  crackling 
and  frothing  indicates  moisture,  but  this  is  only  sensitive 
enough  to  indicate  a  really  dangerous  proportion.  A  much 
better  method  is  to  determine  the  di-electric  strength  by 
raising  the  voltage  to  breakdown  point  between  a  pair  of 
electrodes  immersed  in  oil  at  a  known  distance  apart.  When 
traces  of  water  are  present  small  sparks  traverse  the  gap 
at  a  voltage  considerably  below  that  of  complete  breakdown. 

We  do  not  attempt  to  propose  rigid  rules  for  managing 
the  oil  insulation  of  a  transformer,  but  we  think  that  by 
studying  the  behaviour  of  his  oil  in  the  manner  indicated 
above,  an  engineer  may  acquire  experience  which  will  help 
him  in  guarding  against  breakdown. — We  are,  &c., 
London,  E.14,  Jan.  7.     Alexander  Duckham  &  Co.,  Ltd. 


THE  THERMIONIC  VALVE  AND  ITS  DEVELOPMENT 
IN  RADIO  TELEGRAPHY  AND  TELEPHONY. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  complaint  made  by  BI.  Marius  Latour  in  your 
issue  of  January  9,  that  Dr.  Fleming  has  given  no  credit  to 
French  engineers  in  general  and  Latour  in  particular  for 
their  work  in  connection  with  the  development  of  the  appli- 
cations of  the  thermionic  valve,  is  one  which  will  arouse 
interest.  It  is  rather  a  departure  and  somewhat  of  a  pre- 
cedent for  an  engineer  to  complain  in  the  technical  press  that 
his  work  has  not  received  recognition  in  a  certain  book 
dealing  with  the  subject.     M.   Latour,   however,   has  some 


reason  for  his  feelings  in  the  matter.  As  a  wireless  engineer 
he  has  few  equals  in  any  country,  and  he  is  responsible  for 
nearly  all  the  work  carried  out  by  the  French  in  the  design 
of  valve  amplifiers.  This  fact,  however,  is  only  now  being 
disclosed  through  the  publication  of  his  very  numerous 
patents,  and  Y)r.  Fleming  at  the  time  of  writing  his  book  was 
not  in  full  possession  of  the  facts. 

I  am  chiefly  interested  in  Latour's  letter  since  I  desire  to 
avoid  any  similar  oom])laints  being  made  against  nivself.  I 
have  completed  for  the  Wireless  Press,  Ltd.,  a  very  com- 
prehensive volume  dealing  with  the  use  of  vaciunn  tubes, 
and  am  now  making  a  final  endeavour  to  ap])ortion  credit 
where  it  is  due,  and  to  include,  besides  the  results  of  my  own 
experience,  the  substance  of  papers,  articles,  &c.,  by  other 
investigators.  I  would,  therefore,  be  glad  if  you  would 
permit  me  to  make  a  general  request  for  copies  of  ])apers, 
data,  &c.,  in  order  that  my  volume  will  be  truly  representative 
of  modern  developments  in  all  countries.  Such  a  request, 
though  unusual,  will  result  in  a  final  check  on  my  own  searches 
in  technical  literature,  and  will  preclude  the  possibility  of 
'■  surprise  "  in  any  quarter  where  recognition  was  expected. 
M.  Marius  Latour,  I  may  add,  has  already  given  me  very 
generous  assistance  in  supplying  me  with  data  regarding  hi.s 
work. — I  am,  &c.,  John    Scott    Taggaet. 

Ponders  End,  Middlesex,  Jan.  10. 


STANDARDS  OF  HIGH  FREQUENCY. 
to  the  editor  of  the  electrician. 

Sir  :  In  an  interesting  paper  published  recently  in  the 
Proceedings  of  the  Royal  Society  (A,  Vol.  95,  1919)  Mr.  Ashu- 
tosh  Dey  describes  a  new  method  for  the  absolute  determination 
of  frequency.  He  shows  that  a  ijendulum  of  natural  fre- 
quency about  two  revolutions  per  second  can  be  maintained 
in  permanent  oscillation  by  means  of  an  alternating  (or  inter- 
rupted) current  of  very  much  higher  fre(|ucncy,  when  the 
higher  frequency  is  an  exact  multiple  of  tliat  of  the  pendulum. 
For  example,  the  ratio  of  frequencies  may  even  be  as  high 
as  140.  Lord  Rayleigh  (Theory  of  Sound,  2nd  edition.  Vol.  1, 
p.  83)  had  already  shown  that  a  pendulum  could  be  maintained 
by  a  current  of  frequency  double  its  own.  I  would  suggest 
that  Mr.  Dey"s  interesting  extension  to  the  higher  multiples 
may  be  of  importance  in  the  standardisation  of  radio  fre- 
quencies. It  may  be  possible  to  maintain  a  tuning  fork  of 
natural  frequency  (say)  5,000  revs,  per  second  by  means  of  an 
alternating  current  of  50,000  or  even  500,000  r.  per 
second,  and  thus  form  a  useful  check  on  the  other  methods 
of  standardising  wavemeters.  If  we  follow  Lord  liayleigh's 
system  as  used  by  Mr.  Dey,  the  (magnet)  coils  whicli  carry 
the  high  frequency  current,  and  act  on  the  prongs  of  the  fork, 
should  be  placed  facing  the  ends  of  the  prongs  so  that  the 
magnetic  forces  they  exert  on  the  prongs  shall  pull  longi- 
tudinally on  them  and  not  tend  to  deflect  them  from  their 
positions  of  rest.  If  this  experiment  is  successful  we  shall 
have  to  think  how  to  go  higher,  by  arranging  to  excite  a 
circuit  by  a  current  whose  frequency  is  a  multiple  of  the 
natural  frequency  of  the  circuit. — I  am,  &c., 

Londonderry,  Jan.   5.  Albert    Campbell.  . 


THE  TEN  SHILLING  COAL  REBATE. 
to  the  editor  of  the  electrician. 
Sir  :  I  have  been  asked  by  the  Coal  Controller  to  send  round 
to  electric  supply  companies  a  copy  of  the  printed  "  Pre- 
scription "  issued  by  the  Board  of  Trade  with  reference  to 
obtaining  and  passing  on  to  the  consumer  the  rebate  of  10s. 
jier  ton  on  coal  used  for  generating  electricity  sold  for  domestic 
or  household  purposes,  together  with  an  explanatory  memo- 
randum approved  by  the  Coal  Controller.  I  posted  these  last 
week  (over  200  in  all). 

In  case,  however,  any  particular  undertaking  finds  they  have 
not  received  the  same,  will  they  kindly  drop  me  a  line,  and  I 
will  post  copies  to  them  by  return. — I  am,  &c., 

London,  Jan.  9.  T.  W.  Cole,  Secretary, 

The  Provincial  Electric  Supply 

Committee  of  the  United  Kingdom. 
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Development  of  HeaA^y 
Electrical  Machinery. 

Mail,  being  vain,  as  a  rule  takes  greater  pride  in  recording 
his  successes  than  his  failixres.  An  exception  is  that  of  a 
^veil-known  public  man  who  attributed  his  success  to  the  fact 
that  he  failed  for  the  Indian  Civil  Service. 

Bearing  in  mind  that  practically  the  whole  of  progress  is 
founded  on  the  mistakes  of  the  past,  is  it  not  remarkable 
that  those  who  make  the  mistakes  are  averse  to  describing 
them  ?  Generally  speaking,  the  work  is  left  for  others, 
and  the  tale  loses  nothing  in  the  telling.  Take  the  case  of 
the  Papers  read  before  any  of  the  engineering  Institutions. 
It  is  common  knowledge  that  these  record  the  triumphs  of 
engineering.  Not  only  do  the  papers  themselves  deal  with 
triumphs,  but  those  who  take  part  in  the  discussions  also 
harp  on  the  same  string,  and  it  is  often  amusing  to  note 
the  self-importance  of  men  whose  fame  will  assuredly 
either  die  before  them  or  with  them.  Many  of  those  who 
have  done  well  in  their  profession  are  apt  to  overlook  their 
indebtedness  to  that  profession. 

We  state  emphatically  that  pride  of  place  should  be 
given  to  the  recording  of  failmes.  The  bridge  across  the 
St.  Lawrence  teaches  engineers  a  lesson  better  by  far  than 
that  taught  by  the  Forth  Bridge.  He  is  a  poor  sort  of 
engineer  who  fails  to  draw  useful  conclusions  from  the 
lesson,  and  who  tiies  to  make  capital  out  of  a  brother  engi- 
neers  mistakes.  On  the  failure  of  a  structure  aleit 
brains  are  brought  into  play,  and  engineers,  provided 
sufficient  data  are  disclosed,  take  it  upon  themselves  to 
determine  the  reasons  for  the  failure.  Beneath  contempt 
is  the  man  who,  lacking  in  constructive  ability,  contents 
himself  with  destructive  criticism. 

Lessoxs  from  the  Failure  of  TLTtBo-GEXERATORS. 

The  thoughts  set  down  in  the  foregoing  paragraphs  came 
to  us  as  we  perused  a  Paper  entitled  "  Failures  of  Turbo- 
Generators  and  Suggestions  for  Improvements,"  that  was 
read  recentlv  before  the  Institution  of  Electrical  Engineers 
by  ^Ir.  J.  Shepherd.  The  author,  we  imagine,  is  well 
qualified  to  write  a  Paper  on  turbine  failures  ;  but, 
instead  of  dealing  with  failures  in  the  concrete,  he  deals 
with  them  in  the  abstract,  and,  in  consequence,  much  of  the 
Paper  is  less  interesting  than  it  need  be.  In  fact,  we  are 
surprised  to  find  a  good  deal  of  matter  that  must  be  familiar 
to  every  student  of  the  subject.  In  our  opinion,  the  author 
has  given  three  Papers  in  one.  These  are  biieflv  :  (a) 
Failures  ;    (6)  Improvements  ;   and  (c)  Methods  of  Cooling. 

Some  yeais  ago  we  published  a  Paper  dealing  with  break- 
downs in  the  coiicrete,  and  it  has  seldom  been  our  pri\-ilege 
to  read  a  more  instructive  article.  Certain  of  the  break- 
downs described  were  due  to  constructions  which  Mr. 
Shepherd  states  are  the  practice  of  to-day.  Thus,  we  are 
told  that  the  joints  between  the  bars  and  end  connectors  of 
the  stator  are  soldered,  and  a  faulty  joint  is  onlv  detected 
through  the  machine  giving  way  and  the  solder  melting. 
with  every  risk  of  fire.  In  the  author's  ideal  machine  no 
repairs  would  be  necessary  and  all  the  joints  would  be  fusion 


welded.  Expressed  in  the  plainest  possible  speech,  solder 
is  the  curse  of  engineering,  and  its  misuse  is  due  to  the  ease 
with  which  it  can  be  misapplied.  It  is  nothing  more  than 
a  certain  skiU  in  the  use  of  the  soldering  iron  that  enables 
a  gas  fitter  to  describe  himself  on  a  signboard  as  anelec- 
trical engineer.  When  real  engineers  learn  what  kind  of 
stress  can  be  safely  applied  to  a  soldered  joint,  such  joints 
win  automatically  disappear  from  electrical  engineering 
(as  did  sealing-wax  and  such  like  varnishes  as  insulating 
materials  more  than  a  quarter  of  a  century  ago),  the  more 
so  since  the  melting  of  any  one  of  a  hundred  or  more  joints 
may  set  a  machine  on  fire.     What  engineering  ! 

Solid  v.  Built-up  Rotors. 

We  do  not  see  eye  to  eye  with  Mr.  Shepherd  on  several 
points  of  fundamental  importance.  Thus,  we  are  told  that 
the  cylindrical  pattern  of  rotor  with  radial  slots  has  now 
become  universal,  and  "  generally  the  rotor  and  its  shaft 
are  turned  out  of  a  single  forging."  Readers  of  this  journal 
need  not  be  reminded  of  an  article  in  these  columns,  about 
two  years  ago,  which  gave  rise  to  an  informative  discussion 
on  solid  and  built-up  rotors.  If  solid  rotors  are  now  gener- 
ally used  there  must  have  been  a  radical  alteration  dxiring 
the  past  two  years  of  which  we  have  no  knowledge.  For 
machines  of  the  largest  outputs  there  is  little  experience 
to  guide  one  in  the  choice  of  type,  but  what  experience 
there  is  tends  to  show  a  preference  by  designers  for  the 
built-up  rotor.  Presumably,  the  merits  of  both  types  have 
been  considered  before  making  a  choice.  Perhaps  the  solid 
rotor  machines  spoken  of  are  of  small  or  medium  output. 

Again,  although  the  use  of  (tinned)  steel  wire  (presumably 
soldered)  is  rightly  condemned  for  the  holding  in  place  of 
the  rotor  end-windings,  Mr.  Shepherd  advocates  the  use 
of  a  Ijand  of  drawn  steel  tape,  and  of  this  form  of  banding 
he  states  that  it  is  the  one  used  for  the  much  more  severe 
conditions  required  by  the  re-inforcement  of  high-v'elocity 
gun  tubes.  The  determination  of  severity  of  conditions 
is  a  problem  for  the  student  of  the  strength  of  materials  ; 
but,  irrespective  of  the  severity  of  the  conditions  in  the  two 
cases,  the  conditions  are  certainly  not  alike.  In  oux  opinion, 
and  without  knowing  the  method  of  seeming  the  bands,  we 
imagine  that  engineers  wUl  continue  to  favour  the  solid  or 
composite  end  bell. 

The  Important  Question  of  Cooling. 

The  section  of  Mr.  Shepherd's  Paper  dealing  with  the 
cooling  of  turbo-alternators  is  excellent,  and  is  probably 
the  most  comj)lete  accoimt  that  has  been  published.  In 
itself  it  would  have  formed  a  Paper  sufficient  to  give  rise 
to  a  helpful  discussion.  Engineers  and  designers  would  do 
well  to  remember  that  specific  outputs  have  got  to  be  in- 
creased, and  with  the  materials  available  specific  output 
can  only  be  increased  by  improved  methods  of  cooling.  As 
was  to  be  expected,  the  proposal  to  substitute  water  cooling 
for  air  cooling  was  subjected  to  adverse  criticism.  Irre- 
spective of  the  criticism  the  air  cooling  of  tirrbo-alternators 
will  have  to  go  as  su:ely  as  the  air  cooling  of  transformers 
had  to  go,  and  the  sooner  this  is  recognised  the  better. 
Water  cooling  must  be  regarded  merely  as  the  beginning 
of  a  new  era  in  the  design  of  turbo-generators. 

In  conclusion,  we  suggest  that  an  electrical  manufac- 
turer hax^ing  a  small  (soldered  joint)  machine  on  his  scrap 
heap  should  arrange  to  study  its  performance  when  im- 
mersed in  oU.  We  venture  to  predict  that,  hy  exercising 
a  little  ingenuity  and  common  sense  in  the  arrangement  of 
the  oil  bath,  the  results  would  surprise  him.  At  its  worst 
the  result  would  be  no  worse  than  many  of  the  failures  in 
turbo-alternator  designs  in  the  past. 
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Electricity  Supply  Bills. 


We  give  below  an  abstract  of  the  provisions  of  the  principal  Electric 
Supply  Bills  of  the  1920  Parliamentary  Session. 

In  "a  Bill  promoted  by  Urban  District  LounciU  of  Nai  ty-tilo  and 
Blaina  (Mon.)  and  Brynmawr  (Brecon)  power  is  sought  to  constitute  a 
joint  boarti  for  erecting  a  generating  station  in  NantyOlo  and  supplying 
electricitv  in  the  areas  of  both  Urban  Councils.  The  estimated  cost  of 
equipping  the  station  and  laying  cables,  &c  ,  is  £33,000.  It  is  proposed 
to  incorfioratc  the  Ijind  Clauses  Acts(except  8ec.l278  of  the  Consolidation 
Act  of  184.">).  and  the  provisions  in  the  schedule  to  the  Electric  Lighting 
(Clauses)  Act  of  1899  (except  sees.  2  to  7,  23,  tH),  ()3  to  (>8,  75,  78,  83  and 
84) ;  and  the  proposed  board  shall  consist  of  12  members,  eight  members 
of  NantyGlo  Council  and  four  of  Brynmawr  Council.  Provision  is  made 
for  the  i\pix)intment  of  members  of  the  board,  the  appointment  of  com- 
mittees, ortioials,  &e.  The  board  may  charge  I3s.  4d.  for  any  amount 
of  electrical  energy  up  to  20  units  per  quarter,  and  8d.  a  unit  there- 
after. Power  is  given  to  take  a  supply  of  electrical  energy  in  bulk  to 
sell,  let  for  hire  and  fix  lamps,  meters,  electric  lines,  switches  an<l 
other  electrical  fittings;  to  make  by-laws  as  to  wires;  apparatu.s  and 
fittings,  to  discontinue  supply  in  certain  cases  and  to  refuse  supi)ly 
where  payment  i.«  in  arrear.  Power  is  also  sought  to  attach  brackets 
to  buildings,  to  employ  overhead  lines,  to  allow  discounts,  to  open 
showrooms.  &c.  It  is  sought  to  borrow  £20,000  for  the  purchase  of 
lands  and  the  erection  of  a  generating  station  (to  be  repaid  within  dO 
years)  and  £12,000  for  sub-stations,  transformers,  cables  and  mains  (to 
be  repaid  within  30  years),  and  £1,000  for  working  capital  (to  be  repaid 
in  10  years). 

In  the  provisional  order  for  the  amalgamation  and  extension  of  the 
Motherwell  and  Wislaw  Burghs  there  is  a  strange  clause,  which  provides 
that  the  gas  and  electricity  undertakings  of  the  burghs  respectively 
shall  from  and  after  the  commencement  of  this  order  be  held,  maintained 
and  carried  on  by  the  Town  Council  as  separate  undertakings,  provided 
that  if  at  any  time  after  the  commencement  of  this  order  the  Town 
Council  shall  deem  it  expedient  in  the  interest  of  economical  management 
that  the  said  gas  or  electricity  undertakings  respectively  should  be  com- 
bined, they  may  execute  all  such  works  and  do  all  such  things  as  may 
be  necessary  for  effecting  such  combination,  and  from  and  after  any  such 
combination  the  undertakings  so  combined  shall  be  deemed  to  be  one 
undertaking.  If  the  Town  Council  shall  combine  the  said  electricity 
undertakings  into  one  undertaking,  the  provisions  of  the  Motherwell 
Electric  Lighting  Order,  1895,  and  by-laws  or  regulations  made  in 
pursuance  of  the  said  order  shall  apply  to  the  said  undertaking.  The  area 
of  supply  of  electricity  by  the  Town  Council  shall  be  the  burgh. 

CoVENTKY  Corporation  are  promoting  a  Bill  for  (inter  alia)  power  to 
purchase  land  in  Toleshill  for  the  erection  of  electricity  works,  and  also 
to  lay  lines  in  private  streets,  to  refuse  supplj'  to  consumers  whose  pay- 
ments are  in  arrear,  to  construct  sub-stations  under  streets,  &c.  It  is 
proposed  to  borrow  £125,000  for  the  erection  of  the  generating  station 
(repayable  within  40  years)  and  £375,000  for  electrical  machinery  (re- 
payable in  25  years),  and  it  is  also  sought  to  apply  the  surplus  revenue 
in  any  year,  after  the  creation  of  the  statutory  reserve  fund,  to  the 
purposes  of  the  electricity  undertaking,  including  the  formation  of  a  fund 
for  working  capital. 

The  Masham  Urban  District  Council  are  promoting  a  Bill  for  the  pur- 
chase of  the  local  electricity  and  gas  undertakings,  with  power  to  purchase 
electrical  energy  in  bulk.  The  maximum  price  for  the  supply  of  elec- 
tricity is  13s.  4d.  for  any.  quantity  up  to  20  units  per  quarter  and  8d.  per 
unit  thereafter.  Authority  is  sought  to  undertake  wiring  wark,  the  sale 
and  hire  of  electrical  fittings,  motors,  &c.  Where  a  gas  consumer  desires 
to  have  a  supply  of  electricity,  the  Council  maj'  fix  a  minimum  charge 
for  such  supply.  For  the  money  to  be  raised  for  the  purchase  of  the 
electricity  undertaking  a  period  of  30  years  is  required  for  repayment,  and 
any  sinking  fund  may  be  used  instead  of  borrowing. 

The  H.iLiFAX  Corporation  Bill  confers  powers  for  the  incorporation  of 
Brighouse,  Queensbury,  Shelf.  Hipperholme,  Southowram,  Elland, 
•  Jreetland,  Norwood  Green  and  Colcy  within  the  borough  boundary,  and 
the  existing  electricity  supply  powers  are  to  be  applied  to  the  aaded  area. 
.■\uthority  is  sought  to  enter  into  agreements  for  taking  a  supply  of 
electricity  in  bulk,  to  discontinue  supply  in  certain  cases,  to  supply 
electrical  energy  to  any  railway,  tramway,  canal,  &c., 'partly  within  and 
partly  beyond  borough  boundary,  to  accept  transfers  of  electric  lighting 
undertakings,  to  authorise  special  charges  in  cases  where  consumers  have 
separate  supply  of  power  (whether  electricity,  gas  or  other  source  of 
power),  &c. 

In  the  Bill  of  Tredegak  Urban  Council  powers  are  sought  to  erect  a 
generating  station  and  to  supply  electricity  and  to  purchase  electricity 
in  bulk.  The  Council  may  also  sell,  let  for  hire  and  fix  electric  lamps, 
meters,  lines,  motors,  &c.,  may  make  by-laws  as  to  wires  and  fittings  and 
make  provision  for  cases  where  premises  have  a  separate  supply  of  power 
( whether  electricity,  steam  or  gas).  Authority  is  given  to  attach  brackets 
to  buildings,  to  lay  mains  in  private  streets,  to  employ  overhead  lines, 
to  allow  discounts,  Ac. 

The  Blackpool  Improvement  Bill  seeks  to  incorporate  Thornton 
urban  district  within  the  borough  boundary  and  to  extend  the  area  of 
electricity  supply  to  the  added  area;  but  for  10  years  the  charge  for 
electrical  energy  shall  be  10  per  cent,  above  that  in  the  existing  borough. 

In  an  Omnibus  Bill,  Cardiff  Corporation  seeks  powers  to  sell,  let  on 
hire,  and  fix  electric  lamps,  wires,  fittings,  motors,  &c.,  and  to  exempt 
apparatus  let  on  hire  from  distress  of  execution.  The  Corporation  shall 
keep  separate  accounts  of  this  work,  and  adjust  charges  so  as  to  meet  the 
costs  and  expenses  incurred  thereon. 


The  Bristol  Corporation  Bill  extends  the  electric  supply  area' to- 
areas  proposed  to  Ih'  added  to  the  borough,  including  Kingswood  and 
Warmiey,  Bishojisworth  and  portions  of  the  rural  district  of  Keynsham. 
The  Kingswood  Provisional  Order  of  1904  is  to  be  n')M>aled.  the  Corpora- 
tion may  lay  electric  lines  through  Keynsham,and  Saltfurd  and  acquiie- 
other  electrical  undertakings  by  agreement. 

In  the  Bill  ])ronioteil  by  the  En.Mrxiisoss  Elk<tuii  iTV  ('uKroitATioS', 
the  Urban  Electrii-  Svipply  and  the  Twickenham  and  Teddiniiton  Electric 
."Supply  Companies  power  is  sought  to  charge  a  maximinn  jiriic  of  Is.  2d. 
JHT  unit  for  electrical  energy  supplied  by  the  comi)anies.  In  the  ])re- 
amble  it  is  stated  that  the  capital  exi>ended  by  the  companies  exceeds 
£l..')(Kt,()tlO.  Owing  to  the  great  cost  of  carrying  on  the  undertakings 
the  revenue  obtainable,  under  existing  powers,  is  either  insufticient  to- 
meet  the  working  expenses  in  the  case  of  certain  of  these  undertakings 
or  is  barely  sufticicnt  for  that  i)urpo8e  in  the  remaining  ca.ses.  It  is 
l)ropo8ed  that  if  the  maximum  jirice  is  fixed  at  Is.  2d.  i)er  unit  a  sliding^ 
scale  should  be  adojjted  which  would  entitle  the  companies  to  pay  a 
dividend  of  (i  per  cent,  per  annum  on  the  capital  employed  when  the 
price  charged  to  consumers  is  Is.  jxr  unit  or  over,  and  that  an  additional' 
one-half  per  cent.  "  for  each  half])enny  by  which  the  highest  jirice  charged 
in  one  year  is  less  than  Is.  \kt  unit." 

In  the  preamble  of  the  Bill  of  the  South  Walks  Elk<  thk  al  Power 
DlSTBiBfTios  Comi'aNV  it  is  stated  that  the  company  having  never 
paid  any  dividend  on  its  share  capital  and  by  reason  of  its  present 
financial  position  is  unable  to  raise  further  capital  exce])t  by  the  issue 
of  loan  capital  ranking  pari  passu  with  the  prior  lien  debenture  stock. 
Moreover,  the  interest  on  the  £200,00(1  five  ])er  cent,  debenture  stock 
issued  has  been  jiaid  by  deferred  warrants  carrying  interest  at  5  per 
cent,  per  annum,  and  at  jiresent  there  are  deferred;  warrants  outstandirg 
of  the  nominal  value  of  £95,(100.  and  the  interest  on  the.se  warrants 
amounts  to  £37,750.  It  is  therefore  proposed  to  emi>ower  the  company 
to  issue  £500,1100  five  per  cent,  prior  lien  debenture  stock  in  addition- 
to  the  £318,148  i)rior  lien  debenture  stock  authorised  in  IflOti  (but  not 
yet  issued),  and  to  <-reate  and  issue  such  amount  of  five  per  cent,  deben- 
ture stock  as  may  l>i'  required,  and  to  issue  to  holders  of  deferred  warrants 
£1  of  debenture  stoc  k  for  every  £1  secured  by  the  warrants  in  satisfaction 
and  discharge  of  the  amounts  secured  by  such  warrants  as  regards 
))rincipal  and  interest.  The  Bill  also  empowers  the  company  to  issue 
debenture  stock  certificates  to  bearer.  ^i 


The  Coal  Rebate. 


The  Coal  Controller  has  issued  the  following  "  prescription  "  to  elec- 
tricity undertakings  under  the  jirovisions  of  Clause  5  of  the  Coal  (Pit's 
.Mouth)  Prices  Order  and  Direction,  1919  :— 

In  the  ca.se  of  coal  delivered  during  December,  1919,  the  amount  of 
coal  in  respect  of  which  the  deduction  of  10s.  i)er  ton  may  be  made  shall 
be  ascertained  by  reference  to  the  proportion  that  the  quantity  of  elec- 
tricity supplied  for  domestic  or  household  purposes  during  the  third 
quarter  of  1919  bears  to  the  total  quantity  of  electricity  supplied  during 
the  same  period,  and  shall  be  determined  accordingly. 

In  the  case  of  coal  delivered  between  Jan.  1,  1920,  and  March  31,  1920, 
the  amount  of  coal  in  respect  of  which  the  deduction  may  be  made  shall 
be  ascertained  by  reference  to  the  proportion  that  the  quantity  of  elec- 
tricity supi)lied  for  domestic  or  household  purposes  dining  the  fourth 
quarter  of  1919  bears  to  the  total  quantity  of  electricity  supplied  during 
the  same  period. 

In  any  subsequent  quarter  the  amomit  of  coal  in  respect  of  which  the 
deduction  may  be  made  shall  In-  as.  i  rtained  by  reference  to  the  pro- 
portion  that  the  quantity  of  (■]•■■  1 1 1.  it  \  -upplied  for  domestic  or  hou.sehold 
purposes  during  the  correspoiiiiiiiL'  'ii'-otcr  of  the  previous  year  bears 
to  the  total  quantity  of  electricity  suiii>lied  during  the  same  period. 

In  respect  of  sums  so  deducted,  an  allowance  shall  be  made  to  each 
domestic  or  household  consumer  at  the  end  of  each  quarter  which  shall 
be  at  that  rate  per  unit  which  results  from  dividing  the  total  wx-ight  of 
coal  (in  tons)  used  in  the  previous  quarter  by  the  total  units  supplied 
in  such  previous  quarter,  multiplying  the  quotient  by  120  (the  result  being 
in  pence),  less  such  percentage  in  respect  of  expenses  as  may  from  time 
to  time  be  approved  by  the  Controller  of  ('(.al  Mines.  The  first  allowance- 
shall  be  given  to  the  consumers  at  the  end  of  the  first  quarter  of  1920, 
and  shall  take  account  of  deductions  then  actually  made  from  the  price 
of  coal  delivered  between  Dec.  1.  1919,  and  March  31,  1920.  Any 
surplus  or  deficiency  shall  be  carried  forward  to  the  next  quarter. 

An  explanatory  memorandum  on  the  above  "  prescription,"  which  was 
prepared  by  a  committee  consisting  of  Mr.  Roger  T.  Smith,  president  of 
the  Institution  of  El(-rt  II, -I,!  Km-hh -is.sindreprescntativrsuf  ilicI.M.E.A. 
and  other  association-  n  |iir-riit  iii._'  the  various  su|i|ily  . '.ni|i:inies  and 
authorities,  has  been  i-.u.  ,1  l.y  i  lir  i'.oard  of  Trade  1..  ili.-  i-lrri  i  i,-al  under- 
takings concerned.  The  nu-niorandum  has  been  approved  by  the  Coal 
Controller,  and  gives  formula;  for  the  calculation  of  the  rebate  to  be  made, 
the  issue  of  certificates,  &c.     We  refer  to  this  editorially.] 


An  amended  Admiralty  notice  relating  to  wirele.ss  direction- 
FlXDixo  (D.F.)  .stations"  has  been  Lssued.  The  methods  of  asking 
for  .and  giving  bearings  and  the  waves  to  be  used  will  shortly  be  stan- 
dardised by  international  agreement,  and  the  particulars  of  the  D.F. 
stations  will  eventually  appear  in  the  international  list  of  radiotelegraph 
stations,  but  in  the  meantime  each  country  publishes  regulations 
g-')verning  the  use  of  its  own  D.F.  stations. 


January  16,  1920. 
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Artistic  ShoM^cards. 

Two  new  Mazda  showcards  of]tUe  British  Tliomson-Houston  Company 
-strilie  a  delightfully  fresh  note  in  lamp  jjublicity.  Both  showcards  are 
printed  inj9  colours,  measure  22  in.  by  loin.,  are  prov-ided  with  eyelets 
for  hanging,  and  are  stiffened  with  brass  at  top  and  bottom.  One 
showcard  appeals  to  the  domestic  buyer,  and  naturally  "features  ''  the 


vacuum  type  Mazda  Lamp  a<  Tlie  Electric  Lamp  for  the  Home.  The 
other  symbolises  strength — the  physical  and  illuminating  sta-ngth  of  the 
Mazda  half -watt  type  lamp,  and  the  symbol  employed  is  the  British  oak. 
As  will  be  seen  from  our  illustration  the  artist  has  succeeded  in  portraying 
a  most  convincing  oak,  signifying  in  every  ripple  of  its  gnarled  and 
twisted  trunk,  the  characteristics  of  sturdiness  and  longevity  which  it 
shares  with  the  Mazda  half-watt  tyiK-  lamp. 


The  Gattie  Transport  Scheme. 

We  have  received  a  long  letter  from  Mr.  Roy  Horniman,  acting  chair- 
man of  the  Xew  Transport  Company,  pointing  out  that  in  summarising 
the  report  of  the  Committee  on  the  Gattie  scheme  the  Press  imanimously 
stated  that  the  scheme  had  been  rejected  because  it  would  cost  over 
£300,0(X»,000  to  establish  it.  Mr.  Horniman  points  out  that  counsel,  in 
summing  up  the  argument  for  the  Gattie  scheme,  dealt  with  this  par- 
ticular fallacy,  sho\ving  that  a  London  goods  clearing  house  could  be 
set  up  and  thoroughly  tested  for  a  comparatively  small  sum,  and  that  the 
very  large  sum  which  had  been  several  times  mentioned  by  the  other  side 
would  not  be  extended  until  the  profit  and  economy  of  the  scheme  had 
been  generally  shown.  Mr.  Horniman  also  points  out  that  the  paragrapli 
of  the  report  which  states  that  Mr.  Gattie  was  emphatically  desirous  of 
his  scheme  being  adopted  in  its  entirety  only  refers  to  an  entire  clearing 
house,  and  not  to  the  system  being  applied  to  the  country  as  a  whole. 
Mr.  Horniman  concludes  by  saying  that  it  is  difficult  to  see  how  such  a 
report  can  have  been  published  in  face  of  the  immense  weight  of  evidence 
in  favour  of  the  Gattie  scheme,  in  order  to  disprove  which  practically  no 
figures,  documents  or  facts  were  produced. 


British  Industries  Fair. 


''  The  arrangements  for  the  Birmingham  section  of  this  Fair,  which  will 
■be  held  at  Castle  Bromwich  Aerodrome  from  Feb.  23  to  March  5,  are 
■approaching  completion.  The  exhibitors  number  650  and  100,000  ft. 
of  space  has  been  taken.  Plans  for  hospitality  and  entertainment  to 
■overseas  buyers  have  been  made.  The  chief  features  mil  be  general 
hardware  and  engineering,  the  latter  being  represented  by  200  firms. 
■All  classes  of  brass  foundry  are  to  be  adequately  covered,  particularly  in 
relation  to  hot  and  cold  water,  electric  light  and  gas  fittings,  and  also 
•builders'  ironmongery,  electrical  radiators,  cookers  and  other  electrical 
appliances  in  domestic  use.  The  section  devoted  to  chandeliers, 
•electric  light  fittings  and  accessories,  and  lamps  of  all .  kinds, 
■including  electric  pocket  lamps,  is  extremelj'  well  covered,  and  interesting 
developments  are  promised  by  enterprising  firms.  The  tube  industries, 
■which  cater  largely  for  the  electricity  supplj'  and  gas  undertakings, 
promise  a  big  display. 


The  Dispersive   Mazdalux    Reflector. 

A  new  pattern  of  Mazdalux  reflector,  jjossessing  several  features  which 
distinguish  it  from  previous  types,  has  recently  been  developed  by  the 
British  Thomson-Houston  Company,  Tftis  is  known  as  the  dispersive 
Mazdalux  reflector.  It  is  made  in  four  sizes,  from  13  in.  to  22  in.  in 
diameter  for  half -watt  lamps  of  from  00  to  1,500  watts.  For  uniform 
illumination  these  dispersive  units  should,  the  makers  inform  us,  be 
spaced  a  distance  apart  equal  to  if  times  their  height  above  the  working 
plane.  The  angle  of  "  cut-off  "  is  85  dcg  so  that  this  reflector  is  par- 
ticularly suited  to  conditions  requiring  the  illumination  of  vertical 
surfaces. 

As  will  be  seen  from  the  illustration,  the  dispersive  Mazdalux  is  a 
complete  unit  in  itself,  the  reflector  being  provided  with  a  top  housing 
and  suspension  hook,  A  bayonet,  Edison  screw  or  Goliath  screw  lamp- 
holder  is  also  included,  according  to  the  size  of  lamp.     The  reflector  is 
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made  of  sheet  steel,  stiffened  with  a  beaded  lower  edge,  and  accurately 
formed  to  give  the  dispersive  distribution  defined  above.  The  interior 
is  finished  «-ith  white  vitreous  enamel,  which,  in  addition  to  providing  a 
high  reflecting  surface,  does  not  readily  collect  dust,  and  is  easily  cleaned, 
French  grey  enamel  carefully  stoved  on  is  employed  to  protect  the 
exterior  of  the  reflector.  It  will  also  be  noticed  that  the  reflector  has 
a  deep  skirt,  the  object  of  which  is  to  increase  the  dispersion  of  the  light 
rays  to  a  greater  extent  than  in  some  other  types  of  half-watt  lamp 
reflectors.  This  is  of  importance,  as  the  concentrated  form  of  the  half- 
watt  lamp  filament  is  in  the  ordinary  way  an  obstacle  to  wide  distribution. 
We  understand  that  these  dispersive  JIazdalux  reflectors  are  supplied 
in  a  modified  form  (known  as  the  "'  Dispersa  "  lantern),  with  weather 
proof  housing  made  of  cast  iron  for  outdoor  use. 


Japanese  Steel  Mill  Equipment. 

.\n  order  for  what  is  said  to  be  the  First  Steel  Mill  Electric  Motor  ever 
built  for  a  large  reversing  slabbing  mill  has  recently  been  placed  with 
the  Westinghouse  Electric  &  Mfg.  Company  by  the  Imperial  .Steel  Work 
of  .lapan.  The  order  is  the  second  for  electric  steel  mill  equipment 
received  by  the  Westinghouse  Company  from  the  Imperial  Works. 
The  equipment  in  question  will  be  used  with  a  slabbing  mill  with  which 
it  is  expected  to  roll  steel  ingots  weighing  up  to  25  tons,  down  to  slabs 
having  a  maximum  dimension  of  17  in.  by  4()  in.,  and  a  minimum  of 
4  in.  by  20  in.  The  motor  will  be  of  the  double-unit  reversing  slabbing 
mill  type,  of  5,800  h.p.  continuous  capacity  and  17,(500  h,p.  momentary. 
It  will  have  a  speed  range  of  47  to  90  revs,  per  min.,  and  will  use  direct 
current  at  700  volts.  Power  for  the  motor  will  be  furnished  by  a  motor- 
generator  consisting  of  two  700-volt  direct-current  generators  dri^'en 
by  one  alternating-current  motor.  The  generators,  which  will  be  of 
SilOO  kw.  capacity  each,  will  operate  at  3'(i8  revs,  per  min.,  are  to  be 
connected  in  series  with  the  reversing  motor,  and  will  be  designed  to 
stand  the  same  momentary  current  peaks  that  it  does.  The  motor 
which  drives  the  two  generators  \vill  be  of  the  eight-pole  wound-rotor 
induction  type,  and  wUl  be  of  0,250  h,p,  capacity.  It  will  take  three- 
phase  25-cvcle  current  at  3,300  volts.  A  150,000  lb.  cast-steel  flywheel 
is  to  be  used  -nith  this  set.  Control  for  both  the  reversing  motor  and  the 
motor  generator  set  will  also  be  furnished. 

.\nother  part  of  the  equipment  mil  consist  of  a  three-unit  e.xciter  set, 
consisting  of  two  direct-current  generators  driven  by  an  alternating- 
current  motor.  One  generator  will  be  of  the  constant  potential  tj-pe  and 
rated  at  62  kw.  250  volts.  The  other  will  be  series  would  and  rated 
at  37  ikw.,  0  250  volts.  This  motor  will  be  of  the  squirrel-cage  three- 
phase' induction  type,  and  rated  at  125  h.p.,  440  volts,  25  cycles.  The 
speed  of  the  set  is  720  revs,  per  min.  Other  apparatus  will  consist  of  a 
blower  driven  by  a  50  h.p,  440-volt  three-phase  25-cycle  squirrel-cage 
induction  motor";  an  air  washer  and  a  165  k.v.a.  three-phase  2o-cycle 
440-volt/3,300-volt  transformer  for  supplying  the  blower  motor  and 
exciter  set.  A  pump  for  circulating  water  will  also  be  supplied,  driven 
by  a  7i  H.p,  d.c.  1,200   revs,  per  min.  230-volt  shunt-wound  motor. 
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The  •*  Kramer-Vaporiser"  for  Starting 
of   Petrol  Engines. 

In  cold  weather,  or  when  using  poor  quality  fuel,  the  starting  up  of 
pt<trol  engines  for  lorries,  motor  cars,  aeroplanes,  Ac.,  as  well  as  stationary 
)>etrol  engines  in  exposed  buildings,  more  often  than  not  causes  con- 
siderable difticulty.  The  following  methods  which  arc  commonly 
employed  in  overcoming  these  starting  troubles,  are  not  particularly 
effective  or  scientific:  (1)  Repeated  cranking-up  with  the  starting 
handle  or  excessive  application  of  the  self -starter.  (2)  Flooding  the 
carburettor.  (3)  Priming  the  cylinders  with  petrol.  (4  The  application 
of  hot  rags  or  boiling  water  to  the  exterior  of  the  carburettor  and  in- 
duction pipe.  The  soientitic  way  of  ensuring  rapid  ignition  is  to  apply 
heat  inside  the  induction  pipe,  and  so  producing  a  volume  of  hot  fuel 
vapour,  which  under  compression  in  the  cylinders  is  instantaneously 
exploded  by  the  spark  on  the  plug  points. 


l-i.:.   1 

The  '■  Kramer- Vaporiser,"  wliich  has  been  placed  on  the  market  by  the 
General  Electric  Company,  is  a  simple  device  to  effect  this.  It  consists 
of  an  enclosed  electrical  heating  element  placed  within  an  asbestos 
cushion  (fee  Fig.  1).  This  absorbent  cushion  is  mounted  on  the  pacldng 
material  between  the  induction  pipe  and  carburettor  flanges,  the 
asbestos  cushion  projecting  upwards  into  the  induction  ])ipe.  On  the 
suction  stroke  of  the  piston,  the  cushion  absorbs  the  liquid  fuel  spray 
injected  by  the  carburettor.  This  spray  is  immediately  vaporised  on 
coming  in  contact  with  the  electrically  heated  cushion,  thus  producing 
the  necessary  volume  of  hot  fuel  vapour  for  starting  the  engine. 

There  are  a  large  number  of  reasons  why  it  is  claimed  the  "  Kramer- 
Vaporiser  "  should  find  a  wide  application  to  petrol  enginesT  besides  the 
fact  that  it  fulfils  its  function  most  expeditiously  and  satisfactorily. 
Some  of  these  reasons  are  as  follows  :  It  can  be  made  to  suit  any  make  of 
petrol  engine,  and  any  make  of  motor  car  or  aeroplane  (the  only  informa- 
tion required  being  the  inside  dinmeter  of  inflintinn  pipe,  distance 
between  centres  of  bolt  holes 
in  flange,  and  voltage  of  ac- 
cumulator or  particulars  of  self- 
starter),  it  can  be  wound  for 
use  with  separate  4,  0,  8  or 
12-volt  accumulators,  or  it  can 
be  run  off  a  self-starting  or  car- 
lighting'equipment,  it  consumes 
only  about  30  watts,  generates 
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hot  vapour  w  ithin  90  seconds,  will  start  an  engine  about  400  times  on  a 
single  charge  of  the  vaporiser  accumulator  if  this  has  a  capacity  of  40 
ampere-hours  at  12  volts,  it  weighs  only  about  3  ozs.,  including  the  flange, 
and  is  practically  indestructible,  does  not  interfere  with  engine  inspection 
or  repair,  and  is  merely  a  substitute  for  the  present  flange  packing,  and 
therefore  easily  fitted,  this  being  effected  by  removing  the  bolts  clamping 
the  flanges  of  the  induction  and  carburettor  pipes,  replacing  the  existing 
packing  by  the  one  supplied  with  the  vapouriser  and  inserting  it  with  the 
cushion  placed,  as  shown  in  Fig.  2.  The  flanges  are  then  bolted  together 
again,  and  the  two  terminals  connected  by  means  of  a  flexible  cord  to  a 
combined  switch  and  pilot  lamp,  and  accumulator,  as  shown  in  Fig.  3. 

Before  inserting  the  vaporiser  into  the  induction  pipe,  it  is  advisable 
to  steep  the  asbestos  cushion  in  petrol  or  benzol.     After  it  has  been  in 


use  once  or  twice,  it  will  always  contain  sutlicient  fuel  to  vaporise 
imnudiately  after  it  is  switched  on. 

.\nother  use  for  the  "  K ramer- Vapouriser  "  is  to  obtain  better  and 
smoother  running  combined  with  increased  mileage  iK>r  gallon  of  fuel  on 
motor  cars  by  keeping  the  pad  continuously  heated — this  obviously 
neccfisi fating  the  provision  of  an  accumulator  of  eonsideiably  larger 
watt-hour  capacity  or  preferably  the  connection  of  the  vapuiisi-r  to  un 
electric  d\Tiamo  lighting  set.  The  increased  mileage  obtained  is  due  to 
the  fact  that  the  thicker  the  asbestos  cushion  inserted,  and  tlie  greater 
the  apparent  obstruction,  the  purer  the  fuel  vapour  and  the  less  wastage 
of  liquid  .spray  reaching  the  combustion  chambers.  It  should  also  bo 
pointed  out  that  the  absorbent  cushion  acts  as  a  vaporiser  in  itself, 
without  the  heating  element,  and  that  if  an  absorbent  jjad  be  i)ut  into 
the  induction  pipe  it  does  not  obstruct  the  passage  nor  interfere  with  the 
running  of  the  engine,  but  on  the  contrary  results  in  smoother  running, 
as  the  spray  is  not  sucked  in  neat  into  the  cylinders,  but  in  a  vaporised 
form. 

In  a  test  6n  a  25  H.r.  motor  car,  fitted  with  a  "  Kramcr-Vapouriser," 
the  asbestos  cushion  was  of  a  cylindrical  shajie,  and  of  the  same  diameter 
as  the  induction  j)i|>c.  viz.,  1\  ins.,  thus  apparently  obstructing  the 
whole  ])assage  of  the  induction  pipe.  An  extra  air  inlet  was  lifted  above 
the  ])ad.  The  car  started  up  instantaneously,  and  there  was  no  reduction' 
in  speed  or  power,  the  asbestos  pad  acting  in  a  similar  way  to  the  well- 
known  Lanchester  wick  carburettor. 


Legal   Intelligence. 

Workmen's  Compensation. 

In  the  Bow  (London)  County  Court  on  Monday.  Ed.  Hauxwell.  a))plied 
for  an  award  of  comiKnsation  against  the  Charing  Cross,  West  End  & 
City  Electric  .Sup])! y  ( 'ompany.  Applicant  was  an  assistant  engine  driver 
at  the  company's  ])Ower  station  at  Marsh-lane,  and  on  Dec.  1,  1918,  a 
ladder  fell,  causing  him  to  fall  into  the  pit,  and  his  right  wrist  was  broken. 
-At  that  time  he  was  earning  £4  13s.  2d.  a  week.  He  went  back  at  the 
end  of  March,  and  was  found  light  work  at  £3  lis.  8d.  a  week,  and  his 
compensation  was  lowered  from  2.5s.  to  10s.  a  week  for  eight  weeks.  Then 
he  was  put  back  on  to  his  old  work  for  a  time,  but  found  himself  incapable 
of  doing  it.  Respondents  discharged  him,  but  three  days  later  he  waj^ 
taken  back  as  an  assistant  box  cleaner  at  £3  10s.  a  week.  He  claimed 
that  since  July  he  had  lost  the  difference  between  the  £3  10s.  a  week 
and  the  £4  13s.  2d.  he  had  originally  earned.  Respondents  contended 
that  the  high  wage  earned  by  the  man  was  only  caused  by  his  tem- 
porarily doing  sonic  very  long  overtime,  but  it  was  of  such  short  duration 
that  it  would  not  be  fair  to  include  it  in  an  average  for  compensation. 
They  also  suggested  that  the  man  had  recovered  sufficiently  to  do  his  old 
work,  and  that  the  reason  for  his  discharge  was  because  he  absented 
himself  for  days  without  letting  them  know  why.  They  agreed  to  take 
him  back  on  the  rc|)resentations  of  his  union,  but  they  could' not  then  give 
liim  his  old  job,  as  a  number  of  their  old  employees  who  had  been  in  the 
Army  had  been  dcimibilised,  and  they  had  to  carry  out  their  promi.se 
to  find  them  jobs.  Ap])ellant  had  only  been  taken  on  during  the  war,  and 
was  not  entitled  to  the  same  consideration  as  the  soldiers. 

■Judge  Graham  reserved  judgment. 


Hodges  V.  Webb. 

On  Monday  Mr.  .lustiec  Peterson  commenced  the  hearing  of  this  action- 
in  which  ])laintitT  claimed  an  injunction  to  restrain  defendant  from 
wrongfully  interfering  or  attempting  to  interfere  with  his  employment 
and  his  right  to  dispose  of  his  labour  as  he  willed. 

Mr.  Hughes,  K.C..  said  that  jjlaintiff  was  an  electrician  foreman  in 
the  employment  of  Messrs.  Tyler  &  Freeman,  and  from  some  time  in 
August  last  he  hafl  been  w'orking  on  a  job  at  Watford.  Plaintiff  was  in 
charge  of  12  men.  and  until  October  13  everything  had  been  carried 
on  in  a  peaceful  manner.  He  had  formerly  been  a  member  of  the  Elec- 
trical Trade  Union,  but  some  time  ago  he  had  ceased  to  be  a  member 
of  that  union,  and  became  a  member  of  the  National  Association  of 
Supervising  Electricians.  Defendant  was  a  secretary  of  the  Electri<al 
Trade  Union,  and  apparently  he  was  not  satisfied  that  the  plaintiff 
should  remain  outside  that  union.  The  plaintiff's  complaint  was  that 
defendant  coerced  his  (plaintiff's)  employers  into  dismissing  him  by 
calling  out  on  strike  the  men  who  were  working  under  him,  and  by 
threatening  to  kee|i  them  out  until  he  was  dismissed.  No  complaint 
had  been  made  by  the  men  of  not  receiving  the  trade  union  rate  of  pay, 
and  all  went  wx-U  until  October  13,  when  the  defendant,  with  other 
officials  of  the  E.T.U.,  went  to  the  works  where  plaintiff  was  employed 
and  said  :  "  Have  you  got  an  E.T.U.  ticket  ?  "  Plaintiff  replied  :  "  No, 
I  am  a  member  of  the  N.A.S.E,"  and  the  defendant  then  said  :  "  Well, 
you  will  have  to  get  off  the  job."  After  further  conversation  defendant 
called  the  men  working  under  plaintiff  off  their  job,  and  they  went 
on  strike.  There  were  four  men,  in  addition  to  the  plaintiff,  who  were 
not  members  of  the  E.T.U.  Three  of  them  at  once  took  up  E.T.U. 
tickets,  and  the  other  man  remained  on  with  plaintiff.  He  was  not  a 
wireman,  but  merely  an  assistant.  These  two  '  carried  on  "  f(jr  10  days, 
when  the  assistant  also  had  to  leave  on  account  of  a  threat  of  a  strike. 
Correspondence  with  Jlessrs.  Tyler  &  Freeman  then  ensued  and  finally 
plaintiff   was   discharged. 

Evidence  was  given  by  Mr.  Tyler  and  others,  but  the  hearing  hatS 
not  concluded  when  we  went  to  press. 
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Commercial  Topics. 

Capital  Issues  in  1919. 

AccortUug  to  statistics  reccnti}-  prepared  by  the  London  Joint  City  and 
Midland  Bank,  the  amount  of  new  capital  issues  by  electric  light  and 
power  companies  during  1919  was  £3,604,088,  compared  with  £1,501, 700 
in  1918  ;  by  iron,  coal,  steel  and  engineering  enterjirises,  £24,(335,948, 
against  f  lo,513,0~3  ;  by  telegraph  and  telephone  companies  £5,455,OC0, 
compared  with  nil  in  1918  ;  and  by  tramway  and  omnibus  under- 
takings. £1.449,247,  against  £133,2110. 

*  *         *         * 

Clearing  Oflice  for  German  Debts. 

The  Clearing  Office  for  enemy  debts  provided  for  in  the  Treaty  of 
Peace  with  Germany  has  been  established,  and  Mr.  E.  S.  Grey,  Senior 
Official  Receiver  in  IJankrupfcy,  has  been  appointed  Controller,  to  whom 
communications  should  be  addressed  at  Cornwall  House,  Stamford- 
street,  London,  S.E.I.  In  order  to  advise  the  Controller  in  the  operation 
of  the  Clearing  Office  the  following  committee  has  been  appointed  :  — 
Sir  Wm.  Plender,  C.B.E.  (Chairman),  Mr.  Geo.  Watson,  Mr.  0.  R.  A. 
Simpkin,  C.B.E.  (Public  Trustee),  and  Mr.  H.  A.  Payne,  C.B.  (Board 
of  Trade).  Particular  branches  of  industry  and  commerce  are  being 
invited  to  nominate  representatives  to  confer  with  the  Controller. 

*  *         *         * 

Trade  With  Central  Europe. 

A  Command  Paper,  w-hich  was  issued  on  Monday,  defines  the  con- 
ditions on  wliich  British  trade  with  Ciermany  and  certain  other  countries 
may  now  be  resumed.  British  traders  are  urged  to  make  every  effort 
to  secure  a  proper  footing  in  Central  Europe.  Any  goods  may  be  sent 
to  Germany  without  license,  except  goods  on  lists  "  A  "  and  '"  B  "  of  pro- 
hibited exports 

Any  goods  may  be  imported  from  Germany,  and  paid  for,  w-ithout 
license,  except  goods  whose  importation  from  all  foreign  countries  is 
prohibited.  The  import  prohibitions  established  during  the  war  have 
been  temporarily  suspended  pending  either  reversal  of  Mr.  •lustice 
Sankey's  judgment  or  legislative  action  to  secure  pow-ers  to  impose 
restrictions.  It  is  stated  that  "  Importers  should  clearly  understand  fhat 
in  the  event  of  these  powers  being  conferred  by  Parliament,  or  in  the 
event  of  the  judgment  being  reversed  on  appeal,  licenses  to  import 
restricted  goods  will  not  be  granted  merely  on  the  ground  that  the  goods 
had  been  ordered  between  the  date  of  the  judgment  and  that  of  the  re- 
establishment  of  the  restrictions." 

Other  transactions  of  a  commercial  or  financial  nature  with  firms  in 
Germany  are  permissible  without  license,  provided  they  do  not  involve 
payment  or  receipt  of  money  arising  out  of  pre-war  transactions,  &c. 

As  regards  Turkey,  Bulgaria  and  the  territories  previously  includde 
in  the  Austro-Hungarian  dominions,  the  British  regulations  are  similar 
to  those  which  ajjply  to  Germany. 

*  *         *         * 

Changes  in  Patents  and  Designs  Law. 

The  Patents  and  Designs  Act,  which  became  law  on  Dec.  23,  191'.1. 
makes  numerous  alterations  in  the  British  patent  law,  of  which  the 
following  are  those  of  most  general  uiterest  to  inventors  and  patentees  : — 
The  term  of  a  patent  is  increased  to  16  years.  This  applies  to  all 
patents  on  applications  dated  Dec.  23,  1905,  "or  later.  The  fees  (if  any) 
to  be  paid  for  the  15th  and  I6th  years  arc  not  yet  fixed. 

The  period  of  prorisional  protection  is  increased  to  nine  months.  Any 
application,  therefore,  accompanied  by  a  provisional  .specification  and 
lodged  subsequent  to  March,  1919,  may  be  completed  within  nine  months 
of  the  date  of  application,  or,  by  the  pa3'ment  of  a  fine,  w-ithin  Hi  months. 
A  patentee  (other  than  a  late  enemy)  who  has  by  reason  of  the  w-ar 
suffered  loss  or  damage  (including  loss  of  opportunity  of  dealing. with  or 
developing  his  invention,  owing  to  his  having  been  engaged  in  work  of 
national  importance  connected  with  the  war),  may  apply  in  a  simpler 
and  cheaper  manner  than  hitherto  possible  for  a"  prolongation  of  the 
term  of  his  patent,  and  the  Court,  in  considering  the  application,  may 
have  regard  solely  to  such  loss  or  damage. 

.\ny  person  who  has  acquired  or  may  acquire  by  assignment,  licence 
or  the  like,  anv  interest  in  a  patent  or  design,  must  register  his  interest 
at  the  Patent  Office. 

The  grounds  on  which  the  grant  of  a  patent  may  be  opposed  are 
enlarged,  and  such  grant  may  now  be  opposed  on  the  ground  that  the 
invention  has  been  published  in  any  document  published  in  the  United 
Kingdom  prior  to  the  application. 

Under  certain  conditions,  publication  of  an  invention  in  a  Paper  read 
before  a  learned  society  does  not  invalidate  a  patent  subsequently 
applied  for.  This  ])rovision,  how'ever.  is  fraught  with  the  greatest  danu'  r. 
and  in  a  circular  issued  by  the  Chartered  Institute  of  Patent  Agents  it 
is  recommended  that  this  should  not  be  taken  advantage  of  without 
professional  advice. 

Nopperson  other  than  a  registered  patent  agent  may  now  practise, 
describe  or  hold  himslf  out  as  a  patent  agent. 
The  foUow'ing  provisions,  thoiigh  not  yet  in  force,  are  also  of  interest : — 
At  any  time  after  the  sealing  of  a  ])atent  the  patentee  may  request  the 
Comptroller  to  endor.se  the  patent  w-ith  the  words  "  Licences  of  right." 
The  Comptroller,  on  being  satisfied  that  the  patentee  is  not  precluded 
from  making  such  request,  will  so  endorse  the  patent,  and  thereafter  the 
patentee  will  only  have  to  pay  half  the  normal  renewal  fees,  but  any 
person  w  ho  wishes  to  use  the  invention  will  have  the  right  to  a  licence 
on  terms  to  be  settled  by  the  Comptroller  in  default  of  agreement  between 
such  persons  and  the  patentee. 

Drastic  provisions  as  regards  the  grant  of  compulsory  licences  and 
revocation  have  been  substituted  for  sec.  27  of  the  old  Act. 


Electricity  Supply. 

The  demand  for  electricity  in  Hrierfield  is  increasing,  but  instal- 
lation work  is  delayed  owing  to  the  scarcity  of  cables  and  meters. 

Application  has  been  made  by  Darwex  Council  for  sanction  to  borrow 
£27,695  for  converting  plant  and  cables  in  order  to  obtain  a  supply  of 
electricity  in  bulk  from  the  Lancashire  Electric  Power  Company. 

WiGAN  Council  has  applied  for  sanction  to  borrow  £12,050  for  a 
1,300  kw.  rotary  converter,  &c.,  at  Bradford-place  station,  and  a  50  kw. 
rotary  converter  at  the  Pemberton  sub-station. 

An  increase  in  salary  of  £200  a  year,  making  £l,t'00,  has  been  granted 
by  Blackburn  Town  Council  to  Mr.  P.  P.  Wheelwright,  the  Borough 
Electrical  Engineer. 

GRE.4T  Harwood  Council  have  applied  to  the  Board  of  Trade  for  an 
extension  of  time  for  carrv'ing  out  its  Electric  Lighting  Order,  and  a 
committee  has  been  appointed  to  make  arrangements  for  an  electric 
supply  scheme. 

The  Secretary  for  Scotland  has  authorised  Gla.sgow  Corporation  to 
borrow  a  further  £1,000,000  for  the  execution  of  capital  works  under 
their  Electric  Lighting  Order  of  1890,  raising  the  authorised  borrowings 
to  £5,071,478. 

Bishop's  Stortford  Council  has  protested  to  the  Board  of  Trade 
against  the  application  of  the  Bishop's  Stortford,  Harlow  &  Epping  Gas 
&.  Electricity  Company  for  an  order  to  allow  the  charge  for  electric 
current  to  be  increased  to  Is.  per  unit. 

The  Fuel  Controller's  restrictions  upon  the  supply  of  electricity  in 
Hull  have  been  withdrawn,  and  in  future  the  supply  of  electrical  energy 
for  industrial  purposes  will  be  unrestricted,  while  cinemas  may  give 
matinees  on  Thursdays  and  Saturdays. 

Alderley  Edge  Urban  Council  has  adopted  the  sensible  policy  of 
appomting  several  ladies  upon  the  Housing  Committee,  for  the  purpose 
of  considering  the  plans  of  new  houses,  the  internal  fittings  and 
arrangements,  and  the  provision  to  be  made  for  lighting  and  heating. 

It  is  proposed  to  put  dowm  a  new  power  station  of  10,000  kw.  capacity 
which  will  be  controlled  by  a  joint  generating  board  to  be  appointed  by 
the  Mexbokough  Urban  Council  and  the  Yorkshire  Electric  Pow'er  Com- 
pany. The  proposed  site  for  the  ne%v  station  is  in  Adwick,  near  the 
Mexborough  boundary. 

Liverpool  Tramways  and  Electric  Power  and  Lighting  Committee 
recommended  the  City  Council  to  divide  the  work  of  the  committee, 
and  to  constitute  a  new  committee.  It  is  proposed  that  one  committee 
shall  deal  entirely  with  tramway  matters,  and  the  other  with  electric 
power  and  lighting. 

SotJTH  Shields  Electricity  Committee  proposes  to  apply  for  sanction 
to  undertake  a  scheme  for  extensions  of  the  electricity  untlertaking  in 
order  to  meet  the  increased  demand  for  electrical  energy.  There  was  a 
deficit  on  the  past  year's  working  of  £7,385  13s.  6d.,  which  will  be  met 
out  of  the  reserve  fund. 

In  order  to  meet  the  needs  of  the  immediate  future,  Leicester  Tram- 
ways and  Electricity  Committee  propose  to  instal,  at  a  cost  of  £12,000, 
a  number  of  static  transformers  at  the  Newarke-street  sub-station  of  a 
total  capacity  of  6,000  kw.,  to  balance  the  whole  of  the  single-phase  load 
on  to  the  tliree-phase  mains. 

Blackburn  electric  suj^ply  department  has  received  applications  from 
several  cotton  mills  in  various  localities  for  the  supply  of  current  which 
will  necessitate  the  laying  of  new  mains.  The  applications,  as  well  as 
the  request  for  wiring  the  whole  of  the  Poor  Law  Institution  builchngs,  are 
being  dealt  with  by  the  new  Electrical  Generating  Station  Committee. 

Barxard  C'a.stle  and  Bishop  Auckland  were  last  week  deprived 
of  gas  owing  to  the  shortage  of  coal.  The  Cleveland  and  Durham 
County  Electric  Power  Company,  whose  cables  run  through  the  main 
streets  of  Bishop  Auckland,  are  willing  to  extend  to  the  side  streets  if 
sufficient  guarantee^  can  be  obtained. 

.\ccording  to  the  Chesterfield  Electricity  Committee,  the  amount  of 
electric  current  which  will  be  consumed  for  private  lighting  during  the 
current  financial  year  will  be  about  12  per  cent,  of  the  output,  and  that 
the  saving  expected  from  the  reduction  in  the  price  of  coal  is  less  than  £70. 
It  is  therefore  proposed  to  make  a  75  per  cent,  increase  over  pre-war  in 
the  scale  of  charges. 

Buxton  Corporation  has  decided  to  carry  out  alterations  to  and  exten- 
sions of  the  electric  generating  plant  and  mains,  for  wiiich  application 
has  been  made  to  borrow  £24,379.  It  is  proposed  to  substitute  gas 
cnsjines  for  the  existing  steam  plant  at  a  cost  of  £15,775,  to  extend  the 
mains  and  network  pillars  at  £2,763,  and  to  lay  new  distributing  cables 
and  er.'ct  eight  network  pillars  at  £2,800. 

.\ld.  Higham  informed  AccRiXGTox  Council  last  week  that  the  poor  coal 
now  being  supplied  accounted  for  the  large  consumption  per  unit.  In 
s])ite  of  these  drawbacks,  he  believed  thev  would  come  out  on  the  right 
sid;.  They  had  got  the  permission  of  the  Electricity  Commissioners  to 
carry  out  extensions,  and  they  had  a  scheme  which  would  give  them 
something  like  20,000  h.p. 

The  Yorkshire  Electric  Power  Company  proposes  to  lay  mains  through 
the  most  im|iortant  towns  of  South  Yorkshire  in  accordance  with 
their  statutory  jiowc  is,  but  in  the  Dearne  Valley,  where  the  Dearne 
District  Electricity  t'ommittee  also  possess  electric  suppl.y  powers,  the 
constituent  Councils  (Wath  and  Wombell)  are  asking  the  Government 
"■  to  defer  or  suspend  the  company's  powers  until  the  Government 
scheme  for  the  supply  of  electricity  is  defined." 


THE  ELECTRICIAN. 


Jaxiary  16    1920. 


A  memorial  tablet  of  all  the  employees  o{  the  Manchkstkk  ('nr|)()ra- 
tion  electricity  works  who  were  killed  in  the  war  was  unveileil  at  the 
Stuart  Street  station  on  the  1 1th  inst.  by  the  Lord  Mayor,  Alderman 
Tom  Fox.  The  tablet,  which  is  of  bronze,  and  is  in  a  prominent  positif.n 
on  a  wall  in  the  works,  has  l)een  erected  by  the  men  to  "  the  hoiuuired 
memory  of  their  eomrides,"  who  numbered  25.  Altogether  212  nun 
joined  up  from  the  Stuart -street  works. 

Nel-son"  Town  Council  has  decided  to  accept  the  tender  of  the  Brush 
Electrical  Engineering  t'omi)any  for  the  supply  of  two  Ljungstnnn  turbo- 
generators Councillor  Cooke  explained  that  the  capacity  of  their  plant 
was  only  800  kw.,  and  they  were  running  regularly  at  over  iKMl  kw.  In 
the  future  they  were  exix>cting  Colne  taking  a  million  units  for  their  own 
use.  At  present  they  had  applications  for  the  running  of  1,700  to  1,800 
looms  by  electricity.  The  ))resent  machines  used  28  lb.  of  steam  per 
kilowatt :  but  the  Brush  machinery  would  run  at  between  12  lb.  and  1,'i  \h. 
of  steam.     The  cost  of  the  t«o  machines  would  be  £47,iit)0. 

In  regard  to  the  Tummel  water  power  scheme,  particulars  of  which 
were  given  in  a  recent  issue.  Dindee  Electricity  Committee  has  asked 
Mr.  C.  S.  Meik  and  Mr.  \V.  .).  (J.  Binnie  to  state  whether  they  would  be 
prepared  to  arrange  contracts  for  the  works  suggested  on  the  basis  of 
their  estimates,  and  failing  this  whether  they  would  be  j)repared  to 
famish  detailed  plans  and  specifications  on  which  their  estimates  are 
based  in  order  that  thes?  might  be  examined.  The  Chief  Electricity 
Commissioner  is  also  to  be  approached,  and,  if  necessary,  the  Ministry 
of  Transport,  w-ith  a  view  to  ascertain  whether  and  to  what  extent  they 
would  be  prepared  to  assist  the  scheme  in  the  matter  of  finance,  control 
of  material,  or  otherwise. 

Having  considered  the  report  of  Mr.  M.  E.  Lacey,  on  the  future  i^ 
the  electricity  undertaking,  Bvrnley  Electricity  Committee  recently 
recommended  the  Council  to  obtain  sanction  to  borrow  £7.5,000  for 
extensions,  including  the  installation  in  the  existing  station  of  an  addi- 
tional 3.0O0  kw.  turbo-alternator,  with  three  water-tube  boilers,  econo- 
miscrs.  cooling  tower,  .st?am  and  wat?r  piping,  a  rotarj-  converter,  &c. 
Even  when  the  proposed  extensions  are  carried  out  the  Committee  will 
still  be  unable  to  supply  all  jirospcctive  consumers.  There  is,  however. 
a  scheme  on  foot  for  the  establishment  of  a  power  station  outside  the 
borough.  During  thedi-cussion  at  theCouncil meeting  last  week  it  was 
stated  that  intending  consumers  in  the  Rosegrove  district  had  been 
waiting  12  yeasr  for  a  supply.     The  recommendation  was  adopted. 

In  view  of  repeated  increases  of  wages  and  in  the  cost  of  materials 
t^e  Electricity  Committee  cannot  make  a  reduction  at  present  in  the 
prices  charged  for  electricity.  The  Committee  has  adopted  the  revised 
list  of  basic  rates  to  be  paid  to  various  classes  of  employees  in  elec- 
trical undertakings. 

It  is  to  be  hoped  that  there  will  be  no  delay  in  putting  into  force  the 
provisions  of  the  Electricity  (Supi)ly)  Act,  but  before  this  can  be  done 
the  existing  powers  of  the  Board  of  Trade  must  be  transferred  by  an 
Order  in  Council  to  the  Ministry  of  Transport,  and  when  this  is  done 
the  Electricity  Commissioners  will  be  appointed.  According  to  the 
"  Scotsman  "'  the  Minister  of  Transport  has  practically  decided  upon 
the  CommLssioners.  Under  the  Act  the  maximum  number  of  Commis- 
sioners is  five,  and  in  view  of  the  great  amount  of  spade  work  wliich 
will  be  necessary  at  the  beginning  five  appointments  will  be  made.  It 
is  generally  accepted  that  Sir  .John  Snell.  who  has  acted  as  chief  adviser 
to  the  Government  in  connection  with  the  Act,  will  be  appointed  ('hief 
Commissioner.  Two  of  the  other  four  will  be  engineers,  one  with  muni- 
cipal experience  and  the  other  with  company  experience,  and  the 
remaining  two  will  be  financial  and  legal  experts.  The  first  duty  of 
the  Commissioners  will  be  the  map])ing  out  of  the  country  in  definite 
regions,  and  the  holding  of  inquiries  into  the  various  local  needs  and 
resources.  It  is  intended  to  divide  Scotland  into  two  regions,  whose 
respective  centres  will  be  Edinburgh  and  Glasgow,  although  the  question 
of  the  formation  of  a  northern  region  centreing  round  Nairn  has  been 
under  consideration. 

Lough  BOROUGH  Corporation  has  appointed  Mr.  C  H.  Wordtngham 
consulting  engineer  in  connection  with  a  prospective  scheme  for  the 
extension  of  the  electricity  works  at  a  cost  of  about  £l.jf'.f)no.  Mr. 
Wordingham  and  Mr.  .1.  H.  Rider  are  the  consultnit;  engineers  for  the 
projected  central  supply  station  for  the  East  Jlidlands,  which  is  con- 
sidered likely  to  create  difficulties  for  the  Loughborough  extensions. 
Leicester  is  the  nearest  large  station  to  Loughborough,  but  the  Lough- 
borough Electricity  Committee  is  of  opinion  that  no  reliance  should  be 
pljiced  on  any  proposal  for  obtaining  assistance  from  Leicester,  and  an 
additional  supply  is  urgently  required  to  meet  the  requirements  of 
present  and  future  consumers.  .Aid.  Bumpus,  chairman  of  the  Electricity 
Committee,  states  the  matter  is  extremely  urgent.  There  is  not  only 
a  largely  increased  demand  for  current,  but,  in  his  opinion,  it  is  very 
desirable  that  some  portion  of  that  demand  should  be  supplied  at  the 
earliest  possible  time.  The  recommendations  of  his  Committee  were  the 
first  step  in  a  very  heavy  ex|)enditure,  but  that  expenditure  was  inevitable. 
There  was  no  other  source  of  electricity  for  manufacturers,  except  by 
the  extension  of  these  works.  Leicester  was  in  a  worse  position  than 
Loughborough  ;  their  own  manufacturers  could  not  get  power,  and 
Nottingham  was  at  least  as  bad  as  l^eicester.  The  Electricity  Com- 
missioners were  averse  to  extensions  to  small  plants,  but,  on  sufficient 
reason  being  shown,  it  was  possible  that  the  aversion  might  be  overcome. 
They  could  not  expect  to  draw  any  current  from  the  projected  central 
station  for  four  or  five  years,  and  to  secure  the  necessary  power  in  Lough- 
borough an  expenditure  of  anything  up  to  £150,C00  would  have  ti  le 
incurred. 


Electric   Traction. 

Ilkori)  Urban  Ccnim  il  1ms  decided  lo  pun  lia>c  six  drwcU  electric 
vehicles'at  £1,32.)  each. 

It  is  announced  thai  the  employment  of  a  train  "  hustler  "  at  the 
Victoria  station  of  the  .Metropolitan  District  Railway  has  been 
such  a  success  that  a  similar  experiment  is  being  made  at  Charing  Cross 
station. 

The  Laxcwshire  and  District  Federation  ok  Tramwav  Autho- 
rities has  protested  against  the  action  of  the  National  Tramways 
Industrial  Council  in  agreeing  to  pay  time  and  half  rates  for  the  extra 
bank  holiday  following  Christmas  Day. 

Salford  Corporation  has  a|)proved  the  promotion  of  the  Bill  to 
authorise  the  construction  of  additional  tramways,  to  provide  and  run 
motor  omnibuses,  also  for  further  powers  for  the  electric  lighting  ami 
other  municipal  undertakings. 

During  the  current  year  Sheffield  tramways  department  will  spend 
about  £200,000  on  new  tramcars  and  the  completion  of  the  new  depot 
at  Crookes.  Twenty-five  new  cars  were  commissioned  late  last  year, 
three  more  have  been  put  into  service  since  Jan.  1,  and  there  are  still 
47  to  come  before  the  end  of  the  year. 

At  a  public  meeting  at  St.  Anxe's-ox-thk-Sea  a  resolution  was  passed 
approving  of  the  Council's  application  to  Parliament  for  a  Bill  to  acquire 
the  undertaking  of  the  Blackpool,  St.  Anne's  and  Lytham  Tramways 
Company  (the  purchase  price  of  which  is  £140,000),  to  emiJOwer  them 
to  run  tramways,  omnibuses,  &c. 

SwAXSE.\  ratepayers  at  a  meeting  called  to  consider  the  Corporation'" 
Bill,  expressed  strong  objection  to  clauses  providing  for  the  establish" 
ment  of  motor  omnibus  services,  and  urged  that  the  tramways  should 
be  extended.  The  Town  Clerk  pointed  out  that  the  cost  of  extending 
the  tramways  (£;iO,((;0  a  mile)  was  now  prohibitive. 

On  a  vote  the  amendment  to  delete  the  clause  was  defeated,  but  a 
second  amendment  deleting  all  clauses  relating  to  the  provision  of 
transport  facilities  for  any  district  outside  the  borough  was  carried. 

The  question  of  the  purchase  of  the  undertaking  of  the  Lanarkshire 
tramways  is  at  present  under  consideration  by  a  committee  of  the  County 
Council.  At  a  recent  conference  between  representatives  of  the  Council 
and  the  other  local  authorities  interested  it  w.as  decided  not  to  entertain 
the  company's  offer  to  .sell,  but  if  the  company  thought  fit  to  submit  an 
amended  offer  it  would  be  laid  before  a  future  meeting.  Sir  Thomas 
.Munro,  count}'  clerk,  advised  they  should  not  buy  on  the  terms  asked. 
The  County  Council  could  only  buy  in  co-operation  with  the  burghs, and  in 
1928  they  would  not  have  the  same  difficulty  as  they  had  now.  The 
members  of  the  Committee  were  nearly  all  in  favour  of  purchasing,  but 
not  on  the  suggested  terms.  It  was  pointed  out  that  all  the  members 
had  not  full  information  as  to  the  proposed  terms  of  sale,  and  it  was 
agreed  to  defer  discussion  to  a  meeting  of  the  whole  Council  in  Committee. 

Representatives  on  the  Nation.\l  Joixt  Ixdustrial  Council  for 
Trajiwavs  of  the  employers  in  Area  D  (Yorkshire,  Lincolnshire  and 
North  Derbyshire)  were  recently  elected  as  follows,  the  first  six  being 
rei)rescntatives  of  munici|ial  undertakings  and  the  other  four  of  company 
concerns  :  Messns.  A.  A.  151a<kburn  ^HuddersHeld).  A.  Smith  (Keighlev) 
R.  H.  Wilkinson  (Bradford),  Bamforth  (Doncaster).  J.  W.  Hame  (York), 
E.  S.  Ravner  (Hull),  H.  L.  White  ((ircat  Grimsby).  E.  A.  Paris  (Dews- 
bury),  E.'Nicoll  (Bamsley),  and  W.  MctJibbc.n  (Mc\ borough).  Alderman 
H.  Brown  (Leeds),  Mr.  A.  R.  Fearnley  (Sheffield).  .1.  B.  Hamilton  (Leeds), 
and  H.  England  (Wakefield)  are  ex-officio  members.  Mr.  R.  R.  Hubball 
(Leeds)  was  chosen  secretary  and  treasurer,  and  it  was  recommended  to 
the  Joint  Council  that  Alderman  Brown  be  a])pointed  chairman  of  the 
Area  Council.  The  employees'  representatives  have  also  been  elected, 
and  these  include  Mr.  F.  Thraves  (Sheffield)  as  deputy  chairman,  and 
Mr.  H.  Clay  (Leeds)  as  secretary. 

A  proposal  to  increase  the  tramway  fares  has  been  under  consideration 
by  the  (Jlasoow  Tramways  Committee  for  some  time,  but  Corporation 
decided  last  week  not  to  make  any  increase  during  the  current  financial 
year,  which  will  end  on  May  31.  This  decision  was  opposed  by  the 
Conven.r  (Mr.  Kelly),  who  reviewed  the  history  of  the  tramway  under- 
taking. On  the  "outbreak  of  war  in  1914,  all  extension  work  was 
stopped,  additions  to  equipment  could  not  be  made,  wages  began  to 
increase,  and  the  cost  of  all  necessary  materials  rose  enormously.  The 
wages  bill  was  £1,143,000  a  year,  against  £441,000  for  the  year  ended 
May,  1914,  and  they  were  now  paying  for  materials  required  for  the 
track,  electrical  equipment,  cars,  and  indeed  everything  they  used, 
from  two  to  four  times  pre-war  prices.  The  ccst  of  renewing  one  mile 
of  single  track  was  £10,270  against  £3,9()0  in  1914.  The  revenue  had 
also  shown  a  large  increase  each  year,  but  the  increase  in  wages  and 
materials  and  rates  and  taxes  had  been  in  far  greater  ratio  since  1914. 
Taking  the  cost  of  renewing  one  mile  of  single  track  at  £10,000,  to  renew 
the  80  miles  of  track  to  be  dealt  with  would  mean  an  outlay  of  £800,000 
in  four  years.  The  last  accounts  to  May  last  showed  that  they  had  then 
£312,451  for  the  renewal  of  permanent  way.  By  May,  1923,  they 
would  have  spent  £800,000  on  the  80  miles^  leaving  £()2,000  against 
depreciation  then  existing.  £137,394  was  the  figure  they  proposed 
to  take  out  of  revenue  for  each  of  the  next  four  years,  and  one-fourth 
of  £137,394  was  the  sum  debited  in  the  trading  account  for  the  three 
months  to  August  last,  which  showed  a  loss  of  £19,43.1.  There  was  also 
debited  in  the  account  one-fourth  of  the  sum  equal  to  that  taken  from 
revenue  for  depreciation  of  plant  and  rolling  stock.  There  had  been 
no  improvement  during  the  past  three  months,  and  if  matters  were 
allowed  to  go  on  as  at  present  the  year's  accounts  to  May  next  would 
show  a  serious  loss. 
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Imperial  and  Foreign  Notes. 

The  Fedekated  Malay  States  i-ail\va3"s  will  [jrovide  electric  light 
installations  at  all  stations  where  the  night  mail  stops. 

Kerano  (Victoria)  Shire  Council  proposes  to  borrow  £(i,,')00  fur  th<' 
equipment  of  electricity  works. 

Ar.BURY  (N.S.W.)  Council  will  extend  their  generating  electric  plant 
at  a  cost  of  £32,000. 

WOLLOXGOSG  (N.S.W.)  Council  has  decided  to  expend  £8,000  on 
electric  supply  and  distributor  cables.  It  is  proposed  to  obtain  electricity 
in  bulk  from  the  Government  power  house  at  Port  Kembla. 

West  Maitland  (N.S.W.)  Council  recently  acceirted  an  offer  of  the 
Caledonian  Company  to  su])ply  electricity  in  bulk,  and  about  £20,000 
will  be  spent  on  a  distributing  station  and  supply  cables. 

As  the  result  of  the  recent  deputation  from  the  District  Progress 
Association  Bright  (Victoria)  Council  will  obtain  a  report  from  Mr.W.  T. 
Bridger  on  the  possibilities   of  lighting  the  town  electrically. 

The  Government  of  Jamaica  have  arranged  to  obtain  the  service^ 
of  two  electrical  engineers  from  England  in  connection  with  the  proposal 
for  the  electrification  of  the  railway,  and  for  the  utilisation  of  the 
water  jDOwer  of  the  Island. 

The  Victirian  Minister  of  Mines  announces  that  the  Victorian- 
Electricity  C'oMiiissioNEKS  have  collected  particulars  of  methods 
employed  in  Germany  for  working  brown  coal  and  for  the  manufacture 
of  briquettes.  The  brown  coal  existing  in  Germany  i.s  very  sirailiar  to 
the  deposits  at  Morwell,  which  are  said  to  afford  the  best  basis  of  the 
extensive  scheme  of  electric  supply  undertaken  by  the  Electricity 
Commissioners  of  \'ictoria.  The  experience  gained  in  working  the 
deposits  in  Germany  is  expected  to  be  particularly  helpful  in  designing 
the  Victorian  plant. 


"  A  company,  with  a  capital  of  £1,000,000,  has  been  formed  in  Santiago, 
Chili,  for  the  erection  of  an  electric  power  station  of  30,000  h.p.  for  the 
supply  of  electric  power  to  local  industries  and  railways. 

The  Formosan  Hydro-Electric  Company  has  been  formed  for  utilising 
the  water  power  available  at  Lake  Candidius  snd  other  parts  of  Softh 
Formosa  and  for  the  supply  of  cheap  electric  power  in  order  to  develop 
the  agricultural,  sugar  and  other  industries. 

It  is  proposed  to  construct  an  underground  electric  failway  in  ToKio, 
and  the  "'  Tokio  City  Companv  "  has  been  formed  with  a  capital  of 
50,000,000  yen  (about  £5,000.0t)0)  for  the  purpose.  The  length  of  the 
first  section  of  the  line  will  be  9  miles,  and  the  period  for  completing  it  is 
three  years. 

The  Swedish  Goveexmext  has  authorised  the  municipality  of 
Vaxholm,  near  Stockholm,  to  raise  a  loan  of  100,000  Kr.  to  take  over 
and  extend  the  local  electric  supply  undertaking.  At  the  next  session 
of  the  Riksdag  a  grant  of  23,000,000  kroner  will  be  voted  for  the 
completion  of  the  water-power  stations  Alokarlei,  Motala  and  Har- 
spranget. 

Telegraph  and  Telephone  Notes. 

According  to  an  Admiralty  notice  it  is  shortly  intended  to  send  out 
gale  warnings  by  wireless  telegraphy  to  all  ships  at  sea. 

The  Telegraphic  Route  via  Marconi  to  the  United  States  of 
America  and  Newfoundlasd  has  been  temporarily  suspended,  due  to 
a  matter  affecting  an  agreement  with  the  Western  Union  Cable  Company_ 

The  Uruguay-am  Council  of  Administr.ation  has  recommended 
the  Legislative  Chambers  to  authorise  the  Department  of  Wireless 
Telegraphy  to  contract  for  a  loan  of  S200,CCfl  (Uruguayan  gold)  from 
the  Bank  of  the  Republic,  in  order  to  carry  out  improvements  and 
extensions  in  the  radiographic  services. 

0\ving  to  the  recent  storm  telegraphic  communication  with  the  Con- 
tinent and  with  certain  parts  of  the  North  and  with  Ireland  have  been 
interrupted.  This  illustrates  the  need  for  more  underground  cables, 
and  we  hope  that  the  Post  Office  authorities  will  proceed  with  the  work 
of  extending  their  underground  network  as  rapidly  as  possible. 

Arrangements  are  b?ing  made  to  establish  a  centb.il  wireless  st.ytion 
under  the  Air  Ministry  for  the  collection  of  intelligence  as  to  the  move- 
ments of  travelling  aircraft  and  the  meteorology  of  the  upper  air.  The 
main  exchange  is  at  present  in  the  offices  of  the  Air  Ministry  at  India 
House,  Kingsway,  but  the  new  station  will  probably  be  near  Croydon. 
A  network  of  similar  stations  is  to  be  extended  throughout  the  country. 
The  Marconi  "'  continuous  wave  ""system  is  employed. 

A  special  w-ireless  service  between  England  .^nd  Italy',  for 
the  use  of  the  newspaper  Press,  was  opened  on  the  6th  inst.  by  the 
Marconi  Company.  The  service,  authorised  by  the  Italian  Govern- 
ment and  the  British  Post  Office,  was  instituted  particularly  to  assist 
the  Italian  Press  in  obtaining  prompt  reports  of  the  Italian  Prime 
Minister"s  visit  to  London.  The  Marconi  high-powered  station  at 
Carnarvon  is  being  used,  and  three  hours  daily  have  been  allotted  for 
this  particular  traiiic. 

The  Radio  Corporation  of  America,  with  a  capital  of  .^20.000,000 
(£4,000,000),  has  been  incorjiorated  by  the  General  Electric  Company 
interests  to  take  over  the  Mavconi  Wireless  Telegraph  Company  of 
America,  including  the  interest  in  that  company  acquired  from  the  late 
British  owners.  The  commercial  wireless  service  is  to  cover  both  the 
Americas,  Hawaii,  Great  Britain.  France,  Scandinavian  countries,  China 
and  Japan,  but  the  date  of  inauguration  awaits  the  release  of  the  wireless 
stations  by  the  Government. 


Institution  Notes. 

The  next  general  meeting  of  tlie  Wireless  Society  op  London' 
will  be  held  on  January  29  at  li  p.m.  at  the  Institution  of  Civil  Engi- 
neers, when  a  lecture  illustrated  by  experiments  and  lantern  slides  will 
be  given  by  Mr.  R.  C.  Clinker,  entitled  "'  A  Portable  Valve  Set  and  Some 
Properties  of  C.  W.  Circuits."  It  is  announced  that  several  provincial 
Wireless  Clubs  and  Societies  desire  to  become  affiliated  to  the  Society. 

The  annual  dinner  of  the  Liverpool  Engineering  Souety  will  be 
held  at  the  Exchange  Station  Hotel,  Liverpool,  at  7  p.m.  on  Thurs- 
day, Feb.  12. 

Prof.  W.  H.  Bragg,  F.R.S.,  has  recently  delivered  a  course  of  six 
lectures  adapted  to  a  juvenile  auditory  at  the  Royal  Institution. 
The  subject  was  Sound,  the  lecturer  giving  first  a  general  idea  of 
the  phenomena  of  sound.  In  this  connection  the  "  ripple  tank " 
proved,  he  said,  to  be  a  useful  device,  and  by  its  means  the  reflection  of 
waves  was  very  clearly  shown.  Sound  shadows  were  demonstrated  by  a 
bird  call  and  a  sensitive  flame,  the  particular  flame  used  being  very  sen- 
sitive. The  second  lecture  was  concerned  with  music,  and  modes  of 
vibration  were  illustrated  by  the  vibrations  of  different  lengths  of  spiral 
spring,  which  were  controlled  by  the  current  flowing  through  the  shortest 
length,  the  latter  acting  as  a  contact  maker.  The  subject  of  the  tliird 
lecture  was  "  Sounds  of  the  Country."  The  vibrations  of  bells  were 
effectively  shown  by  the  spray  resulting  when  a  glass  containing  water 
was  bowed.  By  means  of  a  bird  call,  a  sensitive  flame  and  arcs  of  card- 
board, the  phenomenon  of  the  whispering  gallery  was  explained.  In  the 
fourth  and  iifth  lectures  Prof.  Bragg  dealt  with  sounds  in  the  country 
and  the  sea.  The  way  in  which  animals,  such  as  the  grass-hopper,  chirp 
was  explained  ;  also  the  whistling  of  wind  across  wires  and  ropes  was 
illustrated  by  tlie  oscillating  flow  of  water  in  passing  an  obstacle.  In  the 
concluding  lecture  Prof.  Bragg  described  the  utilisation  of  sound  in  war. 
A  tank  of  water  containing  three  floats  actuating  contacts  in  circuits 
controlling  three  pencils  served  very  effectively  to  explain  '"  sound 
ranging.'"  The  pencils  each  made  a  trace  on  a  moving  slip  of  paper,  and 
was  momentarily  raised  as  the  wave  went  past  its  corresponding  float. 
The  audience  was  also  much  interested  in  gramophone  records  of  under- 
water sounds  from  submarines. 

One  of  the  special  ailments  of  miners  is  nystagmus  (or  eye  disease) 
which  is  mainly  cau.sed  by  deficient  illumination.  For  some  years  there 
has  been  an  agitation  for  better  lighting  and  for  the  introduction  of 
electric  miners'  lamps  which  are  more  extensively  used  in  America. 
Miners"  nystagmus,  with  special  reference  to  its  serious  economic  effects, 
was  the  subject  of  a  paper  read  by  Dr.  T.  Lister  Llewelyn  before  the 
North  Staffordchire  Institute  of  Mining  Engineers  on  Monday. 
After  describing  the  symptoms  of  the  disease.  Dr.  Llewelyn  estimated 
that  if  a  man  were  off  work  for  a  year  the  loss  to  the  country  would  be 
at  least  £359  -made  up  of  £65  compensation  and  £294  loss  of  coal  output 
(235  tons  at  25s.  a  ton,  pithead  price).  Since  1913  there  had  been  at 
least  6,000  men  disabled  each  year  from  nystagmus,  and  the  total  direct 
cost  to  the  country  would  be  over  a  million  jx)un(Ls  a  year.  He  believed 
many  small  accidents,  and  probably  some  severe  accidents,  were 
the  direct  result  of  the  disease  :  and  there  was  always  the  possibility 
that  a  catastrophe  might  result  from  the  failure  of  a  fireman  or  collier 
suffering  from  the  disease  to  detect  the  presence  of  gas.  Deficiency 
of  illumination  was  the  dominating  factor  in  the  causation  of  the  disease, 
and.  in  his  opinion,  was  so  important  that  all  other  factors  became 
insignificant.  One  of  his  conclusions  was  that  the  illumination  in 
safety-light  pits  must  be  increased  at  least  fivefold,  and  he  urged  research 
work  to  discover  a  better  illuminant  for  safety-light  mines,  suggesting 
that  the  Mining  Association  of  Cireat  Britain  and  the  Miners'  Federation 
should  each  subscribe  £50,000  to  a  research  fund. 

The  first  meeting  of  the  new  session  of  the  Birmingham  and  District 
Electric  Club  was  held  on  the  10th  inst.,  when  a  large  number  of 
members  met  to  hear  the  new  president  (Mr.  W.  H.  Wolton,  A.M.I.E.E., 
A.M.I.M.E.)  deliver  his  inaugural  address.  Mi'.  Wolton  impressed 
upon  the  meeting  that  the  moral  damage  and  material  losses  caused 
by  the  war,  and  the  widespread  unrest  among  workmen,  only  meant 
that  there  was  great  work  to  do  in  solving  the  many  problems  thus 
forced  upon  us.  He  felt  that  the  moral  forces  which  had  stabilised 
the  nation  during  the  war  would  stand  us  in  good  stead  during  the 
trying  time  of  reconstruction.  He  pleaded  for  a  liberal  treatment 
of  workers,  not  only  during  employment  but  during  unemployment 
and  incapacity,  and  for  a  full  and  enlightened  reception  by  employers 
of  the  new  Education  Act.  Mr.  Wolton  also  claimed  that  the  new 
Electricity  (Supply)  Act  carried  with  it  enormous  possibilities  for  the 
electrical  trade  and  profession.  The  new  and  larger  central  stations, 
with  the  greater  and  more  universal  supply  of  cheaper  energy,  together 
with  the  probabilities  of  the  electrification  of  large  sections  of  out  rail- 
ways, all  meant  great  opportunities  for  the  industry.  At  the  close  of 
the"  address  Mr.  Wolton  spoke  enthusiastically  of  the  work  of  the  Bir- 
mingham and  District  Electric  Club,  but  he  thought  that  the  time 
had  arrived  when  the  great  engineering  district  of  the  Midlainds-  should 
have  an  important  "  Engineers"  Club,'"  which  would  form  a  meeting 
place  for  engineers.  Civil,  Mechanical  and  Electrical. 

A  good  discussion  followed,  and  Mr.  R.  A.  Chattock,  who  proposed 
the  vote  of  thanks  in  an  interesting  and  informing  speech,  said  his 
experience  with  the  Industrial  Councils  in  the  electrical  supply  business 
gave  him  great  hopes  that  these  councils  would  iro  time  go  a  k)ng  way 
to  solve  labour  difficulties.  Work  in  connection  with  the  reorganisation 
of  the  supply  of  electricity  on  the  lines  of  the  new  Act  was  already 
proceeding,  and  in  a  short  time  the  evidence  of  progress-  wovM,  Ibe  seen 
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Miscellaneous. 

Decisions  of  the  Iniustrial  Coikt  have  awarded  a  5s.  increase  jier 
week  from  Dec.  1,  1919,  to  electrical  workers  on  the  London  railways  and 
to  workers  in  electric  generating  stations  and  supply  undertakings  in 
the  London  area. 

A  cheque  for  £94  8s.  "id.,  being  the  balance  of  the  funds  of  No.  3  CoM- 
p.OTY,  RoY.vL  Engineers  (V.j,  Losdon  Ar.my  Tuoors  Companies 
(EsGiSEBRixo  iNsxiTmoxs  Company),  has  been  forwarded  to  Sir  John 
Snell  for  distribution  to  the  benevolent  funds  of  the  three  engineering 
institutions,  in  accordance  with  the  arrangement  made  when  subscrip- 
tions were  invited. 

On  the  10th  inst.  about  200  ei:'i)lovees  of  SIessr-S.  .T.  H.  TfcKER  & 
Company  attended  the  annual  fancy  dress  ball  which  was  held  in  the 
works  canteen,  and  was  promoted  by  the  firm's  social  club.  Jlrs.  J.  B. 
Tucker  distributed  prizes  for  the  best  costumes,  and  in  the  course  of 
his  speech  .Mr.  J.  B.  Tucker  said  that  he  was  amazed  at  the  rapid  progress 
of  the  social  club.  A  vote  of  thanks  was  passed  to  the  social  section 
committee,  whose  work  had  helped  to  make  the  functionsuch  a  success. 
Among  the  many  after-the-war  problems  there  is  danger  of  one  of  the 
most  self-sacrificing  sections  of  ex-service  men  being  overlooked.  It  is, 
of  course,  right  that  suitable  positions  shoulil  be  found  for  the  demobilised; 
but,  of  all  the  people  who  have  suffered  tinaucially  through  the  war,  none 
has  been  hit  so  hard  as  the  tradesman  or  professional  man  who  had  to  give 
up  his  business  or  practice,  or  in  some  cases  leave  it  in  the  hands  of 
incapable  understudies,  while  he  went  to  serve.  The  Ex-Service  Pri)- 
FESSioNAi,  AND  Commercial  Association,  which  has  just  been  formed, 
is  attempting  to  solve  this  problem,  as  it  will  provide  the  means  of 
distinguisliing  the  fact  that  they  served  by  issuing  an  authorised  sign, 
to  be  known  as  "  The  .Sign  of  the  Tin  Hat."  This  sign  will  be  affixed 
by  members  to  their  shop  windows  or  brass  plates,  and  be  printed  on 
their  note-paper.  The  head  offices  of  the  association  are  at  38-39, 
Piccadilly,  London,  W. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  November, 
1919,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Nov.  30,  with  increa.se 
or  decrease  compared  with  corresponding  periods  of  1918  : — 

Electrical  machinery,  (a)  £40,615  (increase  £7,044),  {b)  £672,458  (in- 
crease £78,226) ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £18,129  (increase  £6,042),  (i) 
£278.173  (increase  £120.992) ;  and  electrical  machinery-  uncnumeratcd, 
(a)  £22.486  (increase  £1.002),  (b)  £394,285  (decrease"  £42,766) ;  tele- 
graph and  telephone  cables,  submarine,  (a)  nil,  (b)  £38  (increase  £38) ; 
other  than  submarine,  (o)  £778  (decrease  £1,235),  (6)  £11,762  (increase 
£5,582);  telegraph  and  telephone  apparatus,  (a)  £11,796  (increase 
£10,622),  (6)  £238,890  (increase  £198,369);  other  electrical  wires  and 
cables,  rubber  insulated,  (o)  £2,598  (increa.se  £2,573),  (6)  £7,474  (increase 
£5,254) ;  with  other  insulations,  (a)  £693  (decrea.se  £1,214),  (6)  £15,664 
(increase  £9,658) ;  carbons,  (a)  £434  (decrease  £2,358),  (i)  £26,6.33 
(decrease  £4,175)  ;  glow  lamps,  («)  nil  (decrease  £25,883),  (6)  £213,673 
(increase  £23,912)  ;  arc  lamps  and  electric  searchlights,  (a)  nil,  (6) 
£31  (increase  £31) ;  parts  of  arc  lamps  and  searchlights  (other  than 
carbons),  (o)  £1,265  (decrease  £9,680),  (fc)  £47,403  (decrease  £28,827)  ; 
primary  and  secondary  batteries,  (a)  £1,481  (decrease  £7,265),  (5)  £41,230 
(decrease  £89,043) ;  meters  and  measuring  instniments.  (a)  £3.561 
(decrease  £292),  (fc)  £36,516  (increase  £12,892);  switchboards,  (a)  £92 
(decrease  £62),  (5)  £1,266  (decrease  £1,644) ;  electrical  goods  and  appa- 
ratus unenumcrated,  (a)  £27,061  (decrease  £5,9.53),  (h)  £402,759  (increase 
£56,414).  Total  of  electrical  goods  and  apparatus  other  than  machinery 
and  uninsulated  wire,  (a)  £49,759  (decrca.se  £40,747),  (6)  £1,063,339 
(increase  £73.633). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  November,  1919.  and  (6)  from  Jan.  1  to  Nov.  30,  with  increase  or 
decrease  compared  with  corresjionding  periods  of  1918  were  as  fol- 
lows : — 

Electrical  machinery,  (o)  £197,233  (increase  £112,.535),  (b)  £1,618,-572 
(increase  £651.034) ;  including  railway  and  tramway  motors,  (a)  £11,652 
(increase  £8,696),  (b)  £85,324  (increase  £47,694) ;  other  generators  and 
motors  e.xccpt  for  aeroplanes,  motor  cars  and  cvcles,(n)  £109,259  (increase 
£65,771),  (6)  £933,680  (increase  £347,363)  ;  and  electrical  machinery  un- 
enumcrated, (a)  £76.:522  (increase  £38.048,  {b)  £.599,.568  (increase  £2.55".977; 
telegraph  and  telephone  cables,  submarine(a)£o0,399  (increase  £25,461)  ; 
(6)  £544.382  (increase  £72.328) ;  other  than  submarine,  (a)  £83,031  (in- 
crease £59,716).  (b)  £463.430  (increase  £1.59,066) ;  telegraph  and  telephone 
apparatus,  (b)  £53,942  (increase  £38,456),  (6)  £371,703  (increase  £191,791); 
other  electrical  wires  and  cables,  rubljer  insulated,  (a)  £95,201  (increase 
£86,886),  (b)  £730..571  (increase  £661.670);  with  other  insulation,  (a) 
£145,780  (increase  £139.2.54).  (6)  £940.635  (increase  £834,984) ;  carbons, 
(o)  £2,765  (increase  £2.213).  (6)  £12.198  (increase  £4,6.58) ;  glow  lamps,  (n) 
£12,745  (increase  £6,620),  (6)  £139,800  (increa.se  £67,538) ;  arc  almps  and 
searchlights,  (a)  £451  (increase  £292),  (b)  £7,479  (decrease  £10,012)  ; 
parts  of  are  lamps  and  searchlights  (other  than  carbons),  (a)  £1,044  (in- 
crease £1,044),  (6)  £9.894  (decrease  £3,909) ;  primary  and  secondary  bat- 
teries, (a)  £53,210  (increase  £46,765),  (6)  £407,305 "(increase  £296,928); 
meters  and  measuring  instruments,  (n)  £18,6.56  (increa.se  £2,041).  (6) 
£217,583  (increase  £100,225)  ;  transformers,  (a)  £24.840  (increase  £24,150. 
(6)  £91,034  (increase  £61.706) ;  switchboards,  (a)  £2,907  (increa.se  £768), 
(6)  £43,5.52  (increase  £8,.532) ;  electrical  goods  and  apparatus  unenu- 
mcrated, (o)  £163,831  (increase  £130,823),  (6)  £1,187,714  (increase 
£813,672).  Total  of  electrical  goods  and  apparatus  other  than  macliinery 
and  uninsulated  wire,  («)  £708,802  (increase  £.564,489),  (b)  £3,167,280 
ncrease  £3,2.5®,177). 


Tenders  Invited  and   Accepted. 

Irvine  Oorporatiou  re<iuire  tenders  by  .Ian.  Ill  for  cleotrie  liglit  wiring 
in  54  dwelling  houses.     iSpeciCoations  from  the  Town  Clerk. 

Coventry  Tramways  Committee  require  teMder8(  by  Jan.  20)  for  supply 

of  1,000  tons  of  steel  tram  rails.    Specifications  from  the  General  >ianager. 

Bbadforh  Corporation  want  tenders  by  Jan.  28  for  supply  of  two 

electric  battery  locomotives.     Particulars  from  Mr.  J.  Ciarlield,  Esholt 

Hall,  Shipley. 

Aberdeen  Electrical  Committee  require  tenders  for  two  water-tube 
boilers,  superheaters,  economisors,  Ac.  Specifications  from  the  City 
Electrical  Engineer,  Sir.  J.  Alex.  Bell,  and  tenders  by  noun  Jan.  31. 

The  Victorian  Government  Railway  Commissioners  require 
tenders  by  Feb.  26  for  incandescent  electric  lamps  (contract  32,894). 
Forms  of  tender  from  the  Secretary,  Railway  Offices,  .Melbourne. 

Battersea  (London)  Council  require  tenders  by  noon  Jan.  21'for 
5,000  kw.  turbo-alternator,  &e..  1,.500  kw.  rotary  converter,  switchgear, 
&c.     SpeeiHeations  from   the   Borough   Electrical   Engineer. 

ISLINOTON  (London)  Council  require  tenders  by  noon  Jan.  28  for  ono 
year's  supply  of  stores  for  their  electricity  dejiartment,  including  cables, 
meters,  lamps,  &e.  Specifications  can  bo  obtained  at  the  Town  Hall. 
Pontypridi)  Urban  Council  invite  tenders  for  the  supply  and  erection 
of  a  rotary  converter,  transformer  and  switchgear.  Specifications  from 
the  engineer,  Mr.  .T.  E.  Teasdel,  and  tenders  to  the  clerk,  Mr.  H.Leonard 
Porcher,  .Municipal-buildings,  Pontypridd,  by  noon  Jan.  30. 

Dundee  Corporation  invite  tenders  for  supply  and  erection  of  three 
750  kw.  and  one  30(1  kw  sets  of  rotary  converting  machinery,  and  one 
12-panel,  11,000  volts  e.h.t.  switchboard,  and  three  D.C.  machine  control 
panels.  Specifications  from  the  General  Manager  and  Engineer.  Ten- 
ders must  be  lodged  with  the  Town  Clerk  by  Jan.  23. 

The  Electricity  Committee  of  Hull  Corporation  inrite  tenders  for  the 
supply  and  erection  of  a  10,000-kw.  turbo-alternator  with  exciter  and 
one  condenser  outfit.  Forms  of  tender  from  the  City  Treasurer,  Mr.  T. 
G.  Milner,  and  tenders,  addressed  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  Hull,  must  be  in  by  Jan.  23. 

Hammers:mith  (London)  Borough  Council  invite  tenders  for  material 
required  for  boiler  setting  and  furnace  work,  or  supplying  materials  and 
executing  the  work,  or  for  executing  the  work  only.  Specifications  from 
Mr.  G.  G.  Bell,  88,  Fulham  Palace-road,  W.6,  and  tenders  to  the  town 
clerk,  Mr.  Leslie  Gordon,  Town  Hall,  Hammersmith,  W.6,  by  Jan.  20. 

H.\mmersmith  (London)  Council  also  desire  to  be  furnished  with 
particulars  of  wiring  systems  which  contractors  are  prepared  to  submit 
suitable  f  or  pro]jcrty  to  be  erected  in  connection  with  the  Council  s  housing 
scheme.  Particulars  from  the  Borough  Electrical  Engineer  and  pro- 
positions to  the  Town  Clerk  by  .Jan.  20. 

Stepney  (London)  Electricity  Committee  invite  tenders  by  Jan.  22  for 
manufacture  and  erection  of  two  water-tube  boilers,  economisers  and 
other  acces.sories,  and  one  5,000-kw.  turbo-alternator  condenser,  &c 

Stepney  (London)  Borough  Council  has  accepted  the  tender  of  Messrs. 
Bruce  Peebles  &  Company  for  the  supply  of  two  new  converters  for 
the  Mile  End  sub-station  at  £5,400  each.  The  quotation  of  Messrs. 
Sutton  &  Company  for  troughs,  covers,  and  earthenware  jiipes  at 
£253  16s.  lid.  has  also  been  accepted. 

Personal  aud  Appointments. 

Lieut.-Col.  B.  C  Battyc,  D.S.O.,  R.E.,  has  been  placed  in  charge 
of  the  temporary  PuOlic  Works  Division,  which  has  recently,  been  con- 
stituted with  headquarters  at  Lahore,  and  is  known  as  the  Sutlej  River 
Hydro-Electric  Project  Division. 

Liverpool  Corporation  have  accepted  with  regret  the  resignation  of 
Mr.  C.  W.  Mallins,  the  tramways  manager,  after  22  years  municipal 
service.  A  resolution  was  passed  in  appreciation  of  the  work  of  :vlr. 
Mallins  on  behalf  of  the  Corporation. 

Ml.  .Tames  Wild,  manager  of  Ramsbottom  Tramways,  has  been 
appointed  manager  of  Todmorden  Corporation  motor  omnibi.s  depart- 
ment at  £300  per  annum. 

The  Accrington  electrical  engineer  has  been  authorised  to  engage  Mr. 
G.  Kirk  to  undertake  the  duties  of  draughtsman  and  meter  tester  for 
12  months  at  £250  per  annum. 

Mr.  James  Brierley,  traffic  superintendent  of  the  Rhondda  tramways, 
who  has  resigned  in  order  to  take  up  a  similar  position  under  the  South- 
ampton Corporation,  has  been  presented  with  a  cheque  by  his  colleagues 
as  a  mark  of  esteem.     Mr.  G.  B.  Horner,  of  W'igan,  succeeds  Jlr.  Brierley. 

Appointments  Vacant. 

A  shift  engineer  is  required  by  the  Accrington  electric  supply  depart- 
ment. Salary  £264  per  year,  inclusive  of  2(J  per  cent,  and  £90  bonus. 
Applications  to  the  Borough  Electrical  Engineer. 

A  lecturer  in  electrical  engineering  is  required  at  the  University 7of 
Bristol.  Salary  £3.5O-£10-40O.  Particulars  from  the  Registrar  of  the 
Merchant  Venturers'  Technical  College,  Bristol. 

An  assistant  lecturer  and  demonstrator  in  electrical  engineering'^is 
required  at  the  University  of  Sheffield.  Salary  £300.  Applications, to 
the  Dean  of  the  Faculty  of  Engineering  by  .Jan.  24. 

The  Municipal  Commissioners  of  Singapore  require  an  assistant 
electrical  engineer.  Salary  83.600  per  annum,  with  annual  increments 
of  S270  plus  duty  allowance  of  8720  per  annum.  Applications  to  Messrs. 
C.   C.   Lindsay   &  Peirce,   180,   Hope-street,   Glasgow,    by  Jan.  27. 
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Business   Items,  &c. 

Samuel  Thos.  Pemberton  and  Ernest  Marples  (trading  as  S.  T.  Vem- 
berton  &  Company),  electrical  engineers,  8,  Church-street,  Birmingham, 
have  dissolved  partnership.     Debts  by  Jlr.  Pemberton. 

The  partnership  between  .Jas.  Copland,  Wm.  A.  McGuire  and  Thos. 
Murphy  (trading  as  the  Armature  Repair  Company),  5,  Hirst-street, 
Liverpool,  has  been  dissolved  as  regards  Thos.  Murphy.  Debts  by 
Messrs.  Copland  &  McGuire,  who  continue  the  business. 

ilr.  Edwin  Jacob  has  resigned  his  position  as  Managing  Director 
of  the  Tudor  Accumulator  Company  as  from  the  31st  ult.  The  London 
office  of  the  company  \vill,  in  future,  be  conducted  under  the  manage- 
ment of  Mr.  A.  C.  Soutter,  who  has  been  in  the  service  of  the  company 
for  the  past  22  years,  and  the  works  at  Dukintield  will  contmue  imder 
the  management  of  Mr.  Paul  Pescatore,  vrith  the  same  staff  as  hitherto, 

Mr.  M.  D.  Jones,  who  has  had  many  years  experience  in  the  design 
and  erection  of  Fuller-Lehigh  cement  plants,  pulverised  coal  installations 
and  mills,  and  who  has  specialised  in  the  application  of  pulverised  fuel 
to  all  kinds  of  furnaces  in  the  iron  and  steel  industries,  will  be  attached 
to  the  London  office  of  the  FuUer  Engineering  Company,  as  from 
January,  1920.  Mr.  Ernest  E.  Noble,  late  of  the  Stirling  Boiler  Company, 
has  joined  the  Fuller  Engineering  Company,  and  will  give  his  special 
attention  to  tlie  application  of  pulverised  coal  to  boiler  plants  and 
locomotives.  Mr.  H.  W.  Portas,  late  Superintendent  Engineer  for 
the  Ministry  of  Munitions,  machine  tool  section  (aero  engine  production), 
who  has  had  a  wide  experience  abroad  in  the  erection  and  operation  of 
mining  plants,  will  handle  all  matters  connected  with  plant  equipment. 
The  Fuller  Engineering  Company,  25,  Victoria-street,  London,  S.W.I, 
will  therefore  have  expert  advice  and  the  assistance  of  experienced 
engineers  available  on  all  matters  connected  with  pulverising  equip- 
ments, cement  plants  and  pulverised  coal  applications. 

Gatalognes,  Price  Lists,  &c. 

Messrs.  E.  P.  AUam  &  Company  send  us  a  useful  desk  calendar,  con- 
sisting of  adjustable  monthly  sheets  in  a  neat  frame. 

Messrs.  A.  P.  Limberg  &  Sons  have  recently  issued  the  second  edition 
of  "'  A  First  Course  of  Electric  Light  S%vitching  and  Testing." 

We  have  received  from  the  Westinghouse  Electric  &  Mfg.  Company, 
East  Pittsburgh,  Pa.,  a  number  of  pamphlets  and  leaflets  dealing  with  the 
company's  industrial  power  and  railwaj-  apparatus,  &c. 

Among  the  trade  literature  recently  issued  by  Messrs.  C.  A.  Vandervell 
&  Company  are  Folder  C,  which  gives  particulars  and  prices  of  the 
C.A.V.  range  of  accumulators  for  car  lighting  ;  and  Folder  D,  relating 
to  C.A.V.  replacement  batteries  and  ignition  accumulators  for  American 
automobiles. 

Messrs.  Matthews  &  Yates,  Ltd.,  of  Swinton,  have  issued  a  booklet 
relating  to  their  "  Cyclone  "d.c.  motors.  Besides  giving  particulars  as 
to  their  manufacture,  adaptability,  &c.,  the  list  gives  the  h.p.  required 
for  a  good  range  of  machines  in  different  industries,  and  should  prove 
of  direct  interest  to  those  interested  in  the  electric  drive  or  to  those 
requiring  additional  power. 

Messrs.  Matthews  &  Yates,  Ltd.,  Swinton,  Manchester,  have  also 
issued  some  leaflets  giving  particulars  and  prices  of  some  of  their  other 
manufactures.  Leaflet  Xo.  103, 1  supersedes  list  No.  103,  and  covers  a 
range  of  the  '"  Cyclone  "  steel  plat«  electric  blowers  and  exhausters.  The 
new  list  covers  blowers  giving  pressures  of  J  in.,  1  in.,  li  in.,  2  in.,  21  in. 
and  3  in.  water  gauge,  with  full  data  as  to  outputs,  &c.,  on  the  different 
pressures.  Leaflet  Xo.  128  deals  with  the  "  Cyclone  "  electric  vacuum 
cleaner  ;  and  leaflet  No.  2/1  relates  to  a  range  of  "  Cyclone  "  belt-driven 
air  propellers  from  18  in.  to  72  in.  diameter,  full  data  regarding  same 
being  given. 

Good  illumination  keeps  down  street  accidents  and  assists  the  police 
in  maintaining  order.  There  is  therefore  a  general  demand  for  improved 
public  lighting,  and  with  this  object  many  supply  authorities  are  con- 
sidering the  question  of  extending  the  electric  lighting  of  the  streets. 
;  The  issue  of  Messrs.  Johnson  &  Phillips'  arc  lamp  catalogue  and  of  a 
folder  showing  the  cost  of  running  their  Metropolitan  Magazine  flame 
arc  lamp  is  therefore  opportune.  The  catalogue  gives  illustrated  descrip- 
tions and  prices  of  the  "  Metroflam  "  flame  and  the  ''  Orb  "  shuntless 
single  enclosed  arc  lamps,  with  a  summary  of  their  advantages,  and 
also  prices  of  carbons,  line  resistances,  arc  lamp  piUars,  raising  and  lower 
gear,  &c.  The  folder  gives  figures  of  the  comparative  running  costs 
of  a  2,000  c.p.  street  lighting  unit  per  year  of  4,000  lighting  hours,  the 
comparison  being  between  an  8  ampere  Metroflam  lamp  and  two  half- 
watt  1,000  c.p.  tungsten  lamps. 

Liiqnidatioiis  and  Bankruptcies, 

A  meeting  of  creditors  of  the  Holme  Electric  Company,  Ltd.  (in  vol. 
liq.)  will  be  held  on  Jan.  11  at  1,  Westgate,  Hudderstield. 

A  meetuig  will  be  held  on  Feb.  23  at  Suffolk  Chambers,  Lowestoft, 
to  receive  an  account  of  the  winding  up  of  the  Oulton  Broad  Electricity 
Company,  Ltd. 

The  New  St.  Helen's  &  District  Tramways  Company,  Ltd.,  is  being 
wound  up  voluntarily,  and  Mr.  H.  P.  Conibear  and  Mr.  E.  H.  Edwardes 
have  been  appointed  liquidators.  A  meeting  of  creditors  wdll  be  held 
at  5,  Fenwick-street,  Liverpool,  on  Jan.  16. 

Claims  against  Cecil  Hellyer  (trading  as  A.  Parker  &  Company),  elec- 
trical engineer  and  contractor,  130,  Upper  Richmond-road,  East  Sheen, 
Smrrev,  are  to  be  sent  by  Jan.  26  to  Mr.  Thos.  Gourlav,  132,  York- 
road,"  S.E.I. 


Companies'  Reports,  &c. 

The  directors  of  the  Anglo-.-Vrgentise  TRAMWAYti  CoMr.iXY,  Ltd. 
announce  that  the  Buenos  Aires  mimicipality  has  sanctioned  an 
ordnance  approving  an  increase  in  fares. 

The  Marconi  Ixtern"ation"ai,  Makixe  Communication"  Company, 
Ltd.,  have  declared  an  interim  dividend  of  5  per  cent,  for  1919,  being 
Is.  per  share  less  tax. 

The  interest  on  the  Eastern  Extension  Acstralasu.  &  China 
Company's  4  per  cent,  mortgage  debenture  stock  for  the  half-year  ending 
Jan.  31,  due  on  the  1st  prox.,  will  be  paid  by  warrant  on  Feb.  2  next. 
The  stock  register  will  be  closed  from  the  27th  to  the  31st  inst.  inclusive. 

A  conditional  agreement  has  been  entered  into  between  the  Vulcan 
Boiler  &  General  Insurance  Company-  and  the  London  Assurance 
Company",  under  which  the  latter  offers  to  acquire  from  the  shareholders 
of  the  Vulcan  Company  their  shares  on  certain  terms. 

The  directors  of  the  Castner-Kellner  Alkali  Company",  Ltd.,  have 
received  an  offer  from  Messrs.  Brunner,  Mond  &  Company  to  purchase 
not  less  than  75  per  cent,  of  the  shares  of  the  company  not  now  owned 
by  them  by  the  issue  of  two  fulh'-paid  Brunner-Mond  ordinary  shares 
for  one  fully-paid  ordinary  share  of  the  Castner-Kellner  Company. 

The  directors  of  the  Anglo- American  Telegraph  Company",  Ltd., 
announce  balance  dividends  of  £1  10s.  per  cent,  upon  the  ordinary 
consolidated  and  preferred  stocks,  and  a  first  and  final  dividend  of 
£1  10s.  per  cent,  upon  the  deferred  stock,  making,  with  these  already 
paid.  £3  15s.  per  cent,  upon  the  ordinary  consolidated  stock,  £6  per  cent, 
on  the  preferred  stock  and  £1  10s.  per  cent,  on  deferred  stock  for  the 
year  1919. 

The  British  Glas?;  Industries,  Ltd.,  has  acquired  the  entire  share 
capital  of  the  following  companies  :  Cannington,  Shaw  &  Company, 
Nuttall  &  Company,  Robert  Candlish  &  Son,  Alfred  Alexander  &  Com- 
pany, Aire  &  Calder  GJlass  Bottle  Works  (E.  Breffit  &  Company),  and 
Moore,  Nettlefold  Company.  A  large  modern  glassworks  is  being 
erected  at  Charlton,  Kent,  by  United  Glass  Bottle  Manufacturers,  Ltd., 
in  which  the  British  Company  has  acquired  a  controlling  interest. 

The  directors  of  the  Dublin  United  Trajiways  Company,  Ltd.,  have 
decided  to  make  following  allocations  :  To  track  renewals,  £30,000  ;  to 
car  renewals,  £27,000  ;  to  general  reserve,  £12,321  (bringing  this  fund  up 
to  £100,000) ;  to  write  off  for  depreciation  in  investments  £4,000  ;  and  to 
pay  following  dividends  (less  tax)  for  the  half-year  ended  Dec.  31,  1919  : 
6  per  cent,  on  the  preference  and  7  per  cent,  on  the  ordinary  shares 
(making,  with  interim  dividend  paid  in  August,  6  per  cent,  per  annum), 
and  bonus  of  Is.  6d.  (tax  free)  on  each  £10  unit  of  ordinary  stock,  carrying 
forward  £17,080. 

Mr.  J.  Braithwaite.  who  presided  over  the  annual  meeting  of  the 
Adelaide  Electric  Supply"  Company",  Ltd.,  last  week,  said  that  the 
results  of  the  past  year  had  been  disastrously  interfered  with  by  the 
prolonged  strike  which  had  taken  place  in  Australia,  and  had  only 
ended  just  about  the  close  of  their  financial  year.  By  tliat  strike  they 
had  lost  2]  millions  of  units,  and  their  profit,  instead  of  being  a  record 
as  they  had  hoped  it  would  be,  was  quite  normal.  As  it  was,  the  revenue 
had  increased  by  £18,993.  The  number  of  consumers  had  increased 
by  3,132,  compared  with  2,327  in  the  previoiLS  year.  In  spite  of  the 
strike,  not  only  had  their  gross  revenue  increased  a  little,  but  their 
units  had  also  "increased  to  "a  small  extent.  The  extensions  to  mains 
during  the  }"ear  had  increased  by  22  miles  of  streets,  and  they  were  now 
suppljing  500  miles.  They  were  actively  engaged  on  the  laying  out  of 
the  new"  power  house  at  Port  Osborne. 

In  the  course  of  his  speech  to  the  shareholders  of  the  Anglo-Dutch- 
Plantations  of  Java,  Ltd.,  at  the  recent  annual  meeting  the  Hon. 
C.  H.  Stnitt  stated  that  their  electric  power  station  had  a  maximum 
capacity  of  2,000  kw.,  but  they  had  not,  however,  up  to  date  used  any- 
thing liie  that  power.  They  "were  to  be  allowed  to  use  sufficient  water 
to  obtain  their  maximum,  provided  they  did  not  interfere  with  the  water 
requirements  of  the  population  for  agricultural  purposes.  &c.,  and  they 
were  to  be  permitted  to  use  overhead  wires  for  the  transmission  of  power 
free  of  charge  over  the  roads  taken  over  by  the  Government.  They  had 
also  been  granted  the  exclusive  right  for  25  years  to  build  another  power 
station  in  Segalaherang,  where  there  was  a  large  waterfall,  subject  to  any 
regulations  to  be  brought  into  force  later  by  the  Government,  and  not 
to  the  detriment  of  the  native  population. 

An  interesting  sketch  of  the  development  of  the  British  Mannesman"n 
Tube  Company,  Ltd.,  and  of  its  war  work,  was  given  by  the  chairman 
(Mr.  R.  S.  Guinness)  at  the  annual  meeting  last  week.  After  payment 
of  a  dividend  of  8  per  cent,  and  a  bonus  of  I  per  cent.,  for  the  year  the 
carry  forward  amounted  to  £72,769.  The  manufacturing  profit  (£150,144) 
was"  derived  from  the  operation  of  the  Landore  works  alone.  The 
Newport  works,  being  still  in  process  of  construction,  had  not  contributed 
to  the  earnings,  while  there  had  been  debited  to  manufacturing  costs 
the  inevitable  expenses  at  Newport  of  maintaining  and  training  a  staff 
and  producing  a  restricted  output.  In  addition  to  developing  then- 
organisation  for  home  business,  they  had  extended  their  tentacles  abroad. 
They  had  cemented  then-  connections  in  New  Zealand  and  had  appomted 
agents  in  India,  Australia,  South  Africa,  Borneo  and  the  Far  East,  m 
Spain,  Portugal,  Switzerland,  the  Pacific  coast  of  South  America  ami  the 
Argentine.  They  found  their  tubes  and  pipes  in  houses  for  electric  light, 
water  and  gas,  and  for  many  other  purposes,  including  cylinders  for 
aeroplane  work,  high-pressure  main  and  pit  props  ui  mines. 

At  a  subsequent  extraordinary  meeting  it  was  decided  to  increase  the- 
capital  to  £2,000,000  in  ordinary  shares  of  £1  each. 
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Nov  Companies. 

CASCOLL  ENGINEERINO  COMPANY,  LTD.  ( lii2,li(il«).— Private  com- 
pany. Rtj:.  Dec.  23,  capital  fl.imo  in  il  shares.  Objects:  To  carry 
•on  the  business  of  mechanical,  chemical  and  electrical  engineers,  manu- 
facturers of  and  dealers  in  motor  cars  and  vehicles,  .Sc.  First  directors 
are  C.  F.  t'asiiers<m  and  R.  Collins.  Secretary  :  C.  F.  Casj>erson.  Reg. 
otBce  :   ill,  tJardcn-strcet,  .\Iarsh-lane,  Leeds. 

W.  CROOKEIL  &  COMPAMY,  LTD.  (It>2,in9).— Private  company. 
Reg.  Dec.  30.  capital  £1..">(I0  in  £1  shares.  Objects:  to  take  over  the 
business  of  an  electrical  enjiineer  carried  on  by  \V.  Crookell  at  Middleton, 
Lanes.,  as  W.  Crookell  &  Company.  W.  Crookell  is  tirst  director. 
Secretary:    \V.  Proctor.      Kcf;.  otticc':    Water  Stivct  Works.  Middleton. 

DEANS  ELECTRICAL  &  ENGINEERING  COMPANY.  LTD.  (  lli2.2ll'J|. - 
Private  cunipany.  Reg.  Dec.  :U,  capital  £l,iioo  in  11  shares,  to  carry 
on  the  business  indicated  by  the  title.  First  directors  are  H.  .7.  Dean, 
19,  Leedhamroad,  Shettield.  and  R.  Lavic,  York.  Solicitor:  \V. 
Ramsden,  .Station  StreetbuiUliniis,  Hudderslicld. 

ELECTRICAL  MAIKTENANCE  COMPANY  (LIVERPOOL).  LTD.  (1G2,072). 
— Private  ii.m]iany.  Rii;.  Dec.  24,  capital  t2,(>ii(i  in  £1  shares.  Ob- 
jects ;  to  take  over  the  business  carried  on  by  H.  V.  Cireencp,at  ]..iverpool, 
as  the  Electrical  Maintenance  Company.  First  directors  are  H.  \'. 
Greenep,  K.  Durtlen,  II.  Copland.  H.Curphey  and  C.  G.  Curphcj'.  Reg. 
office  :    1  42a,  London-road,  Liverpool. 

HEATH  PLUGS,  LTD.  ( 101,947)— Private  company.  Reg.  Dec.  22. 
■capital  £12,iHKt  in  £1  shares,  to  acquire  from  A.  E.  Heath  a  sole  licence 
to  use  certain  patents  relating  to  sparking  plugs,  to  acquire  the  assets  of 
Heath,  Norton  &  Co.,  &c.  First  directors  are  A.  E.  Heath,  H, 
Norton,  H.  H  Has-sall,  E.  E.  Glover  and  F.  E.  Preston.  Reg.  office  :  2, 
Sancroft-strcet.  London,  S.E.ll. 

HOLDERS,  LIMITED  ( 10,8(>3)  —  Private  company.  Reg.  Dec.  30 
capital  £1(1.(111(1  in  £1  shar.cs,  to  carry  on  the  business  of  electrical,  media 
nical  and  L'cncral  enL'iiU'i'is.  contrai-turs.  Ac.  .Sfcn-taiv  :  R.  Mitchell. 
Reg.  ottic-e  .    NT,  Hanuvi-i-.strfi-t.  F.diiilmii;li. 

INTER.CONTINENTAL  ENGINEERING  COMPANY,  LTD.  I  ltil,7fi8).— 
Private  comi)any.  Reg.  Dec.  17,  capital  £I03..')00  in  100,00(1  preference 
shares  of  £1  each  and  70,000  ordinary  shares  of  Is.  each.  Objects:  to 
carry  on  the  business  of  importers,  exporters,  mechanical,  electrical  and 
engineers,  &c.  First  directors :  Col.  Sir  E.  W.  D.  Ward,  Bart.,  G.B.E., 
K.C.B.,  K.C.V.O.  (chairman),  EarlFitzwilliam.  K.C.V.O.,  C.B.E.,  D.S.O., 
Capt.  E.  S.  Ward.  H.  H.  Powell,  A.  Hutchings,  O.B.E..  .J.  A.  Smith 
<Syracuse,  X.V.).  and  .1.  N.  Wyllis  (New  York  City).  Reg.  office  :  20, 
Conduit-street.  W.  1. 

H.  F.  STEPHEN,  LTD.  ( 10,847).— Private  company,  Reg.  in 
Edinburgh.  Dec.  26,  capital  £10,000  in  £1  shares,  to  carry  on  the  business 
of  electricians,  electric  light  and  power  and  general  engineers,  &c.  First 
directors  are  J.  Mitchell,  R.  L.  Mitchell,  J.  Mitchell,  jun.,  H.  F.  Stephen 
and  F.  W.  Stephen.  Solicitor.  ('.  G.  Ma.sson,  21.  Broad-street.  Peterhead. 
SUTTON-IN  ASHFIELD  MOTOR  &  ELECTRICALENGINEERING  COMPANV , 
LTD.  (101,841).— Private  company.  Reg.  Dec.  18,  capital  £20,000  in 
19,950  preferred  ordinary  shares  of  £1  each  and  1,000  deferred  ordinary 
shares  of  Is.  each,  to  carry  on  the  business  indicated  by  the  title,  and  to 
adopt  an  agreement  «-ith  R.  Fenna.  First  directors  are  :  J.  B.  Hole  and 
B.  Walton,  jun.  ( both  permanent).  Reg.  office  :  Bank-chambers,  Sutton- 
in-Ashfield. 


Prices  of  Metals,  Chemicals,  &c. 


Copper — 

Bestselected perton 

Electro  Wirebars... 

H.C.  wire  basis per  lb. 

Sheet , 

Phosphor-hrome  Wire — 

Phosphor-brjnze 

wire,  basis  ,, 

Braet  60/40— 

Bod,  basis     „ 

Sheet,  basis  ,, 

Wire,  basis     ,, 

Iron — 

Cleveland  Warrants     per  ton 

Galvanised      steel 

wire,  basis  8  SWG  „ 

Lead  Pig — 

English  ,, 

Foreign  or  colonial  ,, 

Tin — Ingot   

Wire, basis    perlb. 


Price. 


Tuesday,  Jan.  13. 


Inc. 


f:2.5 
£126 

la. 

Is. 


0  0 
0  0 
4|(3. 
5id. 


U.  S|d. 

Is.  OJi. 
Is.  Sgd. 
Is.  3Jd. 

£9     2     6 

£3o   10     0 

49    0  n 

47   10  0 

378     5  0 

0     4  S 


Deo. 
0  0 
0     0 

id. 


Jd. 


]d. 
id. 


£0   18 

£1 

£0  10 

£12   1.-, 
3d. 


0     0  — 


Salammoniac. — Percwt.95s.and9j.s. 
Sulphur  (Flowers).— Per  ton  £23. 

„      (Roll  Brimstone). — Per  ton 

£22  10s. 
Sulphuric    Acid    (Pyrites,  168°).— 

Per  ton,  £7  I83.  9d. 

Shellac— T.N.  Orange,  880s. 

Buhber.— Para,  Bne,  23.  7id. :    plantation  1st.  latex  23.  8}^d.  lb. 

The  metal  prices  are  suppliedby  the  British  Insulated  &  Helsby  Cables, 
Ltd,  and  the  rubber  figures  by  W  T.  Henley's  Telegraph  Works,  Company 


Copper  Sulphate. — Per  ton  £40. 
Boric    Acid  (Crystals) — Per     ton 

£72. 
Carbon  Bi.mlphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate. — Per  lb.  6d. 


Tkirly-Seven  Years  A^o. 

[From  TuK  Klkctrician,  Jan.  V.\,  ISS3.] 
Electkk   Lioiitino  .w  the  .Mint. — The  Royal  Mint,  which  has  just 
been  entirely  reconstructed,  «ill  be  lighted  by  electric  light,  and  tele- 
phones will  be  largely  used  throughout  the  building. 

Wei^t  India  &  Panama  Teleuraph  Comi-anv. — The  estimated  traffic 
receipts  of  this  company  for  the  half-month  ended  December  31  are 
£2,080,  as  compared  with  £2.40.5  in  the  corresponding  perioil  of  1881. 

Eastehn  Extension  Teleouaph  Company. — The  traffic  rcccii>ts  of 
this  coni])aiiy  for  the  month  of  December,  1882,  amounted  to  £31,(U7' 
and  to  £31,310  for  the  corresponding  period  of  1881,  being  an  increase  of 
£298. 

London  Platino  Teleoraph  Co.mpany. — The  revenue  of  this  company 
for  the  month  of  October  is  estimated  at  £2,112  (Western  Brazilian 
jiortion  £l,;14ti,  land  lines  £500),  as  against  £1,850  for  the  corresponding 
period  of  1881. 

Society  ok  Telecuaph  ENaiSEER.*!  and  of  Electkicians.  — .\t  the 
meeting  of  the  s<j(icty,  to  be  held  on  Thursday,  the  18th  inst.,  at  8  p.m., 
Mr.  Willoughby  Smith  will  deliver  his  inaugural  adtire.ss,  as  president, 
for  the  ensuing  year. 

Electric  Light  in  Berlin. — The  Berlin  correspondent  of  a  daily 
paper  says  that  during  the  festivities  at  the  Old  Castle  ( belonging  to  the 
Imperial  Family)  this  season  all  the  rooms  are  to  be  illuminated  with 
electric  liglit.     The  work  of  preparation  has  already  begun. 

The  Charino  Cross  Electric  Railway. — The  inhahitants  of  part  of 
the  (iistrict  through  which  it  is  proposed  that  this  railway  and  its  e.\ten- 
sions  shall  pa.ss  have  resolved  to  opjiose  the  scheme.  They  have  called 
on  the  Lord  Mayor  to  summon  a  meeting  of  the  citizens  at  an  early  date 
to  consider  the  matter. 

Electric  Lic.htino  in  Dibltn. — ki  a  meeting  of  the  Lighting  Com- 
mittee of  the  Dublin  Corporation,  held  last  week,  the  question  of  electric 
lighting  was  di.xcussed,  and  it  was  unanimously  resolved  to  engage  the 
services  of  .Mr.  .-Vngclo  Fahie,  C.E..  of  Dublin,  as  consulting  electrician 
to  advise  the  Committee  on  the  subject. 

Electric  and  Gas  Lighting  at  Sheffield. — At  a  meeting  of  the 
Electric  Lighting  Committee  of  the  Sheffield  Town  Council,  held  last 
week,  a  report  was  read  from  Jlr.  Conrad  Cooke,  electrical  engineer 
retained  by  the  Cor])oration  to  advise  as  to  apjjlying  to  the  Board  of 
Trade  for  a  provisional  order  under  the  Electric  Lighting  Act,  in  which 
he  recommcniled  that  the  streets  of  the  town  should  not  be  lighted  by 
electricity,  but  by  gas. 

To  BE  Wound  Up. — At  a  meeting  of  the  Dublin  Electric  Light  Com- 
pany on  Thursday  week  it  was  decided  that  the  company  should  bi^ 
voluntarily  wound  up,  and  an  endeavour  made  to  sell  the  company's 
plant  and  connection  as  a  going  concern.  The  comjiany  was  formed  in 
.lunc,  1881,  with  a  capital  of  floO.OOO  in  £10  shares,  of  which  4,070  shares 
were  taken  u]).  A  sum  of  £4  per  share  was  called  up,  making  a  total 
of  £lf),280  subscribed.  Mr.  Gardner,  of  Messrs.  Gardner,  Craig  &  Com- 
pany, was  appointed  liquidator,  and  a  committee  of  five  shareholders 
requested  to  superintend  the  winding-up  proceedings. 

From  the  Leader  ( 1882). — Last  week  we  ended  our  review  of  the  year 
with  a  reference  to  what  the  Post  Office  has  done  in  the  way  of  estab- 
lishing telephone  exchanges.  This  week  we  may  therefore  litly  take  up 
the  threads  of  our  subject  by  referring  to  private  telephonic  enterjirisc. 
In  our  review  of  telephonic  work  for  1881  we  said  "  the  progress  made 
by  the  telephone  during  the  past  year  has  been  extraordinary,  and  wc 
may  look  for  even  greater  advances  in  1882."  This  forecast,  which  we 
may  remark  was  a  very  safe  one,  has  been  amply  veritied.  The  great 
event  of  the  year  has  been  what  by  common  consent  is  called  "  The  Tele- 
phone Case,"  though,  in  reality,  several  separate  actions  have  been  tried. 
.  .  .  Practically,  the  United  Telephone  Company  have,  after  much 
litigation,  made  themselves  masters  of  the  situation  for  the  jjresent,  and 
with  this  wc  will  take  leave  of  the  legal  vicissitudes  experienced  by  the 
telephone  during  1SS2.  .  .  .  Another  intercsiiiiL' .I'lii'^^Micnt  of  tin- year 
was  that  accomplished  by  M.  Van  RysselbciL'li'\  "I  1  li^  Uiusscls  Meteoro- 
logical Observatory,  who  succeeded  in  sendijiLi  1.  li  !:i:i|ilii'  and  telephonic 
messages  a  considerable  distance  along  the  same  line,  with  good  results 
at  the  receiving  station.  .  .  .  During  the  year.  Captain  M'Evoy  has 
patented  what  has  been  called  "  a  submarine  detector,"  in  which  the 
telephone  plays  an  important  part.  It  consists  of  a  box  containing 
two  coils  of  wire,  and  a  make-and-break  contact  and  a  telephone.  From 
this  leads  a  small  cable  containing  four  insulated  wires,  to  which  is 
attached  another  box  containing  two  more  coils.  The  four  wires  and 
the  two  sets  of  coils,  &c.,  form  two  circuits,  a  primary  and  a  secondary, 
the  telephone  being  in  the  secondary  circuit.  A  battery  being  connected 
to  the  primary  circuit,  the  coils  are  adjusted  until  little  or  no  noise  from 
the  make-and-break  arrangement  is  heard  on  the  telephone.  The  small 
box  and  cable  is  then  let  down  into  the  sea  or  river,  and  on  coming  near 
to  any  metal  body  a  loud  noise  will  be  heard  in  the  telephone.  .  .  . 
At  present,  ovcrlicad  wires  are  the  rule,  and  seem  likely  to  continue  so, 
if  we  may  quote  Mr.  W.  H.  Prcece's  o2)inion,  as  given  in  lii.s  Pai)er  before 
the  British  Association  last  year.  He  says  :  "  The  use  of  underground 
wires  very  seriously  im])edcs  telephonic  extensions,  and  with  our  present 
apparatus  and  present  knowledge  we  cannot  readily  speak  over  greater 
distances  than  20  miles."  .  .  .  Last  year  we  mentioned  that  "  The 
Times  "  utilised  this  company's  system  to  verbally  transmit  the  speeches 
of  members  of  the  House  of  Commons  to  its  office  in  Printing  House- 
square.  '■  The  Times  "  found  the  telephone  so  useful  that  it  now  makes 
use  of  two  wires  in  place  of  the  one  originally  employed.  The  "  Free- 
man's Journal  "  also  has  adopted  the  same  means  of  communication 
between  its  offices  in  the  Strand  and  the  Hoii.se  of  Commons. 
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Notes. 


The  Synthetic  Nitrogen  Industry- 

Something  seems  to  be  wrong  with  that  part  of  the  Govern- 
ment machine  whose  business  it  is  to  deal  with  the  issue  of 
olficial  publications.  One  of  the  London  police  magistrates 
recently  complained  of  the  difficulty  of  obtaining  copies  of  the 
Acts  passed  at  the  end  of  the  Parliamentary  session  in  De- 
■cember  last,  while  we  have  only  just  been  able,  after  repeated 
attempts,  to  secure  copies  of  the  authorised  versions  of  the 
Electricity  (Supply)  Act  and  the  new  Patents  Act.  Even 
when  the  matter  has  been  printed  it  is  sometimes  only  freed 
for  publication  after  considerable  delay.  A  case  in  point  is  the 
report  of  the  Nitrogen  Products  Committee,  which  has  been 
in  tvpe  for  the  past  six  months,  but  was  only  '"  released  "  a 
few  days  ago.  Though  it  has  certainly  not  lost  in  value  by 
the  delay,  it  has  certainly  not  gained  ;  and  it  w^ould  be  in- 
teresting to  know  what  has  been  the  cost  of  keeping  .350  pa'ges 
of  type  standing  for  that  period.  On  another  page  of  this  issue 
we  devote  considerable  space  to  this  report,  which  includes 
a  survey  of  the  pre-war  conditions  in  the  nitrogen  industry, 
and  a  consideration  of  the  power  required  for  nitrogen  fixation 
and  of  the  economics  of  the  established  processes.  An  account 
of  parth'  developed  processes  and  of  recent  inventions  are 
given,  together  with  a  description  of  the  researches  made 
thereon.  The  effect  of  the  war  on  this  industry  and  on  its 
future  policy  is  discussed,  while  the  post-war  aspects  of  the  pro- 
blem and  the  probable  requirements  and  resources  of  the 
United  Kingdom  and  the  colonies  are  not  forgotten.  The 
report  concludes  with  a  number  of  important  recommendations, 
such  as  the  immediate  establishment  of  the  cyanamide  industry 
•on  a  scale  sufficient  to  give  an  output  of  60,000  tons  per  annum. 
To  do  this  it  is  proposed  that  either  the  water-power  available 
Jn  Scotland  should  be  developed,  or  that  the  necessary  energy 
should  be  obtained  from  one  of  the  naw  super-power  steam 
turbine  stations.  It  is  also  proposed  that  the  Haber  process 
of  manufacturing  ammonia  synthetically  should  be  employed 
in  this  country,  so  that  an  output  of  at  least  10,000  tons  of 
ammonia  per  annum  can  be  reached  as  quickly  as  possible  ; 
and  that  the  ammonia  oxidation  process  should  be  employed 
on  such  a  scale  that  10,000  tons  of  strong  nitric  acid  per  annum 
can  be  obtained.  In  connection  with  the  first  of  these  recom- 
mendations, the  recent  proposal  to  erect  large  works  in  Cum- 


berland to  obtain  synthetic  ammonia  by  the  Claude  process  is 
of  interest.  It  will  be  remembered  that  this  is  a  French 
process,  and  differs  from  the  Haber  process  in  that  it  aims 
at  increasing,  instead  of  diminishing,  the  pressure  at  which 
the  nitrogen  and  hydrogen  combine,  the  pressure  employed 
being,  in  fact,  of  the  order  of  1 ,000  atmospheres.  It  is  said 
that  the  first  unit  to  be  insstalled  on  this  system  will  be  able  to 
provide  about  50,000  tons  of  sulphate  of  ammonia  per  annum. 


The  Nitrogen  Industry  and  Electrical  Engineers. 

To  chemical  engineers  and  electro-chemists  the  report  cannot 
fail  to  be  of  the  greatest  interest,  and  it  is  superfluous  to  add 
that  it  will  repay  careful  study.  The  production  of  nitrogen 
products  is  in  every  sense  of  the  word  a  key  industry.  Before 
the  war  the  world's  requirements  of  this  commodity  were  met 
almost  entirely  from  the  Chilean  nitrate  fields,  and  from  the 
"  by-product "  anuuonia  of  gas  works  and  similar  factories. 
Synthetic  nitrogen  as  an  industry  was  in  its  infancy.  As 
regards  the  position  of  the  United  Kingdom  more  particularly, 
we  produced  "'  ammonia-nitrogen "  in  large  quantities  of 
which  the  greater  proportion  was  exported  in  the  form  of 
ammonia  sulphate,  while  we  depended  on  exports  for  our 
heavy  requirements  of  "  nitrate-nitrogen  "'  for  the  agricultural 
and  explosive  industries.  The  life  of  the  Chilean  fields  must 
by  the  very  nature  of  things  be  limited,  while  as  regards  am- 
monia the  by-product  has  already  become  as  important  as 
the  main  product,  and  for  that  reason  introduces  complica- 
tions which,  apart  from  other  considerations,  limit  the  scope 
of  this  method.  It  is  therefore  essential  that  we  should  turn 
to  other  sources  for  our  nitrogen  requirements,  and  the  various 
svnthetic  processes  give  us  excellent  methods  of  doing  this. 
To  adopt  such  methods  will  mean  the  further  use  of  electric 
power  on  a  large  scale,  and  the  section  of  the  report  in  which 
the  problems  of  the  utilisation  of  electric  power  for  this  pur- 
pose are  discussed  will  be  the  most  interesting  to  electrical 
engineers.  It  is  shown  that  at  the  present  time  the  steam 
turbine  station  with  coal-fired  boilers  is  the  most  economical 
way  of  obtaining  the  necessary  power  ;  and  that  such  a  station 
with  a  maximum  load  of  100,000  kw.,  and  a  load  factor  of 
97-5  per  cent.,  would,  with  coal  at  7s.  6d.  per  ton, 
show  a  generating  cost  of  £3-75  per  kilowatt,  inclusive 
of  depreciation  and  interest.  These  are,  of  course,  pre- 
war figures.  The  energy  consumption  would  amount  to 
1-87  kw.-years  per  metric  ton  of  nitric  acid  of  100  per  cent. 
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strength  produced.  It  should  be  noted  tliat  whih-  the  etJi" 
ciency  of  the  arc  process  is  low,  so  that  about  90  per  cent,  of 
the  energy  is  contained  in  the  heat  of  the  furnace  gas.  yet  this 
heat  can  be  usefully  employed  for  steam  raising.  Direct  firing 
is  the  most  economical  method  of  using  coal,  and  becomes  more 
economical  as  the  price  rises. 

The  Recommendations  Must  Be  Acted  Upon. 

We  hope  that  this  report  will  escape  consignment  to  some 
dusty  pigeon-hole  in  a  Government  office.  The  results  are 
most  valuable,  and  should  be  immediately  acted  upon  in  order 
that  an  adequate  supply  of  fertilisers  and  other  nitrogen 
products  may  be  obtained  from  atmospheric  resources  in  the 
best  possible  way.  Another  argument  in  favour  of  this  course 
is  that  it  would  render  us  independent  of  other  countries.  The 
Committee  have  made  this  course  easier  by  the  whole-hearted 
way  in  which  they  have  done  their  work.  Not  only  was 
evidence  taken,  but  works  were  visited  and  processes  tested, 
often  in  the  dead  of  night.  A  laboratory  was  established  and 
a  number  of  valuable  researches  carried  out.  Their  work  is  an 
e.xample  of  the  best  kind  of  thoroughness,  and  they  deserve  the 
nation's  thanks  for  their  efforts.  These  thanks,  we  think 
Sir  Henry  Goold-Auams  and  his  fellow  Committeemen 
will  agree,  can  best  be  expressed  by  adopting  the  recom- 
mendations and  taking  advantage  of  the  results  of  the 
researches  they  have  so  laboriously  performed. 


The  Eyesight  of  Miners. 

In  a  recent  address  before  the  North  Staffordshire  Institute 
of  Mining  Engineers,  Dr.  L.  Llewelyn  gave  some  striking 
figures  relating  to  miners'  "'  nystagmus,"  a  nervous  disease 
of  the  eyes,  which  has  been  the  subject  of  much  study  during 
recent  years,  and  has  given  rise  to  much  concern.  It  is  esti- 
mated that  quite  £1,000,000  is  lost  to  the  nation  annually 
through  this  disease,  and  this  amount  may  have  to  be  further 
increased  if  all  the  accidents  due  more  or  less  directly  to  this 
form  of  defective  eyesight  are  taken  into  account.  The  causes 
have  been  frequently  discussed  and  are  complex,  but  it  now 
seems  to  be  well  established  that  nystagmus  is  due  mainly  to 
the  peculiar  conditions  of  light  under  which  miners  work,  and 
is,  in  fact,  primarily  caused  by  insufficient  illumination. 
Miners'  lamps  have  been  greatly  improved,  and  prizes  have 
been  offered  by  the  Home  Office  for  the  best  types.  Some  of 
the  electric  hand-lamps  now  available  are  a  striking  advance 
over  those  employed  in  the  past.  "  The  Times,"  in  commenting 
on  the  matter,  remarks  that,  whatever  views  may  be  held  on 
other  debatable  questions  in  the  coal  industry,  the  need  for 
effective  illumination  to  combat  this  disease  cannot  be  ques- 
tioned. We  believe  that,  difficult  as  are  the  conditions  in 
mines,  the  lighting  might  by  systematic  study  be  vastly  im- 
proved, and  that  this  improvement,  besides  helping  to  prevent 
such  affections  as  "  miners'  nystagmus,"  might  prove  to  have 
a  very  material  influence  on  efficient  production.  Miners' 
lamps  suggest  themselves  as  the  first  subject  for  study,  and  a 
proposal  is  that  these  should  be  increased  in  candle-power 
and  carried  on  the  head.  Dr.  J.  S.  Haldane  points  out  that 
this  was  done  experimentally  some  years  ago,  but  was  given  up 
owing  to  the  regulations.  We  shall  hope  for  the  speedy 
reintroduction  of  this  apparatus,  as  a  lamp  of  this  type  is  both 
safe  and  efficient. 


The  Works  Power  Station  versus  Public  Supply. 

Ax  interesting  discussion  can  always  be  inaugurated  among 
electrical  engineers  on  whether  it  is  best  for  a  manufacturer 
to  erect  his  own  generating  station  or  to  take  a  supply  of 
electricity  from  the  public  mains.  A  discussion  on  this  subject 
has  the  further  advantage  that,  on  its  conclusion,  both  sides 
are  equally  sure  that  the  victory  rests  with  them.     The  reason 


for  this  is  that  no  general  solution  of  such  a  question  is  possible. 
There  may  be  cases  where  it  is  more  economical  to  install 
private  generating  i)lant.  though  we  should  think  that  tlie 
number  of  these  must  l)e  rapidly  decreasing.  It  is  interesting 
to  note,  however,  that  just  recently  two  further  advocates  of 
this  particular  method  of  generating  electrical  energy  have 
come  forward.  In  his  annual  memorandum  to  the  Manchester 
Steam  I'sers'  Association.  Mr.  C.  E.  Stromeyeu  is  very  definite 
upon  the  point.  He  thinks  that  the  replacement  by  many 
manufacturers  of  small  high-pressure  steam  engines  by  electric 
motors  supjilied  from  the  mains  has  been  an  absolute  failure, 
and  has  only  resulted  in  an  increase  in  the  coal  bill.  We 
cannot  agree  with  this  ;  for  so  sweeping  a  statement  cannot 
be  universally  true.  Again,  Mr.  Stromeyer  thinks  that 
manufacturers  would  obtain  no  advantage  from  the  erection 
of  suj)er-power  stations,  because  large  stations  are  not  so' 
much  more  eilicient  than  small  ;  while  the  statement  that  they 
can  use  refuse  coal  he  also  considers  a  fallacy,  as  such  coal  has 
only  30  per  cent,  of  the  heating  value  of  good  quality  coal. 
He  also  disposes  of  the  statement  that  in  the  super-])ower 
station  the  load  factor  will  be  high,  therefore  giving  an  advan- 
tage to  works  taking  supply,  by  pointing  out  that  in  works 
using  their  own  generating  plant  there  is  no  reason  why  the 
load  factor  should  not  be  even  higher  than  that  of  a  public 
supply  station.  This  statement,  of  course,  presumes  that  the 
works  will  run  2f  hours  a  day  for  36.5  days  in  a  year,  which  is 
not  vcrv  usual. 


Gas  Engines  and  the  Electric  Drive. 

The  other  advocate  for  individual  driving  is  our  contem- 
porary the  ""  Gas  World,"'  which,  in  two  interesting  articles 
in  the  current  issue,  deals  with  the  application  of  gas  and  gas 
engines  to  biscuit  baking  and  to  laundries.  In  the  former 
industry  gas-heated  ovens  are  now  largely  employed.  These 
ovens  are  worked  on  what  may  be  called  the  chain  grate 
system,  and  are  often  driven  by  electric  motors.  Our  con- 
temporary advocates  the  use  of  gas  engines  for  providing  the 
necessary  electricity  supply  in  this  case  because  gas  is  already 
used  for  heating  the  ovens.  In  the  case  of  laundries  much  the 
same  argument  is  advanced.  At  first  sight  it  would  appear 
that  in  a  laundry  a  steam  engine  could  be  more  efficiently 
employed  than  a  gas  engine  ;  but  it  is  pointed  out  that  the 
high-pressure  steam  required  for  the  engine  is  never  an  econo- 
mical method  of  obtaining  the  low-pressure  steam  required 
in  the  various  laundry  operations  ;  while  at  the  beginning  of 
the  week,  when  a  maximum  amount  of  steam  is  required  in  the 
wash-house,  a  great  deal  of  the  other  plant  is  idle,  and  the  steam 
engine  would,  therefore,  be  lightlv  loaded. 


The  Gas  Engine  Only  an  Expedient. 

Both  thesi-  advocates,  we  are  interested  to  sec,  have  the 
unwilling  conviction  that  the  electric  motor  is  the  best  method 
of  driving  machinery.  Mr.  Stromeyer's  arguments  on  the 
disadvantages  of  bulk  supply  have  been  advanced  many,  many 
times,  and  have  been  exploded  as  often.  Still,  they  are  not 
without  their  value.  Our  contemporary  is  in  much  the  same 
position,  for  with  the  advance  in  our  knowledge  of  what  can 
be  done  with  electric  heating,  it  is  obvious  that  electricity  will 
be  increasingly  used  in  laundries  until  gas  and  steam  are 
finally  excluded,  not  only  for  economical,  but  for  hygienic, 
reasons.  It  is  already  largely  used  for  ironing  simply  because 
there  are  no  fumes.  In  the  bakehouse  it  may  be  said  an 
advance  will  take  place  along  similar  lines.  Biscuit  making 
is  an  operation  which  requires  very  close  regulation  of  the  heat 
employed,  and  for  this  purpose  electric  heating  is  obviously 
the  most  desirable  method  to  use.  When  and  where  it  appears 
we  are  afraid  the  knell  of  the  gas  engines  will  be  sounded. 


i 


January  23,  1920. 


THE  ELECTRICIAN. 


79 


The  Popularisation  of   Science. 

The  war  has  seen  a  revival  of  public  interest  in  science,  an 
interest  whicli,  if  perhaps  too  exclusively  centred  on  the  direct 
benefits  applied  science  brings  in  its  train,  is  none  the  less 
gratifdng.  There  is,  however,  some  danger  of  a  relapse  now 
that  the  strain  of  war  is  over,  and  therefore  any  effort  calcu- 
lated to  maintain  this  influence  on  the  public  mind  is  to  be 
encouraged.  It  is  necessary,  first,  to  feed  this  enthusiasm 
for  science,  and,,  second,  to  render  it  more  discriminating.  An 
impression  that  quick  and  sure  returns  for  investment  in 
scientific  research  are  certain  is  liable  to  lead  to  disappointment. 
People  need  to  know  more  of  the  difficulties  of  scientific 
.research  as  well  as  its  triumphs.  We  are,  therefore,  glad  to 
notice  that  the  Royal  Society,  iu  conjunction  with  other 
■scientific  bodies,  contem])lates  issuing  this  year  a  popular 
journal  under  the  title  of  ■"  Discovery,"  which  aims  at  ex- 
plaining in  simple  terms  the  chief  features  of  scientific  jJrogress. 
Scientists  have  complained  of  the  indifference  of  the  public, 
but  have,  perhaps,  not  sufficiently  realised  that  there  is  a 
reverse  side  to  the  picture.  In  the  days  of  Huxley,  Tyxdall 
and  other  eminent  scientific  lecturers  of  the  last  century,  not 
only  was  science  broader,  less  specialised  and  easier  to  grasp, 
but  it  had,  we  believe,  more  able  popular  expositors.  Men  of 
science  of  the  present  day  need  to  step  down  from  their  pede- 
stals, to  depart  from  the  attitude  of  aloofness  which  had  been 
characteristic  of  recent  scientific  work — to  show  that  science 
is  not  the  perquisite  of  a  privileged  intellectual  caste  but  a 
subject  of  human  interest  to  the  world  at  large. 


Current   Topics. 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following  : — 

Dr.  C.  V.  Drysdale  contributes  an  article  on  "  A  Universal  In- 
ductance and  Capacitj'  Testing  Bridge  "  (page  80).  Mea.surements 
of  inductance  and  capacity  have  become  increasmgly  important  in 
connection  -n-ith  cable  and  radio-telegraphy.  Most  of  the  methods 
used  are  on  the  "  bridge  "'  principle.  He  describes  a  simple  bridge 
^\liich  has  been  designed  to  fulHl  the  necessary  conditions,  and 
gives  a  number  of  tests  which  can  be  carried  out  with  it. 

On  page  82  we  give  an  account  of  the  final  report  of  the  Nitrogen 
Products  Committee,  which  was  appointed  -in  1916  to  consider 
various  questions  in  connection  with  this  important  subject.  This 
report  is  likely  to  be  of  great  interest  to  electro-chemists  and  elec- 
trical engineers. 

On  page  84  we  describe  the  equipment  which  has  been  installed 
at  Manchester  and  Salford  to  enable  a  bulk  supply  to  be  given  to 
the  latter  town  from  the  Mancliester  Electricity  Supply  Under- 
taking. The  supply  i.s  at  oti.tKid  volts  on  the  three-phase  system. 
The  various  details  of  tlie  system  are  interestmg  and  are  fully 
illustrated. 

On  page  87  we  conclude  our  account  of  the  Paper  on  "  Fail^ires  of 
Turbo-Generators,"  recently  read  before  the  Institution  of  Elec- 
trical Engineers  by  Mr.  J.  .Shepherd. 

On  page  92  we  continue  our  account  of  the  exhibits  at  the  recent 
Physical  Society  exhibition. 
_  Our  Leading  Article  (p.  95)  deals  with  certain  legislative  modifica- 
tions in  the  law  governing  electricity  supply  which  are  caused  by 
the  passing  of  the  Electricity  (.Supply)  Act.  "A  full  abstract  of  the 
Act  as  officially  received  from  the  Government  prmters  is  given  on 
l<age  96. 

On  page  88  we  give  our  usual  article  dealing  with  the  progress  that 
has  been  made  in  electric  heating  and  cooking. 

Some  particulars  of  an  imiwrtant  scheme  for  the  conversion  of 
three  French  railways  to  electric  traction  are  given  on  page  98. 

Some  recent  Papers  of  electrochemical  interest  are  dealt  with 
on  page  97. 

We  publish  an  appeal  for  £100,000  in  order  that  a  much-needed 
extension  maj-  be  made  to  the  engineering  laboratories  at  University 
College,  London  (page  102). 


Arrangemeiits  for  the  Week. 

FRIDAY,  Jan.  23rd  (to-day) . 

Physical  Society. 

5  p.m.     At  the  City  and  Guilds  Technical  College,  Leonard-street, 

Finsbury,  London,  EC.  Papers  to  be  read  :  "  On  Maintained 
Oscillations  in  Triode  Valve  Circuits,"  by  Dr.  .L  H.  Vincent ; 
"  Measurements  of  the  Chief  Parameters  of  Triode  Valves,"  by 
Dr.  VV.  Eccles  ;  "  Measurement  of  Amplification  of  a  Radio- 
Frequency  Ampliiier,'  by  Mr.  F.  W.  Jordan.  B.Sc.  ;  "  On  the 
Measurement  of  Ampliiications  given  by  Triode  Amplifiers  at 
Audible  and  at  Radio  Frequencies,"  by  Mr.  F.  E.  Smith,  F.R.S. 
Exhibition  of  a  Method  of  Determining  the  Hardening  Tem- 
perature of  Steel,  by  the  Hon.  C.  VV.  Stop  ord  and  Mr.  C.  R. 
Darling  :  and  an  E.xhibition  of  a  Thermal  Cell  of  Constant 
Voltage,  by  Mr.  C.  R.  Darling. 

Institution  of  Mechanics.  Exgin'eers. 

6  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Paper 

on  '■  Recent  Advances  in  Utilisation  of  Water  Power,"  by  Mr. 
E.  .M.  BergSjrom. 
North-East  Coast  Ixstitutiox  op  Exgixeeks  axd  Shipbuilders. 
6.1.5  p.m.  At  jhe  Literary  and  Philosophica  Society,  Westgate 
road,  Newcastle-on-T\-ne.  Paper  on  "  Some  Suggested  De- 
velopments of  La^dng-otf  for  the  Speeding-up  of  Ship  Con- 
struction." by  Mr.  I.  C.  G.  Cooper. 

Junior  Institution  of  Engineers. 
7.30  p.m.      At    39.    Victoria-street,    London,    S.W.       Lecture    on 
"  Evaporation  in  the  Chemical  Industry,' '  by  Mr.  J.  A.  Reavell. 
RoY'AL  Institution. 
9  p.m.      At   Albemarle-street,   London,    W.      Discourse   on   '"  Re- 
searches at  High  Pressures  and  Temperatures,"  by  the  Hon. 
Sir  Charles  Parsons,  K.C.B.,  F.R.S. 
MONDAY.  Jan.  26tli. 
Institution  of  Electrical  Engineers. — North-EaStern  Centre. 
7.15  p.ni.     At  Armstrong  College,  Newcastle.     Paper  on  "  Failures 
of  Turbo-Generators  and  Suggestions  tor  Improvements,"  by 
Mr.  J.  Shepherd. 
TUESDAY,  Jan.  27tli. 

The  Institution  of  Civil  Engineers. 
5. ill  p.m.  At  Great  George-street,  London,  S.W.I.  Papers  to  be 
further  discussed  :  "  Whitby  Harbour  Improvement,"  by  Mr. 
James  Mitchell ;  "  The  Design  of  Harbours  and  Breakwaters 
with  a  View  to  the  Reduction  of  Wave-Action  Within  Them," 
by  Mr.  R.  F.  Hindmarsh  :  "  Wave-Action  in  Harbour  Areas, 
with  Special  Reference  to  Works  for  Reducing  it  at  Blyth  and 
Whitby  Harbours,"  by  Mr.  J.  W.  Saudeman ;  and  "  Tlie 
Improvement  of  the  Entrance  to  Sunderland  Harbour,  with 
Reference  to  the  Reduction  of  Wave-Action,"  by  Mr.  W. 
Simpson.  O.B.E. 
Institution  of  Electric.u,  Engineers. — North-Western  Centre. 

7  p.m.     At  the  Engineers'  Club,  Manchester.     Paper  on  "  Trans- 

formers for  Electric  Furnaces,"  by  Mr.  J.  L.  Thompson. 
Illuminating  Engineering  Society. 

5  p.m.     At  the  Royal  Society  of  Arts,  .John-street,  Adelphi,  London, 

W.C.     Discussion  on  "  Colour-Matching  by  Natural  and  Arti- 
ficial Light,"  opened  by  Mr.  W.  C.  Martin. 
WEDNESDAY,  Jan.  28tll. 

IxSTiTUTiiiN  OF  Electrical  Engineers. — South  Midlaxd  Centre. 
7  p.m.     At  the  University,  Edmund-street,  Birmingham.     Paper  on 
•■  Failures  of  Turbo-Generators  and  Siiggestions  for  Improve- 
ments," by  Mr.  J.  Shepherd. 
THURSDAY,  Jan.  29th. 

Wireless  Society  of  London. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-.«treet, 

London,  S.W      Lecture  on  "  A  Portable  Valve  Set  and  Some 
Proijerties  of  C.W.  Circuits,"  by  Mr.  R.  C.  Clinker. 
Institution  of  Mechanical  Engineers. 

6  p.m.     At   the   South   Wales  Institute   of  Engineers,   Park-place, 

Cardiff.     Paper  on  "  Recent  Advances  in  the  Utilisation  of 
Water  Power,"  by  Mr.  E.  M.  Bergstrora  ;   also  at 

7  p.m.     At  the  Engineers'  Club,  Manchester. 

Institution  of  Automobile  Engineers. 
7.30  p.m.     At  the  Chamber  of  Commerce,  New-street,  Birmingham, 
Paper  on  "  Air  Cooling  of  Engines,"  by  Dr.  A.  H.  Gibson. 
FRIDAY,  Jan.  SOtb. 

Institution  of  Civil  Engineers. — Students'  Meeting. 

6  p.m.     At     Great     George-street,      London,    S.W.      Lecture    on 

"  Tlie  Economic  Requirements  for  Inland  Navigation  Transport 
in  the  British  Isles,"  by  Mr.  R.  B.  Dunwoody.     (Lecture  II.) 
Institution  of  Electrical  Engineers. — Students'  Meeting. 

7  p.m.     At  the  City  and  Guilds  Technical  College,  Leonard-street, 

Finslmry,  London,  E.C.     Discussion  on"  Quantity  Production 
as  a  Panacea,"  to  be  opened  by  .Major  K.  Edgeumbe. 
Junior  Institution  of  Engineers. 
7.36  p.m.     At  39,  Victoria-street,  London,  S.W.     Paper  on  "  The 
Manufacture  of  Hydrogen  Gas  by  the  Silicol  Process  for  Air- 
ships and  Commercial  Purposes,"  by  5Ir.  G.  E.  Lygo. 
Rov.AL  Institution. 
0  p.m.     At  21,  Alberaarle-street,  London.  W.     Discourse  on    ■  The 
Gyrostatic  Compass,"  by  Mr.  S.  G.  Brown.  F.R.S. 
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A  Universal  Iiiductance  and  Capacity  Testing 

Bridge. 

Kv   V.  V.   UKYSUALE,    l>.So.,   M.I.K.K. 

luductanee  and  capacity  measurements  liavo  become  of .. alternator  or  buzzer,  anil  a  telephone  or  vibration  galvano- 
such  importance  of  late,  especially  in  connection  with  cable 'T meter,  the  bridge  is  capable  of  being  used  for  a  large  number 
and  radio  telegraphy,  that  it  is  highly  desirable  to  be  able  to  of  tests,  of  which  examples  are  given  below.  Fig.  3  shows  the 
make  them  with  the  ma.xinuim  of  simplicity,  rapidity  ar.d      complete  set,  with   1-llmfd.  variable  standard  condenser,* 

and  five-dial  resistance  box.  The  coils  in  this  box  arc 
wound  in  the  ordinary  non-inductive  manner  on  brass 
tubes,    and,   according  to    the    investigations  of  the 


accuracy.     If  the  various  methods  which  have  been  proposed 

for  testing  or  comimring  self  and  mutual  inductances  and 

capacities  are  reviewed,  it  will  be  found  that  the  bulk  of  them 

are  bridge  methods,  in  which  the  inductance  or  capacity  to  be 

tested  is  either  connected  directly  in  one 

of  the  arms  of  the  bridge  or  as  a  shimt 

to   one   arm.     To  secure  accuracy  it  is 

important  that  the  circuits  should  be  free 

from  interference,  of  minimum  area,  and 

symmetrically  disposed  ;   and    to  obtain 

direct  reading,  the  total  resistance  of  each 

arm  of  the   bridge   should   generally  be 

1,  10,  100,  or  1,000  ohms,  &c. 

The  simple  bridge  here  described  has 
been  designed  to  fulfil  the  above  con- 
ditions, and,  as  it  lends  itself  readily  to 
nearly  every  method  of  comparison ,  the 
term  "  Universal  "  may  fairly  be  applied 
to  it.  Figs.  1  and  2  show  the  external 
appearance  and  the  interijjal  connection 
of  the  bridge,  from  which  it  will  be  seen 
that  it  consists  simply  of  a  plain  four-arm 
Wheatstone  bridge,  each  arm  being  pro- 
vided ■svith  four  coils  of  lo),  lOw,  100  w 
and  1,000  w  (a  fifth  coil  of  10,000  co  will  be 
added  in  future)  and  with  bars  and  ter- 
minals enabling  anv  circuit  to  bo  intro- 
duced in  series  with  or  coupled  in  shunt 
with  any  arm.  In  order  to  avoid  inter- 
ference, the  "  battery  "  and  "  galvano- 
meter "  terminals  are  brought  close  in  to 
the  centre  of  the  bridge,  so  as  to  be  joined 
up  by  twin  stranded  leads,  and  the  cir- 
cuits below  the  base  are  made  as  short 
and  sjinmetrical  as  possible.  The  lOOw 
and  1,000(W  coils  in  each  arm  are  non- 
inductively  woimd  on  flat  mica  strips  to 
minimise  inductance  and  capacity  effects. 

In  conjunction  with  a  sliding  contact 
resistance  box,  a  variable  standard  con- 
denser or  inductance,  a   high-frequency 


I'k:.    2. — CONKECTIONS  OF  INDUCTANCE  AND  CaPACIIV 

Testing  Bridce. 

Bureau   of    Standards,  probably  produces   little   error  as  re- 
gards the  10ft)  and  lOOo)  coils.     In  the  lower  coils  inductive 

*  In  the  illustration  the  condenser  is  only  showii  as  of  O'Oy'J  niftU 
capacity,  but  the  higher  capacity  is  now  used. 


Fig.  3. — CoirPLETE  Capacity  and  Inductance  Testing  Set. 
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eilects,  and  in  the  higher  coils  capacity  effects,  iirobably 
predominate  ;  but  a  special  resistance  box  with  anti-inductive 
and  anti-capacity  windings  can  be  substituted  if  high  accuracy 
is  required  at  high  frequencies. 

The  annexed  set  of  diagrams.  Figs.  4  to  12,  show  the  con- 
nections for  a  number  of  the  better  known  methods  of  measure- 
ment. Most  of  them  can  be  arranged  in  a  few  minutes  with 
the  combination  of  apparatus  shown  in  Fig.  3.  The  battery 
or  buzzer  and  the  aalvanoinoter  are  not  shown  on  most  of  the 


ing  Ki  and  then  K'={sh-)K.  With  the  variable  standard 
condenser  of  range  O'OOl  mfd.  to  1-11  mfd.  the  range  of  test  is 
from  1  micro -microfarad  (=0'9cm.)  to  1,110  microfarads. 
Since  ;•  and  *  are  decade  resistances,  the  test  is  direct  reading. 

If  perfect  balance  cannot  be  obtained,  there  is  a  difference 
in  the  power  factor  or  equivalent  resistance  of  the  c(jndensers, 
and  a  small  resistance,  »■',  may  be  inserted  in  series  with  one  or 
other  condenser,  as  shown  and  the  difference  of  power  factor 
can  readilv  be  calculated. 


..,.^^ 


I M  I  I  I  i  in  I 


-^  I  M  H  I  II  111 


ei 


K= -  cos  0= 1 

)•  r  {P+r)s  p  +  r 

Fig.  4. — De  Sauty's  Condenser  Comparison     Fig.    5. — De  Sauty's  Condenser  Comparison     Fig.    0. — Carey-Foster  Condenser 
WITH  Variable  Standard  Condenser.  with  Variable  Resistance.  and  Power-Factor  Test. 
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qnH 
Fig.  7. — Maxwell's  Absolute  Capacity 
Test. 


L'=  -L.  L=A>-. 

9 

Fig.  8. — Maxwell's  Comparison  of  Self        Fig.  9. — Maxwell's  Couparison    of  Induct 
Inductances.  ance  with  Variable  Condenser. 
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L  =  7v>|if(^l-^'j+..|.  pL,-qL,  =  {l,  +  q).M.  '^    q'^q''      ^^q  '^' 

Fig.  10. — Anderson's  Comparison  OF  Induct-        Fig.  11. — Campbell's  Comparison  or  Self        Fig.   12. — Kelvin   Double   Bridge   fob  Low 
ance  with  Fixed  Condenser.  .asd  Mutual  Inductance.  Resistance,  or  Electrolytic  Resistance 

Tubing. 


diagrams,  as  they  are  simply  connected  to  the  centre  terminals 
as  indicated,  unless  the  diagram  shows  otherwise. 

The  following  brief  description  of  the  tests  may  be  of  service. 

A. — Cap.acity  Tests. 
De  i^auti/s  Cotiiparison  Test  tvith   Variable  Standard  Con- 
denser (Fig.  4). — The  condensers  to  be  compared,  K  and.  A'', 
are  connected  in  adjacent  ''  shimt  "  gaps  on  the  bridge,  and 
suitable  ratios,  r  and  s,  chosen.     Balance  is  obtained  by  vary- 


De  Saaty's  Comparison  Test  with  Variable  Resistances 
(Fig.  5). — The  condensers  are  connected  as  in  the  last  test,  but 
the  resistance  box  R  is  connected  in  place  of  S,  as  shown. 
Then 

K'=^R, 

J' 

and  if  K  is  a  condenser  of  1  mfd.,  or  a  decade  multiple  or  sub- 
multiple,  the  test  is  direct  reading.     With  a  five-dial  resistance 
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box  the  range  is  from  1  micro-microfarad  or  less  to  1 1,100  mfd., 
with  a  1  mfd.  standard  condenser.  The  difference  of  jwwer 
factor  can  be  determined,  as  before,  by  means  of  a  resistance 
box,  r',  and  if  K  is  an  air  condenser,  the  actual  power  factor 
of  the  condenser  K'  can  be  measured. 

Carey  Foster  Capacil;/  and  Power  Test  (Fig.  6).— This  is  a 
useful  test,  in  which  the  capacity  and  power  factor  of  a  con- 
denser is  measured  by  the  aid  of  a  variable  mutual  inductance. 
The  alternator  should  be  comiected  to  the  ordinar\  "  battery  " 
terminals  ;  but  the  galvanometer  is  connected  between  one  of 
the  ordinary  galvanometer  terminals  through  the  secondary 
of  the  mutual  inductance  to  the  middle  of  the  right-hand  end 
of  the  bridge.  Then,  if  L  is  the  self-inductance  of  tlie  primary 
inductance  and  r  its  resistance,  the  capacity 


K= 


M 


and  the  power  factor 

cos  4>  = 


{p+r)s 


L-M(l+rJs)u} 
V+r 


where  o)=2.-rxfrequency. 

It  is  easy  by  a  preliminary  test  to  determine  L  and  r  and  to 
make  up  p+r  to  a  decade  value,  when  the  capacity  test 
becomes  direct  reading. 


MajLweU's  Absolute  Cajmcilij  Test  (ft'ig.  7).— The  cnndensor  A' 
to  be  tested  is  simply  connected  with  a  tuning  fork  or  Fleming 
contact  maker  in  one  of  the  shunt  ga|is,  and  is  balanced  against 
a  resistance  box,  R,  using  an  ordinary  battery  instead  of  an 
alternator.  If  n  is  the  number  of  c.om])l(>te  periods  of  the  fork 
or  commutator,  which  equals  the  number  of  times  the  con- 
denser is  charged  per  second,  the  condenser  passes  the  same 
quantity  in  a  given  time  as  a  resistance  of  ]/A'«  ohms,  and 
balance  is  obtained  wlien 

R -p 

\jKn~q' 

A-  .-i^. 
qnn 

By  interchanging  y^iaiul  R  tliis  becomes 

fqn 

and  if  f,  q  and  ((  have  decade  values,  the  method  is  direct 
reading.  A  correction  is  required  in  some  cases  for  the  resis- 
tance of  the  battery  and  galvanometer,  but  it  can  easily  be  made 
negligible. 

(To  be  concluded.) 


The  Report  of  the  Nitrogen  Products  Committee. 


Tf.k.ms  oi-  Reference  and  .Preli.minaRV. 

The  Nitrogen  Products  Committee  was  appointed  in  June,  1916, 
by  the  Minister  of  Munitions  as  a  Committee  of  the  Advisory  Panel 
of  the  Munitions  Inventions  Department.  Its  terms  of  reference 
were  to  consider  the  relative  advantages  for  this  country-  and  for  the 
Empire  of  the  various  methods  for  the  fixation  of  atmospheric 
nitrogen  from  both  tlie  war  and  peace  point  of  view,  to  ascertain  their 
relative  costs  and  to  advise  on  proposals  relevant  thereto,  to  examine 
into  the  supply  of  the  raw  materials  available,  and  to  ascertain  where 
the  large  supplies  of  cheap  power  necessary  for  some  of  these  pro- 
cesses could  Ix'  best  obtained,  to  consider  what  steps  could  with 
advantage  be  taken  to  increase  the  natural  resources  in  nitrogen- 
bearing  compounds,  to  carry  out  experimental  work  necessary  to 
arrive  at  definite  conclusions  as  to  the  practicabiUty  and  efficiency  of 
the  processes  involved  and  to  advise  as  to  starting  operations  on  an 
industrial  scale. 

The  Committee  found  it  necessari^  to  interpret  the  terms  of  re- 
ference in  a  liberal  manner,  and  the  inquinhas  in  consequence  been 
of  a  wide  scojje,  embracing  a  detailed  examination  of  the  nitrogen 
problem  in  its  relation  to  the  militarj%  agriculture  and  industrial 
requirements  of  the  United  Kingdom  and  other  parts  of  the  British 
Empire.  Sub-committees  were  appointed,  and  a  research  section 
was  organised  by  the  Munitions  Inventions  Dejjartment ;  and  steps 
taken  to  secure  laboratory  accommodation  to  carry  out  the  research 
programme  contemplated,  in  1916  it  was  pointed  out  by  the 
Jlinistrj-  of  Mimitions  that  while  eveiy  advantage  shoukl  be  taken  of 
temporarj-  expedients,  efiorts  should  be  made  to  promote  processes 
which  were  likely  to  be  of  permanent  value  to  the  countiy.  The 
Committee  accordingly  submitted  an  interim  report  in  February, 
1917,  an  account  of  which  appeared  in  the  Electrici\x  of  Novem- 
ber 30,  1917. 

The  Fixal  Report. 

The  final  report  of  tlie  Committee  has  now  been  published  as  a  Blue 
Book  (Cmd.  482).  This  report  is  of  a  voluminous  character,  and  we 
are  not  able  to  do  more  than  refer  briefly  to  its  main  features.  Much  of 
the  work  imdertaken,  however,  was  of  an  important  character,  and  the 
conclusions  arrived  at  are,  therefore,  worthy  of  close  study  by  electrical 
engineers,  especially  those  engaged  in  the  electro-chemical"  branch  of  the 
profession.  The  conclusions  arrived  at  are  of  more  than  usual  interest, 
owing  to  the  reason  that  whenever  possible  the  Committee  obtained 
information  direct  from  trade  associations,  manufacturers,  firms  and 
undertakings  engaged  in  the  different  branches  of  the  nitrofren  industry, 
and  from  chemists  and  engineers  who  had  had  actual  experience  of  the 
various  processes  involved.  The  committee  was  also  in  direct  liamn  with 
official  delegates  of  the  Governments  of  France,  Italy,  Russia,  and  the 
United  States,  from  which  it  obtained  much  valuable  information 
regarding  the  iiosition  in  these  countries. 

It  should  be  pointed  out  that  the  report  was  in  an  advanced  state  when 


the  Armistice  was  (Jeelared,  and  the  sections  dealing  with  war  and  post- 
war prospects  of  tlic  nitrogen  jiroblem  should,  therefore,  be  read  in  the 
light  of  the  fact  that  war  was  still  in  progress  when  the  report  wat 
drafted. 

The  Importance  of  the  Nitrogen  Industry. 

In  their  preliminary  statement  the  Committee  point  out  the  funda- 
mental importance  of  combined  nitrogen  in  agriculture  and  munition 
work,  and  give  a  short  account  of  the  various  nitrogen  recovery  and 
fixation  processes.  In  dealing  with  the  subject  in  their  report  they  have- 
deliberately  ado|)ted  pre-war  conditions  as  the  only  satisfactory  basis  as 
far  as  costs  and  prices  are  concerned,  and  it  is  to  be  especially  noted  that 
the  figures  for  costs  represent  pre-war  production  costs  at  the  factory, 
and  do  not  inclutle  any  allowance  for  interest,  marketing,  or  profits, 
although  the  cost  of  electrical  energy  in  all  cases  is  taken  as  inclusive  of 
capital  charges  uijon  the  power  installation.  An  addition  of  20  or  2.') 
per  cent,  would,  therefore,  have  to  be  made  to  the  factory  costs  to  cover 
these  items,  and  this  point  must  be  kept  in  view  when  contrasting  the 
production  costs  with  market  prices. 

It  has  been  found  a  convenience  in  referring  to  the  various  nitrogen 
products  to  make  use  of  expressions  such  as  "  nitrate  nitrogen,"  "'  nitric 
nitrogen,"'  "  ammonia  nitrogen,"  and  so  on,  thus  serving  to  avoid  the 
employment  of  lengthy  expressions  such  as  ''  combined  nitrogen  in  the 
form  of  nitrates." 

Thk  Nitrogen  Isdcstry  Before  the  War. 

Before  the  war  practically  the  whole  of  the  world's  requirements  in 
respect  of  "  nitrate  "  and  "  nitric  nitrogen  "  were  met  by  the  export  of 
nitrate  of  soda  from  Chili.  This  is  a  long-standing  industry,  and  has 
been  characterised  by  a  steady  rate  of  expansion,  rising  from  lOo.OOO  tons 
per  year  in  the  closing  years  of  the  nineteenth  century  to  over  2,400,01)0 
tons  in  1913,  this  figure  representing  an  increase  of  ."iC  per  cent,  over  the 
figure  for  190:i.  .Vccording  to  authoritative  data,  the  cost  in  England 
of  this  product  was  about  £10-2  per  long  ton,  free  on  shore,  but  it  was 
pointed  out  that  there  were  considerable  variations  in  the  production 
costs  at  different  nitrate  factories,  and  the  average  cost  for  the  whole 
industry  under  pre-war  conditions  should  be  about  £9-27  per  long  ton  on 
shore.  The  prewar  selling  price  of  Chili  nitrate  m  the  United  Kingdom 
amounted  to  about  £10-69  per  long  ton,  equivalent  to  about  £()7-2  per 
metric  ton  of  "  nitrate-nitrogen."  There  is  no  doubt  that  the  major 
portion  of  the  annual  consumption  of  Chili  nitrate  was  utilised  for  fer- 
tilising purposes,  the  most  important  industrial  use  being  the  manu- 
facture of  nitric  acid. 

The  by-product  ammonia  industry  ranked  almost  equally  in  impor- 
tance to  the  Chili  nitrate  industry,  the  rate  of  growth  of  this  by-product 
being  even  greater  than  that  of  the  Chili  industry.  The  pre-war  produc- 
tion of  ammonium  sulphate  in  1913  was  1,389,790  long  tons,  the  averag* 
annual  market  price  of  ammonia  nitrogen  and  sulphate  being  £13  7s.  8d. 
The  world's  production  of  "  ammonia  "  nitrogen  in  1913  had  increased 
by  over  1.50  per  cent,  of  that  in  1903.  The  fact  that  ammonia  consti- 
tutes a  by-product  in  industries  having  as  their  main  object  the  manu-. 
facture  of  other  products,  such  as  illuminating  gas  and  metallurgical 
coke  renders  it  difficult  to  determine  the  cost  of  actual  production  of 
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by-product  ammonia,  but  the  evidence  examined  by  the  Committee 
indicates  that  the  operating  costs  on  a  large  scale  plant  would  be  of  the 
order  of  £■!  per  metric  ton  of  actual  ammonia  when  starting  with  a  con- 
centrated gas  liquor  and  of  the  order  of  £7  per  metric  ton  of  actual 
ammonia  when  starting  with  crude  gas  liquor.  These  figures  are  equiva- 
lent to  £4'85  and  £8'5  per  metric  ton  of  combined  nitrogen,  and  are 
exclusive  of  the  cost  of  impure  Uquor  and  any  allowance  for  losses  during 
the  process.  The  world's  consumption  of  ammonium  sulphate  during 
the  two  years  prior  to  the  war  were  l,l-tl,103  metric  tons  in  1912,  and 
1.280,757  tons  in  1913,  of  wliich  amount  Germany  was  by  far  the  largest 
consumer,  the  United  Kingdom  coming  fourth.  About  60  per  cent,  of 
the  total  consumption  was  accounted  for  by  the  requirements  of  Ger- 
many and  the  United  States  alone. 

As"  in  the  case  of  Chili  nitrates  statistics  are  not  available  as  to  the 
precise  relations  between  the  agriculture  and  mdustrial  dernand  for 
ammonium  nitrogen.  The  major  portion  of  the  output  is  utilised  as  a 
fertiliser  in  the  form  of  ammonium  sulphate,  and  owing  to  the  fact  that 
it  does  not  give  rise  to  toxic  products,  it  is  largely  used  in  preference  to 
Chili  nitrate  in  tropical  and  sub-tropical  countries. 

The  Makufactxjre  of  Synthetic  Nitrogen. 
The  commercial  manufacture  of  STOthetic  nitrogen  products  dates 
from  the  beginning  of  the  present  century,  with  the  establishment  of  the 
arc  process  in  Norway.  In  190U  the  calcium  cyanamide  process  was 
successfully  established  in  Italy,  and  in  the  subsequent  years  preceding 
the  war  was  used  in  Germany,  Norway,  France,  Switzerland,  America, 
Austria,  Japan  and  Sweden.  ~  The  third  of  the  established  methods  of 
Hxing  nitrogen,  the  Haber  process  for  the  synthesis  of  ammonia  was 
brought  to  a  successful  commercial  stage  in  Germany  in  1913.  In  1907 
the  Norwegian  production  of  nitrate  of  lime  was  1,601  tons,  which  had 
increased  in  1913  to  73,214  tons,  while  the  consumption  in  Norway  in  the 
same  years  was  215  tons  and  5,500  tons  respectively.  In  1913  Norway- 
exported  70,927  tons  of  nitrate  of  lime,  8,203  tons  of  sodium  nitrite, 
9,107  tons  of  sodium  nitrate,  and  22, UO  tons  of  calcium  cyanamide.  In 
addition,  there  were  also  exported  from  the  same  country  1,125  tons  of 
synthetic  sodium  nitrate  and  2.108  tons  of  a  mixed  product  containing 
sodium  nitrite  and  sodium  nitrate  in  equal  proportions.  With  regard  to 
the  world's  production  of  calcium  cyanamide,  in  the  pre-war  periods 
this  increased  from  500  tons  in  1906  to  150,944  tons  in  1913.  The  largest 
producer  was  the  United  States,  with  48,000  tons,  Germany  being  second 
with  24,000  tons.  With  regard  to  the  Haber  process  it  is  reported  that 
the  production  of  a  German  factory  in  1913  amounted  to  from  30,000  to 
35,000  tons  of  ammonium.  There  is  no  doubt  as  to  the  commercial  suc- 
cess of  tile  process  for  steps  were  being  taken  before  the  war  to  develop 
it  further  on  a  considerable  scale. 

Relation  of  the  Aakiotjs  Processes. 

The  Committee  has  devoted  considerable  attention  to  the  question 
of  the  probable  order  of  the  costs  involved  in  operating  the  sjTithetic 
process  in  the  United  Kingdom  on  the  basis  of  pre-war  conditions,  and  it 
shoiUd  be  noted  that  the  development  of  nitrogen  fixation  processes 
during  the  pre-war  period  was  mainly  confined  to  countries  where  cheap 
water-power  was  available.  As  m  the  case  of  ChUi  nitrats  and  ammonium 
sulphate  the  principal  sjTithetic  productions  found  their  mam  applica- 
tions in  agriculture.  Comparmg  the  relative  positions  of  the  nitrogen 
industry  m  1912,  the  production  of  Chili  nitrate  was  2,586,975  tons,  of 
imnionium  sulphate  1,327,508  tons,  of  calcium  cyanamide  95,000.  tons, 
>nd  of  nitrate  of  lime  75,000  tons.  As  far  as  actual  tonnage  is  con- 
cerned, therefore,  the  synthetic  industry  only  accounted  for  about  1-5 
])cr  cent.,  2-7  per  cent,  and  4'1  per  cent,  respectively  of  the  world's 
production. 

Summing  up  this  portion  of  the  report  the  Committee  observe  that 
the  world's  demand  for  combined  nitrogen  in  1913  was  nearly 
double  the  demand  in  1903,  practically  the  whole  of  this  demand  being 
met  by  the  Chili  nitrate  and  by-product  ammonia  industries.  The  rela- 
tion between  the  output  of  the  ammonium  industry  and  nitrate  nitrogen 
was  rmdergoing  modification  on  account  of  the  rapid  growth  of  the  by- 
product industry.  The  Chili  nitrate  industry  provided  about  two-thirds 
of  the  world's  supplies  of  combined  nitrogen  in  1903  and  about  three- 
tifths  in  1913.  The  market  price  for  combined  nitrogen  during  the  ten 
years  from  1903  to  1913,  although  showing  considerable  fluctuations,  was 
characterised  by  a  general  upward  tendency.  The  synthetic  industrs', 
although  in  its  infancy,  was  in  a  position  to  place  nitrogenous  fer- 
tilisers upon  the  market  at  a  price  not  comparing  unfavourably  with  the 
current  prices  of  nitrate  and  ammonia  nitrate. 

The  Indcstry  ix  the  United  Kingdom. 
The  whole  of  the  combined  nitrogen  produced  from  native  resources 
in  the  United  Kingdom  in  the  pre-war  period  consisted  of  the  ammoniacal 
and  other  nitrogenous  compomids  obtained  in  the  by-product  industry. 
For  many  years  the  United  Kingdom  was  the  world's  largest  producer 
of  by-product  ammonia,  but  in  191 1  the  lead  was  taken  by  Germany  as  a 
result  of  the  extensive  development  of  the  recovery  coke  oven  industry 
in  that  country.  The  home  consumption  of  ammonia  nitrogen  was 
relatively  small,  and  the  largest  part  of  the  output  was  exported  in  the 
form  of  ammonium  sulphate,  so  that  the  United  Kingdom  occupied  a 
strong  position  in  the  fertiliser  markets  abroad.  With  regard  to  the 
other  forms  of  combined  nitrogen  the  principal  demand  was  for  nitrate 
nitrogen  for  use  in  agriculture  and  in  the  manufacture  of  nitric  acid, 
sulphuric  acid  and  explosives.  For  all  these  requirements  the  United 
Kingdom  was  entirely  dependent  upon  imported  nitrates.  A  table  given 
in  the  report  shows  that  the  total  British  production  of  ammonia  nitrogen 


in  1913  was  practically  double  the  production  in  19o3.  The  rcc^overy 
coke  oven  industry  showed  a  remarkable  expansion,  the  output  of  by- 
product ammonia  "from  this  source  in  1913  being  nearly  eight  times  the 
output  in  1903.  The  gas  works  industry  which  in  1903  could  account  for 
nearly  05  per  cent,  of  the  total  output  of  ammonia  nitrogen,  exhibited  a 
steady  expansion.  In  consequence  of  the  development  of  the  other  b\-- 
prodiict  industries  this  output  represented  about  40  per  cent,  of  tlic 
total  in  1913.  In  the  case  of  the  smaller  by-product  industries  the  out- 
put from  producer  gas  and  carboniser  works  had  trebled  by  1913,  while 
that  from  shale  works  nearly  doubled.  The  output  from  iron  works 
remained  stationary.  The  British  exports  of  ammonium  sulphate  in 
1914  were  double  those  in  1903.  The  estimated  home  consumption  for 
all  purposes,  although  showing  an  expansion,  was  only  35  per  cent, 
greater  in  1913  than  in  1903. 

The  most  essential  of  all  imported  nitrogenous  products  to  this  country 
was  Chili  nitrate,  the  amount  increasing  from  110,715  tons  in  1903  to 
140.920  tons  in  1913.  The  amount  imported,  however,  annually  was 
subject  to  fluctuations,  though  there  was  a  general  increase  in  the  last 
four  years.  The  question  of  imports  and  exports  for  the  years  1911  and 
1913  are  examined  in  some  detail  in  the  report,  from  whence  it  appears 
that  a  total  of  23,979  metric  tons  of  combined  nitrogen  were  imported, 
82,404  tons  were  produced  in  this  country,  making  a  total  of  106,383 
tons.  Against  this  71,490  tons  were  exported,  and  33,010  tons  were 
known  to  be  used,  leaving  1,803  tons  unaccounted  for. 

The  Economics  of  Est.4blished  Processes. 
The  economics  of  the  estabUshed  processes  are  gone  into  at  considerable 
length  in  the  report.  Estimates  of  the  capital  expenditure  and  direct 
costs  that  would  be  involved  have  been  prepared  on  the  basis  of  pre-war 
manufacturing  conditions.  These  costs  are  those  at  the  factory,  and  do 
not  include  any  allowances  for  interest,cost  of  marketing,profit,  royalties, 
or  other  similar  payments.  The  cost  of  electrical  energy  is  a  vital  factor 
in  the  arc  process  and  an  important  consideration  in  the  cyanamide 
process.  The  chemical  factories  would,  therefore,  have  to  be  associated 
with  power  stations  of  large  size,  especially  erected  for  the  purpose,  or 
Avith  the  central  supply  stations  generating  electricity  in  bulk  for  general 
industrial  purposes.  It  is  sho«Ti  that  there  is  no  immediate  prospect  of 
obtaining  electrical  energy  from  coal  in  this  country  more  economically 
than  by  the  use  of  direct  firing  and  large  steam  turbo-electric  units.  The 
pre-war  cost  of  generation  at  a  station  of  this  kind,  havmg  a  maximum 
load  of  100,000  kw.  and  a  load-factor  of  97-5  per  cent,  would,  with  coal 
at  7s.  Od.  per  ton,  amount  to  £3-75  per  kilowatt-year  at  the  switchboard, 
inclusive  of  depreciation  and  interest.  This  figure  has  consequently 
been  adopted  as  a  basic  one  for  the  "  possible  "  cost  of  electrical  energj^ 
for  operating  nitrogen  fixation  processes  on  a  substantial  scale  in  the 
United  Kingdom,  and  under  the  conditions  prevailing  in  the  pre-war 
period.  For  purposes  of  comparison  the  basic  figure  for  British  condi- 
tions has  been  contrasted  with  a  figure  of  £1  -3  per  kilowatt-year  for  excep- 
tionally favourable  water-powers  in  Norway,  and  with  a  figure  of  £2  per 
kilowatt-year  for  the  average  price  at  which  energy  is  purchasable,  at  the 
more  recently  developed  hydro-electric  installations  in  that  country. 

C.iPiT.u:,  Cost  of  Electrical  Plant. 

The  estimated  pre-war  capital  cost  for  a  steam-power  station  of  the 
size  specified  above — namely,  £10-20  per  kilowatt  of  maximum  load — 
has  also  been  adopted  in  dealing  with  the  total  capital  outlay  required 
for  the  installation  of  nitrogen  fixation  plants  in  this  country.  After 
careful  examination  of  the  power  requirements  of  the  arc  process,  it  would 
appear  that  the  final  output  of  marketable  products  expressed  as  the 
equivalent  of  100  per  cent,  nitric  acid,  would  amount  to  a  mmimum  of 
535  kg.  of  nitric  acid  per  kilowatt-year  of  8,700  hours  measured  at  the 
station  switchboard.  The  energy  consumption  thus  amounts  to 
1-87  kw. -years  per  metric  ton  of  nitric  acid  of  100  per  cent,  strength,  or 
to  8-41  kw. -years  per  metric  ton  of  fixed  nitrogen  recovered.  With 
modern  large  scale  electric  furnaces  this  amoimt  might  be  increased  from 
about  10  to  15  per  cent.,  and  the  power  requirements  thus  made  con- 
siderably smaller.  It  should  be  pomted  out  that  the  efficiency  of  the  arc 
process  is  low,  only  3  or  4  per  cent,  of  the  electrical  energy  supplied  being 
ultimately  used  iii  the  actual  union  of  the  nitrogen  and  oxygen.  About 
90  per  cent,  of  the  energy  is  represented  by  the  heat  of  the  furnace  gases, 
and  the  steam  raising  value  in  these  gases  is  very  considerable,  sufficient 
steam  being  raised  in  practice  to  meet  all  the  requirements  of  the  auxi- 
liary plant  of  the  arc  furnace  installation,  as  well  as  of  all  the  evapo- 
rating and.  concentrating  apparatus.  Alternatively,  about  13  per  cent, 
of  the  applied  energy  can  be  regenerated  if  the  whole  of  the  steam  is 
utilised  in  turbo-electric  jilant. 

It  is  considered  that  the  smallest  increase  in  the  relatively  costly 
electrical  energy  required  for  this  purpose  would  lead  to  substantial 
improvement  m  the  methods  employed,  and  the  arc  process  might  pro- 
vide a  useful  outlet  for  substantial  blocks  of  oflf-peak  power,  which  would 
be  well  worthy  of  consideration  as  a  commercial  proposition  for  the  manu- 
facture of  nitric  acid.  Under  British  conditions,  with  electrical  energy 
at  £3-75  per  kilowatt  yea  r,  the  total  cost  at  the  factory  for  the  manufacture 
of  nitrate  of  lime  and  sodium  nitrate  by  tliis  process  would  amount  to 
£58-8  and  £00-3  respectively  per  metric  ton  of  fixed  nitrogen  packed  for 
the  market.  When  allowance  is  made  for  interest  on  the  capital  cost  of 
chemical  plant,  &c.,  these  figures  show  little  or  no  margin  compared  lyith 
the  pre-war  market  price  of  combined  nitrogen  in  the  form  of  Cluli 
nitrate.  On  the  other  hand,  it  appears  that  nitrate  of  hme  can  be  manu- 
factured under  conditions  where  cheap  water-power  is  available  at  a 
cost  at  the  factory  from  £37  to  £44  per  metric  ton  of  fixed  nitrogen. 

{To  be  concluded). 
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The  Maiichester-Salford  "Linking  Up." 

Detall.s  ok'  an  Interesting  .'$3,000  Volt  Equipment. 

The  feature  which  has  appealed  most  to  the  general  public  in  the  transmission,  and  is  stepped  down  again  at  Frederick- road,  and  a 
new  Electricity  Supply  Act  is  the  foreshadowed  erection  of  a  small  connection  made  to  the  existing  high-tension  l)oard  of  the  Salford 
number  of  large  super-stations  to  meet  the  probable  increase  in      t'oriK)ration.     Current   is  transmitted  through  a  three-core  cable 


Fig.  1. — View  is  the  Sub-Station  at  Frederick  Road,  S.u-kord,  showing  33,000/6,600-volt  Transformers. 


demands  for  electric  power  during  the  nest  few  years.  Electrical 
engineers,  however,  Imow  that  useful  although  these  stations  will 
be,  a  great  deal  can  still  be  done  by  one  area  assisting  another  and 
by  employing  some  means  of  linking  up,  so  as  to  use  the  plant  avail- 
able in  a  large  district  in  the  best  possible  manner — in  a  word,  to  get 
away  as  quickly  as  possible  from  parochialism.  As  we  announced 
in  our  columns  a  week  or  so  ago,  this  go-ahead  policy  of  mutual 
assistance  has  already  been  adopted  in  the  JIanchester  district, 
where  on  occasion  the  Manchester  Corporation,  Salford  Cor- 
poration, Lancashire  Electric  Power  Company,  South  Lancashire 
Electric  Supply  Company  and  Wigan  Corporation  are  inter- 
connected to  work  in  parallel  for  the  common  good.  This  is  a  true 
advance.  Such  linking  up  would  have  been  unthinkable  a  few  years 
ago,  but  progress  in  electrical  engineering  details  and  in  the  outlook 
on  this  question  have,  we  are  glad  to  say,  rendered  this  economical 
arrangement  possible.  One  of  the  most  interesting  inter-linking 
schemes  in  the  district  mentioned  above  is  that  whereby  a  supply  of 
electricity  is  given  from  Manchester  to  Salford.  There  has  long 
been  a  friendly  rivalry  between  these  two  cities,  as  anyone  who  has 
attended  a  function  in  either  of  them  at  which  representatives  of 
the  other  have  been  present  knows ;  but  we  are  glad  to  see  that  they 
have  sunk  their  differences  in  so  far  as  electricity  supply  is  concerned. 

At  present  the  Salford  Corporation  have  one  generating  station 
at  Frederick-road,  which,  like  many  other  generating  stations  of  its 
kind,  has  gradually  become  too  small  for  the  needs  of  the  borough, 
though  by  .scrapping  the  old-fashioned  plant  originally  erected  and 
substituting  for  it  modem  turbo-generators  it  was  possible  to 
maintain  an  adequate  supply  for  some  time.  Arrangements  were 
therefore  entered  into  between  Mr.  J.  A.  Robertson,  borough  elec- 
trical engineer  of  Salford,  and  Mr.  S.  L.  Pearce,  city  electrical  engineer 
of  Manchester,  whereby  a  high-tension  supply  is  delivered  from 
Manchester  to  Salford  at  times  of  jxjak  load,  and  on  other  occasions 
when  it  might  be  required. 

The  electrical  arrangements  adopted  are,  briefly,  the  laj-iiig  of  a 
three-coie  cable  from  the  Moss  Side  sub-station  of  the  Manchester 
Corporation  to  the  Frederick-road  power  station  of  the  Salford 
Corporation,  in  the  Moss  Side  sub-station  the  6,600-volt  supply 
of  the  Manchester  Corporation  is  stei)ped-up  to  33,000  volts  for 
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Front  View, 


End  View.  Rear- View. 
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Fid.  4. — DuGR.AM   OF  Connections  showing  Method  of  Obtainino 
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FROM  M.ANCHESTKR  CoBPOR.ATION  TO  FkEDERICK  Ro.AD  PoWEK  St.ATION. 
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Fig.  0. — Diagram  of  Connections  Showing  Phote(Tivr  Gear 
JlEAsnRiNG  Equipment. 


supplied  by  Messrs.  Ciillrndprs  Construction  Company.  Entih  ooiv 
of  this  onblo  is  ()-15  sq.  in.  in  spption  ;  it  is  \\a.\v>v  insulated  and  lias 
a  eop|MT  earth  served  with  jwiin^r.  The  eoniplete  ealile  is  lead 
iiivered  and  \\\rv  arinoiii-ed  «  here  diawn  iiili)  a  (i  in.  slonewaiv  pil>e, 
and  when-  laid  din-et  steel  tapes  are  siihslituled  for  \\  ire  arinonrinK. 
The  total  len);th  fn-ni  .Moss  .Side  mib-station  to  the  {'"i-ederiek-road 
I>ower  station  is  r>,78(»  yds.,  of  which  3,(MMI  yds.  is  in  the  Man- 
•  hester  aiva  and  the  rt^niainder  in  Salford. 

In  de.seribing  the  arrangements  employed  wo  shall  refer  jmr- 
tii-nlarly  to  the  .Salford  end.  Fip.  I  shows  a  view  in  the  six-eial 
Imiisformer  room  at  the  Krederiek-road  station.  As  will  be  seen, 
the  high-tension  <able  is  brought  in  to  a  siK-eial  brick  and  ex|uinde(l 
metal  eonipartimnt  of  substantial  const  met  ion,  whence  it  jiasses 
thrtmgh  a  thive-way  dividing  bo.\  and  the  isolating  switohea  illus- 
tnite<l  on  the  left -hand  side  of  the  photograph  to  the  step-down  trans- 
formers, the  connection  being  ma<Ie  by  means  of  bare  eo|)]«'r  strip 
fixed  to  jwreelaiii  insulators.  Four  oil-eooled  transfonnei's,  one 
being  spare,  are  installed,  and  are  shown  on  the  right-hand  side 
of  the  i)hotogra])h.  They  are  of  the  lletroixilitan-Vickers  ty|K',  aiul 
have  a  eai>a<ily  of  1,G6(>  k.v.a.  They  transform  energy  from  :i:i.(KH» 
volts  to  f),()(M)  volls  at  a  frotiiieney  of  ;>(),  the  delta  (connection  i)cing 
employed  on  both  sides  of  the  transfonner.  In  these  transformers, 
coils  of  the  same  winding  are  separated  by  spacing  blocks,  which 
l)revent  movenient,  and  by  keeping  the  turns  in  direct  contact  with 
the  oil  ensure  efficient  cooling.  Special  attention  is  ])aid  to  the 
insulation.  The  iron  circuit  consists  of  two  hollow  nstangles 
of  highest  (juality  laminated  sheet  steel,  with  w  hich  the  coils  arc  inter- 
linked to  form,  as  it  were,  three  links  of  a  chain.  The  windings  are 
sejwrated  from  the  shell  by  harihvood  blocks,  and  are  secured 
vertically  against  short-circuit  by  an  adjustable  damping  device 
attached  to  the  T  pieces.  At  the  Manchester  end  two  three-phase 
."5,000  k.v.a.  transformers  are  installed. 

On  what  may  be  called  the  low-tension  side  of  the  system,  the 
transfonnei-s  a.w  connected  through  a  three-way  connecting  box  by 
means  of  three-core  cable  to  a  sjK-cial  panel  on  the  higlitension  board 
in  the  switch  house.  The  0|»Tating  ]«ut  of  this  board  is  shown  in 
Kig.  2.  Fig.  ."i  gives  front  end  and  rear  vicus  of  the  suit(-h  cubicles, 
while  rig.«.  4  to  6  are  diagrams  of  the  connections  em])loye(l  in 
the  scheme.  It  wiU  be  seen  that,  on  the  live  side  of  this 
cable,  potential  transfonners  are  fitted  on  two  of  the  phases. 
There  is  a  fuse  and  switch  on  each  phase,  together  with  current 
transformers  for  the  wattmeters  iind  for  the;  instrument  protective 
gear.  The  switchgiar.  which  is  lixed  in  concrete  or  slate  cells,  was 
supplied  by  the  Metnipiilitan-\'ickcrs  Klectrieal  ComjKiny,  and 
follows  in  general  details  their  usual  design  for  this  class  of  work. 
The  bus  bars  pass  through  siKicial  self-contained  cells  at  the  top  of 
the  panel,  and  these,  of  course,  form  part  of  the  general  high-tension 
switchgear  at  the  .Salford  station.  The  main  switches  are  of  the 
Westinghouse  type  "H"  pattern,  and  are  litted  with  closing  and 
tripping  coils,  the  switch  itself  having  a  handle  of  the  loose  handle 
tyiX'.  This  gear  is  generally  o|)erated  by  means  of  a  remote-control 
arrangement  from  the  control  board  in  the  generating  station, 
continuous  current  at  230  volts  being  used  for  the  purpose.  When 
the  control  switch  is  closed  the  closing  coil  is  energised.  This  ))ulls 
down  a  plunger  and  'closes  the  switch.  At  the  same  time  the  inter- 
linking coil  comes  into  ojx^ration  and  lights  the  appropriate  indicator 
lamp.  When  the  isolating  switches  are  in  the  off  j)ositi(m  they  are 
connected  to  an  earthing  bus  bar,  which,  like  the  other  bus  bars, 
runs  the  whole  length  of  the  board.  In  addition  to  the 
usual  instruments,  two  wattmeters  are  litted,  one  of  which 
registers  the  energv"  taken  at  peak  load  ])eriods  and  the  other 
the  energy  taken  at  other  periods.  Two  Venner  time  switches 
are  fitted  for  (tutting  one  or  other  of  these  wattmeters  in  or 
out,  to  ensure  that  the  right  system  of  charging  is  being  (cm])loyed. 
The  control  iiaiicl  is  titled  with  a  control  switch  which  can  be  placed 
in  eithei  the  open,  neutral  or  closed  positions,  and  with  a  wattmeter, 
ammeter  and  ])!>« cr  factor  indicator.  Additional  protection  in  case 
of  breakdown  on  the  SS.OOO-volt  side  is  provided  by  means  of  a 
Ferranti  Held  relay.  A  leakage  relay  is  fitted,  which  combines  all 
three  secondary  currents  in  one  coil  on  the  6,60C)-volt  side,  while 
the  two  overload  relays,  one  on  each  of  two  phases,  are  also  provided, 
these  two  latter  type  of  relays  being  of  the  Metropolitan-Vickers 
type.  It  should  be  noted  that,  owing  to  the  large  current  involved, 
the  control  switch  does  not  directly  close  the  closing  coil,  but  ener- 
gises an  intermediate  coil,  which  in  turn  energises  the  closing  coil. 
There  is  thus  a  .sort  of  relay  effect.  This  closing  contact  is  litted 
with  a  blow-out  coil.  'J"he  system  has  now  been  o|m  rating  some 
months  and  has  given  evt^ry  satisfaction. 

We  have  to  thank  Mr.  S.  L.  Pearce,  chief  electrical  engineer 
of  Manchester,  and  Mr.  .J.  A.  Kobertson,  bor^'iK''  electrical 
engineer  of  Salford,  for  jx'rmission  to  publish  details  of  this 
eqvnpment,  and  the  Metroi)olitan-Vickers  Klectrieal  C(jmpiny  for 
the  loan  of  ])hotoi.ra])lis  and  drawings. 
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Failures  of  Tiir bo-Generators  and  Suggestions 
for  Improvements. 


SI1K1MIKI51). 


(CniicliKled/roni  pa'j'i  G'l.j 


The  1i>kai.  .\1aihink. 

fonsiflcration  of  the  usual  defei^ts  already  mentioned  shows  that 
air  ventilation  gives  rise  to  the  following  difficulties:  (1)  Impossi- 
bility of  equal  distribution  of  air  « ith  presence  of  hot  sjxits ;  (2) 
weak  construction  of  stator,  oiK-n  tyiie  of  end  windings  and  serious 
tire  risks ;  (3)  larger  diameter  of"  rotor  with  greater  centrifugal 
forc^cs;  inadequate  cooling  of  end  winding  loops:  (4)  higher  tem- 
j)eratures  than  desirable,  with  reduced  life  of  insulation. 

The  ideal  machine  must  be  free  from  these  defects,  and  should  also 
embrace  the  following  features  : — 

(a)  Coils  to  be  continuously  held  against  movement  under 
mechanical  forces,  but  free  to  expand  with  heat. 

(6)  Working  temperature  and  output  independent  of  air  con- 
ditions. 

(c)  Capable  of  working  at  a  much  rccaiccd  tcmix^raturc,  and  to  be 
practically  fireproof. 

To  obtain  these  advantages,  all  windings,  including  rotor  end 
loops  and  stator  end  coimectior.s,  would  be  contained  in  continuous 
metal  winding  slots,  with  adequate  freedom  for  expansion,  and 
securely  sup]X)rted  over  tlieir  entire  length.  The  heat  generated 
in  the  <()p]!er  would  be  directly  conveyed  to  the  smrounding  suj)- 
jwrtirg  metal,  and  di.ssipa<cd  by  liquid  cooling. 


Co.MBlXATIOS  OF  Watkk  Cooling  axo  Coll.  Sri'l'OKTS. 
If  full  advantage  is  to  be  taken  of  water  cooling,  the  cooling 
arrangements  should  be  in  close  proximity  to  the  coils,  with  low- 
resistance  heat  paths,  to  serve  the  double  purjxjse  of  coolers  and  coil 
supjx>rts.  In  the  original  Paper  the  author  presents  a  series  of 
designs  embodyii;g  these  features. 

Water  Coolisg. 

When  arranging  the  water  circulating  system,  due  regard  must 
be  paid  to  the  risk  of  corrosion  and  to  the  recommendations  of  the 
Corrosion  Committee  of  the  Institute  of  Jletals,  viz.  :  (1)  Only  clear 
water  to  be  used  ;  (2)  water  to  be  free  from  ga-ses  in  susjjension  or 
solution  ;  (3)  water  must  be  neutral,  or  only  \  ery  slightly  alkaline. 

The  cooling  water  is  taken  from  the  condensate  of  the  steam 
turbine,  forced  by  the  extraction  pump  through  the  cooling  devices 
of  the  alternator  and  discharged  into  the  turbine  hotwell.  The 
whole  of  the  heat  losses  in  the  alternator  would  then  be  utilised. 
The  return  flow  of  each  water  path  is  shown  provided  with  a  ther- 
mometer jKtcket  (Fig.  'A),  and  by  reducing  the  fiow  in  any  particular 
cooler  a  close  indication  of  the  maximum  local  temperature  can  be 
obtained.  As  even-  portion  of  stator  and  rotor  windings  would  be 
er.closed  in  cool  metal  winding  slots  of  necessity,  the  cooling  would 
be   much   impro\ed   and   tlie   !ire   risks   practically  eliminated.     It 


Air  veat  to     prevent  air  lock 


Ventttri  nLeter 

II      y       Thermometer 
pocket 


Condenser 


ToboilerA  — j^ 
well 


Fig.  3. — Dugkam   of   Water   Cooling. 


All  the  liquid  cooling  designs  on  record  appea.r  to  dea.l  with  the 
problem  of  heat  dissipation  as  an  adjunct  to  air  cooling.  The  prin- 
ciple of  liquid  cooling  e,voids  difficulties  of  cooling  and  cleaning,  and 
tire  risk  largely  disappears  if  there  be  no  air  to  feed  the  flames.  By 
s])litting  )ip  the  water  paths  in  the  machine,  and  providing  adjusting 
c(Hks  in  the  w ater  supply  to  each  cooling  device,  one  could  determine 
the  temperature  of  each  part  of  the  machine  and  axfiust  the  water 
How  to  give  a  uniform  temperature  with  elimination  of  hot  spots. 
.\  lower  temperature  would  be  possible  with  enhanced  life  of  the 
insulation.  A  further  advantage  would  be  in  the  provision  of  con- 
tinuous supports  to  the  end  connections. 

As  a  more  detailed  comparison  of  the  two  methods  of  cooling, 
various  designs  of  cooling  rotor  wincUngs  have  been  drawn  out  for 
a  modern  high-speed  rotor  (Fig.  4). 

The  capacitv  of  water  over  air  cooling  is  very  marked,  as 
might  be  expected,  and  may  be  in  excess  of  the  capacity  of  the 
insulation  to  conduct  the  heat  considered  later. 


remains  to  be  shown  that  the  modifications  propo.sed.  w  hile  removing 
certain  difficulties,  do  not  give  rise  to  ethers.  The  problem  is  the 
construction  of  stator  cooling  devices  capable  of  withstandmg  a 
water  temjx;rature  of  about  120°F.  and  a  pressure  of  50  lb.  or  less 
per  square  inch  :  the  devices  must  also  have  sufficient  strength  to 
withstand  the  short-ciniiit  stresses  on  the  stator.  The  rotor  cooling 
devices  are  subjected  oidy  to  the  internal  water  preisure  and  stresses 
resulting  from  centrifugal  forces.  Adequate  mechanical  strength 
can  be  gi\en  to  these  devices  by  the  use  of  suitable  material,  pro- 
perly proportioned. 

AJl  joints  can  be  constructed  as  in  hydraulic  or  high  pressure 
superheated  steam  prat^tiee.  Fusion  welding  is  now  an  accepted 
construction  of  high-pressure  boilers  and  steam  jnping.  dno  can 
ensure  no  movement  of  the  coils,  no  leakage  of  the.  water  devices 
and  no  overheating  of  the  coils.  Under  such  conditions,  failure  of 
machines  should  be  infrequent.  Should  a  short-circuit  in  a  ma<:hme 
occur,  the  walls  of  the  cooling  ducts  may  become  fused,  m  which 
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Air.                     Water. 
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ft.  pvT  min.l  Gall,  per  min. 
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Diameter,    j    Diameter. 

5.0(H) 
ID.IHIO 
2II.IHN- 
50,<HMI 

i>-5 
.'ill 
4-.-> 
40 

27,500 
."jO.IHH) 
itO.tlOO 
2<Kt.(K)0 

(i'(i 
120 
2lli 
48-2 

41-2 

750 

135() 

3(K)0 

.18 
33 
551 
133 

5  ft.                      2.1  in. 
(i  ft.  ti  ill.             3.1  in. 
8  ft.  «  ill.              41  in. 
13  ft.                     (i?  in. 

41 

:«( 
:!i; 

32 

15-5  dog. 
I.">(»(lo);. 
1. ■!■.-.  ,I,.K. 
12-.-.  .leg. 

e.xtremp  case  a  jet  of  water  would  immediately  flood  tlie  niacliirie. 
Thus  whiLst  water  cooling  will  remove  many  of  the  risks  inherent  in 
the  orflinar>-  air-cooled  macliino.  there  is  nothing  in  its  application 
that  presents  any  real  difficulty. 

c;enkr.\l  Comp.ibison  of  Air  and  W.vtek  Cooling. 
In  modern  turbo-generators  of  large  capacity,  over  95  ]K'i  cent, 
of  the  heat  is  carried  ofi  by  the  ventilating  air.  The  lossi-s  in  turbo- 
generators difier  with  various  designs,  but  represcnt;-,tive  ligurcs  are 
given  below,  together  with  the  relative  amounts  of  air  and  water 
necessarj-  for  cooling  on  a  liberal  scale. 


The  thickness  of  insidation  usually  lies  between  O-I  in.  and  0-2  in. 

We  assume,  for  example,  a  stator  coil  with  insulationO-lO  in.  thick 
has  an  <iutsi<le  teni|)eralure  of  I(M)"F..  and  is  insulated  with  niicanito 
liuilt  11])  with  II  |K'r  cent,  shellac.  If  thciiiside  t<-m]x-nituie  is  not  to 
exceed  ITiO  I",  the  tein|X'niture  gratlient  inii.st  be  .)0  K.  or  less;  to 
be  within  that  ligure,  the  heat  density  must  not  excin-d  0H(i  watt  |H-r 
square  inch  of  that  jmrtion  of  the  insulation  which  is  conductiiii; 
away  the  heat. 

The  cooling  eliect  of  water  is  so  considerable  that  w  itlidiit  ccrtaiii 
prc<-autions,  condeii.sation  difficulties  may  arise.  'I'liiis.  in  order  to 
prevent  atmos]>hcric  condensation  one  shoukl  use  cooling  water 
with  an  inlet  tenqx-riture  higher  than  the  dew  ixiint,  as  by  the 
method  .shown  in  l'"ig.  3. 

As  the  output  of  nio.st  machines  is  rated  by  ultimate  temperatun-. 
there  an-  substantial  grounds  for  concluding  that  water  cooling  uill 
allow  an  increase  in  output  for  the  same  total  weight  and  volume  of 
2.5  to  33  per  cent.  Some  readjustment  of  relative  cop|x-r  and  iron 
losses  may  be  necessary,  and  the  result  should  be  a  substantial  re- 
duction of  average  temix^ratures  and  weight  for  the  same  output. 

There  an-  a  number  of  cases  where  w  ater  cooling  otters  advantages 
over  air  cooling,  quite  ?part  from  the  improved  and  iiinre  robust 
construction  of  machines,  e.g.  -. — 

1.  In  hot  cliinatcs  where  cool  air  is  difficult  to  obtain. 

2.  In  oxtrcMnely  dirty  and  .sulphurous  atmospheric  conditions. 

3.  .\t  high  altitudes  with  reduced  air  density. 

4.  On  board  slii|),  w■h(^rc  air  cannot  be  freed  from  salt  spray. 

As  an  exam]ilc  of  tiirbo-gencrators  working  at  high  altitudes,  the 
stations  on  the  liaiul  may  be  cited.  At  an  elevation  of  6,<)0()  ft.  and 
a  barometer  of  24-5  in.  the  air  density  would  be  82  ix^rcent.  of  normal, 
and  a  stanrlard  turbo-generator  frame  of  10. (MM)  k.v.a.  would  only 
be  suitable  for  an  output  of  approximately  8,500  k.v.a.  air  cooled. 
The  same  frame  if  .idapted  for  water  cooling  would  probably  give 
an  output  of  12..VK)  k.v.a. 


•  =  420. 


Fio.  4.— St.\tob  Wisdiso,   Various   Methods  of  Cooling. 
(a),  (6),  (c),  air  cooled.  {(l),  (e),  (/),  water  cooled. 

The  relative  cooling  capacities  of  the  internal  st?.,tor  ducts  of  equal 
volume  would  be  : — 

Water  ducts  with  water  velocities  of  .500  ft.  per  min. 
Air  ducts  with  air  velocity  of  4,000  ft.  per  min. 

This  increased  potential  capacity  for  cooling  might  be  in  excess 
of  the  capabilities  of  the  remainder  of  the  machini;  to  transmit  the 
heat  to  the  coohng  ducts  through  the  insulation  around  the  copper. 

The  laws  of  thermal  capacity  may  be  stated  thus  : — 

A  (licat)  current  passing  through  a  (thermal)  resistance  gives  rise 
to  a  ditierence  of  pressure  (temfxrature)  across  the  resistance.  In 
other  words  a  hot  insulated  conductor  passing  heat  through  the 
insulation  is  always  hotter  inside  the  insulation  than  on  the  outer 
surface  of  the  insulation  being  cooled.  As  the  interior  surface  of 
the  insulation  must  never  exceed  the  safe  temperature  of  the  insu- 
lation, no  matter  how  cold  be  the  outside  of  the  insulation,  a  limit 
to  the  maximum  heat  flow  through  the  insulation  is  soon  reached. 


Heating  and  Cooking  Notes. 

SVVK    r.S    f-ROM   OUB   FrIEND.S. 

Coinineiits  and  articles  in  the  daily  Press  are  an  evident  sign  lluit 
cle(;trical  heating  and  cooking  are  attracting  more  serious  attention 
than  that  of  the  passing  noveltv  of  the  moment ;  but  one  (cannot 
help  regretting  the  submarine  attack  which  was  recently  made  by 
a  contributor  who  signed  himself  as  an  ""  Electrical  Coriespoiideiit  " 
in  "The  Times  Kngineering  .Supplement."  We  would  niniiid  liiin 
that  it  is  a  customarj'  trait  of  English  people  to  belittle  everything 
new  ;  and  reference  back  w  ill  ])rovide  much  evidence  that  electric 
light  was  predoomed  to  failure,  except  as  a  luxury  for  the  idle  rich  ; 
electric  jxiwer  was  '"  proved "'  to  be  an  economical  absurdity  ;  and 
electric  trams  were  received  with  just  as  much  sarcasm  as  the  motor 
car  and  motor  bus  endured  in  their  early  days.  In  just  the  same 
way  arguments  have  l)een  produced  to  show  that  electric  i-ooking 
and  heating  never  can  be  a  commereial  success,  and  such  arguments 
continue  to-day  in  spite  of  the  success  achieved  in  commercial  and 
industrial  heating  and  cooking  by  electricity  during  the  war  period. 

We  quite  admit  that  undue  optimism  can  cause  considerable 
harm  to  a  good  cause,  but  infinitely  more  harm  can  be  cau.sed  l)y 
undue  jiessimism.  To  realise  faults  with  a  view  to  remedying  them 
is  sound  ixjlicy,  but  we  can  quite  well  leave  it  to  the  gas  {X'oi)Ic  to 
do  all  the  decaying  and  slinging  of  brickbats  that  is  needed. 
This  corresixjiident  proceeds  to  show  that  if  heating  and 
cooking  apparatus  was  installed  in  small  houses  the  distributing 
arrangements  of  supply  authorities  would  be  inadequate  to  meet 
the  demand  for  current.  But  he  forgets  that  no  one  supjXJses  that 
there  w  ill  be  a  sudden  conversion  of  all  possible  consumers  to  electric 
cooking.  The  establishment  of  all  new  methods  takes  time,  and 
naturally  with  time  supply  systems  will  be  enlarged  and  improved. 
Standing  still  means  stagnation  and  decline,  a  phenomena  which  is 
certainly  not  taking  place  in  the  electrical  industry'. 

It  has  got  to  be  realised  that  the  present  generation  of  townsfolk 
ha\e  been  bred  and  liorne  with  gas  cookers,  and  time  is  required  to 
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(lc\flop  tlii'ir  ideas  and  to  cduoate  tliem  up  to  the  advantages  of  tlic 
cleanliness,  convenience  and  ultimate  economy  of  electrical  methods. 
In  the  same  way  there  are  country  folk  who  have  never  used  a  gas 
cooker.  The  stages  of  development  will  naturally  lie  gradual,  and 
that  is  where  the  value  comes  in  of  small  electrical  en.  iki nu  ;i  1 1| iliances 
as  educative  missionaries.  The  iron,  toaster  kctllc.  iniic-  perco- 
lator and  milk  hoiler  each  have  a  decided  value  as  a  iiic m^  of  intro- 
ducing electrical  cooking  into  the  home.  They  are  the  small  samples, 
so  to  sjx-ak,  that  ultimately  lead  to  the  large  order.  The  quantity 
of  electrical  energy  used  by  each  of  these  pieces  of  apparatus  may 
not  be  large  but  they  ofter  a  decided  aid  to  the  supply  authority  in 
that  they  demonstrate  the  advantages  of  electrical  methods.  The. 
all-electrical  home  can  only  come  by  easy  stages,  but  it  will  even- 
tually come  none  the  less  for  that. 

As  a  tinal  shot  this  correspondent,  in  referring  to  the  aU-electric 
home,  makes  a  statement  referring  to  the  high  cost  of  the  apparatus 
as  a  deterrent  to  progress.  One  might  equally  argue  that  the  high 
cost  of  furniture  prevents  jxrsons  starting  homes,  but  hire-purchase 
schemes  have  remedied  that  difficulty.  By  studying  advertise- 
ments and  shop  windows  one  can  find  many  articles  of  equal  price 
which  are  finding  a  ready  sale.  Only  the  leading  stores  have  learnt 
the  art  of  d(-\  eloping  the  purchasing  habit  amongst  their  customers  ; 
of  displaying  the  goods  to  the  best  advantage  and  of  creating  the 
desire  to  possess.  This  is  de\elopment  work  which  is  only  just 
beginning  in  the  household  electrical  industry.  Once  create  a 
fashion  for  electrical  methods  of  cooking,  heating  and  cleaning,  and 
the  battle  wiU  be  more  than  half  won.  It  is  up  to  every  supply 
authority,  contractor  and  manufa<iturer  to  do  their  bit  towards  this 
end.  Iiotli  dircctl\-  themselves  and  indirectly  through  the  Electrical 
Development  .Vssoriation. 

Xevcrthcicss.  despite  the  gloomy  references  which  we  have  criti- 
cised, there  are  bright  spots  of  evidence  that  progress  is  taking  place. 
In  the  joyous  comedy  at  the  Criterion  Theatre  we  have  a  kitchen 
s(^ene,  and  the  equipment  is  all  electric,  and  repartee  in  which  a  coal 
stove  is  stated  to  be  worse  and  a  gas  stove  the  wonst  possible. 
Xor  do  we  stop  there,  for  in  the  opening  scene  Mr.  Cyril  Maude  is 
revealed  in  the  act  of  taking  an  electric  light  bath.  We  can  remem- 
ber at  one  time  the  "'  Daily  Mail '"  was  often  referred  to  in  a  jocular 
manner,  and  has  since  developed  into  a  journal  with  a  huge  circu- 
lation and  a  reputation  for  doing  things.  This  up-to-date  journal 
recently  showed  its  enterjirisc  by  inaugurating  a  f)rize  scheme  for 
designs  for  houses,  and  yet  despite  the  propaganda  on  behali  of  gas 
which  has  recently  found  its  way  into  this  paper's  columns,  we  find 
on  looking  into  the  prize-winning  designs  for  towns  that  electricity 
reigns  supreme.  In  the  wiiuiing  design  there  is  an  electric  range, 
washer  and  wringer,  together  with  a  hotplate  in  the  dining  ro(Mn  to 
facilitate  the  service  of 
liot'meals.  An  anthracite 
sto%e  provides  hot  water, 
but  we  did  not  succeed  in 
linding  gas  for  lighting, 
heating  or  cooking. 

The  Marsh  1'atent. 

Some  interesting  ex 
tracts  from  a  Paper  read 
l>y  Mr.  W.  N.  Stearns 
before  a  recent  convention 
of  the  N.E.L.A.  of  America 
are  gi\  en  in  a  recent  issue 
of  the  "  Klectrical  World." 
'I'lie  patent  granted  in 
I'ebruary  6,  1906,  to  A. 
L.  Marsh,  covers  a  nickel - 
chromium  resistance  ele- 
ment. The  Hoskins  Mfg. 
Company,  of  Detroit, 
bought  the  patent,  and  in 
1913  brought  a  successful 
suit  for  infringement 
against  the  General  Elec- 
tric Company,  and  ulti- 
mately the  CieneralElectric: 

Companypurchasedp.,one-thinlintere.st  in  the  patent.  The  Hoskins 
Company  at  this  time  were  also  proceeding  against  one  of  the  largest 
supply  authorities  for  damages  based  not  only  on  merchandising 
profit,  but  also  on  the  sale  of  energy  consumed  by  infringing  devices. 
This  latter  point  raises  a  decidedly  interesting  and  novel  claim,  and 
it  is  to  be  regretted  that  when  the  General  Electric  Comiiany  pur- 
chased an  interest  in  the  patent  the  suit  against  the  supply  authority 
was  dropped.  In  the  contract  between  the  Hoskins  Company  and 
the  G.E.C.  it  was  provided  that  the  G.E.C.  would  be  relieved  from 
the  payment  of  royalties  for  the  future,  but  for  theii  own' protection 


Fig.  1.~  Helix  Fire.      I,.")U0  watts. 
Cast  P^ront. 


the  Hoskins  Company  insisted  tliat  the  piiccs  of  all  appai-a.tus  made 
by  concerns  under  licence  of  this  jiatent  sliould  lie  .sold  at  fixed 
minimum  prices.  No  reputable  manufacturer  w  lio  was  (-ngaged  in 
the  manufacture  of  heating  apjiliatices  previous  to  October  1.5,  191.'). 
was  refused  a  licence  under  the  Marsh  patents,  but  at  the  present 
time  any  manufacturer  who  applies  for  a  licence  has  to  prove  that 
the  apparatus  differs  radically  from  a])]iaratus  manufacturecl  at  the 


Fii:.  2. -Helix  Electric  Grill,  showing  Hinged  Top  lifted   ui' 
CoNsuMi'TioN',  1  Kw.     Finish,  Galvanised  Cast-Iron. 

time  of  his  application  for  a  licence;  that  is,  those  manufacturers 
who  invested  money  in  early  develcpment  work  are  to  a  certain 
extent  protected  against  new  comjietition  now  that  designs  have 
been  more  or  less  perfected. 

Sai'id  Osmazome  Solublr  in  Alciihul. 

W'c  are  indebted  to  the  "Gas  Journal"  for  the  above  title. 
According  to  our  contemporary,  "  Osmazome  "  is  the  chemical 
name  applied  by  Thenard  to  that  portion  of  the  aqueous  extract  of 
meat  which  is  soluble  in  alcohol,  and  contains  those  constituents  of 
the  flesh  w  Inch  determine  its  taste  and  .smell.  The  "  Gas  Journal  " 
claims  that  tlie  exix'rience  of  large  catering  concerns  is  that 
unless  meat  is  cooked  to  such  an  extent  and  in  such  a  manner 
that  it  loses  between  IS  and  2-1  jier  cent,  of  its  weight,  it  is  unfit  for 

supply  to  the  public "Cooked  under  the  conditions  of  the 

electric  oven — the  meat  remaining  in  a  flabby  condition  all  the  time 
and  with  only  10  per  cent,  loss  of  weight — the  nutrients  escape  and 
form  a  jelly  in  the  dish  ;  and  to  the  extent  of  this  exudation  the  meat 
is  less  nutritions.  .  .  .  The  exact  opposite  to  the  result  of  projier 
cooking  in  a  gas  oven.  The  concentration  of  the. nutritious  juices 
by  the  additional  evajwration  of  the  water  content  of  the  meat  to 
an  extent  representing  the  dih'erence  between  10  and  20  per  cent,  of 
the  weight,  provides  the  appetising  flavour  and  the  "  sapid  osma- 
zome," without  which  meat  would  fie  regarded  by  999  people  out  of 
1,000  as  poorly  cooked." 

We  wonder  who  first  found  out  that  all  the  "  sapid  osmazome  " 
was  contained  in  the  second  10  per  cent,  loss  rather  than  in  the  first. 
Surely  if  the  osmazome  is  in  the  meat  and  docs  not  evaporate  it 
makes  no  difierence  whether  the  water  loss  is  10  or  20  per  cent. 
Further,  we  do  not  achnit  that  by  saving  a  loss  of  weight  in  cooking 
the  ultimate  result  is  a  flabby  product.  We  do  know  that  tlicic 
is  no  flavour  of  gaseous  products  of  combustion  when  electrical 
methods  are  employed,  also  that  our  wives  do  not  inform  us  that  the 
dinner  is  late  because  the  gas  pressure  has  gone  do^vn  or  because  the 
pipes  want  blowing  out.  We  w  onder  what  Mr.  Pussyfoot  w  ill  have 
to  say  about  "  sapid  osmazome  "  solubh;  in  alcohol.  The  journal 
in  question  does  not  inform  us  whether  the  fuU  benefit  of  the  "  sapd 
osmazome"  is  best  obtained  by  drinking  a  whisky  and  .soda  with 
one's  dinner.  Perhaps  our  readers  will  try  this  experiment  for 
themselves. 
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Hki.ix   Ki.KrTRif  Fires. 

Yet  another  ncwioiiuT  to  the  lield  niake.s  its  apiK-iiiiiiice  ji>  the 
fomi  of  the  Helix  Kire  (Ki;.'.  I ),  mHiiufnetureil  liy.Mr.  H.  W.  Siilli\an. 
The  element  ri>iisists  of  inetiil  strip  woiiiul  in  the  form  of  a  eon- 
tinnous  helix  and  snpiorleil  on  a  lireelay  l>a.se.  At  the  |yiinls  of 
siis|xMisioM  the  helix  is  striiijihtep.ed  out,  but  the  metal  clip  sup|>orl 
aKsorlw  some  of  the  heat  antl  prevents  overheating'  at  these  |K>inls. 
The  elements  are  of  standanl  size  and  eonsiime  Tild  watts.  The 
standani  elements  air  mounted  together  with  the  switche.s  into  a 
metal  hox  sha|M-d  frame  whieh  can  be  attached  to  the  hre  front  bv 
iiu'ans  of  two  screws.  All  the  switches  employed  are  of  the  rotary 
tyiie,  a  pnu'tii'c  to  be  commended  because  a  j;ood  type  of  rotary 
switch  ;;ivcs  a  far  betti-r  "  break  "  than  with  a  tumbler  switch  and 
prevents  the  [K'rnicious  pnu-tice  of  operating  the  switch  with  the  foot. 

The  household  and  otlice  tires  arc  made  in  three  sizes,  7.")(l,  \,'iUi) 


and  2,25(»  walls  res|x'ctivcly,  a  nund>er  of  linishes  being  available 
11  various  vitreous  eiuuuels,  or  the  standard  plain  n\alt  bliurk  liiiish 
can  be  had  if  im'feri-ed.  In  addition  there  is  a  l,.")(KI  wait  workshop 
tyiH-  of  (ire  which  consists  of  a  iwirof  olenu-nts  numntcfl  in  a  metal 
box  fninu- with  lugs  provided  to  facilitate  wall  m(uniting.  .\  small 
grill  (Kig.  2)  is  also  mailc  and  consunu-s  I  k\\,,  it  measures  externally 
t)  in.  in  height,  1 1  in.  in  width  and  id  in.  deep.  1(  is  made  of  cast- 
iron  and  hius  a  gahani.sed  linish.  The  griil  sliclies  ai-e  designed  to 
allow  the  grid  to  be  raised  or  lowered  without  removing  the  grid  jian, 
and  the  top  of  the  grill  will  lift  uj),  so  that  if  desired  it  is  jmssible  to 
turn  the  food  over  in  the  grid  pan  withoul  nuiving  the  ]mn  away  from 
llie  grill.  This  certainly  facilitates  cleaning  and  repairs"  when 
neee.s.sary.  A  wire  guard  protects  the  elements  fi-om  accidental 
conta<:t.  This  is  a  feature  that  might  with  advantage  be  more 
employed,  lus  in  many  grills  there  is  risk  of  a<-(idcnlal  contiut  with 
the  elcnu'nts  when  employing  a  fork  to  turn  the  food  over. 


The  Electrification  of  the  Melbourne  Suburban 

Railw^ays, 

Interesting  Application  of  the  U.T.  Direct-Current  System. 

(Conrlndcd  from  p.  ijU ). 

Skctionino  and  In.sii.ation. 


.Supi'oRTiso  Structures- 
The  supjxjrts  for  the  catenary  construction  consists  of  pairs  of 
tensioning  anchor  structures  (Figs.  7  and  8),  about  ."{.(HtOft.  apart, 
with  light  intermediate  structures  300  ft.  at  intervals  on  the  straight 
track,  and  closer  on  curves.  Fig.  4  shows  the  supix)rting  structures 
on  a  curve.  All  overhead  equipment  stnictures,  signalling  bridges, 
and  overline  road  bridges  to  which  line  work  is  attached  are  bonded 
to  the  track  rails  through  a  paper  spark-gap,  0001  in.  thick,  between 
two  aluminium  discs,  so  that  thev  are  normally  insulated  from  the 


The  up  and  down  track-s  of  all  routes  can  be  elcc.tri(^ally  insulated 
from  each  other,  and  all  routes  are,  as  far  as  po.ssiblc,  separately  fed. 
At  extensive  jvuictions  the  overhead  wires  of  a  number  of  tracks  arc 
connected  t(  getlier  and  treated  as  one  section,  and  arc  usually  ten- 
sioned  at  both  ends.  An  air  section  insulator  is  employed  between 
track  sections,  where  the  sjx'cd  of  trains  exceeds  25  miles  jx-r  hour. 
Over  cross-overs  and  leading-in  tracks  to  sidings  where  train  sjx'cd 
is  restricted,  the  tracks  are  electrically  insulated  from  each  other  by 


VrKw  OK  Tessioiso  Structcbf.Jovkii  Two  TicAf  ks. 


rails.  This  is  necessary  to  limit  the  unbalancing  of  current  through 
the  impedance  bonds  connecting  the  signalling  track  cireuits,  which 
are  operated  by  superimposed  alternating  current.  Should  the 
insulation  between  the  overhead  wires  and  the  supporting  structures 
break  down  the  spark  gap  punctures  and  the  structure  is  connected 
to  the  nearest  rail  until  the  fault  is  corrected.  The  standard  inter- 
mediate structures  have  been  designed  and  atlaptetl  to  carrv',  where 
possible,  the  single  ami  [X)wcroix'rated  signals.  They  "are  also 
designed  to  carry  a  distribu'ed  signal  load  of  about  6  ton.s". 


means  of  section  insulators  in  the  catenary  and  contact  wires. 
Sectioning  ]X)ints  arc  located  with  reference  to  traffic  r(()uirements 
and  the  position  of  cro.ss-ovtrs,  being  on  the  outlying  lines  f  rem  2  to  ."{ 
miles  apart. 

The  system  as  a  whole  is  divided  into  .sections  wliii-h  extend 
beyond  sub-.stations,  and  which  are  divided  into  sub-.sections 
while  sidings  and  terminal  tracks  leading  from  the  sub-sections  are 
divided  into  branch  sections.  There  is  a  very  complete  sy.stem  of 
track  circuiting  and  electric  signalling.     (Jn  the  ends  of  the  sleepers 
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opposite  "  stop  "'  signals  are  instalh'd  automatic  t  rain  stops,  op<Tate(l 
tliroiigli  gearing  by  small  induction  motors. 

General  Desiuii'tuin  oi'  Suis-stations. 

I''if'tccn  traction  sub-stations  arc  being  provided,  and  there  arc  in 
addition  two  tramway  sub-stations,  one  at  Elwood ,  for  supplying  the 
.Si.  KildaBrighton  electric  tramways,  and  the  other  at  Sandringham, 
tor  supplying  the  Sandringham- Blackrock  tramway.  At  Spencer- 
street  a  sub-station  is  also  being  built  to  take  over  the  supply  of 
liixhting  to  Flinders-street,  Sjx'ncer-street  and  other  stations,  as  well 
as  to  supply  the  State  Government  offices  and  power  to  the  railway 
workshops.  There  are  two  static  sub-stations,  one  at  Newport 
workshops,  and  one  at  Jolimont  workshops. 

The  sub-station  buildings  are  of  brick,  with  flat  concrete  roofs 
covered  with  malthoid.  Special  attention  has  been  paid  to  the 
ventilation,  numerous  large  screened  openings  being  provided  in  the 
basement  and  vertical  louvres  above  the  roof  level.  Each  traction 
sub-station  buildir.g  of  two  or  more  bavs  for  the  rotaries.  with  an 


Fic.  S. — Overhead  Work  showinti  Si  issuks"  (Irhssino. 

unloading  liay,  and  the  larger  sub-stations  have  a  bay  for  signalling 
e(|uipment,  the  switch  house  and  ojx-rating  gallery  being  in  an 
annexe  tc  the  main  building.  Each  rotarj-  is  installed  in  a  separate 
compartment,  so  that  iluring  the  starting  up  and  operation  of  any 
particu  lar  rotary  the  chamber  is  screened  off,  the  locking  gear  on 
the  en  trance  gate  being  interconnected  with  the  20,000-volt  switches 
controlling  the  supply  to  the  rotary  static  transformers  and  also 
with  the  operating  levers  controlling  the  l,.5()0-volt  direct-current 
gear,  so  that  it  is  impossible  for  an  operator  to  come  into  contact 
with  live  metal. 

HiGH-TESSION  SrB-STATION  SwlTC:  GEAR. 

The  20,000-volt  Reyrolle  switohgear  is  of  the  cellular  type,  the 
cells  being  constructed  of  brick  and  the  cell  doors  are  completely 
interlocked  with  the  main  oil  switches  and  isolating  switches,  so  that 
access  cannot  be  obtained  to  live  conductors.  The  switchgear  is 
arranged  on  three  floors.  On  the  ground  floor  are  installed  the  cable 
terminal  boxes,  earthing  and  -solating  switches  and  instrument 
transfonners :  on  the  iirst  floor  are  installed  the  oil  switches,  which 
are  of  large  breaking  capacity,  each  unit  consisting  of  three  single- 
phase  switches  in  strong  steel  tanks.     The  whole  connections  in  the 


oil-switch  cell  arc  insulated,  and  the  doors  to  tlie  cell  arc  dust  tight. 
The  gallery  giving  access  to  llu'  switch  cells  is  opi^n  to  the  outei-  air, 
so  that  in  the  event  of  a  lire  o(H;urring  in  one  switch  cell,  it  can  be 
dealt  with  from  the  outside.  Tlie  oil  switch  tanks  are  provid<-d  u  il  li 
vent  pipi'S  which  discharge  the  gases  formed  when  opening  circuit 
into  the  open  gallery  :  on  the  second  floor  are  tlie  busbars  and  bus- 
bar isolating  switches.  These  bus  bars  are  split  by  means  of  a 
section  switch,  so  that  maintenance  work  and  repairs  can  be  carried 
out  without  shutting  down  the  whole  of  the  sub-station.  The 
operating  gear  for  the  20  OOO-volt  switches  and  isolating  switches  is 
on  the  operating  galloiy,  which  is  in  front  of  the  oil-switch  cells. 

Direct  Current  Traction  and  Auxiliary  Switchgear. 
The  l,.^)0-volt  direct-current  switchgear  and  the  positive  bus  bar 
are  installed  on  the  ground  floor  below  the  operating  gallery,  and  all 
isolating  switches  and  circuit-breakers  are  operated  by  signal  levers 
from  the  operating  gallery  aljove.  The  switchgear  is  mounted  in 
buck  cells  with  the  automatic  circuit-breakers  on  the  top.  The 
chamber  containing  the  switchgear  and  circuit-breakers  is  specially 
ventilated.  The  negative  and  equaliser  bus  bars  are  run  in  the 
basement  below  the  rotary  converters.  The  2,200- volt  single- phase 
signalling  switchgear  is  of  the  Reyrolle  armour-clad  tyjie  s])ecially 
developed  for  the  purpose.  It  is  installed  on  the  operating  gallery. 
The  440-volt  switchgear  for  controlling  the  auxiliary  and  signalling 
supplies  is  of  the  Metro politan-Vickers  ironclad  type,  and  is  mounted 
on  the  gallery  above  the  auxiliary  transfonners,  in  one  bay  of  the 
main  building.  The  110-%'olt  direct-current  switchgear  for  con- 
trolling the  lighting  motor  generators,  the  tripping  and  ojierating 
battery,  &c.,  is  of  the  usual  slate  panel  type,  and  is  mounted  upon  the 
operating  gallery. 

Rot,\ry  Converters. 

Four  sizes  of  rotary  converter  are  at  present  in  use  of  buildings 
made  by  Siemens  Bros.  Dynamo  Works,  the  Metropolitan-Vicker 
Electrical  Company,  and  the  Cieneral  Electric  Company  (of  New 
York),  the  two-hour  ratings  being  3,000  k«.,  2,250  kw.,  1,500  kw., 
and  750  kw.  respectively.  The  750  kw-.  machines,  being  destined 
for  installation  in  outlying  sub-staticns  with  a  comparatively  in- 
frequent train  service,  have  been  specially  designed  with  a  drooping 
characteristic,  since  the  overloads  are  relatively  more  severe  and  the 
regulation  of  less  importance. 

The  conditions  laid  down  were  the  conversion  of  three-phase 
current  at  19,000  volts  25  cycles  into  direct  current  at  l,.50(t  volts, 
with  a  leading  power  factor  of  0-95  at  normal  load.  A  compound 
winding  on  the  larger  sizes  compensates  for  a  drop  in  pressure  of  10 
per  cent,  at  double  full-load.  The  machines  are  six-phase  with  12, 
6  or  -t  holes.  They  are  arranged  for  self-sjTichronising.  The 
."5.000  kw.  machines  are  designed  to  carry  6,000  kw.  for  short  jjeriods 
and  pro  rain  in  the  case  of  the  other  sizes,  except  in  that  of  the 
750  kw.  marhines,  which  are  designed  to  carrj'  2,0t)0  kw.  for  short 
p:"riods. 

The  Distribution  System. 

Thirteen  20,000-volt  feeders  radiating  from  the  Newjxjrt  power 
house  to  the  sul5-stations  in  the  central  area  are  included  in  the 
present  scheme,  nine  being  of  0-15  sq.  in.  andfourof  O'l  sq.  in.  C.S.-A. 
faper-insulated,  lead-covered,  wire-armoured  cables  are  employeil. 
all  of  the  split  conductor  tyjie.  The  cables  are  mainly  laid  in 
trenches  in  the  streets,  owing  to  the  very  limited  space  available 
alongside  the  railway  lines.  The  trench  averages  4  ft.  in  depth, 
and  the  cables  are  1  ft.  9  in.  between  centres,  covered  by  boards. 
Special  precautions  are  taken  in  the  east-iron  joint  boxes  to  ])revent 
air  ])ockets  being  formed  when  being  iiUed  with  compound.  In  the 
outlying  districts  the  supply  to  the  sub-stations  is  provided  by  over- 
head transmission  on  the  track  equipment  structures.  The  over- 
head transmission  lines  are  carried  on  brackets  extending  from  the 
sides  of  the  masts  away  from  the  track-s,  the  three  phases,  each  of  two 
separate  wires  of  0035  sq  in.  C.S.A.,  being  placed  directly  above 
one  another,  and  supported  on  chain-type  insulators.  This  enables 
the  split  conductor  protection  system  to  be  employed  throughout 
the  extra-high-tension  transmission  system.  Telephone  cables  are 
laid  along  the  route  of  the  20,000-volt  transmission,  there  being  an 
automatic  telephone  exchange  at  Jolimont  sub-station  for  5<l  lines. 
This  provides  communication  between  the  control  room,  all  sub- 
stations and  certain  im^xirtant  signal  boxes  from  which  switching 
of  the  overhead  contact  wires  is  regidated.  Such  1, 500- volt  direct - 
current  feeders  as  are  employed  are  paper-insulated  lead-covered, 
and  for  the  most  part  wire  armoured,  being  of  0-75  sq.  in,  and  in  a  few- 
cases  0-5  sq.  in.  sectional  area. 

The  whole  of  the  electrification,  including  the  power  station,  has 
been  carried  out  to  the  plans  and  specilications  of  Messrs.  Merz  & 
McLellan,  under  the  direct  supervision  of  their  local  representative 
Mr.  E.  P.  Girove,  in  conjunction  with  the  Electrilication  Committee 
of  the  Railway  De]iartment. 
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Annual    Physical    Society    and    Optical 
Society    £xhibition. 


(Coiilliiiieit  from  jxige  (V). ) 


Cambridge  &  Paul  IssTRrMEST  Company. 

In  our  last  issue  we  gave  an  account  of  the  interesting  CO.j  Rc- 

iHirdiT  tleveloped  by  the  Camliriilge  &  Paul  Instrument  Comiiany. 

and  in  what  follows  we  sliall  desiribe  some  of  tlu'  other  instruments 

which  have  been  jierfefted  by  the  comiwny  durjiii;  the  war  jx-riod. 


of  light,  red  in  tint  and  divided  into  two  semi-eiivles.  each  of  wliieh 
is  illuminated  by  one  of  the  sounres,  .1  or  Ji.  Kotation  of  the  Xiool 
varies  the  intensity  of  l>oth  semieindes  until  ei|ualily  is  ren<'hed, 
when  the  tenii«-n>ture  is  read  off  liii-eclly  on  the  liiiular  .scale.  The 
latter  is  v<Ty  o|»-n  over  Ihe  gi-eater  )>arl  of  the  working  range  and 


'  G/ass 
Aperture  l-7mm.       I 


Bi-prism. 


Lens 


Double  Image 
Prism. 


Ttvin  Aperture. 


r  ■ — Lens 


Lens, 


3-5  mm.  Aperture 


\:^~^y~Lamp 


Fic.  7. — Arkaxormekt  of  the  Oi'Ticai.  Sy.stkm  of  tmk  ('A.Mnmiicu  OrTifAi.  PynoMKTF.n. 


The  Cambridge  Oplirn}  Pifromeler. — In  these  days  of  more  accurate 
industrial  processes  in  solving  thermal  methods  there  is  a  constant 
demand  for  means  whereby  high  teniix-raturcs  can  be  meas\ire<l 
accurately  and  simply.  Here  the  radiation  and  oirtical  tj'pes  of 
pyrometer  claim  attention,  and  among  the  latter  we  think  th.at 
the  Cambridge  Optical  Pyrometer  is  likely  to  prove  popular.  The 
optical  method  ailopted  is  shown  diagramraatically  in  Fig.  7.  It 
consists  essentially   in   the   .■uljustmcnt   of   two   sources  of   light    to 


the  point  of  equality  is  easily  judged.  Since  the  accuracy  de]H'nds 
.  u]K)n  the  constancy  of  the  light  from  the  electric  lamp  the  equip- 
ment includes  a  small  ammeter  and  rheostat,  and  provision  is  made 
for  calibrating  the  lamp  against  an  amylacetato  standard.  The 
method  is  based  upon  the  Paschen-Wien  formula  for  the  relation- 
ship between  light  intensity  and  temiXTature,  which  has  been 
verified  by  the  National  Physical  Laboratory,  the  Bureau  of  Stan- 
dards and  the  l^eichsanstalt.  The  complete  outfit,  which  is  made 
for  four  ranges  between  7()0°C.  and  4,000°C.,  is  seen  in  Fig.  8. 

Crihss-Tnll:  Meier. — Turning  to  the  more  essentially  electi'ical 
instruments  we  may  mention  the  cross-talk  meter,  which  is  an 
ap])aratus  for  giving  a  quantitative  idea  of  the  qualities  of  the 
various  paire  in  a  telephone  cable  as  regarfls  that  irritating  feature 
known  as  "  cross-talk."     The  arrangement  is  shown  in  elementary 


Transmitter 


,  Receiver 
Fio.  9. — Diagram  op  Cross  Talk  Meter. 


f\  \neceiv 


Fig.  8. — \'iEw  OF  Cambridge  Oi'Tkal  Pvrometer. 

equality  by  the  rotation  of  a  Xicol  prism.  The  beam  .1  is  from 
the  furnace  or  other  source  which  is  to  be  measured.  The  beam  li 
is  supplied  by  an  electric  lamp.  The  tw^o  beams  pass  through  the 
system  of  lenses  and  prisms  shown  ;  they  are  polarised  in  different 
planes,  and  are  rendered  more  chromatic,  finally  passing  through 
a  single  eye  piece.     The  obsen'er  .sees  an  illuminated  circular  disc 


form  in  Fig.  9,  in  which  .1  and  B  are  the  two  pairs  under  test.  A 
high  resistances  li  is  connecitcd  so  that  it  may  be  thrown  across 
pair  .-1 ,  and  a  telc])hone  receiver  is  arranged  so  that  it  may  be  thrown 
in  at  M  or  at  .V  as  desired.  If  the  receiver  is  connected  to  J/,  the 
ordinarj'  cross-talk  is  heard  at  I)  when  transmitting  at  C.  W'hen 
the  receiver  is  conneeted  to  A',  and  the  resistance  R  is  connected 
across  QT,  a  certain  projxjrtion  of  the  transmission  will  again  be 
heard  as  the  sliding  contact  P  is  moved  away  from  Q  so  as  to  place 
the  receiver  as  a  shunt  to  a  part  of  Ji.  The  measurement  consists 
in  adjusting  the  sliding  contact,  so  that  on  switching  over  from 
N  to  M  there  is  no  change  in  the  audibility.  The  connections  of 
the  instrument  art;  seen  in  Fig.  10,  The  result  is  given  directly  on 
the  dial   in  recognised    units. 
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Aitong  the  other  instruments  exhibited  by  the  company  we 
notiied  a  cheap  form  of  moving  coil  galvanometer  in  which  simplicity 
is  gained  by  carrying  the  complete  movement  in  a  metal  box,  the 
latter  being  fixed  in  position  on  the  poles  of  the  permanent  magnet 


and  for  the  testing  of  continuity  and  polarity.  It  contains  a  ^malll 
■■  Unipivot "  galvanometer,  a  four-volt  drj'  battery  and  a  coil  of 
20,000  oliins  in  series  with  them.  For  more  serious  measurements, 
attention  may  be  drawn  to  the  long  range  "  Omega"  set  (Fig.  12). 


(of  the  usual  cireiUar  form)  by  ruivning  in  a  lead  alloy,  thus  sealing  the 
two  together  at  a  sufficiently  low  temperature  to  cause  no  difficulty. 
In  working  at  high  temperatures  with  thermo-couples  it  is,  of 
course,  an  advantage  if  possible  to  use  the  scale  of  the  instnmieut 
over  onlv  the  working  range — in  other  words,  to  work  to  a  false 
zero,  instead  of  using  up  perhaj^s  half  the  scale  over  a  temjierature 
range  in  which  no  observations  are  desired.  This  desirable  feature 
is  secured  in  the  "  totally-susiiended  high  resistance  indicator  ' 
by  carrjing  the  suspended  system  on  an  adjustable  head.  Having 
made  any  zero  adjustment  that  may  be  necessary  this  hea<l  is  turned 
until  the  needle  is  brought  to  the  maximum  reading  on  the  scale. 


Fig.  11.— IxsrLATiox 

axd    CosTrxviTY 

Detector. 

after  which  the  needle  is  brought  back  to  zero  by  turning  the  tension 
head  which  is  concentric  with  the  other.  Thus  a  false  zero  is 
obtained,  and  there  is  a  feeling  of  assurance  that  this  false  zero  is 
really  a  fuU  scale  deflection  above  the  true  zero. 

Several  instruments  were  sho^vn  in  which  the  coils  are  wound 
in  recesses  in  ebonite  drums  set  vertical,  the  desired  resistance  being 
obtained  by  rotating  the  drums,  the  value  of  the  resistance  appear- 
nig  as  a  straight  line  of  figures  across  the  rOM-  of  drums.  A  par- 
ticularly compact  little  bridge  was  to  be  seen  on  these  lines.  The 
same  idea  is   shown   in   the   so-called   "  vernier "    potentiometer 

a  somewhat  undesirable  new  name  for  the  old  Varley  slide 
method ;  that  is  the  shunting  of  two  coils  by  ten  coils  in  series 
so  that  the  total  resistance  in  circuit  remains  unaltered  and  a  further 
decimal  place  is  obtained. 

I'lg.  11  illustrates  a  convenient  little  instrument  for  the  measure- 
ment of  insulation  (frcm  two  megohms  down  to,  say,  1,000  ohms) 


Fic>  10. — CosxECTioxs  rsED  n\ 
Ckoss-talk  Meter. 


This  is  made  up  with  as  many  as  ten  ranges,  and  resistances  may 
be  measured  between  the  limits  of  ICO  megohms  and  0405 
ohms.     The  ranges  are  varied  by  puUing  out  or  pushing  in  the 


slider  seen  on  the  left-hand  side,  the  actual  range  in  use  being 
indicated  in  the  window,  together  with  an  indication  whether  the 
generator  or  a  batteiy  is  the  source  of  current. 
(To^be  continued.) 


Correspondence. 

•  A  REMARKABLE  PROPERTY   OF   A   WELL-KNOWN 
ALTERNATING  CURRENT  CTRt-llT.-' 

TO    THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  With  reference  to  the  letter  in  your  correspondence 
columns  of  the  9th  inst.  regarding  the  above  matter,  if  you 
will  refer  to  the  Electrician,  Vol.  LXV.,  pages  59  and  157, 
you  will  find  correspondence  relating  to  the  matter  which 
you  ask  for  in  the  footnote  under  the  letter  from  Mr.  R.  C. 
Clinker. — I  am,  &c., 

Helsby,  Jan.  14.  H.  Higham. 

[In  addition  to  the  reference  given  by  Mr.  Higham,  we 
find  that  a  letter  from  Mr.  Alfred  Still  appeared  in  the  Elec- 
trician, Vol.  LXV.,  p.  11.3,  commenting  on  Prof.  Howe's 
article,  and  pointing  out  that  the  observed  eSect  was  explained 
by  the  writer  in  his  book  on  ""  Alternating  Currents,"  published 
in  1898.  The  same  effect  was  referred  to  by  Messrs.  Albert 
Campbell  and  J.  L.  Eckersly  in  an  article  on  "  The  Insulation 
of  Inductive  Coils,"  which  appeared  in  the  Electrician, 
Vol.  LXIV.,  p.  350,  1909,  and  as  long  ago  as  1893  by  the  late 
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Mr.  H.  E.  Harrison  in  the  Electrician-,  Vol.  XXXI.,  p.  119, 
189.3.  We  have  sent  copies  of  the  correspondence  on  this  subject 
to  Mr,  E.  B.  Brown,  but  as  he  is  in  Melbourne  it  will  pro- 
bably be  some  time  before  his  reply  is  received. — Ed.  i'.J 


TO   THE    EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  With  reference  to  Mr.  R.  C.  Clinker's  letter  to  you  of 
Jan.  1,  published  in  the  Electrician  of  Jan.  9,  I  have  been 
unable  to  trace  the  article  to  which  he  refers;  but  possibly 
the  following  simple  general  explanation  may  be  of  service 
to  him. 

It  is  well  known  that  the  effect  of  a  secondary  of  a  trans- 
former on  closed  circuit  is  to  bring  the  primary  P.D.  and 
current  into  closer  phase  relationship  than  w^hen  the  secondary 
is  open.  The  attached  vector  diagram  (Fig.  1)  will  make 
this  dear: — OF  represents  the  flu.x  and  OE^  the  induced 
E.M.F.  in  the  primary.  OE^=OE^  is  the  applied  E.M.F. 
required  to  overcome  OE^.  OM  is  the  magnetomotive 
force  required  to  produce  0^  (the  angle  FOM  being  the  angle 
of  hysteretic  lead).  0C\  is  the  voltage  drop  due  to  resistance 
to  the  current  corresi)onding  to  and  in  j)hase  with  0.1/.  Then 
or,  the  resultant  of  OE^  and  0C\  is  the  primary  P.D. 

When  the  secondary  <S  is  short-circuited  OE.,  represents 
the  induced  E.M.F.  in  it  and  OM.,  the  magnetomotive  force 
due  to  its  lagging  current.  The  primary  magnetomotive 
force  OJ/j  must  now  be  such  that  OM  is  the  resultant  of  0.1/ j 
and  OMo.  OC^  in  phase  with  0.1/,  represents  the  resistance 
drop  due  to  the  primary  current  required  to  produce  O.l/j.  Ol'j 
will  now  be  the  primary  applied  P.D. ,  but  the  primary  P.D. 
has  not  been  increased  :  consequently  all  lengths  are  now  too 
great  in  the  ratio  Or,  OF.  We  cannot,  however,  say  simply 
that  the  real  new  primary  current  is  obtained  from  OV I0\\  x 
OC,  since  OF  is  reduced,  and  therefore  also  the  angle  of 
hysteretic  lead.  The  figure,  however,  shows  the  reduction 
in  phase  angle  between  primary  P.D.  and  current. 


,--'?y! 


In  Fig.  2  OV  is  the  primary  P.D.  and  OC  the  current  with 
open  secondary  OC  is  made  up  of  OC^  in  quadrature  and  C^C  in 
phase  with  OV.  When  the  secondary  is  closed  and  OC  swings 
forward  to  (say)  OC",  although  C'jC  is  increased  slightly  (i.e., 
more  power  is  taken)  the  reduction  in  phase  angle  more  than 
compensates  for  this  and  enables  OC  to  be  reduced  to  OC". 

Without  more  details  as  to  the  number  of  turns,  &c.,  on 
the  primary,  or  a  knowledge  of  the  iron  used  it  is,  of  course, 
not  possible  to  construct  exact  diagrams,  but  I  hope  the  fore- 
going will  explain  the  phenomenon. — I  am,  &c., 

Woolwich,  Jan.  15.  H.  F.  Trewman. 


RevicM's. 


Magnetos.     Bv  A.  P.  Yoctsg,  A.M.I.E.E.       (London  :  Iliflfe  &  Sons.) 

Pp.  :.'00.     4s.  (id.  net. 
Electric  Spark  Ignition.      By  J.  D.  Morgan,  M.I.E.E.    (London  : 

Crosb^v  I>(jckwood  &  Son.)  Pp.88.  83.  Ud.net.' 
These  two  books,  both  dealing  with  the  question  of  the 
ignition  of  compressed  gaseous  mixtures,  are  very  welcome 
additions  to  the  literature  which  is  at  present  available  to 
those  who  desire  to  make  more  than  a  cursory  study  of  the 
problems  involved.  Elementary  explanations  of  high  tension 
spark  production  and  properties  are  unsatisfactory,  but  more 
accurate  explanations  depend  largely  on  research  work,  which, 
prior  to  the  war,    had  been  chiefly  carried  out  in  Germany. 


During  the  war  English  manufacturers  have  dcvi-lo]>ed  the 
magneto  industry  and  much  of  the  jirogrcss  made  has  de- 
jH-ndcd  on  the  researches  carried  out  by  the  technical  stall's 
of  the  various  companies  and  scientific  institutions. 

•Mr.  Young  and  Mr.  .Morgan  have  contributed  largely  to  our 
knowledge  of  ignition  problems  through  the  medium  of  .scientific 
papers  to  technical  journals  and  societies.  The  ,scoi)e  covered 
by  the  books  differs  considerably,  Mr.  -Morgan  having  refrained 
from  discussion  of  the  design  or  construction  of  the  ignition 
apparatus  and  confined  himself  to  a  clearly  written  andwcll 
thought  out  review  of  the  jiresent  state  of  our  knowledge 
regarding  the  characteristics  of  spark  production  and  behaviour. 
The  book  is  one  which  will  be  read  with  interest  and  profit  by 
all  whose  knowledge  of  the  subject  covers  the  constructional 
details  and  handling  of  the  ignition  ajjparatus  itself,  but  who 
have  frequently  felt  at  a  loss  regarding  the  explanation  of 
some  phase  of  the  behaviour  of  such  apparatus.  The 
chapters  on  "'  Interaction  of  Spark  and  Gas  "  and  "'  Spark 
Plug  and  Test  Gap  Characteristics  "  are  particularly  interesting 
and  suggestive.  The  references  are  collected  and  enable 
anyone  to  get  the  original  papers  if  further  information  is 
wanting.  .\s  a  reference  book  on  the  i)hilosophicaI  side  of 
the  subject  it  is  excellent  in  conception,  whilst  the  clearness 
of  the  explanations,  and  of  the  accompanying  diagrams,  make 
the  information  given  easily  absorbed. 

Mr.  Youngs  book  is  designed  to  meet  the  needs  of  tho.se  "who 
are  actually  engaged  in  work  involving  the  handling  of  mag- 
netos, and  whilst  sufficient  explanation  is  given  of  the  operation 
of  the  magneto,  and  of  the  properties  and  behaviour  of  the 
spark,  much  of  the  book  is  confined  to  descriptions  of  the 
construction  and  design  of  current  English  magnetos.  There 
is  a  large  amount  of  useful  information  regarding  the  manu- 
facture and  testing  of  magnetos  which  will  be  of  interest  and 
value  to  engineers,  car  owners,  or  garage  staffs.  A  special  studj' 
is  made  of  the  polar  inductor  type  of  magnetos  of  which  the 
best  known  example  prior  tothe  war  was  the"  Di.xie."  During 
the  war,  where  the  demands  of  the  Air  Force  for  magnetos 
suitable  for  eight  and  r2-cyLinder  engines  had  to  be  met,  the 
B.T.H.  Company  introduced  designs  to  meet  this  demand, 
the  performances  of  which  were  mo.st  satisfactory.  The  com- 
parison of  the  two  types — viz.,  rotating  armature  and  the  polar 
inductor  type — will  be  interesting  to  all  users  of  magnetos. 
In  addition  the  book  contains  details  of  the  various  improve- 
ments which  the  British  manufacturers  have  introduced,  and 
also  the  standardised  dimensions  and  types  of  magnetos  at  pre- 
sent manufactured  here.  Those  seeking  information  regarding 
the  construction  or  operation  of  magnetos  will  find  in  this 
book  a  solution  of  many  of  their  difficulties.  It  should  find  a 
place  in  every  garage  and  workshop  where  magnetos  are  used 
as  a  means  of  obtaining  ignition. 

Guide  to  the  Study  of  the  Ionic  Valve.     ByW.  D.Owen.  (London: 

Sir  Isaac  J'itman  &.  Sons.  Ltd).      Pp.  vii. +.W.      2.s.  Gd.  net. 

This  unpretentious  little  book  is  an  introduction  to  the 
study  of  the  thermionic  valve.  In  view  of  the  enormous 
advances  which  have  been  made  in  the  development  and 
application  of  electric  valves  during  the  last  few  years,  its 
appearance  is  particularly  appropriate.  It  is  not  a  text  book, 
but  it  will  place  those  who  have  occasion  to  understand  these 
developments  in  possession  of  the  salient  features  involved. 
We  think  the  author  has  gone  too  far  in  the  direction  of  limiting 
the  matter  included,  which  might  with  advantage  have  been 
amplified,  and  accompanied  by  line  drawings  of  the  types 
of  valves  considered. 

Rapid  specialisation  in  science  inevitably  necessitates  the 
publication  of  books  which  will  find  only  a  limited  circulation, 
and  yet  which  must  not  be  unduly  expensive.  Such  a  book 
as  the  one  under  review  will  permit  revision  and  reissue  at 
frequent  intervals  in  order  that  the  most  recent  developments 
may  be  available  in  a  convenient  form,  without  risking  the 
loss  involved  in  the  destruction  of  part  of  an  edition  of  a 
more  costly  volume. 

We  can  strongly  recommend  this  book  not  only  to  students, 
but  to  all  who  desire  to  keep  themselves  informed  of  advances 
in  this  rapidlv  developing  branch  of  electrotechnics. 

A.  P.  M.  F. 
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The  Le^al  Position  of 
Electricity    Supply. 

The  Electricity- ^Supply)  Aft  of  llUy,  which  is  abstracted 
on  another  page,  opens  a  new,  and  we  believe  a  prosperous 
period  for  the  supply  industry  in  this  country.  It  involves 
a  complete  reversal  of  the  policj'  inaugurated  in  1882  of 
discouraging  the  association  of  undertakers  for  mutual 
assistance  in  giving  a  supply  of  electricity  in  bulk  ;  it 
creates  Electricity  Commissioners,  with  extensive  powers 
for  promoting,  regulating  and  supervising  the  supply  of 
electricity  ;  and  the  Ministry  of  Transport  is  to  be  entrusted 
with  the  powers  and  duties  hitherto  exercised  by  the  Board 
of  Trade  in  comiection  with  the  administration  of  the 
Electric  Lighting  Acts.  1882  to  1909.  Though  it  has  been 
alleged  that  in  the  earlv  davs  of  electric  lighting  the  Board 
of  Trade  showed  undue  tenderness  towards  local  authorities 
when  there  were  competing  applications  for  a  provisional 
order  for  a  district,  and  that  it  was  reluctant  to  grant  or 
to  encourage  the  grant  of  any  powers  for  which  there  was 
not  clear  statutory  authority  or  any  existing  precedent, 
still  its  administration  was  fair  and  impartial,  and  during 
the  last  10  or  12  years  the  Board  did  a  good  deal  to 
encourage  the  development  of  electricity  supply,  and  the 
Ministry  of  Transport  will  now  take  over  the  administration 
of  a  well-established  and  rapidly  expanding  industry,  upon 
whose  continued  progress  will  depend  the  success  and 
welfare  of  many  other  industries. 

An  Advance  in  Administration. 

The  new  Act,  which,  in  contrast  to  the  other  Acts 
relating  to  electricity,  is  not  styled  an  "  Electric  Lighting 
Act,"  authorises  the  appointment  of  Electricity  C!om- 
missioners  (not  exceeding  five),  and  lays  down  their 
qualifications,  &c.  The  powers  which  these  Commissioners 
can  exercise  (apart  from  the  appointment  of  a  secretarj', 
inspectors  and  staf!)  include  :  (1)  any  of  the  powers  and 
duties  of  the  Board  of  Trade  under  the  Electric  Lighting 
Acts  which  mav  be  delegated  to  them  ;  (2)  the  conduct  of 
experiments  or  trials  for  the  improvement  of  electricity 
supply  or  of  the  utilisation  of  fuel  or  water  power,  and  these 
may  be  carried  out  either  by  themselves  or  through  any 
joint  electricity  authoritv,  or  any  authorised  undertakers 
or  other  competent  body  ;  and  (3)  the  division  of  the 
United  Kingdom  into  electricity  districts  and  the  prepara- 
tion of  a  scheme  for  the  improvement  of  supply  in  any 
district.  Such  a  scheme  may  provide  for  the  incorporation 
of  a  joint  electricity  authority  with  all  the  powers  of 
authorised  undertakers  under  the  Electric  Lighting  Acts, 
with  power  to  purchase  existing  undertakings.  Part  of  an 
undertaking  cannot,  however,  be  purchased  except  with 
the  consent  of  the  owners.  An  order  of  the  Commissioners 
giving  effect  to  such  a  scheme  must  be  confirmed  by  the 
Ministry  of  Transport  but  it  will  not  come  into  efiect  until 
approved  by  both  Houses  of  Parliament. 

We  are  afraid  that  this  procedure,  when  there  is  strong 
opposition  to  the  scheme,  will  not  be  more  expeditious 
or  less  expensive  than  that  which  prevails  at  present  in 
the  case  of  a  private  bill.  A  good  deal  will,  however,  de- 
pend upon  the  Regulations  to  be  made  by  the  Ministry  and 
by  the  Electricitv  Commissioners. 


"  Cheap  and  Abundant  Supply."" 
We  do  not  envy  the  task  laid  upon  the  Joint  Authority 
by  Sec.  8  of  the  Act,  which  enacts  that  "  It  shall  be  the 
duty  of  every  joint  electricity  authority  to  provide  or 
secure  the  provision  of  a  cheap  and  abundant  supply  of 
electricity  within  their  district."  It  is  easier  for  politicians 
to  impose  a  duty  than  to  carry  it  out,  and  though  a  joint 
authority  wOl  be  able  to  give  a  better  and  cheaper  supply  of 
electricity  than  any  of  the  isolated  undertakers  in  its 
district,  it  will  not  be  able,  owing  to  the  increased  cost  of 
fuel,  higher  wages,  &c.,  to  supply  at  pre-war  rates,  and 
in  this  respect  there  will,  we  are  afraid,  be  disappointment 
in  store  for  some  of  the  politicians  and  their  dupes.  In 
order  to  be  able  to  fulfil  their  obligations  a  joint  electricity 
authority,  which  is  to  be  representative  of  authorised 
undertakers  within  the  electricity  district,  may  construct 
generating  stations,  erect  transmission  lines  or  other  works, 
and  acquire  the  undertakings  or  parts  of  undertakmgs  of 
authorised  undertakers.  It  cannot,  however,  supply  elec- 
tricity in  any  area  which  forms  part  of  the  area  of  supply 
of  any  authorised  distributors  (except  to  railway,  canal 
or  inland  navigation  companies  for  traction),  or  of  a  power 
company  for  which  the  company  is  authorised  to  supply 
electricity,  without  the  consent  of  the  distributors  or 
of  the  company  ;  but  there  is  an  appeal  to  the  Elec- 
tricitv Commissioners  against  the  refusal  of  such  consent. 
It  will  be  noted  that  sections  2  and  3  of  the  Electric 
Lighting  Act,  1888,  which  confer  the  power  of  purchasing 
undertakings  by  local  authorities,  do  not  apply  to  the 
undertakings  of  these  joint  electricity  authorities.  The 
Electricity  Commissioners  may,  after  inquiry,  impose  an 
obligation  upon  a  joint  authority  to  supply  electricity  in 
such  circumstances,  within  such  areas  and  on  such  terms 
and  conditions  as  to  price  and  otherwise  as  may  be  specified 
in  an  Order.  This  appears  to  be  a  very  useful,  though 
flexible,  provision  and,  provided  it  is  reasonably  applied, 
should  be  very  useful  for  consumers.  A  local  authority 
may  transfer  its  undertaking  to  a  joint  authority,  and  a 
local  authority's  right  of  purchase  may  be  divested  by  an 
order  constituting  such  joint  authority.  This  provision 
may  arouse  opposition  from  existing  undertakmgs,  especiaUj 
those  owned  by  local  authorities,  who  will  want  to  con- 
tinue the  distribution  of  electricity  in  their  areas.  We 
think  this  difficulty  can  be  got  over  by  authorising  the 
joint  authority  to  generate  and  supply  electricity  in  bulk 
to  the  existing  undertakers  for  retail  distribution. 

Another  useful  provision  is  that  which  enables  a  joint 
authority,  with  the  consent  of  the  Electricity  Commissioners, 
to  enter  into  arrangements  with  a  local  authority,  company 
or  person  for  the  utilisation  of  water  power,  waste  heat  or 
other  form  of  energy,  and  for  this  purpose  the  joint 
authority  may  acquire  land  compulsorily,  and  it  may  also 
erect  and  maintain  by-product  plants. 

The  Financial  Clauses. 
Except  in  London,  the  local  authorities  have  hitherto 
been  compelled  to  obtain  the  sanction  of  the  Ministry  of 
Health,  the  Secretary  for  Scotland,  or  the  Local  Govern- 
ment Board  for  Ireland  for  the  borrowing  of  money  for 
electricity  supply  purposes,  but  in  future  the  powers  of 
these  departments  will  be  exercised  by  the  Electricity 
Commissioners,  and  a  joint  electricity  authority  must, 
before  incurring  any  capital  expenditure,  submit  plans  and 
estimates  to  them.  In  addition  it  must  furnish  such 
accounts,  returns,  &c.,  as  may  be  required  by  the  Com- 
missioners, who  have  power  to  appoint  auditors  for  the 
puqDOse  of  auditing  the  accou'iits  of  the  authority.     Th's 
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change  will  make  for  uniformity  of  practice  in  regard  to 
the  periods  allowed  for  the   repayment   of  loans. 

There  is  a  group  of  useful  provisions  in  the  Act  which 
enables  the  Ministry  of  Transport  to  erect  a  generating 
station  in  any  district  within  two  years  of  the  creation  of  a 
joint  electricity  authority,  and  up  to  £20,000,000  may  be 
expended  upoii  these  stations,  but  at  the  end  of  the  period 
the  undertaking  vests  in  the  joint  authority.  The  prices 
for  the  supply  of  electricity  from  these  generating  stations 
shall  be  such  that  the  receipts  will  be  sufficient  to  cover 
the  expenditure  on  income  account  (including  interest  and 
sinking  fund  charges)  with  such  margin  as  the  Ministry  of 
Transport  think  fit.  Though  no  reference  is  made  to  an 
allowance  for  depreciation,  obsolescence  or  contingencies, 
it  is  to  be  presumed  that  all  charges  properly  made  by  a 
sound  business  concern  will  be  included.  Until  a  joint 
authoritv  is  formed  the  authorised  undertakers  may  render 
mutual  assistance  for  the  supply  of  electricity,  &c. 

Useful  Amendments. 

A  few  useful  amendments  of  the  existing  law  have  been 
made,  including  the  right  {with  the  consent  of  the  Com- 
missioners) to  joint  electricity  authorities  or  authorised 
undertakei-s  to  contribute  to  the  funds  of  any  association 
formed  for  the  common  interests  and  the  discussion  of 
matters  relating  to  the  supply  of  electricity  ;  and  also 
authoritv  to  provide,  let  for  hire,  connect  and  maintain, 
but  not  to  manufacture  or  sell  (unless  otherwise  authorised) 
any  electric  lines,  fittings,  apparatus  and  appliances  for 
lighting,  heating,  power,  &c.  The  latter  provision  seems  to 
us  to  be  too  restricted  as  it  will  prevent  the  sale  of  apparatus 
let  on  hire,  and  many  consumers  who  wish  to  make  an 
experiment  in  electric  heating  or  power  commence  by  hiring 
the  apparatus  and  then,  finding  it  successful,  wish  to 
purchase. 

Wayleave   Problems. 

There  is  a  long  and  somewhat  involved  clause  dealing 
with  the  important  question  of  wayleaves,  but  it  would 
appear  that,  apart  from  railways,  canals,  docks  or  harbours, 
no  new  powers  are  conferred  upon  undertakers,  and  the 
difficulty  of  erecting  overhead  wires  over  private  lands  in 
rural  districts  remains.  The  power  conferred  upon  the 
Electricity  Commissioners  to  require  any  authorised  under- 
takers to  amend  or  alter  the  t\-pe  of  current,  frequency  or 
pressure  employed  by  them  is  a  useful  one  and  should 
assist  the  effort  to  standardise  supply  and  to  get  rid  of  the 
present  bewildering  range  of  voltages  and  frequencies  in 
use.  Anything  which  could  hitherto  be  effected  by  a 
provisional  order  may  be  effected  in  future  by  a  special 
order  made  by  the  Electricity  Commissioners  and  confirmed 
by  the  Ministry  of  Transport,  or  by  an  order  establishing  a 
Joint  Electricity  Authority,  but  both  kinds  of  Order  do 
not  come  into  force  imtil  approved  by  Parliament. 

It  will  be  seen  that  future  developments  depend  very 
much  upon  the  policy  adopted  by  the  Electricity  Com- 
missioners. Though  the  power  to  establish  joint  electricity 
authorities  is  only  permissive  there  is  already  evidence  that 
many  existing  supply  undertakings  will  avail  themselves  of 
the  opportunity  of  associating  with  their  neighbours  for 
the  purpose  of  erecting  and  maintaining  large  generating 
stations,  and  with  a  little  encouragement  from  the  Com- 
missioners no  doubt  the  laggards  will  fall  into  line.  The 
Act  does  not  appear  to  do  much  for  the  retail  distribution 
of  electricity  in  rural  areas.  For  this  purpose  an  extensive 
use  of  overhead  wires  is  necessary,  and  it  is  to  be  hoped  that 
these  and  other  restrictions  on  the  free  use  of  electricity  for 
commercial  and  industrial  purposes,  will  be  removed  by  the 
new  BiU  promised  by  the  Government. 


•The 'Electricity    (Supplj  )5Act. 

In  view  of  tlieimportniKi-  of  the  Electricity  (Supply). \rt.  liUO.  we  give- 
below  a;full  abstnxt  of  its  principal  provi.sioiis  :- 

KUclricity  <'i>mmi'Ssi(,ntrs.  —  VoT  l)roiiic>tiin;,  rcjiiilatiiij;  nml  aiiper- 
vising  the  supply  of  olectricity.  Commissioners  (not  moiv  than  live)  are 
to  bo  appointed  ;  bnt  they  are  to  act  under  the  Kcneral  din>otions  of  the 
Ministry  of  Tnmsport.  Three  of  the  Commissioners  must  be  selected  for 
their  practical,  commercial  and  scientilie  knowledge,  and  two  form  a 
quorum.  The  Commissioners  can  exercise  all  the  powers  (■f)nfcrred  by 
the  Electric  Lighting  Acts.  18,s2to  19(19,  and  the  present  -Act, ^including 
the  sanctioning  of  loans  for  electricity  supply  purposes  :  they  mnv 
conduct  exixrimcnts  as  to  electric  supply,  the  utilisation  of  fuel,  water- 
power,  &e.,  and  they  may  ajjpoint  advisory  committees  from  the  chair- 
men and  members  of  joint  electricity  authorities,  &c. 

Rforijnnisiilkin  nf  Supply. — The  Commissioners  may  ])rovisionally 
group  areas  into  sc|)aratc  electricity  districts  with  a  view  toctlicicncv. 
economy  and  convenience  of  administration,  and  notify  all  concerned. 
If  there  are  objections,  they  shall  hold  a  local  inquiry  ;  and  they  may, 
when  they  think  the  elcotrical  organisati<m  of  a  district  should  be  im- 
proved, publish  intention  to  hold  a  local  inquiry,  and  give  all  concerned 
an  opportunity  to  submit  schemes  for  improvement. 

Joint  Elrrtriiil;!  AulliDrilics. — A  scheme  may  provide  for  establishing, 
and  (where  desirable)  incorporating  a  joint  electricity  authority  repre- 
senting the  authorised  vmdertakers  in  a  district,  with  or  without  repre- 
sentatives of  county  councils,  local  authorities,  large  consumers,  and 
other  local  interests  ;  for  the  exercise  of  all  or  any  of  the  powers  of  the 
authorised  undertakers,  and  also  for  the  transfer  to  the  joint  electricity 
authority  of  all  or  part  of  any  of  their  imdertakings.  upon  terras  pro- 
vided in  the  scheme  ;  but  transfers  can  only  be  by  consent  of  owners. 
The  joint  authority  can  delegate  its  powers  or'dutiesto  committees,  &o 

Confrmutiun  "/  Sr.lieme-s.— After  inquiry,  decis'ons  of  Commissioners 
may  be  embodied  in  an  Order,  confirmed  by  .Minister  of  Transport,  and 
laid  before  Parliament :  but  each  House  must  approve,  with  or  without 
modification,  by  a  resolution.     The  Order  then  has  effect  of  an  Act. 

Joint  EUctricitij  Authorities. — .Afust  provide  or  secure  the  provision  of 
a  cheap  and  abundant  supply  of  electnicity,  and  they  are  given  powers  as 
to  :  ('()  Supply  of  electricity  within  their  district  (including  construction 
of  stations,  main  transmission  lines,  (fee);  (/')  acquisition  of  whole  or 
part  of  undertakings  of  authorised  distributors.  They  may  establish 
superannuation  schemes  for  officials,  and  they  may  (by  agreement) 
buy  generating  stations  and  transmission  lines  from  railways,  docks  or 
private  ownci'S. 

New  Generatinq  Stations. — No  authority,  company  or  person  can 
establish  new  or  extend  existing  station  or  main  transmission  line  without 
consent  of  Commissioners  ;  but  restriction  does  not  apply  to  private 
stations,  but  new  private  stations  must  comply  with  regulations  of  Com- 
missioners as  to  type  of  current,  frequency  and  pressure.  Railways  and 
docks  will  not  be  refused  consent  unless  Commissioners  think  that  a  joint 
authority  or  authorised  undertaker  can  give  an  adequate  and  regular 
supply  at  no  greater  cost.  Where  a  group  of  persons  require  large 
quantities  of  electricity  for  special  needs  of  their  business  (other  than 
mechanical  power  or  light),  or  a  manufacturer  can  generate  from  energy 
derived  ifrom  a  jirocess  of  manufacture  carried  on  in  his  premises  proposes 
to  generate  for  his  own  and  associated  businesses,  the  Commissioners 
may  let  them  generate  ;  but  any  surplus  electricity  shall  (if  the  Com- 
missioners require)  be  sold  to  the  joint  authority  or  to  an  authorised 
undertaker,  at  prices  fixed  by  the  Commissioners. 

Powers  of  Joint  Kleclriciti/  Anthorily. — A  joint  electricity  authority  has 
power  to  supjjly  in  its  district,  subject  to  the  following  limitations.  It 
shall  not  supply  («)  in  any  area  belonging  to  authorised  distrib\itors 
without  their  consent ;  but  it  can  supply  railways,  canals  and  inland 
navigations  for  haulage,  battery  charging  and  lighting  vehicles  and 
vessels ;  (b)  in  any  area  belonging  to  a  power  company  without  their 
consent,  but  it  can  supply  to  previous  owner  of  a  transferred  station,  also 
for  vehicle  battery  charging.  If  authorised  distributors  or  power  com- 
pany withhold  consent,  the  joint  authtjrity  may  ai)peal  to  the  Commis- 
sioners, and  the  Minister  of  Transport,  on  recommendation  of  Commis- 
sioners, may  dispense  with  consent  if  unreasonably  withheld. 

In  relation  to  every  joint  electricity  authority,  this  Act  is  a  special  Act 
for  the  purposes  of  the  Electric  Lighting  .-Xcts  ;  every  joint  authority 
is  deemed  an  '  undertaker,''  and  sees.  2  and  ."$  of  the  Electric  I.,ighting 
Act,  1888  (the  purchase  clauses)  do  not  apply  to  joint  authorities. 

Any  local  authority  being  authorised  distributors  may  [agree  to  transfer 
all  or  part  of  its  undertaking  to  a  joint  authority,  with  consent  of  Com- 
missioners. If  part  of  area  is  not  in  a  district,  it  can  be  bought  by  the 
adjacent  joint  authority.  The  existing  purchase  rights  of  any  local 
authority  or  County  (,"ouncil  may  be  vested  in  the  joint  authority. 
Holders  of  such  rights  to  have  adequate  rci)resentation  on  joint  autho- 
rity, and  provision  is  made  for  purchasable  areas  extending  over  boundary 
lines,  &c.  A  joint  authority  may,  with  consent  of  Commissioners, 
acquire  by  agreement  the  whole  or  part  of  any  undertaking  belonging 
to  authorised  undertakers  not  being  a  local  authority.  The  Electricity 
Commissioners  may  by  Order  transfer  any  unserved  territory  from  a 
power  company  to  a  joint  authority,  and  may  give  full  supply  powers  to 
the  power  company  in  other  i«irts  of  their  area  not  served  by  authorised 
distributors. 

The  Minister  of  Transport,  on  repi-esentation  of  Commissioners,  may 
by  Order  authorise  any  joint  authority  or  authorised  undertakers  to- 
abstract  water  from  rivers,  &c.,  with  reservations  as  to  existing  rights. 
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A  jt^int  authority,  and  any  local  authority,  company  or  person  may 
arrange  for  the  utilisation  of  watcrpower,  waste  heat  or  other  available 
form  of  energy,  and  a  joint  authority  can  actiuire  land  under  see.  1  of 
Electric  Lighting  Act,  1909,  for  thedcvelopmcnt  of  water-power,  and 
may  erect,  maintain  and  renew  by-]iroduct  plant,  &c.  :  but  if  Electricity 
Commissioners  think  existing  concerns  could  properly  deal  with  by- 
products business,  the  joint  authority  shall  not  establish   by-product 

plant. 

Coinpenaation  or  deprivation  of  employment  is  given  by  sec.  l->  of  the 
Act.  the  rights  of  employees  to  be  determined  by  a  referee  (or  referees) 
to  be  appointed  by  th"  Minister  of  Labour. 

Ciipital  E.rpendilur, . — A  joint  electricity  authority  must,  before 
incurring  capital  expenditure  above  a  limit  to  be  prescribed,  submit  plans, 
estimates,  &e.,  to  the  Commissioners. 

Transitory  Provisions. — The  Jlinistry  of  Transport  can,  after  consulting 
Electricity  Commissioners,  construct  sta,tions,  main  transmission  lines, 
A-c.  and  exercise  any  joint  authority  powers,  at  any  time  after  a  district 
lias  been  provisionally  determined  and  before  establishment  of  joint 
authority  ;  and  for  two  years  if  joint  authority  consents. 

Where  it  is  proposed  to  construct  a  station  before  a  joint  authority  is 
■established,  the  Electricity  Commissioners  shall  consult  County  Councils, 
Jocal  authorities  and  authorised  undertakers  as  to  the  proposed  site. 
Treasury  may  issue  to  Ministry  up  to  £2il  millions  for  such  works  and  for 
■working  capital.  Two  years  after  establishment  of  joint  authority,  or 
earlier  if  agreed,  any  station,  lines  and  works  constructed  under  this 
section  shall  vest  in  joint  authority,  subject  to  payment  by  joint  authority 
of  Treasury  figure  of  money  advanced,  &c.  Prices  to  be  fixed  by  Ministry 
for  supplj'  from  such  stations  to  cover  all  running  expenditure  and  capital 
charges,  with  such  margin  as  Ministry  may  think  fit. 

Mutual  Assistance. — From  passing  of  Act  to  establishment  of  joint 
authority,  any  two  or  more  authorised  undertakers  may,  if  Commissioners 
approve,  or  maj'  be  required  by  Commissioners  to,  arrange  for  mutual 
assistance  for((')givingand  taking  supply  and  distributing  it ;  (6)  manage- 
ment and  working  of  stations  or  any  part  of  the  undertakings  concerned  ; 
(c)  provision  of  capital  and  the  allocation  of  receipts,  &c.  Terms  and 
conditions  to  be  agreed,  or  if  Electricity  Commissioners  make  the  re- 
quisition, they  can  settle  in  default  of  agreement,  but  the  parties  remain 
subject  to  their  obligations  to  third  parties ;  and  powers  are  given  to 
break  up  roads,  &c.,  for  this  purpose. 

Amendment  of  Klerlric  l.ightim/  Acts. — The  powers  of  the  Minister  of 
Health  (formerly  L.G.  Board),  .Secretary  for  Scotland.  London  County 
Council,  with  respect  to  sanction  of  borrowing  by  local  authorities,  are 
transferred  to  the  Elecfricity  Cominis-sioners. 

The  consent  of  a  local  authority  is  not  required  for  above-ground  lines 
where  Ministry  gives  consent,  and  a  joint  authority  or  an  authorised 
undertaker  may  place  any  electric  line  underground  across  any  land,  and 
above  ground  across  any  land  (except  when  covered  by  buildings  or 
gardens  or  pleasure  grounds)  in  cases  where  such  overhead  lines  are  other- 
mse  lawful,  and  right  of  access  is  given  for  repairs,  &c.  Before  placing 
lines  across  lands,  the  joint  authority  or  authorised  undertakers  shall  serve 
notice  on  owner  and  occupier,  with  description  of  proposed  lines, 
ilinistry  must  decide  after  hearing  both  sides. 

The  power  of  placing  lines  across  land  include  the  right  to  cross  any 
xailway,  canal,  &c..  subject  to  rights  of  o^vners  and  to  special  provisions. 

Supply  of  Apjiiirrilus. — A  joint  electricity  authority  and  any  local 
.authority  authorised  to  supply  electricily  may  provide,  let  for  hire,  and 
in  respect  thereof  may  connect,  repair,  maintain  and  remove  (but  shall 
not.  unless  expressly  authorised  to  do  so  by  the  special  Act  or  Order, 
manufacture  or  sell)  electric  lines,  fittings,  apparatus  and  appliances  for 
lighting,  heating  and  motive  power,  and  for  all  other  purposes  for  which 
electricity  can  or  may  be  used.  Electric  lines,  fittings,  apparatus  and 
■appliances  so  provided  on  consumers'  premises,  either  before  or  after 
the  pas.sing  of  this  Act.  and  any  lands,  buildings  or  works  held  by  them 
■in  connection  therexrith  to  form  part  of  the  authorised  undertaking. 

Alterrilion  of  Type  of  Current,  d-c. — The  Commissioners  maj-  require 
-authorised  undertakers  to  alter  the  type  of  current,  frequency  or  pressure, 
but  not  of  existing  railway  generating  stations.  There  is  a  right  of  appeal 
to  Ministry  on  ground  of  unreasonable  expense. 

Substitnlion  o  S/uriiil  for  Provisional  Orders. — Anything  which  under 
the  Electric  Lighting'  Acts  could  be  done  by  provisional  order  may  be 
effected  by  a  special  Order  made  by  Commissioners  and  confirmed  by 
Ministry,  or  by  an  order  estahlishin<i  a  joint  authority.  A  special  Order 
(under  this  section)  must  be  laid  before  Parliament,  and  needs  approval 
(with  or  without  modification)  by  a  resolution  passed  by  each  House. 

Accounts,  Statistics  and  Returns. — .Joint  authorities  and  authorised 
undertakers  must  furnish  Electricity  Commissioners  with  such  accounts^ 
statistics  and  returns  as  may  be  required. 

Accounts  of  Joint  Authorities. — Every  joint  electricity  authority  shall 
estabUsh  a  fund,  to  which  all  receipts  shall  go,  and  out  of  which  all  pay. 
ments  shall  be  made.  The  authority  must  submit  annual  statement  of 
income  and  expenditure  on  revenue  account  to  the  Commissioners. 
Accounts  shall  be  audited  as  prescribed  by  Electricity  Commissioners 
who  shall  appoint  the  auditor. 

Electricity  Commissioners  must  prepare  an  annual  estimate  of  reqiepts 
and  expenditure  and  must  apportion  the  debit  balance  amongst  the 
joint  authority  and  authorised  undertakers  in  proportion  to  units 
generated  in  preceding  year  ;  and  the  assessments  thall  be  paid  to  Com- 
missioners, provided  that  the  requisition  for  first  two  years  shall  be  paid 
out  of  public  funds,  repayable  (with  interest)  to  the  Treasury  during  the 
next  three  years.  All  receipts  byJCommissioners  shall  be  paid  into  a 
separate  fund,  from  which  salaries  and  all  expenses  shall  be  paid. 

Subscriptions  to  Associations. — Subject  to  consent  of  Electricity  Com- 
Jnissioners,  joint  autlyjrities  and  authorised  undertakers  n.ay  pay  reason- 


able sub.scriptions  to  funds  of  associations  promoting  common  interests, 
and  any  recognised  associatit)n  (not  profit  making)  for  developing  the 
use  of  electricity. 

Sec.  4  of  the  Conspiracy  and  Protection  of  Property  Act,  187,',.  is  made 
applicable  to  employees  of  joint  authorities  or  authorised  undertakers 
(thus  making  a  breach  of  a  contract  endangering  the  supply  of  electricity 
a  penal  offence).  Provision  is  also  made  for  legalising  agreements  be- 
tween joint  authorities,  undertakers  and  other  parties. 

The  Commissioners  may  hold  inquiries,  require  attendance  of  wit- 
nesses and  take  evidence  on  oath  :  also  may  make  rules  as  to  apjilications 
and  other  matters  under  this  Act. 

There  are  provisions  for  the  application  of  the  Act  to  Scotland  and 
Ireland,  the  transfer  of  the  powers  of  the  Board  of  Trade  to  the  Ministry 
of  Transport,  &c. 

The  Ministry  of  Transport  proposes  to  issue  an  Order  in  Council  fixing 
Jan.  23,  1920,  as  the  date  from  which  the  powers  and  duties  of  the  Board 
of  Trade  in  relation  to  the  Act  will  be  transferred  to  the  Jlinister  of 
Transport. 


Recent  Papers  on  Electro-Ghemistry. 

At  a  recent  meeting  of  the  Faraday  Society  three  Papers  on 
matters  of  electro-chemical  interest  were  read.  We  give  accounts 
of  these  below. 

.-in  Aspect  of  Electrolytic  Iron  Deposition. 

In  a  Paper  on  this  subject,  Lieut.  W.  A.  Macfadyen,  M.C.,  B.A.. 
detailed  experiments  which  were  carried  out  to  seek  the  best  con- 
ditions for  obtaining  thick,  hard,  adherent  dejxjsits  of  iron  on 
steel-mechanism  parts  which  had  been  machined  too  much,  or 
worn  down  in  a  few  places,  and  thus  rendered  useless,  so  as  to  enable 
the  scrapped  parts  to  be  replaced  in  use  after  treatment.  A  simple 
solution  of  ferrous  ammonium  sulphate  in  water  «as  used  as  electro- 
lyte, the  only  additions  being  sulphuric  acid,  and  later,  powdered 
charcoal.  In  the  cold,  the  best  dejjosits  were  obtained  from  con- 
centrated solutions  made  about  O-OOo  Xormal  with  respect  to 
sulphuric  acid,  the  current  density  being  up  to  23  ami»res  jier  square 
foot.  From  a  solution  saturated  in  the  cold,  heated  to  65°  C,  and 
made  about  0-02  Normal  acid,  excellent  deposits  were  obtained  at 
current  densities  of  up  to  some  200  amperes  per  square  foot,  whilst 
metallic  iron  in  rather  less  suitable  fonn  was  deposited  at  the  highest 
current  density  obtainable  in  the  laboratory-,  namely,  about  1,000 
amperes  per  square  foot.  If  iron  be  deposited  direct  on  to  a  steel 
base  and  the  whole  subsequently  annealed  above  the  A3  point  for 
pure  iron,  the  two  become  strongly  welded  together.  Subsequent 
case-hardenmg  is  then  usually  advisable,  smoe  the  aimealed  electro- 
lytic iron  is  very  soft. 

The  Electrolytic  Formation  of  Perchlorate. 

In  a  Paper  on  this  subject  by  Mr.  J.  Guilfoyle  Williams.  B.Sc. 
it  is  pointed  out  that  present  practice  in  the  electrolytic  preparation 
of  perchlorate  uses  much  higher  temperature  of  liquor,  and  current 
density,  than  is  given  in  text-books.  Experiments  were  given 
showing  that  the  current  efficiency  of  the  electrolysis  is  not  con- 
siderabTy  aft'ected  by  liquor  temperatures  up  to  60^C.  Production 
of  1  kiloNaClOi  at  this  temperature  requires  only  about  3  kw.-hours 
against  about  3-6  kw.-liours  for  nonual  practice.  During  normal 
electrolysis  the  liquor  is  alkaline,  owing  to  the  presence  of  sodium 
hypochlorite ;  if  this  alkalinity  is  kept  down  by  the  frequent 
addition  of  hydrochloric  acid,  the  current  efficiency  of  high  tem- 
perature electrolysis  is  improved. 

The  Solution  Theory  of  Steel  and  the  Influence  of  C  hanrjes  in  Cnbirh 
Concentration  on  the  Electrical  Resistivity. 

Prof.  E.  D.  Campbell  showed  that  Baly's  force-field  theon-  is 
applied  to  the  case  of  the  solid  solution  of  the  non-ferrous  elements 
in  steel.  The  fundamental  concept  of  this  theory  is  that  every 
molecule  of  a  solute  in  solution  possesses  an  electro-magnetic  field. 
If  the  force-fields  of  any  molecules  are  opened  in  solution  these 
molecules  become  "  active,'"  and  capable  of  reacting  with  different 
forms  of  energy — for  examine  producing  electrical  conductance  in 
an  electric  field.  The  resistivity  of  a  sohd  solution,  e.g.,  steel,  is 
dependent  upon  the  concentration  and  degree  of  dissociation  of  the 
solutes.  The  exix-riraental  portion  of  the  paper  describes  a  research 
on  the  influence  of  the  decarburisation  by  means  of  hydrogen  of  a 
series  of  alloy  steels  on  the  electrical  resistivity,  when  the  metal  is 
in  both  the' annealed  and  hardened  condition.  Annealed  steels 
containing  considerable  amounts  of  chromium,  tungsten  and 
molybdenum  show  on  decarburisation  a  marked  increase  in  resis- 
tivity, due  to  the  removal  of  the  carbon  from  complex  carbides  and 
the  dissolution  of  the  metals  in  the  iron.  The  measurements 
tabulated  indicate  marked  differences  in  the  constitution  of  the 
carbides  in  the  various  steels. 
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A  New  Type  of  Horoplione, 

We  are  accustomed  to  associate  the  name  of  Mr.  Hope-.Tones  and 
the  Sj-nchronone  Company,  Ltd.,  with  electric  clocks,  but  they  arc 
also  well  known  in  the  wireless  world  by  the  Horophone.  which  is  a 
.«imi)le  wireless  receiving  set  very  popular  among  watch  and  clock  makers. 
This  apparatus  has  now   been  remodelled  to  bring  it  up  to  date. 

The  new  tyi)e  of  Horophone,  which  we  illustrate  herewith,  makes 
nso  of  "  Variometer  "  tuning,  thus  dispensing  altogether  with  induc- 
tances and  sliders,  and  leaving  but  one  adjustment  necessarj-  to  receive 
the  time  signals  transmitted  from  the  Eiffel  Tower  at  Paris.  The 
necessary  instruments  are  contained  in  a  hard  wood  box,  the  double 
headgear  telephones  being  in  a  compartment  on  the  left.  There  is  a 
ewitch  on  the  underside  of  the  lid  so  arranged  that,  on  closing  it,  the 


The  Latest  Type  of  Horophoxb, 

aerial  is  connected  to  earth,  thereby  securing  protection  from  lighting. 
On  opening  the  box  the  programme  of  Paris  time  signals  is  revealed, 
together  with  their  codes  clearly  represented  by  means  of  two  spiral 
diagrams.  The  signals  are  transmitted  at  10  o'clock  and  10.49  in  the 
morning  and  at  11.30  and  11.49  at  night.  It  may  not  be  generally  knomi 
that  this  .service  has  been  carried  out  throughout  the  war  Its  accuracy 
is  unquestioned.  For  tho.se  who  have  been  caught  by  the  lure  of  wireless 
and  wish  to  listen  to  other  transmitting  stations  ancl  the  shipping  round 
our  coasts  a  small  addition  is  provided  called  a  short-wave  switch.  But 
the  object  of  the  designers  has  been  to  avoid  complications  and  to  provide 
a  simple  instniment  for  the  non-technical  which  will  not  readily  get 
out  of  order,  and  will  enable  the  Paris  time  signals  to  be  easily  heard 
on  quite  a  small  aerial. 


Joint  mectricity  Authority. 


At  the  quarterly  meeting  of  the  Gloucestershire  County  Council  last 
week  it  was  agreed  to  co-operate  in  the  formation  of  a  joint  electricity 
authority  for  an  area  embracing  the  whole  of  the  county  and  part  of  the 
counties  of  Wilts  and  Monmouthshire,  the  cities  of  Bristol  and  Gloucester 
and  the  borough  of  Clieltenham,  and  jirobably  Swindon.  The  vice- 
chairman  (Lieut. -Col.  R.  .1.  Kerr)  said  the  matter  was  of  considerable 
importance  to  the  county  on  account  of  thei'e  being  within  the  county 
the  electrical  power  station  at  the  Government  works  at  Beachley,  and 
he  believed  the  Ministry  of  Shipjiing  had  been  for  some  time  anxious  to 
dispose  of  that  station,  either  to  a  private  company  or  other  persons  who 
were  anxious  to  buy  it.  It  was  a  matter  of  considerable  importance  that 
the  station  should  be  available  for  supplying  electricity,  particularly 
the  Forest  of  Dean  district.  There  were  other  schemes  for  the  supply  of 
electricity  to  the  Forest  of  Dean  mines  and  other  possible  consumers  from 
Hereford.  After  referring  to  the  recent  conference  at  Bristol,  the  reso- 
lutions which  were  passed  at  tt  at  mec'ing  were  formally  adopted. 

The  Somerset  County  Council  have  also  passed  resolutions  expressing 
agreement  with  the  formation  of  a  joint  electricity  authority. 

At  a  meeting  of  the  Organising  Committee  of  the  preliminary  authority 
for  Bristol  and  the  West  of  England,  Mr.  H.  Faraday  Proctor,  engineer 
and  manager  of  Bristol   electricity  department,  was  elected  chairman. 

Mr.  J.  Herbert  Edwards,  director  of  the  Stroud  Electric  Supply  Com- 
pany and  other  companies,  was  present  at  the  recent  Bristol  Conference, 
and  is  a  member  of  the  Drafting  Committee. 


Big  I'^rciich  £)lcctric  Traction  Scheme 

A  mission  of  French  engineers  has  recently  been  visiting  the  United 
States  in  onler  to  study  modern  methods  of  electric  traction.  The 
mission  was  sent  l)y  the  Ministry  of  Public  Works  as  a  result  of  a  scheme 
for  the  electriticntion  of  ,'j,220  miles  of  the  iKTUinnent  way  of  the  P  vKis- 
Lyon-Meditekiunkk.  the  P.^RI^^-OR^.EA^"^<  and  the  Jlini  R.mlway 
Companies.  The  high  tension  direct  current  system  as  employed  on 
the  Chicago.  Milwaukee,  and  St.  Paul  Railway  is  recomnu'iided.  and 
a  menilH'r  of  the  committee  (M.  Mauduit)  states  that,  though  some  day 
the  single-phase  system  will  reach  a  satisfactory  condition  for  a  variety 
of  combinations  it  has  not  yet  arri\ed  at  that  stage,  and  it  is  not  so  far 
advanced  in  .America  as  in  Europe.  It  is  proposed  to  electrify  1,92*> 
miles  out  of  a  tot^il  of  4,8S9  miles  of  the  Paris-Orleans,  1,31)7  miles  out 
of  l),040  miles  of  the  P.L.M.  and  l,92(i  out  of  2„')2.5  miles  of  the  Midi. 

In  deciding  upon  the  lines  to  be  electrified  the  peculiarities  of  the 
various  sections  were  taken  into  account.  Both  the  Midi  and  the  Paris- 
Orleans  have  many  sections  with  heavy  gradients  and  numerous  tunnels  ; 
hence  the  greiter  neces.sity  for  the  adoption  of  electric  traction  as  early 
as  i)<)ssible,  but  the  P.L.M.  has  more  level  lines  with  heavy  traffic.  The 
j)robable  cost  of  the  electrification,  based  on  pre-war  prices,  was  estimated 
at :  Paris-Orleans.  £Ui,.-)OO,t)00  ;  P.L.M.,  £111,200,00(1  :  Midi,  f29..VW,000, 
or  a  total  of  £ti2.20O,(l00.  It  was  estimated,  on  the  basis  of  the  1913 
traffic,  that  electrification  would  .save  1,500,000  metric  tons  of  coal, 
and  in  the  near  future  about  3,000,000  metric  tons.  The  principal 
sources  of  the  hydraulic  power  for  the  generating  stations  are  set  out 
in  the  report. 


Housing  and  Transport. 


In  the  course  of  an  address  to  the  members  of  the  Auctioneers'  anil 
Estate  Agents'  Institute  recently  on  "  Some  Aspects  of  the  Housing 
I'roblcm,"  .Mr.  Kiaiik  Hunt,  chief  valuer  of  the  London  County  Council, 
dealt  with  the  question  of  the  transport  facilities  in  the  Cireater  London 
area  and  its  relation  to  the  housing  problem.  In  his  opinion,  con- 
siderable improvements  would  be  needed  in  the  methods  of  transport,  and 
the  ])rcsent  lack  of  system,  whereby  there  seemed  to  be  no  co-ordination 
in  the  use  of  the  various  instruments  of  transport  for  the  purposes  for 
whiili  they  were  best  adapted,  would  need  (o  be  superseded  by  an 
intelligent  sj'stem.  Obviously,  the  railways  were  better  suited  to  the 
long-distance  passenger,  even  in  the  suburban  areas,  whereas  the  bus 
and  tramcar  were  suited  to  the  shorter  distance  passenger. 

He  was  sure  that  when  the  various  instruments  of  transport  in  big 
towns  were  scicntitically  organised  it  would  be  found  most  convenient  to 
run  the  trains  to  nodal  stations,  and  to  organise  around  those  stations 
systems  of  surface  transport.  When  the  distance  of,  say,  0  miles  was 
exceeded,  the  extra  travel  time  on  the  train  militated  again.st  its  greater 
usefulness.  The  second  relief  which  would  apparently  be  needed  was 
the  electrification  of  the  suburban  lines.  The  capacity  of  a  railway  line 
depended  not  only  on  the  number  of  roads,  but  the  average  speed  for 
the  journey,  which  was  influenced  very  materialh'  by  the  acceleration 
of  the  train  from  rest.  Electrification  had  proved  its  utility  in  this 
respect.  The  first  of  the  suburban  lines  in  the  London  area  to  be  elec- 
trified was  the  South  London  line  of  the  London,  Brighton  &  South  Coast 
Railway,  with  the  result  that  the  traffic  on  the  line  was  immediately 
doubled.  The  experience  of  the  line  in  extending  its  usefulness  had 
been  repeated  in  the  case  of  the  London  &  South-Westcrn  Railway. 


Legal   Intelligence. 


Hodges  V.  Webb. 

The  hearing  of  this  action,  in  which  plaintiff  sought  to  restrain  defen- 
dant from  wrongfully  interfering  or  attempting  to  interfere  with  his 
employment;  was  conclu  led  on  Tuesday. 

For  the  plaintiff  Mr.  Tyler  {Messrs.  Tyler  &  Freeman)  ,Mr.  Banister, 
hon.  secretary  of  the  N.A.S.E.,and  others  gave  evitlence.  Mr.  Banister 
said  the  N.A.S.E.  was  not  formed  with  the  intention  of  interfering  in 
trade  disputes,  but  it  became  a  trade  union  in  191S,  and  since  then  it 
had  power  to  take  part  in  trade  disputes.  They  had  17  hon.  members, 
five  of  whom  were  contractors. 

For  the  defence.  .Mr.  Webb  said  that  the  first  that  he  had  heard  of  a 
dispute  at  Dclectaland  (where  plaintiff  was  employed)  was  when  a 
deputation  came  frcim  the  Watford  branch  to  the  London  District  Council. 
They  made  three  comjilaints  about  the  terms  on  which  Messrs.  Tyler  & 
Freeman's  men  were  employed.  When  he  arrived  at  Delectaland  on 
Oct.  13.  he  had  a  talk  with  the  men  before  Hodges  came  down,  and  later  he 
pointed  out  to  plaintiff  that  the  N.S.A.E.  was  not  a  recognised  trade 
union,  and  he  asked  him  whether  he  would  not  join  the  E.T.U.  He 
refused;  therefore  he  (witness)  had  no  option  but  to  call  out  the  men. 
He  simply  pointed  out  that  it  would  be  beneficial  to  plaintiff  to  join  the 
E.T.U.  He  denied  saying  that  he  would  compel  him  to  join  the  E.T.U., 
or  that  he  would  take  away  plaintiff's  livelihood.  If  plaintiff  had  joined 
the  E.T.U.  there  would  have  been  no  dispute. 

In  cross-examination  he  said  a  lot  of  men  joined  the  E.T.U.  during 
the  war  to  avoid  military  service,  and  then  fell  out  after  the  Armistice. 
The  Watford  men  had  raised  the  question  of  the  outworking  allowances. 

.After  legal  arguments  his  Lordship  reserved  judgment. 


January  23,  1920. 
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Commercial  Topics. 

Australian  Imports  and  Exports. 

The  Federal  Goveniincut  lias  picliibitcd  all  imports  from  and  exports 
to  former  enemy  countries  without  the  consent  of  the  Commonwealth 
Minister  of  Customs. 

It  is  announced  that  the  revised  conditions  under  which  rubber- 
covered  wire  may  be  imported  into  Australia  will  not  come  into  opera- 
tion until  the  1st  April  next. 

Electrical  Supplies  for  Finland. 

Accor(hng  to  an  American  Consular  rejjort  there  is  a  demand  in 
Finland  for  electrical  plant  and  machinery,  electric  light  fittings  and 
supplies.  It  is  also  stated  that  there  is  a  good  market  for  automobile 
trucks  of  light  weight  and  motor  cycles.  There  is  much  undeveloped 
water  power  available  in  this  country  and  in  the  course  of  time  there 
should  be  a  very  good  opening  'n  this  market  for  British  electrical  plant 
a  nd  apparatus. 

Trade  Prospects  in  Czecho-SIovakia. 

.\ccording  to  a  correspondent  in  ( 'zecho-Slovakia,  there  are  good 
opportunities  for  British  trade  with  that  coimtry.  The  new  State  is  in 
ui'gent  need  of  all  kinds  of  raw  materials  and  of  a  great  number  of  manu- 
factured goods.  The  country  is  fairly  flourishing,  and  there  are  many 
opportunities  for  engineering  work.  Water-power  is  available  in  abun- 
dance, but  up  to  the  present  very  little  has  been  utilised.  In  this  direc- 
tion great  progress  may  be  expected  in  the  future.  The  Germans  arc 
reported  to  be  exporting  a  considerable  quantity  of  goods,  especially  all 
kinds  of  machinery  antl  electrical  appliances,  and  they  fm'nish  ample 
supplies  t-o  three  large  motor  factories  which  are  in  full  working  order. 
The  Czechs  are  exporting  considerable  quantities  of  Bohemian  glass, 
part  of  it  of  the  luxury  order.  British  traders  and  manufacturers  who 
wish  to  deal  with  Czecho-SIovakia  must  (it  is  stated)  be  prepared  to  trade 
according  to  the  ways  of  the  country.  Commissions  are  far  from  being 
miknown,  and  they  are  not  confined  to  the  small  firms. 

Japanese  Commercial  Developments. 

Ac(  <irding  to  rcirut  reports,  tlniv  is  a  great  boom  in  Japanese  com- 
mercial and  industrial  undertakinirs  at  present,  but  more  particularly 
in  all  electric  power  and  lighting  machinery,  mining,  textile  and 
manufacturing  enterprises.  Keen  interest  is  also  taken  in  the  develop- 
ment of  Manchurian  industries.  In  order  to  keep  pace  with  develop- 
ments, increasing  quantities  of  machinery  have  had  to  be  imported,  the 
total  value  of  these  imports  up  to  August  last  being  61  million  yen,  com- 
pared with  37  million  yen  for  the  same  period  of  1918.  Two-thirds  of  the 
imports  came  from  America,  and  only  one-sixth  from  Great  Britain. 

Although  the  imports  of  steam  boilers  increased  somewhat  in  value. 
fuel  economisers,  tenders,  locomotives,  &c.,  were  much  in  evidence  ;  but 
imports  of  water  turbines  and  penton  wheels  increased  fairly  largely.  The 
total  value  up  to  July  was  1,02.5,572  yen,  an  increase  of  1,005,081  yen  over 
last  year,  and  of  891,857  yen  on  the  same  period  of  1917.  Dynamos, 
electric  motors,  transformers  and  others  also  registered  a  notable  increase 
to  2,934,661  yen,  against  1,472,.>02  yen  for  the  same  time  last  year. 
Metal  and  wood-working  machinery  recorded  a  gain  of  still  greater  im- 
portance, and  by  July  the  imports  reached  a  value  of  6,761,676  yen. 
against  3,625,333  yen  for  the  same  time  last  year,  and  1,657,790  yen  for 
the  corresponding  months  of  1917.  According  to  the  "  Board  of  Trade 
Journal,"  a  considerable  demand  for  Japanese  goods  has  begun  to  flow  in 
from  Greece  and  Turkey  of  late,  important  firms  exporting  large  quan- 
tities of  goods  direct  to  Constantinople  and  Smyrna.  It  is  also  stated 
that  there  is  now  a  great  demand  from  Bombay  for  Japanese  sundry  goods, 
most  of  which  used  to  be  im-  ported  fro.n  the  United  Kingdom. 
*         *         *  * 

Engineering  in  China. 

An  interesting  article  by  Prof.  MicUllcton  Smith  on  ""  The  Future 
Relations  of  Great  Britain  and  Cliina  "  appears  in  the  current  issue  of 
"  Ways  and  Means."  It  is  pointed  out  that  in  Hong  Kong  all  the 
local  interests  have  been  booming  for  the  past  few  years.  They  pos- 
se.ss  the  unique  combination  of  intelligent,  reliable  and  cheap  native 
labour  and  of  supervision  by  British  engineers.  The  Chinese  themselves 
are  beginning  to  take  great  interest  in  Western  methods,  and  a  very 
large  number  of  students  are  studying  applied  science  and  modern 
industrial  w'ork.  Our  own  manufacturing  firms  should  consider  care- 
fully the  enormous  demand  that  is  likely  to  take  place  for  machinery 
in  China.  At  present  our  most  valuable  exports  to  this  country  are 
piece  goods.  Cotton  mills  are  springing  up  in  the  far  east  with  astonish- 
ing rapidity.  Our  policy  in  order  that  we  may  get  our  share  of  this 
trade  should  be  to  co-operate  with  the  Chinese  and  so  obtain  orders 
for  engineering  equijnnent  in  the  new  factories  and  workshops  which 
are  springing  up  in  Cliina.  Hundreds  of  thousands  of  pounds  worth  of 
machinery  and  steel  plates  have  been  imported  into  Hong  Kong  dock- 
yards during  the  last  few  years.  Reinforced  concrete  is  being  largely 
used  for  building  purposes  %vith  very  cheap  local  cement,  and  this  means 
a  greater  demand  for  imported  steel  bars.  Fortunately,  the  British 
and  Chinese  are  very  good  friends.  There  is  good  reason  to  be  satisfied 
with  the  success  of  the  efforts  to  promote  amicable  relations  between 
the  two  races.  It  only  remains  to  persuade  the  most  conservative 
people  on  earth  to  utilise  modern  knowledge  and  Western  experience, 
and  there  will  follow  an  enormous  boom  in  foreign  trade.  Wc  hope 
electrical  engineers  in  this  country  will  do  their  best  to  bring  about 
this  desirable  state  of  things. 


Electricity  Supply. 

Harrog.4TE  CoKPOR.tTioN  has  applied  for  sanction  to  loans  of  £4,r)00 
for  mains  and  services,  and  of  £2,000  for  transformers. 

A  sum  of  £75,000  is  to  be  Expended  by  the  St.ickport  Electricity  Com 
mittee  on  new  plant  and  extensions  of  the  mains. 

Leith  Dock  Commissioners  are  putting  in  a  new  1,.5(I0  k«.  turbo- 
generator at  the  Albert  Dock  station  to  replace  the  existing  gas  driven 
engines. 

A  sub-committee  has  been  appointed  by  Ayr  Corporation  to  consider 
a  proposal  by  the  Electrical  Engineer  (Mr.  R.  Marshall)  to  jiut  down 
additional  generating  plant  at  an  estimated  cost  of  £27,000. 

St.  P.^Ni-RAS  Borough  Council  has  asked  the  LoXDOx  Cotjnty  Council 
to  sanction  the  borrowing  of  £89.209  for  extensions  of  the  electric  supply 
undertaking,  including  £33,000  for  a  5,000kw.  turbine  set. 

M.4IDST0NE  Corporation  recently  resolved  to  apply  for  sanction  t"^ 
borrow  £32,000  to  carry  out  extensions,  including  the  supply  of  electrica'' 
energy  to  works  at  Snodland. 

Owing  to  the  inability  of  the  M.\xcheSteb  Corporation  to  give  an 
additional  bulk  supply  the  Salford  Electricity  Committee  have  decided 
to  install  another  5,000-kw.  turbo-alternator  as  a  stop-gap  measure. 
This  measure  will  be  necessary  to  supply  the  increasing  power  require- 
ments for  the  industries  in  the  district. 

Theaccountsof  the  Warrington  electricity  department  tor  the  year 
ended  March  31  last  show  revenue  £63.388  (compared  with  £.50.334  in 
previous  year),  gross  profit  £14,993  (£14.429),  and  net  profit  £3,720 
(£5.024).  Costs,  exclusive  of  capital  charges,  were  l-177d.  (0-972d.)  per 
unit  sold.  Units  generated  were  9,682,154  and  sold  7,657,154.  Maxi- 
mum load  was  4,219  kw.  (3,882  kw.). 

At  a  meeting  of  representatives  of  Nottingham,  Leicester,  Lough- 
borough, Long  Eaton,  Ilkeston,  Burton-on-Trent,  Derby  and  Mansfield 
last  week  the  question  of  the  establishment  of  a  super-electric  power 
station  on  the  banks  of  the  River  Trent  or  some  other  suitable  site  was 
further  discussed.  The  consulting  engineers,  Mr.  J.  H.  Rider  and  Mr.  C. 
H.  Wordingham,  were  present,  but  no  definite  dtc'sion  was  reached. 

Experiments  are  being  carried  out  by  officials  of  H.M.  Office  of  Works 
in  regard  to  the  lighting  of  the  Chamber  of  the  Hou.se  of  CiiMMOXS, 
the  Committee-rooms  and  the  lobbies.  For  many  years  past  the  lighting 
of  the  Chamber  has  been  carried  out  entirely  by  gas,  with  imsatisfactory 
results.  In  other  parts  of  the  Palace  electric  light  is  employed  and  it  is 
probable  that  this  form  of  illumination  will  be  extended  to  the  whole 
building. 

The  revenue  of  the  St.  Anne's-on-Sea  electricity  department  for  the 
year  ended  March  31,  1919,  was  £22,721  (compa'red  with  £21,220  in 
previous  year),  working  expenses  were  £1,318  (£1,181),  special  charges 
£121  (£82),  leaving  gross  profit  of  £3,732  (£3,713).  Capital  charges  and 
warallowances  required  £5,149.  and  the  net  result  was  a  deficit  of  £1.417. 
Units  generated  were  1,846,600  and  sold  1 ,560,749  ( 1 ,896.486).  Maximum 
simultaneous  load  was  T.W  kw. 

.\rbroath  T.jwn  Council  has  made  an  arrangement  with  the  local 
Electric  Light  and  Power  Company  to  supply  current  for  public  lighting 
at  £16  per  lamp  per  annum.  The  Council  will  take  over  the  existing 
20  pillars  and  fittings  at  £700,  the  pillars  to  be  put  into  good  working 
order  and  equipped  with  new  lanterns  and  lamps  and  with  lighting  and 
switching  gear  by  the  company.  The  lamps  will  be  of  1,000  c.p.  from 
dark  until  11  p.m.,  after  which  two  lamps  of  .50  c.p.  will  be  lighted 
on  each  post  till  dawn.  For  the  period  to  Whitsunday  192(1,  the  com- 
pany will  be  paid  £6  10s.  per  lamp. 

The  present  position  of  the  electric  supply  undertaking  caused  an 
animated  discu.ssion  at  the  meeting  of  Hull  City  Council.  A  motion 
to  call  in  an  independent  engineer  to  report  upon  the  condition  and 
capacity  of  the  undertaking  was  rejected,  but  the  electrical  engineer 
was  requested  to  prepare  a  full  report  on  the  matter.  The  remaining 
restrictions  upon  the  supply  to  shopkeepers  and  kinema  halls  will  be 
shortly  relaxed,  but  no  new  supplies  are  to  be  afforded  until  further 
plant  and  larger  supplies  of  suitable  fuel  are  obtainable. 

The  Electricity  Committee  has  instructed  the  City  electrical  engineer 
Major  H.  Bill)  to  prepare  a  report  on  the  lighting  o'  the  main  thoroughfares 
with  electrieitv  instead  of  gas.  The  Corporation  purchases  gas  in  bulk 
from  the  British  Gias  Light  Company  and  distribute  it  in  the  Old  Town. 
Arrangements  liave  been  made  for  the  electric  lighting  of  two  thorough- 
fares, but  a  more  extended  scheme  will  probably  have  to  wait  until 
the  electricity  undertaking  has  been  further  extended. 

The  accounts  of  Redditch  electricity  department  for  the  year  ended 
March  31,  1919,  .show  revenue  £23,586  (compared  with  £20,610  in  previous 
vear)  and  working  expenses  £17,.500  (£15.289).  Interest  required, 
£2.926  (£2,776)  amf  repayment  of  loans  £3,788  (£4.207).  leaving  a  net 
deficit  of  £628.  Working  expenses  were  l-57d.  (r3.5d.)  and  capital 
charges  0'62d.  (0'63d.)  per  unit.  Total  maximum  demand  was  1410  kw. 
(1.246  kw.)  load  factor  21  (24-21)  per  cent.  Units  generated  were 
3,632,321  (3,792,286)  and  sold  2,.597,206  (2,643,0,37). 

The  Barn-Sley  Corporation  has  decided  to  carry  out  extensions 
of  the  electricity  works  at  an  estimated  cost  of  £40,000,  and  also  to 
erect  a  sub-station  at  Town  End  at  £1,200.  Councillor  Foulstone 
(Chairman  of  the  Committee)  estimates  that  the  production  of  electric 
current  during  the  present  year  will  be  3,600,000  units,  at  an  average 
coal  consumption  of  4-2  lb.  per  unit,  which  rcjiresents  a  cansiderable 
economy  in  coal  consunijitinn.  There  would  also  be  economies 
in    the    use    of    water,    oil,    labour,    &c.       Two   large    consumers    wer,} 
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waiting  to  bo  supplied  witli  power,  and  tlie  department  was  able  to 
prove  to  these  firms  tliat  the  use  of  eleetrieity  would  effeet  a  saving 
of  75  [K'r  cent,  as  compared  with  coal. 

Councillor  W.  Greenwood,  one  of  Oldham's  leading  cotton  manufac- 
turers, gives  it  as  his  opinion  that  for  financial  and  health  reasons. 
Oldham  should  adopt  electrical  driving.  The  worst  local  feature  is  its 
smoke,  and  he  claims  that  the  town  has  the  biggest  consumption  of 
power  of  almost  any  area  in  the  world.  If  Oldham  grou|H'd  that  power 
into  one  or  two  big  generating  stations  the  town  would  be  enoriiiously 
improved  in  the  next  25  years.  He  is  sure  electrical  driving  in  mills 
would  go  forward  in  a  short  time.  The  firm  of  which  Councillor  Oreen- 
wood  is  managing  director  are  the  biggest  consumers  of  electrical  energy 
from  the  Corporation.  They  take  3,000  h.p.  for  their  mills,  but  in  addition 
they  obtain  2.;!00  h.p.  from  steam  engines,  anil  although  stpam  is  at 
present  the  cheaper  of  the  two,  he  thinks  electricity  is  bound  to  be  the 
cheaper  in  future  providing  the  Corporation  take  up  the  question  in 
a  practical  manner. 

An  interesting  experiment  which  has  been  carried  out  for  over  a  year 
by  the  Gl.\sgow  Electricity  Department  was  described  in  a  recent 
lecture  by  Councillor  Denny  to  the  Women's  Educational  Class  of  the 
Indeiiendent  Labour  Party.  Two  houses,  each  of  three  apartnient.s, 
in  different  parts  of  the  city  occupied  by  working. cla.ss  people  were 
equip])ed  with  electrical  lighting,  heating,  and  domestic  plant,  and 
for  more  than  a  year  electricity  was  used  in  each  house  for  domestic 
purposes.  The  cost  in  one  case  was  £.35  per  annum,  and  in  the  other 
£32  a  year.  Xo  coal  or  gas  was  used  in  either  house.  In  both  cases 
the  grates  were  adapted  for  electric  heating,  which  gave  every  satis- 
faction to  the  tenants.  Electric  cooking  showed  a  saving  in  comparison 
with  other  methods.  Ironing  and  carpet  sweeping  were  also  conducted 
with  the  aid  of  electric  power,  and  women  in  both  houses  agreed  that  the 
use  of  electricity  saved  labour  and  promoted  health  and  cleanliness. 

Stafford  Council  recently  applied  for  sanction  to  a  loan  of  £;J0,000 
for  a  1,000  kw.  set  and  other  works,  but  the  application  has  now  been 
amended  so  as  to  enable  the  Council  to  borrow  a  sum  not  exceeding 
£05,000  for  the  purchase  of  two  generating  sets  of  about  1,250  kw.  each, 
with  foundations,  two  water-tube  boilers,  one  rotary  converter,  h.t.  and 
l.t.  switchgear.  transformers.  &c.  Aid.  Westhead,  chairman  of  the  Gas 
and  Electricity  Committee,  stated  that  the  demand  for  electricity  was 
going  up  by  leaps  and  bounds,  and  it  was  estimated  that  during  the  next 
two  years  they  would  require  the  two  generating  sets.  They  had  been 
guided  by  the  advice  of  their  consulting  engineer  (Mr.  iVarce),  who  had 
confirmed  the  estimate  of  the  electrical  engineer  and  manager  (Mr. 
Robins).  The  salvation  of  the  concern  lay  in  increa.sed  outj)ut,  because 
an  undertaking  of  that  kind  could  not  stand  still.  The  demands  for 
electricity,  which  were  very  numerous,  included  several  important 
applications  for  power,  which  paid  better  than  lighting. 

In  a  report  by  the  Belfast  City  Electrical  Engineer  (Mr.  T.  W- 
Bloxam)  it  is  stated  that  as  the  period  of  maximum  load  on  the  station 
■might  now  be  considered  past,  a  comparison  might  be  made  with  the 
■corresponding  nine  months  ending  Dec.  31,  1918.  The  maximum 
simultaneous  load  arising  from  the  systems  of  supply  was  I4.2()9  k.w., 
an  increase  of  over  43  per  cent,  over  1918,  and  the  total  number  of  units 
sold  was  over  20,000,000,  an  increase  of  over  ^44  per  cent.  Of  that 
nearly  13,000,000  were  sold  for  power  and  light,  including  5^  millions 
supplied  to  the  sliipyards.  In  addition,  "J  millions  were  sujJijlicd  to 
-the  tramways,  an  increase  of  8  per  cent.  The  total  coal  used  was  4I),322 
tons,  an  increase  of  38  per  cent.,  although  the  total  imits  generated  had 
increased  by  4(>  per  cent.  The  coal  used  per  unit  generated  had  been 
Teduced  by  5f  per  cent.,  and  the  lowest  figure  yet  recorded  was  reached 
Septemljer  (3-77  lbs.).  The  whole  of  the  plant  (18  engines,  22  boilers, 
with  three  different  systems  of  supply  interconnected)  was  operated 
simultaneously  during  the  winter.  Credit  was  due  to  the  staff  for 
having  succeeded  in  maintaining  the  sujjply  with  comparatively  minor 
interruptions. 

In  order  to  assist  in  the  development  of  the  industrial  and  commercial 
resources  of  Sheffield  the  Development  Department  of  the  Cor- 
poration has  issued  a  pamphlet  on  the  Power  Facilities  of  the  City. 
The  publication  states  that  "nearness  and  cheajme.ss  of  fuel  have  placed 
the  citj-  ahead  of  her  rivals,  while  the  resources  of  her  engineering  sons 
.have  given  to  her  the  ability  to  compete  successfully  with  all-comers. 
Progress  has  been  rapid,  but  with  all  our  vaunted  advance  we  are 
■compelled  to  admit  that  we  are  barely  on  the  threashold  of  the  new 
■epoch — that  of  electricity.  Yet  in  its  realisation  of  the  responsibilities  of  a 
^eat  City  Corporation,  Sheffield  has  not  failed  to  make  jjace  in  the 
■supply  of  electrical  power."  The  history  of  the  municipal  control  of 
the  electricity  undertaking  and  figures  to  show  its  phenomenal  growth 
are  given.  .A.t  present  the  capacity  of  the  generating  plant  in  operation 
at  the  three  power  stations  is  over  90,000  h.p.,  but  when  the  new  station 
and  other  schemes  wliich  have  been  arranged  are  completed  the  city's 
supply  will  be  over  200,000  h.p.  This  will  be  equal  to  providing  "an 
output  of  over  600,000,000  units  per  annum.  In  the  autumn  of  1919 
about  .5,000  electric  motors,  of  a  total  of  120,000  h.p.,  were  in  daily  use. 

The  emeregncy  power  station  at  Blackburn  Meadows  is  to  be  com- 
•  pleted  this  year,  and  the  additional  power  which  the  station  will 
provide  is  urgently  needed  at  present.  Among  other  work  to  be  under- 
taken is  a  large  amount  of  main  extensions.  The  whole  of  the  non- 
industrial  areas  of  iShefficld  have  suffered  for  want  of  mains  for  five 
years.  Very  heavy  tramway  main  extensions  are  required  to  deal 
with  the  extra  cars  which  have  been  put  into  use.  The  laying  down 
of  cables  and  the  installation  of  lighting  for  the  1,500  new  houses  will 
also  require  to  be  underta'-en.  Of  the  four  district  schemes  three  have 
been  passed,  and  the  specification  for  the  fourtli  is  Ijeing  prejiared. 


Electric   Traction. 

The  Ministry  of  Transport  has  authorised  an  increase  of  50  per  cent. 
in  the  Leitii  Tkamw.w  fares. 

Exeter  Corporation  is  seeking  authority  to  raise  a  loan  of  £7,154  for 
the  purchase  of  electric  refuse-collection  vehicles. 

In  a  ro|)ort  by  the  Medical  Officer  of  Health  for  \Vn.LESDEN,  it  is  stated 
that  the  electric  vehicles  employed  in  the  removal  of  house  refuse  have 
worked  satisfactorily. 

A  meeting  of  Lvtham  electors  has  passed  a  resolution  ajjproving  of 
application  to  Parliament  for  a  Bill  to  empower  the  Council  to  acquire 
the  tramways  in  Lytham  area,  to  run  omnibuses,  &c. 

The  Minister  of  Transport  has  confirmed  the  Nottinoham-Colwk-k 
Estates  Lic.ht  Kaii.w.w  Order,  1919,  authorising  the  construction  of 
a  Light  Railway  iu  the  Parish  of  Colwick  and  Rural  District  of  Basfordi 

Owing  to  di.Hsatisfaction  with  the  present  system  of  payment  for 
overtime  and  mealtime  duties  the  Bury  (Lanes.)  tramway  employees 
have  intimated  to  the  management  that  they  will  not  work  any  more 
overtime  until  certain  overtime  rates  are  paid. 

The  accounts  of  the  \Vall.\.sey  Tramways  undertaking  for  the  year 
ended  March  31  show  revenue  £100,078  (against  £82,502  in  previous 
year)  and  gross  ])rolit  £30,208  (£28,164).  and  after  providing  for  interest, 
sinking  fund  ami  instalment  of  loans,  there  remained  £12,000  to  transfer 
to  district  fund  in  aid  of  rates.  Total  revenue  per  car  mile  was  18-8(id.  : 
working  expen.ses  (including  power)  were  10-17d.  ;  passengers  carried 
19,354,0,54  (17,11 1,453)  and  car  miles  run  1,273,333  (1,284,647). 

The  Salford  Tramways  Deiiartmcnt  accounts  for  the  year  ended 
March  31  show  revenue  £425,383  (comjiared  with  £3o(M01  in  the  ])re- 
vious  vear),  gross  profit  £130,882  (£110,332),  and  net  profit  £42,072 
(£26,9'70),  of  which  £25,000  (£16,970)  has  been  contributed  to  relief 
of  rates,  and  the  remainder  placed  to  reserve.  Total  revenue  j)er  car 
mile  was  19159d.,  and  working  expenses  were  II  ■853d.  Passengers 
carried  were  70,433,126(65,001,878),  car  miles  run  5,479,958  (5,595,633) 
and  units  used  1(1,000.072. 

Imperial  and  Foreign  Notes. 

Colac  (Victoria)  Council  has  decided  to  obtain  a  report  u]>on  a  ])ro- 
posal  to  adopt  electric  lighting  for  the  town. 

Rockhampton-  (Queensland)  recently  received  a  report  upon  the 
electric  lighting  of  the  town  from  Mr.  J.  Just,  who  says  the  city  is  emi- 
nently suited  for  an  electricity  supply  and  tramway  scheme. 

According  to  Mr.  D.  B.  Hanna,  general  manager  of  the  C.vnadian 
Govkrn.ment  Railways,  the  electrification  of  all  railway  termini  in 
Canada  will  be  carried  out  within  a  comparatively  sliort  time. 

Considerable  expenditure  is  to  be  incurred  in  imjjroving  the  telcidione 
and  telegraph  systems  of  the  Federated  Malay  States.  A  trunk 
telephone  line  is  to  be  laid  between  Perak  and  Selangor,  and  much 
material  will  be  required. 

The  MELiiorRNE  Metropolitan  Tramways  Act  amalgamated  the 
control  of  all  systems,  excepting  the  Brighton-St.  Kilda  and  Sandring- 
ham-Black  Rock  lines  as  from  November  last.  One  of  the  first  questions 
to  be  dealt  with  by  the  new  Tramways  Board  is  the  extension  of  tram- 
ways which  are  being  sought  in  many  suburbs.  The  proposed  line 
between  the  city  and  West  Brunswick  will  receive  immediate  considera- 
tion by  the  Board.  The  cable  system  has  been  taken  over,  but  the 
board  has  six  months  for  taking  over  the  electric  lines. 

The  Tasmanian  Premier  recently  announced  as  the  result  of  a  con 
ference  between  Tasmanian  State  Ministers  and  the  directors  and  officers 
of  the  Read  Rosebery  Mining  Company  an  agreement  had  been  arrived 
at  in  regard  to  certain  tentative  proposals  which  the  representatives 
of  the  company  were  to  submit  to  the  directors.  The  tentative 
agreement  is  to  cover  the  supply  of  15,000  h.p.  of  electrical  energy  to 
the  company  at  Zceban,  power  to  be  supplied  from  the  Lake  Ralston 
scheme  if  further  investigations  confirmed  the  data  already  obtained 
that  the  15,000  h.p.  for  the  Read  Rosebery  Company,  plus  power  for 
the  d?minds  of  Zeehan  and  other  mining  requirements,  could  be  m:«t 
by  this  scheme. 

It  is  reported  that  there  is  a  great  need  in  Athens  of  electrical  fittings 
and  supplies  for  electric  lighting. 

At  an  extraordinary  meeting  of  the  Volta  Electric  Company,  Ltd., 
Stockholm,  it  was  decided  to  liciuidate  the  company  and  a  resolution 
for  reconstruction  was  provisionally  accepted.  The  Volta  Company 
will  be  taken  over  by  a  new  company  with  a  capital  of  Kr.0,500,000. 

A  project  for  the  construction  of  a  normal  gauge  railway  from  the 
French  frontier  right  across  Spain  to  Algeciras  is  under  consideration 
by  the  Government.  The  line  will  be  connected  by  ferry  boats  via 
Tangierw-ith  the  French  line  from  Tangier  to  Dakar,  and  will  be  operated 
electrically,  the  water-power  of  the  Pyrenees  being  used  to  sujiply 
current. 

A  Bill  is  to  be  introduced  into  the  French  Chamber  of  Deputies  by 
the  Minister  of  Public  Works  in  order  to  provide  for  the  Improvement 
OF  the  Rhine.  The  proposed  improvements  will  comprise  the  creation 
of  a  canal  125  km.  long  from  Huningue  to  Strasbourg,  and  the  con- 
struction of  a  large  river  port  at  the  latter  town.  It  is  also  intended  to 
build  10  hydroelectric  stations  which  will  have  a  total  capacity  of 
700,000  H.P.,  in  order  to  supply  electrical  energy  to  Paris  and  the  northern 
and  eastern  regions  of  France.  The  total  cost  is  estimated  at  about 
1,000  million  francs. 
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Institution  Notes. 

The  IxsTiTCTioN  of  ELEcxnicAL  Exgineeks. — The  Scottish  Centre 
■svill  liold  a  conversazione  on  Feb.  4.  This  function  will  mark  the 
■hecrinning  of  the  resumption  of  social  intercourse  of  the  centre  which 
was  suspended  during  the  war. 

Members  of  the  Institution  of  Electrical  Engineers  wishing  to  attend 
4he  Conversazione  of  the  Scottisli  Centre  on  Feb.  4,  are  reminded  tliat 
they  should  apply  for  tickets  before  Wednesday,  Jan.  28.  These  may 
be  obtained  from"  Mr.  A.  Lindsay,  173,  Bath-street,  Glasgow,  or  from 
Mr.  J.  Taylor,  153,  West  George-street,  Glasgow. 

We  have  receiTed  a  programme' of  the  meetings  of  the  Institute  of 
Metals  in  London  and  of  the  local  sections  at  Birmingham,  Glasgow, 
and  Sheffield,  which  will  be  held  diu'ing  the  1920  session.  We  under- 
stand that  the  membership  of  the  Institute  is  now  over  1,200,  and  that 
applications  are  still  being  received. 

At  the  montUy  meeting  of  the  Yorkshire  branch  of  the  Association 
of  Mixing  Electrical  Engineers,  which  took  place  at  Leeds  last 
week,  a  paper  by  Mr.  Idris  Jones  on  ''  Practical  Mining  Electrical 
Notes  "  was  read  by  the  President,  and  had  particular  reference  to  points 
-arising  from  the  use  of  e.h.t.  alternating  current  systems  in  collieries. 

The  Industrial  LE.tor  e  and  Council  has  organised  a  series  of  lectures 
to  be  given  in  the  Conference  Hall  of  the  Central  Hall,  Westminster. 
These  will  include  Mr.  J.  F.  Butterworth  on  "  Modem  Methods  in 
Industry  "  ;  Major  E.  A.  Pells  on  "  Conditions  the  Workers  May  Con- 
trol " ;  Mr.  W.  J.  Grosart  on  "  Evolution  of  Modem  Methods  in  In- 
dustry "  ;  Mr.  H.  Atkinson  on  "'  Economical  Production  and  Prevention 
of  Waste  '" ;  Mr.  F.  C,  Laurence  on  "'  The  f.;ffect  of  Modern  Industrial 
Methods  on  Emplopnent  and  Wages  ";  and  Mr.  F.  J.  Butterworth  on 
'■  Results  Achieved  in  Industry  by  Modem  Methods."  Anyone  desirous 
of  attending  the  conferences  can  obtain  full  particulars  from  the  Secretary 
to  the  Industrial  League  and  Council. 

The  memorandum  for  1918-19  of  Mr.  C.  E.  Stromeyer.  chief  engineer  of 
the  Manchester  Steam  L"sf.rs'  Assoclition,  deals  somewhat  fully  with 
the  important  question  of  coal  economy.  He  draws  attention  to  recent 
statements  about  factory  owners  wa.stefuUy  burning  as  much  as  "lb.  of 
coal  per  i.h.p.,  although  with  good  practice  21b.  should  suffice.  In 
reality  these  so-called  wasteful  works  qonsume  relatively  very  little 
fuel  for  power,  only  about  one-third  pound  per  horse  power,  because 
they  do  not  condense  or  blow  away  their  waste  steam,  but  utilise  it 
for  heating  and  boUing  purposes.  It  is  suggested  that  wherever  two 
works  are  situated  not  too  far  apart,  the  one  requiring  much  power, 
the  other  much  steam  for  boiling,  they  could  with  advantage  combine 
their  steam  requirements,  and  thus  be  able  to  reduce  their  joint  coal 
bill  by  one  half. 

As  on  previous  occasions  Mr.  Stromeyer  pays  marked  attention  to 
the  safety  of  boilers,  and  this  year  draws  some  very  useful  lessons 
from  Board  of  Trade  reports  on  boiler  explosions,  which  now  number 
nearly  2,500.  In  this  year's  memorandum  the  causes  of  economiser 
explosions  are  firstly  dealt  with,  and  the  Commissioners'  finding  in  a 
recent  explosion  is  strongly  controverted.  Donkey  boiler  explosions 
are  then  summarised,  and  tl)e  interesting  discovery  is  recorded  that 
a  well-estabUshed  belief  amongst  engineers  about  cross  tubes  being  a 
source  of  strengtli  to  tliese  boilers  is  wrong. 

Miscellaneous. 

We  are  asked  to  state  that  Uie  article  on  ■  Wire  Ropes,"  by  A.C'.N., 
which  appeared  on  page  081  of  our  Materials  Handling  Issue,  Dec.  12, 
1919,  was  contributed  by  Messrs.  J.  &  E.  Wright,  Ltd.,  Birmingham. 

The  Sloan  Electrical  Company  inform  us  that,  acting  upon  instruc- 
tions from  Messrs.  Philips'  Glowlampworks,  of  Eindhoven.  Holland, 
they  have  forwarded  to  the  Organising  Secretarj'  of  the  R.\msay 
Memorial  Fund,  a  cheque  value  £500  as  a  donation  towards  the  fund. 

Engineers,  contractors  and  others  who  are  interested  in  the  end  of  T-HE 
■WAR  will  be  glad  to  learn  that  tlie  Government  are  legally  advised  that 
the  statutory  date  of  the  end  of  the  war  is  that  on  which  the  Peace 
Treaty  with  tJie  last  of  the  enemy  Powers  comes  into  operation. 
Treaties  have  still  to  be  ratified  with  Austria-Hungary  and  Bulgaria, 
while  the  Turkish  Treaty  has  not  yet  been  presented. 

In  our  account  of  the  discussion  which  took  place  at  Glasgow  on 
Captain  J.  M.  .Scott  Maxwell's  paper  on  "  Scientific  jManagement," 
which  appeared  on  page  15  of  our  issue  of  January  2,  Capt.  Maxwell 
is  reported  to  have  said  that  "  tlie  B.E.A.M.A.  were  practically  debarred 
irom  taking  up  the  question,  as  the  Federation  of  British  Industries 
held  that  labour  and  wages  question  were  their  preserve."  This  should 
have  read  '"  Employers'  Federation  "  and  not  the  '  Federation  of  British 
Industries." 

On  Monday  a  Lock-out  of  Electricians  was  declared  by  Liverpool 
electrical  contractors.  The  Xational  Federated  Electrical  Association 
adopted  this  course  in  consequence  of  the  action  taken  by  the  Electrical 
Trades  Union  in  withdrawing  their  members  from  certain  firms  in  the 
Association  owing  to  the  non-ratification  of  the  new  rules  by  the  National 
Joint  Industrial  CounciL  Tlie  new  working  rules  had  been  agreed  by 
the  District  Industrial  Council,  but  had  not  been  ratified  by  the  National 
Council,  who  put  forward  amendments.  The  Union  admits  the  National 
Council's  right  to  veto,  but,  as  they  liad  not  done  so,  claims  that  the  rules 
should  be  in  operation.  .\  number  of  men  ceased  work  last  week-end 
to  enforce  recognition  of  the  new  rules,  and  the  employers  responded  by  a 
•  lock-out.     Some  400  men  have  ceased  work  in  Liverpool  and  district. 


Tenders  Invited  and   Accepted. 

Edinburgh  Corporation  invite  tenders  (by  Feb.  9)  for  an  overhead 
travelling  crane. 

Tenders  are  required  by  Feb.  7  for  wiring  the  Cheltenh.v.m  General 
Hospital  for  electric  lighting.     Specifications  from  the  Secretary. 

CoLNE  Corporation  invite  tenders  for  a  new  or  second-hand  turbo- 
alternator  (1,250-2,000  kw.).     Offers  to  Borough  Electrical  Engineer. 

Bradford  Corporation  want  tenders  by  Jan.  28  for  supply  of  two 
electric  batterv  locomotives.  Particulars  from  Mr.  J.  Garfield,  Esholt 
HaU,  Shipley.  " 

Whitby  Council  want  tenders  by  Jan.  30  for  turbo-alternator,  con- 
denser, pumps,  water-tube  boiler,  rotary  converter,  transformer,  a.c. 
switchboard  and  e.h.t.  cables. 

York  Electricity  Committee  require  tenders  by  noon.  Jan.  30,  for 
carrjring  out  a  hydro-electric  scheme  at  Lenton  Lock.  Specifications 
from  the  Electrical  Engineer  and  Manager. 

Greenock  Corporation  require  tenders  by  Feb.  3  for  electrical  installa- 
tion work  in  114  semi-detached  houses.  Schedules  may  be  obtained  at 
the  Office  of  Public  Works,  Municipal- buildings,  Greenock. 

Bray  (Ireland)  Council  require  tenders  by  8  p.m.  .Jan.  30  for 
200  B.H.p.  Diesel  engine,  direct  coupled  to  135  k.v.a.  single-phase  alter- 
nator and  exciter.     Specification  from  the  Electrical  Engineer. 

Aberdeen  Electrical  Committee  require  tenders  for  two  water-tube 
boilers,  superheaters,  economisers,  &e.  Specifications  from  the  City 
Ele.ctrical  Engineer,  Mr.  J.  Alex.  Bell,  and  tenders  by  noon  Jan.  31. 

The  VicTORL\N  Government  Railway'  Com.missioners  require 
tenders  by  Feb.  2ti  for  incandescent  electric  lamps  (contract  32,894). 
Forms  of  tender  from  the  Secretary,  Railway  Offices,  Melbourne. 

West  Ha.m  Corporation  require  tenders  by  4  p.m.  Feb.  24  for  erection 
and  supply  of  a  refuse  destructor  and  steam-raising  plant.  Sp,=cifications 
from  the  Borough  Engineer. 

W-iLLASEY  Corporation  require  tenders  by  Jan.  31  for  a  5,000  kw, 
three-phase  turbo-alternator,  water-tube  boiler,  economiser,  feed  pump, 
500  kw,  rotary  converter  and  e.h.t.  snitchgear.  Si^ecifications  from 
the  Borough  Electrical  Engineer. 

Hampstead  (London)  Coimcil  require  tenders  by  4  p.m.  Jan.  29  fo 
one  year's  supply  of  electrical  engineer's  stores,  ironmongery,  &c.,  and 
li  or  12  months'  supply  of  oils  to  the  electricity  works.  Forms  of  tender, 
&c..  from  the  Town  Clerk. 

Pontypridd  Urban  Council  invite  tenders  for  the  supply  and  erection 
of  a  rotary  converter,  transformer  and  switchgear.  Specifications  from 
the  engineer,  Mr.  J.  E.  Teasdel,  and  tenders  to  the  clerk,  Mr.  H.Leonard 
Porcher,  Municipal-buildings,  Pontj'pridd,  by  noon  Jan.  30. 

Ilford  Urban  Council  invite  tenders  for  the  supply  of  1,000  kw.  of 
converting  plant,  cooling  tower,  motor-driven  air  compressor  and  l.t. 
cables.  Specifications  from  the  engineer,  Mr.  A.  H.  .Shaw,  and  tenders 
to  the  clerk  (Mr.  Adam  Partington),  To\vn  Hall,  Ilford,  by  Jan.  27. 

Aldershot  Urban  Council  invite  tenders  for  geared  turbine  and 
generator,  condensing  plant,  circulating  and  other  pumps,  water-tube 
boiler  and  super-heater,  and  armoured,  lead-covered,  paper-insulated 
feeder  and  jiilot  cables.  Particulars  from  the  electrical  engineer,  ilr. 
F.  Garside,  and  tenders  to  the  clerk  to  the  council,  Mr.  D.  Llewellyn 
Griffiths,  Municipal-buildings,  Grosvenor-road,  Aldershot,  by  Feb.  17. 


Littleborough  Urban  Coimcil  has  accepted  the  tender  of  W.  T. 
Henley's  Telegraph  Works  Comiwny  for  the  supply  of  electric  cables. 

CoLNE  Tramways  Committee  have  ordered  two  additional  tramcars 
f  rom  Messrs.  Dick,  Kerr  &  Company. 

Ipswich  Corporation  recently  placed  an  order  for  a  3,000-kw.  Ljung- 
strom  turbo-alternator  with  the  Brush  Electrical  Engineering  Company, 
at  £24,675. 

The  tender  for  the  extensions  to  the  water-cooling  towers  at  Accrington 
electricity  works  submitted  by  Messrs.  Peter  Brotherhood,  Ltd.,  at  £2,500, 
being  the  lowest,  has  been  accepted. 

The  Mjtropofitan  Asylums  Board  has  entered  into  further  agreements 
with  the  Tudor  Accumulator  Company  for  the  maintenance  for  a  year 
of  the  electric  batteries  of  two  vehicles  at  a  cost  of  2Jd.  per  mile  run. 

Bolton  Corporation  recently  accepted  the  tender  of  the  Metropolitan- 
Vickers  Electrical  Company  for  e.h.t.  switchgear  and  for  a  12,000-wk 
alternator.     Messrs.  Escher,  Wyss  &  Company  will  supply  the  turbine. 

In  connection  mth  the  installation  by  the  Bir.minoham  Electric  Supply 
Committee  of  a  storage  battery  at  tlie  Water-street  power  station  the 
following  tenders  have  been  accepted  :  Tudor  Accumulator  Company, 
battery.  £53,488  ;  English  Electric  Company,  boosters,  £9,002  ;  Bertam 
Thanes,  switchgear,  £f,07G  ;  Callender's  Cable  &  Construction  Company, 
cable,  £3,772. 

We  learn  from  the  Department  of  Overseas  Trade  that  the  Auckland 
(N.Z.)  City  Council  has  recently  placed  the  following  contracts  for 
electrical  material : —  r,        i 

Messrs.  A.  &  T.  Burt,  Ltd.  (manufacturers,  Siemens  Bros.  &  Co.),  h.t. 
andl.t.  cable,  £21,644;  Messrs.  A.  D.  Riley  &  Company  (manufacturers, 
Western  Electric  Companv),  triple  braided  overhead  cable,  £7,844; 
Messrs.  Richardson,  McCabe  &  Company  (manufacturers,  Callender's 
Cable  and  Construction  Company),  rubber  cable,  £2,227  ;  National 
Electric  and  Engineermg  Company  (manufacturers,  General  Electric 
Company,  L^.S.A.),  transformers,  switchgear  and  oil  filter,  £4,056  10s.; 
Redpath  &  Sons,  980  ironbark  dressed  poles,  £2,760,  and  3,250  straight 
stem  insulators  and  800  shackles,  £485. 
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£dacationaI. 

In  the  faculty  '>f  ongiiuerin^  uf  thu  L'niveksity  ck  Livkrpool  full 
courses  of  instruction  are  pixivirled  in  civil,  electrical  and  mechanical  and 
marine  engineering,  naval  architecture,  physics,  mathematics,  chemistry, 
&c.  The  Lent  term  commenced  on  the  8th  inst.  Prospectuses  of  the 
faculty  may  be  obtained  from  the  Registrar. 

An  appeal  is  being  made  for  raising  £  100,000  to  erect  new  engineering 
i_ABoRAT(iRiES  for  the  Univeksitv  of  L.)Ndon  at  University  College. 
The  appeal  states  that  the  School  of  Engineering  was  established  in 
1828,  and  it  has  numt)ered  among  its  pupils  many  distinguished  engineers. 
The  present  buildings  date  from  180:1,  and  there  has  been  no  reconstruc- 
tion since,  though  the  need  of  enlargement  is  great  and  the  advance  of 
eneineering  science  has  outrun  much  of  the  equipment.  Space  is  avail- 
able for  extensions.  Plans  have  been  dra»ii  for  two  additional  floors, 
with  the  reconstruction  of  part  of  the  south  wing  in  such  a  way  as  to 
provide  more  lecture  room  and  accommodation  for  the  various  depart- 
ments. A  hydraulic  laboratory,  suited  to  modern  requirements  is 
also  proposed,  and  the  members  of  the  family  of  the  late  Mr.  Charles 
Hawksley  are  contributing  £.3,000  for  the  laboratory,  with  which  it  is 
intended  Mr.  Hawksley "s  name  shall  be  associated. 

Various  branches  of  engineering  are  taught  at  University  College. 
All  make  heavy  demands.  The  need  of  extension,  which,  before  the 
war,  was  badly  felt,  has  now  become  more  urgent  than  ever,  owing 
to  the  increase  in  the  number  of  students  which  has  followed  demobi- 
lisation. It  is  pointed  out  that  the  way  of  the  student  of  engineering 
must  be  made  easier  in  the  general  interest,  and  the  only  method  of  doing 
so  is  to  combine  theoretical  training  with  a  certain  amount  of  technical 
education.  An  engineering  laboratory  must  contain  experimental 
engines  (steam  and  internal  combustion)  by  which  the  student  can 
learn  to  account  for  every  thermal  unit  that  comes  out  of  coal  or  oil 
fuel ;  and  there  must  be  opportunity  for  hydraulic  exixriments.  The 
very  size  of  London,  its  distances,  the  removal  of  great  engineering 
timis  from  the  banks  of  the  Thames  are  all  substantial  arguments  for 
a  fully-organised  engineering  school.  A  boy  in  a  city  like  Glasgow  has 
practical  facilities  on  every  side  ;  for  the  London  boy  they  must  be 
concentrated  in  one  spot,  since  he  cannot  be  always  running  from  end 
to  end  of  the  town  to  study  them — even  when  they  are  there  to  be 
studied.  After  a  reference  to  the  work  of  engineers  in  the  war  it  is 
claimed  that  engineering  has  earned  an  endowment   by  its  war  work. 

The  President  of  the  Equipment  and  Endowment  Fund  Committee 
is  Prince  Arthur  of  Connaught,  and  the  Chairman  of  the  Engineering 
Appeal  Committee  is  .Sir  Alex.  B.  W.  Kennedy  :  the  treasurer  is  Sir 
Ernest  Moir,  Bt.  ;  and  the  honorary  secretaries  are  J^rof.  H.  R.  .J.  Bur- 
stall  and  Dr.  W.  W.  Seton.  Lord"  Cowdray  has  given  £10,000  to  the 
fund,  with  a  promise  of  another  £10,000  when  the  total  reaches  £70,000. 
Donations  or  promises  may  be  ent  to  Prince  Arthur  of  Connaught,  42, 
Upper  Grosvenor-street,  VV.l,  or  to  Sir  Ernest  Moir  at  University  College, 
Gower-street,  London,  W.C. 

Personal  aud  Appointments. 

The  Eight  Hon.  Sir  Albert  Henry  .*^tanley,  who  was  recently  created 
a  Baron,  has  taken  the  title  of  Baron  Ashfield,  of  Southwell,  in  the 
county  of  Nottingham. 

Mr.  E.  R.  Myers  has  been  appointed  overhead  lines  superintendent 
of  the  Liverpool  Corjioration  tramways  department. 

Wigan  Corporation  officials,  through  the  JIayor,  have  presented  a 
case  of  cutlcrj'  to  Mr.  F.  Buckley,  former  tramways  manager  at  Wigan, 
who was  recently  appointed  to  a  similar  post  at^Bury.  ^-.^     - 

On  the  invitation  of  the  Council  of  the  Senate  of  Cambridge  University, 
the  Chancellor,  the  Vice-Chancellor,  Mr.  Rawlinson,  M.P.,  Prof.  Sir  J. 
Larmor,  M.P..  Prof.  .Sir  J.  J.  Thomson,  Dr.  Hobson  and  Prof.  Sir  Ernest 
Rutherford  will  serve  as  representatives  of  the  University  on  a  joint 
committee  of  the  Royal  Society  and  the  University  for  taking  stejjs  to 
secure  an  appropriate  memorial  to  the  late  Lord  Rayleigh. 

Prof.  Pierce  Purcell,  who  was  Secretary  of  the  Irish  Peat  Inquiry 
Committee,  has  been  appointed  to  act  as  Peat  Investigation  Officer 
under  the  Fuel  Research  Board.  The  duties  of  the  Peat  Investigation 
Officer  will  be  to  keep  the  Board  informed  of  all  progress  in  connection 
with  research  into  the  utilisation  of  peat,  to  continue  and  extend  cx- 
])erimcnts  on  the  mechanical  cutting  and  winning  of  peat,  and  also  to 
make  arrangements  for  careful  tests  of  the  u.se  of  peat  as  a  fuel  under 
boilers. 

Owing  to  the  recent  resignation  of  Mr.  .Jeken  as  first  assistant  electrical 
engineer  of  Leeds  Corporation  tramway  department,  it  is  proposed 
to  promote  Mr.  .7.  S.  Hamilton,  D.S.O.,  to  the  post,  at  £.500  per  annum. 
Mr.  J.  Burbridge  becomes  second  assistant  engineer  at  £.350  per  annum  ; 
Mr.  A.  N.  Daggett  has  been  appointed  repair  assistant  in  the  car  works 
at  £250  per  annum.  In  the  electricity  department  Mr.  H.  Smithson 
succeeds  Mr.  Bacon  as  installation  engineer. 

The  Lord  President  of  the  Council  has  approved  the  appointment  of 
Col.  Sir  Frederic  Nathan,  K.B.E.,  late  R.A.,  to  be  power  alcohol  investi- 
gation officer  under  the  Fuel  Research  Board  of  the  Department  of 
Scientific  and  Industrial  Research.  The  appointment  has  been  made  as 
a  result  of  the  consideration  given  by  the  Committee  of  Council  for 
Scientific  and  Industrial  Research  to  report  of  the  Inter-departmental 
Committee  on  the  Production  and  Utilisation  of  Alcohol  for  Power  and 
Traction  Purposes.  The  Fuel  Research  Board  propose  to  begin  by 
bringing  the  work  already  being  done  both  as  regards  ])roduction  and 
utilisation  of  alcohol  into  projjer  focus. 


Gataloi^nes,  Price  Lists,  &.-c. 

From  the  D.  P.  Battkuy  CoMrvNY,  Lrn.,  we  have  received  an  artistic 
coloured  calender  with  monthly  tear-off  slips. 

We  have  receiveil  from  Messrs.  S.  G.  LEAfH  &  Companv,  Ltd.,  of 
Artillery-lane,  London,  E.C.,  a  coloured  calendar  representing  an  electric 
fan  and  having  "  windows  "'  to  show  the  days  and  dates,  w  hich  are 
IJrinted  on  revolving  discs. 

Well  illustrated  pamplilits  in  Spanish,  dealing  with  their  small  electric 
motors  for  sewing  machines.  Ac,  and  with  motor  generators  and  electric 
welding  plant  equipment  have  been  i.ssued  by  the  Westiughonse  Electric 
International  Company,  of  East  Pittsburgh,  Pa. 

In  leaflet  No.  10.3  of  the  Credcnda  Cimduits  Company,  Ltd.,  par- 
ticulars and  prices  are  given  of  the  "  Creda  "  electric  toasters,  water 
boilers,  sterilizers  for  surgical  instruments  and  steel  utensils.  Another 
leaflet  is  devoted  to  tlje  "  Creda  "'  [x-dcstal  fire  which  was  recently 
described  in  The  Electrician. 

We  have  received  copies  of  the  first  issue  of  ( 1)  the  Bkaoforo  Cham- 
ber OF  Commerce  Year  Book  and  (2)  the  Officiai,  Handbook  of 
the  BATI.EY  and  Bdr.stall,  Cleckheatox,  Dewsbpry,  Heckmond- 
wiKE,  Keighley.  Ossett  and  Wakefield  Chambers  of  Commerce, 
published  by  the  Bemrose  Publicity  Company,  Ltd.,  25,  Midland-place, 
Derby,  and  13.3,  High  Holborn,  London,  W.C.  I.  Both  books  contain 
a  trade  index  in  English,  French,  Russian,  and  Spanish,  with  the  addition- 
of  Italian  in  the  latter  case. 

The  design  and  construction  of  the  Siemens  ringing  vibrator  (pole 
changer)  are  described  and  illustrated  in  a  pamphlet  recently  issued  by 
Messrs  Siemens  Brothei-s  &  Company,  Ltd.  The  instrument,  which  will' 
supply  ringing  current  for  small  or  medium -sized  telephone  exchanges, 
reduces  and  accelerates  the  work  of  operating.  The  apparatus  consists 
of  a  device  for  converting  a  battery  current  into  a  suitable  current  for 
ringing  magneto  telephone  bells,  thus  enabling  an  operator  to  call  stations 
by  pressing  a  key.  The  terminals  are  so  arranged  that  connections  to 
line  and  battery  can  be  made  without  opening  the  instrument. 

The  Lea  Recorder  Company,  Ltd.,  of  28,  Deansgate,  Manchester,  has 
issued  a  pamphlet  which  gives  particulars  of  the  "  Lea  "  recorder,  and 
also  some  users'  comments  on  its  working  and  value.  Many  of  these 
testimonials  arc  from  supply-station  engineers  who  have  used  the  instru- 
ment, and  they  all  speak  in  high  terms  of  its  cOicicncy  and  accuracy. 
In  these  days  it  is  essential  that  engineers  should  be  able  to  check  the 
steam  consum))tiiin  and  efficiency  of  their  ))lant,  and  this  can  be  done  by 
means  of  the  "  Lea  "'  recorder.  .Accompanying  the  ])amphlet  is  a  dia- 
gram which  shows  the  lbs.  of  water  evaporated  |)er  lb.  of  coal  burnt  at 
boiler  pressure,  from  feed  water  at  100°F.,  and  at  a  glance  the  heat  effi- 
ciency of  a  boiler  when  the  evaporation  per  lb.  of  coal  is  known  may  be 
ascertained. 

An  attractive  3()  i)age  booklet  on  the  ■  Wesljnghouse  "  Under- 
eed  stoker  has  reached  us  from  the  Westinghouse  Electric  and 
Mfg.  Company,  E.  Pittsburgh,  Pa.  ,  Under  the  head  of  "  Details  of 
Construction,"  it  gives  the  leading  features  of  design  of  the  machine, 
and  the  interconnection  of  grates  and  tuyeres  and  the  arrangement  of 
brackets,  gears  and  fuel  deflecting  plates  are  clearly  described.  By 
the  use  of  sectional  diagrams  and  charts,  the  distinctive  features  of 
the  Westinghouse  zone  system  of  air  distribution  is  explained,  while 
the  subjects  of ''  Efficiencj-,"  "  Capacity  "  and  '"  Flexibility  "  are  amply 
treated,  and  numerous  curves  of  ])erformance  data  are  included.  Under 
the  subjects  of  "  The  Coal  .Saving  Problem  "  and  "  Fuel  Burning- 
Equipment  of  Jlodem  Power  Stations,"  interesting  and  instructive 
information  is  given  for  those  who  have  the  operation  of  stokers  in 
charge.     A  long  list  of  representative  users  of  these  stokers  is  added. 

Messrs.  M.  B.  Wild  &  Company,  Ltd.,  of  Nechells.  Birmingham,  have 
issued  a  handsome  catalogue  of  winding,  hauling  and  pumping  machinery. 
The  publication  runs  to  04  pages,  and  is  clearly  printed  and  beautifully 
illustrated.  Thefirmhave  a  long  and  extensive  experience  in  the  manu- 
facture of  mining  plant,  and  each  machine  described  in  the  j)ublication 
has  been  specially  designed  and  manufactured  in  the  works.  Electric 
and  other  machines  are  included  in  the  new  catalogue,  the  first  section 
of  which  gives  particulars  of  winding  gear  and  an  illustrated  description 
of  the  "  Exhall  "  overwind  preventer.  Haulage  gears  of  various  types, 
sizes  and  capacities,  winches,  capstans,  gear  parts,  &c.,  are  next 
described,  while  the  third  section  is  devoted  to  electric,  steam  and  air 
pumps,  and  the  catalogue  concludes  with  miscellaneous  machinery, 
presses,  &c.  Some  notes,  tables  and  engineering  data  are  included  and 
add  to  the  utility  of  the  publication. 

A  number  of  well-got-up  pamphlets  a'lid  leaflets  relating  to  the  use  of 
electricity  in  the  home  have  just  been  issued  by  the  Electricai.  De- 
velopment Assoc  iatiox.  They  are  fully  illustrated  and  cover  nearly 
every  application  of  electricity  to  household  and  domestic  purpose?.  If 
these  publications  are  distributed  in  a  proper  manner  they  should  have 
a  marked  effect  upon  the  demand  for  electric  current  for  lightint.', 
heating  and  cookiiiL',  as  well  as  for  cleaning  and  labour-saving  appliances. 
The  pamphlet  on  "  Fuel  Waste  and  the  Remedy  "  shows  clearly  what  a 
unit  of  electricity  will  do;  another  pamphlet  demonstrates  how  elec- 
tricity can  solve  the  servant  problem  and  allay  domestic  unrest ;  while 
a  third  relates  to  electric  service  for  shops  and  business  premises.  Three 
other  pamphlets  are  devoted  to  the  electrical  equipment  of  the  house,  and 
bring  out  very  clearly  the  convenience,  the  cleanliness  and  other  comforts 
to  be  obtained  from  the  use  of  electricity  for  lighting,  cooking  and 
heating.  Copies  of  the  i)amphlets  and  electros  of  the  various  illustrations 
used  may  be  obtained  by  electric  supply  undertakings,  manufacturers 
and  contractors  on  application  to  the  Secretary  and  Director  of  _the 
Association  at  Hamjiden  House,  84,  Kingsway,  London,  W.C.2. 
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Business    Items,  &c. 

Messrs.  Pritchett  &  Gold  and  Electrical  Power  Storage  Company,  Ltd., 
have  removed  to  more  commodious  premises  at  50,  Grosvenor-gardens, 
Victoria,  London,  S.W.I. 

The  London  offices  of  Messrs.  Marshall,  Sons  &  Company  have  been 
removed  to  3,  London  Wall-buildings,  B.C.  2.  Telegrams  :  Engine  Ave 
London  ;   telephone,  London  Wall  10(57. 

Messrs.  Armstrong,  Whitworth  &  Company  have  entered  into  an 
aareement  with  Messrs.  Sulzer  Brothers  by  which  they  acquire  a  license 
to  manufacture  and  sell  in  Great  Britain  and  the  colonies,  two  cycle 
marine  oil  engines. 

We  are  informed  that  the  "  A.W.P."  electrodes  for  arc  welding  have 
been  approved  by  Lloyds  Register  of  Shipping  for  use  in  ship  construc- 
tion, and  by  the  British  Corporation  for  the  Survey  and  Registry  of 
Shipping. 

The  Stanton  Ironworks  Company,  Ltd.,  near  Nottingham,  have 
purchased,  as  from  1st  inst.,  the  ironworks,  foundries  and  ironstone 
properties  of  Messrs.  James  Oakes  &  Company,  excluding,  however, 
the  collieries  and  clay  works. 

Messrs.  Peto  &  Radford,  makers  of  the  well-known  "  P  &  R  "  accumu 
lators,  have  removed  their  London  headquarters  from  12,  Heddon- 
street,  W.l,  to  50,  Grosvenor-gardens,  S.W.I.  Telephone  number  is 
Victoria  3667,  and  the  telegraphic  address  is  "  Concentration  Sowest, 
London." 

The  Board  of  Trade  announce  that  the  Scientific  Instruments,  Glass- 
ware and  Potash  Production  Branch,  the  Mineral  Resources  Develop- 
ment and  the  Controller  of  Trading  Accounts  have  now  removed  to 
the  new  pubUc  Offices,  Great  George-street,  S.W.I.  (Telephone  ISTo. 
Victoria  9,800). 

Mr.  .J.  C.  Elvy,  A.M.I.E.E.,  M.I.E.Soc,  who  resigned  from  the  Saint 
Pancras  Borough  Electricity  Supply  and  entered  His  Majesty's  Forces, 
being  attached'to  the  Headquarters  Staff  of  R.A.F.  Technical  Branch, 
was  demobbed  in  August  last,  and  he  has  now  been  appointed  Electrical 
Engineer  to  arrange  for  the  equipment  of  a  large  Film  Produj'ing  Studio, 
involving  a  generating  plant  of  some  l.OOOkw.  This  appointment  does 
not  preclude  him  from  taking  up  other  consulting  work. 

Appointments  Vacant. 

An  assistant  master  is  required  for  H.JI.  Dockyard  Schools.  Applica- 
tions to  the  Secretary  of  the  Admiralty,  Whitehall,  London,  S.W.  1. 

An  assistant  lecturer  in  physics  is  required  at  the  City  of  Bradford 
Technical  College,  salary  £150  to  £350,  with  bonus  of  £78.  Further 
particulars  from  the  principal. 

A  charge  shift  engineer  is  required  at  the  Greenwich  generating  station 
of  the  London  County  Council.  Salary  £250 — £10 — £300  a  year  subject 
to  war  bonus  of  20  per  cent. +  £90.  Applications  to  the  Clerk  of  the 
Council,  County  Hall,  Spring-gardens,  S.W.I,  by  4  p.m.,  Feb.  2. 

Cardiff  Tramways  and  Electric  Lighting  Committee  have  received 
84  applications  for  the  post  of  electrical  engineer  and  44  for  that  of 
tramways  manager.  Mr.  Arthur  Ellis,  who  has  now  retired,  held  both 
positions.     The  applications  have  been  referred  to  a  sub-committee. 

JLianidations  and  Banki'nptcies, 

Claims  against  the  Holme  Electric  t'ompany,  Ltd.  (in  vol.  liq.)  are  to 
be  sent  bj'  Feb.  10  to  Mr.  Alderson,  Holme,  nr.  Holmfirth,  Huddersfield. 

Claims  against  the  Blackpool  &  Fleetwood  Tramroad  Company  (in 
vol.  Hq.)  are  to  be  sent  by  .Jan.  31  to  the  secretary,  Mr.  John  Cameron, 
75,  Red  Bank-road,  Bispham-with-Norbreck,  near  Blackpool. 

Notice  is  given  of  intention  to  pay  a  dividend  to  non-enemy  creditor^ 
of  the  A.E.G.  Electrical  Company  of  South  Africa,  Ltd.,  and  claims  are 
to  be  sent  to  the  liquidator,  Jlr.  H.  <le  Yanx  Brougham,  33,  Carey-street, 
London,  W.C,  by  Feb.  2. 

Walter  Hy.  Mellon,  electrical  engineer,  lately  trading  as  H.  B.  Wallis  & 
Company  at  4t!,  Turnham  Green-terrace,  Chiswick,  has  been  adjudicated 
bankrupt.  First  meetmg  of  creditors  on  Feb.  5  at  14,  Bedford-row. 
London,  W.C,  and  the  public  examination  on  Feb.  24  at  Brentford 
Court  House. 

The  discharge  of  Cecil  Hellyar  (trading  in  partnership  mth  another 
as  A.  Parker  &  Co.),  electrical  engineer,  lately  trading  at  130,  L^pper 
Richmond-road,  London,  S.W.,  has  been  granted  subject  to  debtor's 
consent  to  adjournment  for  £.30  (which  has  been  paid  to  the  official 
receiver). 

Obituary. 

The  death  took  place  on  the  2nd  inst.,  at  Larbert,  Dunedin,  New 
Zealand,  of  Mr.  Alexander  Bfrt,  founder  and  managing  director  of 
A.  &  T.  Burt,  Ltd.,  electrical  and  mechanical  engineers,  of  New  Zealand. 
Deceased  was  80  years  of  age. 

The  death  is  announced  of  Ma-ior-Gexeral  Sir  P.  G.  Twinin'g. 
K.C.M.G.,  C.B.,  M.V.O.,  Director  of  Fortifications  and  Works  at  the 
War  Office.  He  served  in  the  Royal  Engineers  in  India,  Canada,  Africa 
and  China.  In  September,  1914,  he  went  to  France  as  commandant, 
Royal  Engineers,  Meerut  Division,  and  afterwards  received  a  staff 
appointment.  He  was  promoted  colonel  in  1915,  and  in  1917  became 
major-general.  He  accomplished  very  valuable  work  in  France  as 
Deputy  Director-General  of  Transportation,  and  in  April,  1918,  he 
was  appointed  Director  of  Fortifications  and  Work?.  He  was  well 
known  to  many  civil  engineers. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  toUowing  abstract  from  some  ot  the  specifications  recently  fublished  have  been 
tpttially  complied  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
TO  and  TZ,  Chancery-lane,  London,  W.C. 

Whenever  the  dale  applied  tor  differs  from  the  dale  on  which  the  application  was  lodted. 
at  the  Patent  Office  the  former  is  litien  in  brackets  after  the  title. 

1917  Specification. 

135,225  Bellaviti.     Apparatus  for  heating  liquids  electrically.     (2,11;  17.) 

1918  Specifications, 
120.570  CocKADAY,     Radio-telegraphy.    (27,ao/17.) 

An  apparatus  including  a  power  circuit  (preferably  a  direct-current  supply  circuit) 
having  therein  the  primary  coil  of  an  initial  step-up  transformer,  and  a  spark  dis- 
charge or  oscillating  circuit  supplied  from  the  secondary  coil  of  said  transformer, 
and  comprising  a  condenser  and  also  the  primary  coil  of  an  oscillation  transformer, 
in  combination  with  a  device  for  successively  making  and  breaking  the  power  circuit 
so  that  a  pulsating  current  of  high  frequency  will  be  set  up  in  the  primary  coil  of 
the  initial  transformer,  and  a  timing  spark-gap  device,  across  which  the  sparking  can' 
.    take  place  only  at  a  time  when  the  power  circuit  is  broken. 
121.942  Splitdorf  Electrical  Co,    Magneto-electric  ignition  mechanism  for  internal- 
combustion  engines,    (2/1/18,) 
122.814  Seimbille.     Electric  water-heater.    (28/1/18.) 
128,186  HoLSLAG.     Electric  arc  welding  and  repairing.     (11/6/18.) 
133,013  HoLSLAG.     Alternating  current  electric  arc  cutting  and  welding  apparatus. 
(21/9/18.) 

135.237  Morgan  Crucible  Co.  &  Speirs.  Current-regulating  devices  for  electrically 
heated  crucibles,  retorts,  muffles,  melting  furnaces  and  the  like.     (12/10/18.) 

135.238  WooDBURN.     Electric  welding  apparatus,     (15/10/18.) 
135,244  B.T,-H.Co.     (G.E.Co.)     Electric  welding  machines.     (18/10/18.) 

Comprises  means  for  welding  metal  sheets  together  successively  edge  to  edge  by 
advancing  an  electrode  across  the  stock,  a  voltage  regulator  contrclling  the  impressed 
voltage,  and  means  for  connecting  the  movable  electrode  and  the  regulator  to  raise 
the  voltage  impressed  on  the  welder  as  the  electrode  advances  along  the  joint  for 
welding. 

135,255  Sullivan,  Osgood  &  Dean.     Electrical  switches.    (18/3/19.) 

135  260  Dale  &  Metropolitan  Vickers  Electrical  Co.  Electric  switches  or  circuit 
interrupters.     (15/11/18.) 

135  265  Igranic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.)  Electro-magnetic  lock-out 
switch.    (15/11/18.) 

135  282  Automatic  Telephone  Mfg.  Co,  (Automatic  Electric  Co.)  Automatic  tele- 
phone systems .    (19/11/18.) 

135,297  Horn.  Mechanism  for  automatically  and  periodically  operating  furnace  or 
other  valves,  electric  switches  or  the  like,     (21, '11 /1 8.) 

135,302  DuNGEV  &  Wingfield,     Intercommunication  telephone  systems.     (22/11/18,) 

135,308  Whalley.  Magnetos  for  internal-combustion  engines  and  the  driving  pro- 
vision therefor.     (23/11/18.) 

135,311  FuKE  &  New  Switchgear  Construction  Co.  Time  lag  devices  for  electric 
automatic  switches  and  other  electrical  apparatus.     (22/11/18.) 

135,313  McCoLL.  Combined  differential  and  reverse  power  relay  for  the  protection  of 
generators  and  transformers.     (27,11//1B.) 

135  346  Wade.  (Fabbrica  Isolator!  Livorno.)  Insulators  for  high-tension  electric 
cables.     (1912.18.) 

135,351  Butlers  Limited  &  Reeves.  Incandescent  electric  lamps  suitable  for  auto- 
mobiles and  the  like.     (24/12,18.1 


NOTE.- 


24,950 

24.961 
24.975 
24.985 
24.995 
25,018 

25.022 
25,039 
25.052 
25,053 
25,065 
25,068 


25,136 
25,150 
25,163 
25,172 
25,176 
25,177 

25,182 
25.199 
25  207 

25,227 
25.230 
25,243 
25.271 

25,285 
25,290 
25,302 
25.307 
25.333 

25.416 
25.417 
25.355 
25.369 

25386 
25,403 
25,419 
25.420 
25,425 

25,434 
25,435 
25,440 


APPLICATIONS  FOR  PATENTS. 

Names  within  parentheses  are  those  o1  communicators  ot  inventions, 
October  13,  1919. 
Blaiberg.     Starting  electric  generator  plants  driven  by  internal  combustion 

engines.  &c. 
Speck.    Electrically-operated  hoisting  devices. 
Stockel.     Accumulators.  &c. 
Rose,    Visual  and  audible  electric  indicators. 
Crew.    Combination  short-circuiting  switch  for  motor-cars,  &c, 
Norsk   Hydro-Elektrisk  Kvaelstofaktieselskab.    Effecting  crystallisation 

from  solution.     (23/10  18.  Norway.) 
Sizaire,     Attaching  magnetos,  dynamos.  &c..  to  motors,  &c. 
Brydon  &  Johnson.     Wireless  telegraphy.  &c. 
Trembour.     Electric  furnaces.     (24,'3. 15,  U.S.) 
F^ice.     Commutating  or  switching. 
Master,     Electric  tramcar  pole-end. 
Garde.     Switches. 

October  14,  1919 
Thomas.     Electric  heating  apparatus. 
British  Insulated  &  Helsby  Cables,  Ltd,.  &  Astley, 

conductors. 
Norton.     Switches,  isolating  links.  &c. 
Cheetham.     High  and  low  tension  distributor  of  electricity  for  ignition  in  moto. 

engines. 
Joyce.     Electric  signal  system. 
Western  Electric  Co.  &  Polinkowsky.  Machine  ; 
Klein.     Electro-medical  apparatus. 
Roe.     Electric  contact-maker  for  railways, 

B.  T.-H.Co.     (G.E.Co.)     Pneumatically-operated  controllers  for  motors. 
Metropolitan-Vickers  Electrical   Co.,    Erwan   &  Miller. 

driven  planer.  &c. 
Alloy  Welding  Processes.  Ltd.,  &  Jo 
Johnson.     Wiring  conduit  cap. 
RozEwSKY.     Indirect  lighting  or  illuminating  systems. 

October  15,  1919. 
Potter.    Thermo-electric  system.  &c. 
Angold.     Magneto  hand-lamps. 

Harrison.     Adjustable  tension  spring  for  telephones.  ,,o,o.,q 

Vlug.     Apparatus  for  transmitting  and  receiving  electric  oscillations,     (lv/0,  ly, 

Germany.)  .  ,    ^  , 

Cosophos-Werke  Akt.  Ges.  &  Bcltshauser.     Electric  pocket  lamps. 
Delta  Co.     Electric  ignition  plug.    29;4  19.  Switzerland.) 
Cesaro,     Push-button  switches.     (8  2  19,  Italy.)  ,,,.„„_  , 

Punga  &  Rocs.     Bar  windings  for  electric  machines.     (4, 5/IB.  Germany.) 
B.T.-H.Co.     (G.E.Co.)     Motor  control. 

October  15.  1919.  ,     ..... 

Sykes  I  NTERLOCKiNG  SIGNAL  Co.  &  WiLLS.     Electrically-insulated  rail  joints. 
Sykes  Interlocking  Signal  Co.  &  Wills.     Insulating  material. 
Woods.     Electrical  earthing  devtces.  -„,i„„ 

Automatic  Telephone   Mfg.  Co..  Smith   &  Harrison.    Telegraph  printing. 

systems. 
Hall-Edwards.    Conduits  for  wires.  &c.  _    „,,£., 

Alexanderson.     Radio-signalling  systems.     (16/ 10;  18.  U.b.) 
Greenley.     Electrodes  for  batteries.  ,,o/-,  .z.  ur.,.,»  \' 

Vickers,  Ltd,.  &Courteade.     Dynamo-electric  machines,     (18/7;  16,  hrance.) 
Galvin,     Electrical  petrol  vaporiser  for  carburettors. 

October  17.  1919. 
Butlers.  Ltd..  &  Reeves.     Incandescent  lamps  for  automobiles.  &c. 
CoxoN  &  Williams.     Renewal  of  filaments  in  metal  filament  lamps. 
Ball  &  Parsons.     Electric  clocks. 


Continuity  electricity 


'itching  telephone  systems 


Electrlcally- 
Electrode,  welding  rods,  &c. 
(14/10/18,  Holland,) 
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Companies'  Reports, &c. 

The  directors  of  (JBEEXwooD  &  Batlev,  Ltd..  Iiave  derlared  an 
interim  dividend  of  5  per  cent,  on  the  ordinary  shares. 

A  quarterly  dividend  of  1 J  per  cent,  has  been  dcchircd  on  the  preferred 
stock  of  the  Ki.Ei  tbical  Utilities  Compaky,  Ltd. 

At  an  e.xtraordinary  general  meeting  of  the  Okikntai.  Telephone  & 
Electric  Co.mpanv,  Ltil,  on  Tuesday,  it  wa.^  resolved  that  the  sum  of 
2s.  6d.  JXT  iirdinary  shai-e.  being  surplus  money  in  the  hands  of  the 
company,  be  approjiriated  as  capital  amongst  the  ordinary  shareholders. 

The  directors  of  the  Liverpool  Overhead  Kailwav  Company 
recommend  a  tinal  dividend  (for  the  half-year  ended  Dec.  .'il  last)  at  the 
rate  of  5  per  cent,  per  annum  (less  tax),  on  the  preference,  and  4  per  cent, 
per  annum  (less  tax)  on  the  ordinary  shares,  making  for  the  year  5  per 
cent,  on  Ihc  preference  and  3^  per  cent,  on  the  ordinarj-  shares. 

The  directors  of  Gvest,  Keen  &  Nettlefolds,  Ltd..  have  offered 
to  purchase  the  ordinary  shares  in  John  Lysaght.  Ltd.  The  latter 
company  will  remain  a  separate  entity,  but  it  is  proposed  to  have  an 
interchange  of  directors.  The  Earl  of  Bessborough,  K.P.,  and  Mr. 
Edward  Steer  will  join  the  board  of  John  Lysaght,  while  Messrs.  H. 
Seymour  Berry,  D.  R.  Llewell.vn,  W.  R.  Lysaght,  William  E.  Berry 
and  H.  G.  Hill  will  become  directors  of  Guest,  Keen  &  Nettlefolds. 

The  directors  of  the  Blackpool  and  Fleetwood  Tramway  Com- 
pany (which  is  in  voluntary  liquidation  owing  to  the  purchase  of  the 
undertaking  by  Blackpool  Corporation)  have  asked  the  shareholders 
to  send  in  their  share  certificates,  and  on  receipt,  £15  per  share  will 
be  paid,  Did  of  which  is  the  return  of  their  original  capital  and  £5  on 
account  of  surplus  assets.  The  remaining  assets  will  be  distributed 
-as  soon  as  possible. 

The  Edison  Swan  Electric  Company-,  Ltc,  announces  that  Dr. 
■G.  L.  F.  Philips  and  Mi-.  A.  F.  Philips,  of  Philijjs  Glow-lamp  works, 
Ltd.,  Eindhoven,  Holland,  have  joined  the  Board  of  Directors  of  the 
■Company.  "The  Financier"  states  that  the  Philips  Company  has 
acquired  an  interest  in  Edison  Swan  Company,  amounting  appro.ximatcly 
to  an  eighth  of  the  i.ssued  share  capital  of  the  company.  Under  an 
arrangement  with  the  Dutch  company,  the  Edison  .Swan  Company  will 
acquire  the  sole  rights  of  sale  and  manufacture  in  Great  Britain  of  the 
PhiUps  larai). 

The  revenue  of  the  Chatham  &  District  Light  Railways  Co.mpany 
for  the  year  ended  Dec.  31  last  was  £78,839  18s.  3d.  and  expenses  were 
£d2,614  18s.  (Jd.  After  paying  rent  of  Rochester  Corj)oration  lines 
(£3,743  12s.)  and  interest  (£2,172),  transferring  £(5,000  to  reserve  for 
depreciation  and  writing  off  £50  loose  tools  and  adding  amount  from 
1918  (£3,801  18s.  7d.),  the  balance  is  £18,061.  The  interim  preference 
dividend  at  rate  of  5  per  cent,  and  the  interim  ordinary  dividend  of 
4  per  cent,  for  the  half-year  ending  -Tune  30  absorbed  £f,180,  and  the 
directors  now  recommend  2)ayment  of  a  5  per  cent,  preference  dividend 
and  a  4  per  cent,  ordinary  dividend  for  the  half-year  ended  Dec.  31, 
1919.  After  paying  £307  18s.  (id.  to  directors,  10  per  cent,  of  net  profits 
after  payment  of  5  per  cent,  dividend  on  the  ordinary  share  capital  for 
the  year,  a  sum  of  £3,393  is  to  be  carried  forward.  There  is  an  increase 
of  £11,497  in  the  revenue  and  £14,069  in  the  expenses  compared  with 
the  year  1918.  There  has  also  been  an  expenditure  of  £3,394  during  the 
year  on  deferred  repairs. 


Prices  of  Metals,  Chemicals,  &c. 
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Salammon  inc. — Per  cwt.95s.and9D3. 
Sulphur  (Flowers). — Per  tjn  £23. 
„      (Roll  Brimstone). — Per  ton 

£22  lOs. 
Sulphuric    Acid    (Pyrites,  168°).— 

Perton.  £7  IBs.  9d. 

Shellac— T.^.  Orange,  890o. 

Btii^er.- Para  tine,  23.  7J-1. :    plantation  1st.  latex  23.  BJd.  lb 

The  metal  prices  are  suppliedjby  the  British  Insulated  &  Helsby  Cable.^ 
■Ltd,  and  the  rubber  figures  by  W  T.  Henley's  Telegraph  Works,  Company 


Copper  Sulphate. — Per  ton  £42. 
Boric    Acid  (Crystais) — Per     ton 

£74- 
Carbon  Bisulphide.— Per  ton  £56 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate. — Per  lb.  6d. 


Thirty-Seven  Years  A^o. 

[From  The  Electrician,  Jan.  20,  1883.] 

Brighton. — The  Town  Council  have  resolved  to  oppose  the  ai)pllcntioii 
of  the  L'nion  Electric  Light  Comjiany  for  a  provisional  onler. 

Direct  United  States  Cable  Co-mpany. — The  board  of  this  eomiiany 
have  resolved  upon  the  payment  of  an  interim  dividend  of  5s.  per  shan-. 
being  at  the  rate  of  5  per  cent,  per  annum,  for  the  quarter  ended  Dee.  31 , 
1882. 

Electric  Light  at  Long  Eaton  (Notts). — Some  of  the  leading  lace 
makers  in  this  district  have  determined  to  adopt  the  electric  light,  and 
have  placed  the  work  in  the  hands  of  the  Hammond  Electric  Light  & 
Power  Supply  Company. 

Atlantic  Cable  Tr.m'fic— It  is  stated  that  arrangements  have  been 
completed  for  the  establishment  of  an  indejiendent  submarine  telegraph 
office  in  New-  York.  The  Direct  United  States  and  the  Compagnie 
FranGaise  cables  will  be  worked  from  the  olliee,  and  will  be  entirely 
independent  of  the  existing  land  wires  in  America,  while  they  will  at  the 
same  time  be  open  to  receive  messages  from  any  of  the  land  wire  systems 
of  the  United  States. 

Electrk-  Lighting  and  the  Ladies. — At  a  fancy  dress  ball,  held 
at  Hull  recently,  a  lady  somew-hat  electrified  the  remainder  of  the  com- 
pany by  api)earing  with  incandescent  lamps  ararngcd  about  lier  i)ersoii. 
To  quote  a  local  lontenipoi-ary  :  "  Small  incandescent  lamps  were  artis- 
tically introduced  into  the  head-dress  and  other  portions  of  the  costimfl-, 
and  the  electricity  was  supplied  by  a  gentleman  who  was  in  attendance 
with  a  box  representing  a  hand  organ,  from  which  were  wires  attached 
to  the  lamps."  According  to  this  extract,  it  seems  a  matter  of  conjecture 
as  to  whether  the  source  of  the  electricity  was  the  gentleman  in  atten- 
dance or  the  box  representing  the  hand  organ.  The  fact  of  the  matter 
is  that  the  box  was  a  bichromate  battery,  which,  together  with  the  lamps 
and  fittings,  had  been  supplied  by  Mr.  T.  Muse,  an  electrician,  of  Hull. 
Now  that  ■■  A.l.C.E."  and  "  The  Times  "  have  discovered  the  somewhat 
careless  manner  in  which  they  "  rushed  "  in  to  8upi)ort  the  claims  of  the 
lowly  "  su])er  "  (should  it  not  be  superess  t),  w-hose  life  they  discovered 
to  be  in  danger  at  the  hands  of  energetic  and  unscrupulous  tliciitrical 
managers,  no  Houbt  many  of  the  fair  sex  w-ill  follow-  the  example  set  them 
at  the  Savoy  Theatre,  and  again  at  Hull,  and  i)lace  electricity  in  the 
same  category  as  rouge,  pearl  powder,  eyebrow  brushes  et  hue  gcuus  omnf. 
We  only  hope,  for  the  sake  of  the  ladies,  that  this  "  novelty  "  will  not 
be  found  to  have  been  in  vogue  amongst  the  Chinese  a  few  thousand 
j'ears  ago. 

Electric  Lighting  at  Berechurch  Hall. — Mr.  D.  E.  Coope,  M.P., 
■writes  to  "  The  Times  "  of  Tuesday  last,  giving  details  of  the  cost  of 
lighting  his  residence  at  Berechurch  Hall  by  incandescent  lamps.  From 
this  letter  we  make  the  following  extracts  :  "  I  engaged  the  services  of 
Mr.  Heaphy,  C.  K.,  of  the  Pha'uix  Fire  Office,  to  advise  me  ujion  the 
matter  and  superintend  the  installation. on  my  behalf.  We  examiued 
together  every  different  system  of  lighting,  the  result  being  that  I  deter- 
mined to  adopt  tile  .Swan  incandescent  light  and  the  Biirgin  machine, 
and  accepted  tin-  order  of  Messrs.  Crf]m))ton  &  Company  to  supply  the 
same  after  1  had  iristnicted  Mr.  Heaphy  to  draw-  up  a  regular  specification 
and  contract,  goinL'  into  every  detail,  and  giving  me  the  jiower  of  rejecting 
any  w-ork  or  materials  he  was  not  perfectly  satisfied  with.  AVe  arranged 
tohave  2(J0  lights  of  18  c.p.  each,  and  four  dynamo  machines;  the 
engine  to  be  of  12  ii.p.,  w-ith  very  sensitive  governor,  and  with  tubular 
boiler,  all  leads  and  wires  to  be  heavily  insulated  in  the  best  jiossible 
manner,  and  the  insulation  to  be  rendered  non-inflammable  inside  the 
rooms.  They  were  to  be  embedded  in  the  walls,  and  kept  at  least  4  in. 
apart  from  each  other,  and  4  in.  from  every  kind  of  metallic  substance. 
Every  floor,  every  room,  and  in  many  cases  each  light,  to  have  switches 
to  turn  the  current  on  and  off,  as  well  as  a  lead  "  cut  out  "  to  guard 
against  over-heating  of  the  wires.  The  whole  has  been  carried  out  as 
s])eeified,  and  the  result  has  been  a  success  that  has  exceeded  my  ex- 
pectations. I  will  now  give  details  as  to  cost :  Estimate  for  gas  plant, 
buildings  and  erection,  £740  ;  gas  main  to  house,  £75  ;  laying  pipes  in 
house,  £200  ;  cutting  and  making  good  again,  £50  ;  chandeliers  and 
brackets,  &c.,  £2(i8  18s.  ;  total,  £1,333  18s.  Cost  6f  electric  light :  Four 
djTiamo  machines,  £405  ;  220  Swan  lamps,  £55  ;  200  sockets  for  same, 
£10  ;  cable,  wires,  switches,  and  cut  outs,  £66  4s.  ;  cutting  and  making 
good  walls  and  floors  and  incidental  work,  £60  ;  engine  and  boiler,  extra 
flywheel  and  belting.  £300  6s.  ;  counter  shafting,  £25  ;  foundations  to 
engine  and  flooring,  £40  ;  erection,  laying  wires,  &c.,  and  carriage,  £90  ; 
buildings,  £150  ;  chandeliers  and  brackets,  &e.,  £268  18s.  ;  total, 
£1,470  8s.  I  w-ill  now  estimate  the  annual  working  expenses,  and  in 
making  a  comparison  I  will  assume  that  it  would  cost  the  same  to  manu- 
facture 1,000  cubic  ft.  of  gas  at  Berechurch  as  it  does  here.  Electric 
light :  200  18  c.p.  lamps,  each  working  1,150  hours  per  annum.  Coal 
at  20s.  per  ton,  £38  10a.  Id.  ;  engine  driver  at  30s.  per  w-eek,  £78  ;  re- 
newal of  lamps,  153  at  5s.  each,  £38  5s.  ;  depreciation,  10  per  cent,  on 
cost  of  machinery,  £74  ;  depreciation  5  per  cent,  on  conductors,  £4  ;  total, 
£2.32  15s.  Id.  Now,  for  less  than  half  this  amount  of  light,  it  costs  me 
£200  a  year  here  (Rochetts,  Brentwood),  and  therefore  I  am,  if  anything, 
understating  the  expense  when  I  say  that,  had  I  used  gas  at  Berechurch 
giving  an  equivalent  illuminating  power,  it  would  have  cost  me  at  least 
£400  per  annum  to  produce.  This  would  show  an  annual  saWng  of 
£167  4s.  lid.  to  me  by  using  electricity.  Having  had  20  years'  ex- 
perience of  lighting  this  house  by  gas — which  I  consider  a  great  improve- 
ment upon  any  previously  known  method — I  am  only  too  sensible  of  its 
drawbacks,  and,  although  I  am  not  doing  aw-ay  w-ith  it  here  j-et,  I  am 
well  satisfied  that  I  have  adopted  electricity  at  Berechurch."  We  may 
remind  our  readers  that  w-e  described  and  illustrated  this  installation 
in  our  issue  of  Dec.  2. 
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Notes. 


The  Development  of  Engineering  Laboratories. 

""  It  seems  almost  to  be  recognised  already  that  an  engineer- 
ing laboratory  is  an  essential  jsart  of  every  institution  training 
engineering  students.'"  This  sentence  is  taken  from  a  Paper 
read  by  Prof,  now  Sir,  Alex.\xder  Kennedy  before  the 
Institution  of  Civil  Engineers  on  December  21,  1886.  In  these 
days  the  statement  is  a  truism,  but  at  that  time  Prof.  Kennedy 
was  among  the  few  pioneers  who  saw  that  a  student  undergoing 
a  theoretical  course  in  engineering  at  a  college  or  university 
must  have  his  theory  polished  by  making  measurements  with 
his  own  hands  on  simple  apparatus,  and  thus  finding  out  for 
himself  just  what  can  and  cannot  be  done  with  various  materials. 
In  the  Paper  which  we  have  just  mentioned,  Sir  Alexander 
Kennedy  lays  down  the  essential  features  of  an  engineering 
laboratory,  and  illustrates  his  text  by  actual  examples  of  what 
he  himself  had  done  at  University  College,  London.  He 
started  the  work  which  others  have  carried  on,  so  that  from 
.small  beginnings  in  1878  the  engineering  laboratories  at  Univer- 
sity College  have  increased  and  multiplied,  and  large  numbers 
of  engineering  students  have  thereby  benefited.  It  is, 
however,  typical  of  this  country's  attitude  towards  engineering 
progress  that  these  extensions  have  not  been  obtained  without 
considerable  anxieties  of  a  financial  kind,  and  now  that  once 
again  a  further  development  is  required  if  the  work  is  to  be 
efficiently  carried  on,  the  college  authorities  are  obliged  to 
make  an  appeal  for  £100,000  for  the  reconstruction  and  re- 
equipment  of  the  engineering  buildings. 


The  Obstacle  of  Finance. 

In  making  this  appeal  the  Committee,  of  which  H.R.H. 
Prince  Arthur  of  Connaught  is  President,  and  Sir 
Alexander  Kennedy  Chairman,  point  out  that  the  recon- 
struction and  re-equipment  of  schools  of  engineering  are 
inevitable  at  intervals  if  the  schools  are  to  retain  their  vitality. 
Some  reconstruction  of  this  kind  is  now  due  at  University 
College  as  the  last  extension  took  place  in  1893.  Since 
that  time  not  only  has  engineering  in  all  its  branches  advanced 
considerably,  and  thus  thrown  greater  responsibilities  on  those 
whose  business  it  is  to  teach  the  princijjles  of  the  subject, 
but,  as  far  as  electrical  engineering  especially  is  concerned, 
our  knowledge  has  almost  outstripped  ordinary  conception.    In 


wireless  telegraphy  alone,  with  which  the  names  of  University 
College  and  Prof.  Fleming  will  be  ever  associated,  a  new  science 
has  grown  up.  At  present  funds  are  required  for  a  general 
extension  of  the  School  of  Engineering.  Two  additional 
floors  will  be  provided  on  the  present  site,  and  a  part 
of  the  south  wing  reconstructed  to  give  more  lecture 
room  and  other  accommodation.  This  will  allow  the  con- 
struction of  a  hydraulic  laboratory,  which  is  to  be  associated 
with  the  name  of  the  late  Mr.  Charles  Hawkesley.  In  the 
establishment  of  an  engineering  laboratory  the  equipment 
is  as  vital  as  the  buildings,  and  it  is  therefore  proposed  of  the 
£100,000  asked  for  to  invest  about  £2.5.000  or  £30,000,  from 
the  income  on  which  it  will  be  possible  to  renew  the  equipment 
from  time  to  time.  We  are  glad  to  see  that  from  the  pre- 
liminary list  of  donations  that  generosity  of  the  right  kind  is 
being  displayed  by  persons  of  widely  dift'erent  classes  of  the 
community  ;  but,  at  the  same  time,  more  and  more  money 
is  still  required,  and  we  hope  that  all  electrical  engineers, 
whether  personally  or  as  corporate  bodies,  such  as  firms  and 
institutions,  will  see  the  desirability  of  subscribing  generously 
to  this  very  laudable  object. 

The  Moulders'  Strike. 

The  fourth  ballot  taken  by  the  members  of  the  three 
moulders'  unions  since  August  last  has  resulted  in  a  majority 
in  favour  of  returning  to  work.  The  terms  of  the  offer  on 
which  the  ballot  was  taken  are  substantially  those  which  were 
rejected  only  three  weeks  ago.  In  that  case  there  was  a 
majority  of  just  over  7,000  against  the  acceptance  of  an 
increase  of  five  shillings,  and  in  this  case  there  was  a  majority 
of  6,-100  in  favour  of  accepting  the  same  increase.  The  numbers 
voting  on  the  last  occasion  were  greater  than  at  the  baDot 
at  the  beginning  of  January,  and  also  greater  than  those  on 
any  other  occasion,  except  at  the  first  ballot  in  October,  when 
a  provisional  settlement,  which  had  been  made  by  the  men's 
representatives  on  the  basis  of  a  stabilisation  of  wages  until 
September,  1920,  was  rejected  by  a  majority  of  over  26,000 
votes.  In  all  cases  the  number  of  men  voting  were  small  in 
jjroportion  to  those  employed,  so  that  this  would  seem  to  be 
another  case  where  a  large  body  of  men  are  willing  to  follow 
their  leaders,  both  silently  and  blindly.  Under  the  terms  of 
the  latest  agreement,  work  was  to  be  resumed  on  Monday  last 
without  victimisation  on  either  side,  and,  as  far  as  we  can 
ascertain,  this  part  of  the  agreement  is  being  loyally  kept, 
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except  in  one  or  two  instances.  Wc  have  already  given  at 
some  length  our  views  on  the  various  conHieting  elements 
which  led  up  to  tiiis  strike  and  caused  its  long  continuance. 
Fortunately,  such  discussion  is  no  longer  necessary,  and  we 
need  sav  no  more  but  to  express  our  gratification  that  this 
dispute  has  at  last  been  settled,  and  to  reiterate  our  view  that 
such  a  disastrous  quarrel  should  never  have  been  allowed  to 
take  place  for  so  slight  a  reason. 


The  Bright  Side  of  the  Strike. 

It  is  said  by  optimists  that  every  cloud  has  a  silver  lining, 
though  this  fact  is  not  encouraging  to  those  enveloped  in  a  deep 
fog.  Engineering  manufacturers  may  perhaps,  therefore,  be 
pardoned  for  failing  to  see  how  the  moulders'  strike  has  bene- 
tited  them  ;  but  still  it  may  be  pointed  out  that  there  are  one 
or  two  ways  in  which  the  checking  of  output  has  not  been 
without  its  advantages.  It  has,  for  instance,  enabled  attention 
to  be  given  to  other  matters  of  great  importance  which  too 
often  are  put  on  one  side  in  times  of  stress.  It  has  enabled 
the  drawing  office  staff  to  review  their  designs,  the  costing 
department  to  edit  their  card  indexes  and  forms  and  to  think 
out  new  systems  for  improving  the  organisation,  the  main- 
tenance staff  to  overhaul  their  machinery  and  the  tool  room 
to  do  all  sorts  of  jobs  which  will  help  to  improve  their  stock. 
Many  of  the  electricity  supply  undertakings  have  also  bene- 
fited indirectly  by  the  strike.  As  is  well  known,  they  are 
having  extreme  difficulty  in  coping  with  the  load  on  their 
mains,  and  while  on  the  one  hand  the  moulders'  strike  has 
retarded  the  delivery  of  plant  which  would  relieve  the  situation, 
at  the  same  time  it  has  temporarily  reduced  the  number  of 
those  requiring  current,  and  has  enabled  the  much  harassed 
station  engineer  to  do  something  to  get  his  house  in  order.  This 
is  looking  on  the  bright  side.  But,  nevertheless,  these  times 
of  lull,  however  useful  t"hey  may  be,  cannot  be  prolonged 
without  disaster.  With  the  return  of  the  moulders  to  work  we 
shall,  therefore,  hope  to  see  production  once  again  in  the 
ascendant.  That  is  our  great,  our  ever-pressing  need,  and  it 
speaks  badly  for  our  lack  of  propaganda  of  the  right  sort  that 
the  men  themselves  have  not  been  able  to  see  this  before  their 
funds  were  exhausted  and  their  personal  finances  in  a  sore 
plight. 

The  Progress  of  Joint  Industrial  Councils. 

All  who  are  interested  in  bringing  about  a  better  under- 
standing between  employers  and  employees  will  read  with 
satisfaction  the  announcement  of  the  Ministry  of  Labour 
regarding  the  progress  recently  made  in  the  formation  of 
Joint  Industrial  Councils  in  various  trades.  During  the  past 
three  months  three  National  Councils  on  which  the  Government 
is  represented  as  an  employer  have  been  established.  In 
addition,  six  other  industrial  councils  have  been  set  up,  making 
the  present  total  -51.  In  this  work  of  conciliation  the  elec- 
trical engineering  trade  has  not  been  behindhand,  and  a  number 
of  councils  dealing  with  various  phases  of  electrical  activity, 
such  as  contracting,  electricity  supjjly  and  tramways,  have  been 
established  in  various  districts.  We  hope  that  the  greatest  good 
will  coine  from  this  extension  of  the  Whitley  scheme,  and 
that  every  encouragement  will  be  given  by  all  concerned  to 
those  who  are  working  for  a  better  understanding  between 
two  parties  whose  interests  are  really  the  same.  Unfortunately 
the  formation  of  these  councils  does  not  always  mean  peace. 
There  has  recently  been  a  dispute  between  the  members  of  the 
Electrical  Trades  Union  in  the  Liverpool  district  and  their 
employers  which  shows  this.  A  short  time  ago  a  code  of  rules 
was  agreed  upon  by  the  appropriate  district  Joint  Industrial 
Council,  and  these  rules  were  sent  to  the  National  Joint  In- 
dustrial  Council    for    approval.      They    were,   however,   re- 


turned with  recommendations.  Wln'n  tln'  district  council  met 
for  a  reconsideration,  the  members  of  the  Electrical  Trades 
Union  refused  t'l  have  anything  to  do  with  the  matter,  and 
made  the  usual  threats  if  the  rules  agreed  upon  by  the  District 
Council  were  not  put  into  force  at  once.  Naturally,  the  local 
employers  were  unable  to  comply  with  this  demand,  and  as  a 
result  there  has  been  a  lock-out  in  the  Liverpool  district. 
At  first  sight  it  seems  as  if  the  Whitley  scheme  has  been 
a  failure  in  this  case  ;  but  some  people  will  squabble  about 
anything,  and  it  is  obvious,  if  these  councils  are  to  be  a  success, 
those  forming  them  nmst  be  possessed  of  something  of  the 
spirit  of  sweet  reasonableness  which  seems  to  be  lacking  in  this 
instance.  If  a  committee  formed  of  members  of  opposing  parties 
meet  together,  and  each  side  is  determined  not  to  abate  one 
jot  of  their  demands,  trouble  can  only  be  the  result.  There 
must  be  some  give  and  take.  On  these  councils  there  is  no 
room  for  reactionaries  or  Bolsheviks,  and  it  should  be  the  aim 
of  that  very  large  majority  of  those  engaged  in  electrical  work,, 
to  whom  neither  of  these  labels  can  be  applied,  to  come  together 
and  enforce  conciliation.  The  Whitley  Councils  have  the  roots 
of  the  matter  in  them,  and  we  must  not  allow  them  to  be 
wrecked  by  those  whose  delight  is  agitation  and  strife. 


Electricity  in  Housing  and  the  Quality  of  Cables. 

XoTHiNi;  lias  (lone  so  nun  li  disservice  in  the  jiast  to  the  cause 
of  electrical  development  as  the  unsuitability  of  a  great  deal 
of  the  apparatus  employed.  It  is  true  some  of  this  eqvEi])ment 
was  admittedly  cx])erimental,  but  this  must  be  said  more  by 
way  of  ex])lanation  than  excuse.  The  proper  jilace  to  try  out 
new  apparatus  is  in  the  laboratory  and  on  the  test  bed,  and 
not  on  the  consumer's  premises.  Or,  if  this  be  thought  too 
sweeping  a  statement,  it  may  be  modified  by  saying  that  ail 
electrical  equipment  supplied  to  the  ordinary  householder 
should  be  of  a  design  and  construction  which  has  stood  the 
test  of  time,  and  of  a  pattern  which  is  at  least  likely  to  be- 
suitable  for  domestic  purposes.  Experiments  under  actual 
working  conditions  should,  in  a  w^ord,  only  be  made  in  the 
houses  of  selected  persons  who  know  within  limits  what  the 
apparatus  can  and  cannot  do,  and  will  not  be  surprised  at 
occasional  spectacular  failures.  These  statements  apply 
equally  to  everything  electrical  which  may  be  employed  in 
the  ordinary  household,  from  the  ceiling  rose  to  the  most 
elaborate  cooker  ;  and  especially  they  apply  to  the  wires  and 
cables.  Unless  the  wiring  is  projierly  executed,  and  unless 
the  wires  themselves  are  properly  manufactured,  trouble  must 
sooner  or  later  result.  It  is  important  to  call  attention  to  the 
necessity  of  the  employment  of  suitable  wires  and  cables  at  the 
present  time.  We  rightly  expect  to  see  a  new  development 
in  the  use  of  electric  lighting  as  a  result  of  the  work  that  is 
being  done  under  housing  schemes  in  various  parts  of  the 
country  ;  but  that  development  will  be  retarded  if  attention 
is  not  paid  to  this  very  essential  part  of  the  work.  For- 
tunately, it  is  now  easier  than  it  was  to  fulfil  these  conditions. 
The  flow  of  cheap  wire  and  cable  from  Germany  and  other 
places  abroad  has  ceased.  British  made  material  must  be 
used,  and  there  is  no  reason  why  shoddy  should  be  employed, 
as  there  is  plenty  of  good  stuff.  The  Cable  Makers'  Associations 
may  be  a  trust,  but  it  is  a  trust  the  members  of  which  have 
reputations  to  lose,  and  feel,  therefore,  that  it  is  better  to  pro- 
duce good  material  rather  than  bad.  Their  label,  with  its  left- 
handed  figure  hclmeted  with  what  looks  like  a  reversed  blacking 
brush,  is  an  indication  that  a  certain  standard  of  quality  is 
guaranteed,  and  contractors  have,  therefore,  no  excuse  for 
buying  anything  of  an  inferior  quality,  and  have  only  them- 
selves to  thank  if  they  do.  That  being  so,  we  hope  that  every 
effort  is  being  made  to  prevent  reproduction  of  these  labels  by 
unauthorised  persons,  and  that  the  affixing  of  old  labels  to- 
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duferior  material,  if  efieeted,  will  be  made  a  practice  for  which 
its  perpetrators  will  be  punislied.  This  is  a  necessary  pre- 
caution, aud  we  should  have  thought  a  lead  seal  pressed  on 
to  the  end  of  every  coil  would  have  been  better  than  a  label 
for  this  purpose. 

The  Fallacy  of  Cheapness. 

In  the  discussion  at  the  Institution  of  Electrical  Engineers 
on  j\Ir.  J.  Shepherd's  Paper  on  "  The  Failures  of  Turbo- 
Generators,"'  Dr.  S.  P.  Smith  raised  an  interesting  point. 
He  said  that  the  buyer  in  this  country  did  not  go  for  the  best 
but  for  the  cheapest  machine.  As  a  result  the  buyer  got  the 
■  cheapest  machine  and  with  it  the  troubles  inherent  in  cheap- 
ness. This  at  first  sight  seems  a  very  good  argument  against 
the  policy  of  accepting  the  lowest  tender.  It  would,  however, 
■be  a  still  better  argument  if  those  whose  business  it  is  to  buy 
machinery,  or  any  other  commodity  for  that  matter,  were 
certain  that,  while  cheapness  meant  bad  design  and  bad  work- 
manship, a  high  price  meant  good  design  and  good  workman- 
ship. This  is  by  no  means  always  the  case.  In  this  connection 
it  is  interesting  to  consider  the  proportion  in  which  design  and 
workmanship  affect  the  performance  of  a  particular  machine. 
It  is  obvious  that  a  badly  designed  machine  will  not  perform 
so  well  as  a  well-designed  one  whatever  the  workman- 
ship ;  and  equally  obvious  that  a  machine  in  which 
good  workmanship  is  a  feature  will  operate  better  than 
a  machine  in  which  bad  workmanship  is  predominant, 
the  design  being  the  same  in  each.  But  what  about  the 
operation  of  a  machine  which  is  well  designed  and  badly 
executed,  or  a  machine  which  is  badly  designed  and  well 
executed  ?  No  general  rule  can  be  laid  down  as  to  its  opera- 
tion. Even  a  knowledge  of  the  proportion  of  good  and  bad 
present  will  not  give  the  desired  solution.  Moreover,  a  manu- 
facturer with  a  reputation  to  lose  is  very  careful  of  the  work- , 
manship  and  material  he  puts  into  his  products,  and  over  both 
he  has  a  considerable  amount  of  control ;  but  the  same 
■cannot  be  said  of  design,  which  advances  to  a  large  extent  bv 
the  paths  of  trial  and  error,  guided  by  the  dim  light  of  ex- 
perience, it  is  true.  It  was  to  show  some  of  the  pitfalls 
along  these  paths  that  ]\Ir.  Shepherd  was  chiefly  concerned. 


Current  Topics, 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
the  following  : — 

On  page  108  we  publish  the  conclusion  of  Dr.  C.  V.  Drysdale's 
article  on  "  A  Universal  Inductance  and  Capacity  Testing  Bridge," 
m  which  he  deals  with  mductance  and  capacity  tests  which  can 
be  made  with  the  instrument. 

On  jpage.  110  we  publish  an  article  by  Mr.  W.  J.  Hiscox,  in  which 
he  discusses  the  efiect  of  the  proposed  increase  in  the  tube  railway 
fares  in  the  engineering  incUistr%-  of  London.  In  the  past  the  worker 
in  the  engineering  industiy  has  only  been  attracted  to  London  by 
higher  wages  and  the  fact  that  though  he  has  been  obKged  to  hve 
at  some  distance  from  his  work  he  can  travel  to  and  fro  at  a  low 
cost.  This  advantage,  the  author  considers,  will  disappear  if  the 
fares  are  increased,  with  the  result  that  the  worker  will  once  more 
be  attracted  to  the  provinces. 

An  interestmg  development  in  wireless  telephony  and  telegraphy 
is  dealt  with  on  page  111,  \\here  we  give  an  abstract  of  an  article 
by  Major-General  G.  O.  Scjuier,  of  the  L'nited  States  Army.  He 
describes  the  results  of  certam  experiments  made  bj-  using  trees  as 
antenna  and  shows  that  very  satisfacton^  r^esults  can  be  obtained 
by  their  employment. 

On  page  113  we  conclude  our  accomit  of  the  report  of  the  Xitrogen 
Products  Committee.  Various  processes  which  have  been  com- 
mercially developed  are  discussed.  An  account  of  the  reseairli 
work  imdertaken  by  the  Committee  is  described  and  the  post-«ar 
aspects  of  the  nitrogen  problem  are  gone  into. 

On  page  11.5  we  give  an  abstract  of  a  Paper  on  "  Transformers 
for  Electric  Furnaces,"  recently  read  before  the  Institution  of 
Electrical  Engineers  by  Mr.  J.  L.  Thompson,  in  which  the  author 
■  deals  with  various  problems  which  must  be  overcome  in  designing 
.transformers  for  this  special  class  of  work. 


On  page  117  we  continue  our  account  of  the  recent  Physical  and 
Optical  Society  Exhilition. 

On  page  122  we  publish  a  letter  from  Senatore  Marconi  disclaiming 
certain 'statements  attributed  to  him  by  the  Daily  Press. 

In  our  Leading  Article  we  discuss  certain  aspects  of  the  electric 
power  production  problem.  Investigations  made  by  the  Xitrogen 
Products  Committee  show  that  the  direct  firing  is  the  most  economi- 
cal method  of  employing  coal  for  obtaining  electric  power 
(page  123).  ' 


Arrangements  for  the  Week. 

FRIDAV,  Jan.  30th  (to-day) . 

Institctkin  of  (.'ivil  Exgixeers. — Students'  Meetixg 

6  p.m.       At    Great     Geoge-street,    Loudon,    .S.W.       Lecture     on 

••  The  Economic  Requirements  for  Inland  Navigation  Transport 
in  the  British  Isles,"  by  Mr.  R.  B.  Dun  woody.     (Lecture  II.) 

IxSTiTrTiox  OP  Electrical  Exglseeks. — Students'  Meetixg. 

r  p.m.     At  the  City  and  Guilds  Technical  College,  Leonard-street, 
Finsburj',  London,  E.C.     Discussion  on  "  Quantity  Production 
as  a  Panacea,"  to  be  opened  by  Major  K.  Edgcumbe. 
.Junior  Institution  of  Engineers. 

7.30  p.m.     At  39,  Victoria-street.  London,  S.W.       Paper  on  "  The 
Manufacture  of  Hydrogen  Gas  by  the  SiUcol  Process  for  Air- 
ships and  Commercial  Purposes,"  by  Mr.  G.  E.  Lygo. 
Royal  Institution. 

.9  p.m.     At  21,  Albemarle-street.  London,  W.     Discourse  on  "  The 
Gyrostatic  Compass,"  by  Mr.  S.  G.  Brown,  F.R.S. 

8ATUBDAT,  Jan.  31st. 

Royal  Institution. 
3  p.m.     At   21.    Albemarle-street,  London,    W.      Lecture  on    The 
Astronomical  Eridence  bearing  on  Einstein's  Theory  of  Gravi- 
tation :  Lecture  I.  "Movement  of  the  Perihelion  of  Me  <  ury," 
by  Sir  Frank  W.  Dyson,  F.R.S. 

Stoke-on-Trent  Association  of  Engineejis. 

7  p.m.     At  the  Council  Chamber.  Town  Hall,   Hailey,  Stoke-on- 

Trent.     Paper  on  "  Alternating  Current  Motors,"  by  Mr.  R.  P. 
Hulse,  B.Sc. 

MONDAY,  Feb,  2ud. 

Institution  of  Electrical  Engineers. — I.vformal  Meeting. 
;  ;).»).     At  the  Chartered  Institute  of  Patent  Agents.  Staple  Inn 
Buildings,     London.     W.C.      Discussion     on     "  En^neering 
Experiences  during  the  War,"  by  Major  T.  R  ih,  O.B.E. 
Institution  of  Electric.u.  Engineers — Western  Centre. 

7  p.m.     At   the  South  Wales   Institute   of   Engineers,   Park-place, 

Cardiff.     Paper  on  "  Large  Power  Transformers,"  by  Mr.  A.  G. 
EUis  and  Mr.  .J.  L.  Thompson. 

Society  op  Chemical  Industry. 
S  p.m.     At   BmUngton  House,  Piccadilly,  London,  W.     Paper  on 
"  The  Theorv  and  Practice  of  Lubrication  :    The  Germ  Pro- 
cess," by  Mr."  H.  M.  Wells  and  Mr.  J.  E.  Southcombe,  M.Sc. 

TUESDAY.  Feb.  3rd. 

Institution  of  Electrical  Engineers. — X.-Western 
Students'  Centre. 
7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.     Paper 
on  "  The  Manufacture  and  Electrical  Properties  of  Porc?laia 
Insulators,"  by  Mr.  R.  T.  Fleming. 

WEDNESDAY.  Feb.  4tll. 

Institution  of  Electrical  Engineers. — Scottish  Centre. 
;  ;).»i.     In     the    St.    Andrew's    Hall,    GranviUe-street,    Glasgow. 
Conversazione. 

iNDUSTRLiL   LEAGUE   AND    CoUNCIL. 
7.30  p.m.     In   the   Conference    Hall,    Central   Hall,    Westminster, 
London,    S.W.     Lecture    on   "  Conditions    the   Workers   may 
Control,"  by  Major  E.  A.  Pells. 
Paisley  Association  op  Electrical  ENGrxEEKS. 
7.30  p.m.     At   the   Y.M.C.A.    Buildings,   2.i,   High-street,   Paisley. 
Paper  on  "  Oil,"  by  Mr.  W.  Murray. 

Institution  of  Automobile  Engineers. 

8  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

St.  James's  Park,  London,  S.W.     Paper  on  "  The  Process  of 
Ignition,"  by  Mr.  A.  P.  Young  and  Mr.  H.  Warren. 

THURSDAY,  Feb.  5tli. 

Royal  Institution. 
3  p.m.     At   Albemarle-street,   London,  W.l.     Lecture  on  "  Recent 
Progress  in  AppUed  Optics,"  by  Prof.  A.  E.  Conrady.  (Lecture  I) 

FRIDAY,  Feb.  6th. 

Institution  of  Electrical  Enguseers. — Students'  Meeting. 
7  p.m.     At  the   City  and  Guilds  (Eng.)   CoUege,   S.   Kensington, 
London,    S.W.  "  Paper   on   "  Electric   Lifts   and   Cranes,"   by 
Mr.  F.  R.  Housden,  A.C.G.L 

SATURDAY    Feb.  7th. 

RoY'AL  Institution. 
3  p.m.     At    Albemarle-street,    London,   W.l.      Lecture    on  The 
Astronomical  Evidence  bearing  on  Einstein's  Theorj'  of  Grivi- 
tation  :  Lecture  II.  ■■  Displacement  of  Solar  Spectral  Lines," 
by  Sir  Frank  W.  Dyson,  F.R.S. 
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A  Universal  Inductance  and  Cai>acity  Testing 

Krid^e. 


Uv    C.    V.    DHYSnAI.K.    I).Sc..    M.l.K 

(CondiiiUd/rom  paye  82.) 

B.— IxnicTAxcE  Test'. 
Maxwell's  Comparison  of  Inductance  (Fig.  8). — The  induc- 
tance L'  to  be  tested  and  a  variable  standard  inductance,  L, 
are  connected  in  adjacent  "  series  "  gaps,  as  shown.  Suitable 
ratios,  q  and  s,  are  chosen,  and  balance  obtained  by  varying 
the  inductance  L  and  resistance  R'.     Then 


variable  condenser  iiuthoii  is,  however,  greatly  to  he  jin'forred, 
as  considerable  experiment  is  sometimes  necessary  to  get 
balance  in  the  Anderson  test. 


L'='L, 


and  is  direct  readinf 


Comparison  of  Self  and  Mutual  Inductance  (Fig.  11). — This 
method,  which  has  been  re(x>mmended  by  3Ir.  A.  Campbell,, 
consists  in  connecting  the  secondary  of  a  mutual  inductanae 
in  one  "  series  "  gap  as  showii,  and  an  approximately  balancing 
fixed  inductance,  L^,  in  the  adjai'ont  series  gaj).  One  of  the 
alternator  connections  is  made  through  the  primary  of  tlie 


MaxwelVsComparisonof  I nuuciance  with  Capacity  (Fig.  9). —     mutual  inductance  M.     The  coil  L  to  be  tested  may  con- 
This  is  a  very  convenient  method  with  the  variable  condenser,     veniently  be  connected  in  the  adjacent  "  shunt  "  gap,  and  be 


I  H  1 1  i  1 1 1 1 1 


I  hi  I  I     I  I  I  i 


J/  L-JJ(l+r'ls) 

JL^ COS  fp'=~ u, 

{ip+r)s        '  p+r 

Fig.    6.— Carey-Foster  Condevser  CAPAcrrv 
ASD  Power-Factor  Test. 


//=    A.  L=Kps. 

■I 

Via.  S. — Maxw-ll's  Comparison  op  Self  Fig.  9. — Maxwell's  Comparison   of  Induct- 
Inductances.  ance  with  Variable  Condenser. 


The  inductance  L  to  be  tested  is  connected  in  one  "  series  " 
break,  and  the  variable  condenser  in  the  diagonally  opposite 
"■  shunt  "  break.  The  resistance  box  R  is  arranged  to  shunt 
one  of  the  resistances,  say  R,  and  balance  is  obtained  by 
varying  K  and  R.  Then  L=Kps,  and  the  resistance  of  the 
coil  tested  =  r'^/i?-fr.  The  inductance  test  is  direct  reading, 
and  the  range  from  10''  henry  (1  cm.)  to  Ml  henries  with  the 
1-11  mfd.  condenser. 

Anderson's  Comparison  of  Inductance  irilh  Capacitij  (Fig.  10). 
— When  a  fixed  capacity  only  is  available,  Anderson's  method 


Fig.  11. — Campbell's  Co.mparison  of  Self  and  Mutual  Inductance. 

is  the  most  convenient,  although  it  cannot  be  made  direct 
reading.  The  arrangement  is  the  same  as  in  Maxwell's  method 
just  described,  except  that  a  resistance  box  is  connected  in 
series  with  the  condenser  across  one  "  shunt  "  gap,  and  one 
end  of  the  galvanometer  or  telephone  is  connected  to  the 
junction  between  them.     Balance  is  obtained  by  varying  the 

resistances  R  and  R',  and  t'lcn  L- 
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Fio.   12.— Kelvin   Double  [Bridge  for  Low  Resistance,  on  Elec 
trolytic  Resistance  Tubing. 

short-circuited  at  first  by  putting  a  plug  in  the  zero  ])osition 
in  that  arm.  Then,  if  the  balance  is  obtained  by  varying  th& 
mutual  inductance  M  and  resistance  R', 

pL^-qL^Mp+^Wo- 
Upon  withdrawing  the  short-circuiting  plug  and  re-balancing, 

p(L^+L)~qL,=(p+q)M, 

from  which  pL={p+q){M—Mf,), 


and 


By  iuvei-ting  this  method 

M-M„= 


L=£±-^(li-l/„). 


— T"  ^> 
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from  which  a  iiuitual  inductance  can  be  determined  from  a 
variable  self -inductance  standard. 

Mutual  inductances  may  also  be  determined  by  a  variable 
condenser  by  inverting  the  Carey-Foster  test  (Fig.  6),  when 
M=(p-i-r)sK,  which  is  direct  reading  if  p+r  is  made  a 
decade  value. 

C. — Low  Resistance  Measurement. 

Incidentally,  it  may  be  mentioned  that  the  apparatus  makes 
a  fairly  efficient  Kelvin  double  bridge  if  connected  as  in  Fig.  12 
and  used  with  an  ordinary  battery  and  galvanometer.  With 
ratios 

q~q'~     1     ' 

and  with  the  five-dial  resistance  box  R  reading  down  to  0-1  oj, 
resistance  can  be  determined  with  fair  accuracy  down  to 
0-0001  ft),  or  lower  by  interpolation. 

D. — Electrolytic  Resistance  Measurement. 

The  bridge  serves  excellently  for  measurements  of  the 
resistance  of  liquids,  which  has  assumed  great  imj)ortance 
recently,  notably  as  regards  bacteriological  investigations, 
in  which  the  resistance  of  the  liquid  is  found  to  be  a  very 
accurate  criterion  of  its  acidity,  which  is  affected  by  the  growth 
of  bacteria.  If  a  tube  of  the  liquid  to  be  tested  is  substituted 
for  the  resistance  .S'  in  Fig.  12,  with  inner  electrodes  as  potential 
terminals,  polarisation  effects  are  greatly  reduced  and 
remarkably  consistent  measurements  can  be  made  by 
using  alternating  currents.  A  valve  amplifier  and  tele- 
phone may  be  used  as  detector  if  desired  for  measurements 
with  very  low  potential  gradients,  and  any  capacity  effect 
may  be  determined  by  connecting  the  variable  condenser 
across  the  arm. 

Fig.  13  shows  the  type  of  tube  and  electrodes  which  have 
been  found  most  suitable  for  such  tests. 


Jnsu/ated  Stems 
to  Potential  Electrodes 


frGlass  Tube 


ST—  =  Electrolyte 


Metal  Gauze 
Potential  Electrodes 

Current  Electrode  Plates 

Pig.  13. — Tube  and  Electrof.es  for  JIeasveemest  of  the  Resis. 
Tan'Ce  of  Electbolvsis. 


and  ot  self  inductance  from  6  to  ].50  millihenries,  which,  with 
the  range  of  resistance  in  the  bridge,  enables  inductances  to 
be  tested  from  6  microhenries  to  1.50  henries.  The  apparatus 
is  provided  with  two  scales  reading  the  self  or  mutual  induc- 
tance directly,  and  with  a  small  change-over  switch  for  .simul- 
taneously changing  the  connections  of  the  coils  in  both  discs 
into  series  or  parallel. 

Although  the  foregoing  diagrams  show  the  more  commonly 
used   tests,   practically   every   bridge   method   of   measuring 


Fig.  14. — Variable  Self  and  JIctual  Ixductaxc  e  Standard. 

inductances  and  capacities  can  be  adapted  to  it  very  easily  and 
quickly,  and  the  compactness  and  symmetry  of  the  bridge  and 
connections  renders  interference  errors  much  less  likely.  The 
bridge  and  accessories  are  made  by  Messrs.  H.  Tinsley  &  Com- 
jiany,  of  Werndee  Hall,  South  Norwood,  who  have  issued  a 
descriptive  jiamphlet  giving  numerical  examples  of  the  various 
tests. 


The  Paper  by  Mr.  Rivers-Moore  on  "  The  Conductivity  of 
Sea  Water,"'  which  appeared  in  the  Electrician  of  February 
7th  last,  shows  the  applicability  of  the  bridge  for  elec- 
troh-tic  resistance  measurements.  Remarkable  consistency 
was  found  in  the  values  of  the  specific  resistance  obtained 
over  a  very  considerable  range  of  current,  frequency  and  length 
of  liquid  column. 

The  apparatus  has  been  used  for  some  time  past  in  the  test 
room  of  Messrs.  H.  Tinsley  ct  Company,  both  for  capacity  and 
inductance  tests,  and  for  the  preliminary  adjustment  of  low- 
resistance  standards. 

Fig.  14  shows  a  convenient  form  of  variable  self  and  mutual 
inductance  standard  devised  by  the  author  for  use  with  this 
bridge.  It  is  of  the  well-known  parallel  disc  form,  with 
oval  coils  ;  but  each  disc  has  separate  terminals,  so  as 
to  be  used  separately  as  a  mutual  inductance  standard,  or  in 
series  as  a  self -inductance  standard.  As  ordinarily  made,  each 
coil  has  an  inductance  of  about  25  millihenries  and  resistance  of 
oOoj,  and  when  the  two  coils  in  each  disc  arejjoined  in  parallel  the 
mutual  mductance  varies  from  0  to  i"  millihenries,  with  a 
resistance  of  1.5cu  in  each  circuit,  and  the  self  inductance  ot  the 
two  discs  in  series  from  6  to  JO  millihenries.  By  connecting 
the  two  coils  in  each  disc  in  series,  however,  the  inductance 
and  resistance  are  each  increased  exactly  four-fold,  so  that  the 
total  range  of  mutual  inductance  is  from  0  to  ±.30  millihenries, 


Electric  versus  Steam  Locomotives. 


An  interesting  '"  piactical ''  test  of  the  relative  hauluig  powers 
of  a  steam  and  electric  locomotive  is  described  in  the  "  Scientific 
American."  The  electric  locomotive  was  78ft.  in  length,  17  ft.  high, 
and  weighed  265  tons.  It  was  driven  by  direct-connected  motors 
mounted  on  its  14  axles,  and  was  supplied  with  direct  current  at  3,000 
volts.  Its  horse-power  was  3,240.  Tests  shoAved  that  the  gearlesa 
electric  locomotive  works  at  10  per  cent,  higher  efficiency  at  50 
m.p.h.  than  the  geared  type,  and  this  locomotive  has  been  designed 
for  handling  a  train  weighing  960  tons  on  a  gra<lient  of  2  per  cent, 
at  25  m.p.h. 

This  huge  locomotive  was  coupled  to  two  modern  and  jMwerful 
express  steam  locomotives.  To  avoid  the  possibility  of  accidents.- 
the  test  was  oan'ied  out  by  having  the  contestants  ])ush  instead 
of  puU  agamst  one  another.  The  result  was  an  undeniable  victory 
for  the  "  electric."  To  quote  from  our  contemporary's  account 
'"  the  steam  engines  were  foiced  backward,  firet  only  by  inches,  but 
gradually  as  the  fuU  power  of  the  electric  locomotive  was  brought 
into  play,  the  procession  became  a  rout,  and  when  the  test  ended 
a  few  minutes  later,  the  steam  locomotives  were  moving  steadily 
backwards." 

Although  we  welcome  this  accomit  of  the  powers  of  the  electric 
locomotive  over  the  more  orduiary  steam  type,  it  would  lie  in- 
teresting to  know  rather  mere  about  the  conditions  involved,  and 
especially  the  horse  jx)wer  of  the  steam  locomotives,  and  whether 
both  electric  and  steam  engines  were  started  simultaneously. 
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M^^ill  the  Tube  Fares  be  Increased  ? 


The  Effect  on   the  Knjjineering  Industry  of  London. 

By    M\    J.    HISCOX. 


The  proposed  drastic  revision  of  tube  and  tram  fares  has  caused 
something  approaching  consternation  in  the  industrial  circles  of  the 
metropolis,  and  should  these  proposals  materialise  the  effect  will 
react  upon  industry  in  no  imcertain  manner.  At  a  time,  too,  when 
the  housing  conditions  are  sucli  as  have  never  before  been  experi- 
enced, when  labour  is  in  sueh  a  volcanic  state  that  the  utmost  taet 
and  consideration  is  necessarj',  and  when  hannonious  working  wa.s 
never  before  so  essential  to  our  national  well  being,  it  seems  in- 
cre<lible  that  such  a  proposition  could  be  seriouidy  contemplated. 
No  matter  from  what  standpoint  it  is  viewed,  it  ajipears  to  be  the 
supreme  height  of  folly,  being  fraught  with  such  serious  conse- 
quences as  to  merit  the  grave  attention  of  all  classes  of  the  com- 
mtmity. 

We  who  have  the  good  will  of  the  engineering  industry  at  heart, 
who  have  ever  been  optimistic  of  its  speedy  recoverj'  from  the 
battering  it  has  received,  and  who  have  striven  conscientiously  for 
the  intelligent  and  active  co-operation  of  aU  classes,  must  feel  some- 
what disheartened  at  the  thought  that,  just  as  our  efforts  appeared 
to  be  showing  results,  they  should  be  thrown  back  by  such  a  reac- 
tionary proposal.  And  we  in  London,  knowing  full  well  the  jjeculiar 
disadvantages  under  which  we  labour,  feel  noAv  that  those  disadvan- 
tages, which  were  gradually  becoming  less  apparent,  have  reappeared 
in  greater  strength.  The  engineering  industry,  in  which  the  readers 
of  this  journal  are  interested,  will  undoubtedly  be  seriously  affected 
shoidd  the  proposals  mentioned  become  an  established  fact,  and  it 
behoves  each  one  of  us  therefore  to  rememberthat  all — emploj-ers  and 
employees — must  feel  the  consequences.  Xot  only  have  we  to 
consider  its  probable  effect  upon  labour  unrest,  but  also  its  effect 
upon  the  obtaining  of  adequate  and  efficient  labour. 

Before  the  war,  the  engineering  industry  of  the  metropolis  was  at  a 
discount,  and  could  not  compare,  or  compete  with,  the  great  indus- 
trial areas  of  the  Midlands  and  the  North.  The  reasons  can  briefly  be 
enumerated  :  Higher  rents,  higher  rates,  lack  of  space,  and  last,  but 
not  least,  an  inadequate  supply  of  efficient  labour.  Your  skilled 
mechanic  came  not  to  the  south  ;  he  nearly  always  turned  to  the 
north,  and  if  by  chance  one  turned  his  steps  in  this  direction,  it  was 
only  as  a  result  of  a  bribe — by  ^\ay  of  higher  wages. 

There  was  plenty  of  labour  available — of  a  sort — but  no  sooner  did 
a  man  become  proficient  than  he  was  away — to  the  Midlands  or  the 
North.  The  provincial  mechanic  had  no  yearning  to  come  to 
London,  for  he  gained  nothing  by  so  doing.  Thus  it  was  that  the 
Iiondon  engineer  had  to  pay  more  for  inferior  labour  than  his 
northern  competitor  did  for  the  efficient  worker,  and  it  cannot 
be  wondered  at,  therefore,  that  as  a  comjiotitor  he  was  at  a  grave 
disadvantage. 

The  war,  however,  gave  the  London  engineer  his  chance,  and  he 
took  the  fullest  advantage  of  it.  Efficient  labour  \\  as  more  equitably 
distributed,  and  with  food  control  operating  throughout  the  country, 
the  worker  was  as  well  off  in  London  as  elsewhere — so  he  stayed. 
The  one  great  drawback  was  the  housing  question,  but  by  travelling 
a  few  miles  per  day  he  was  able  to  set  up  a  home  in  the  suburbs, 
Tejoicing  in  the  fact  that,  although  the  travelling  facilities  were  con- 
ducive to  discomfort  rather  than  othenvise,  they  entailed  no  great 
pull  upon  his  purse  strings.  The  conclusion  of  the  war  saw  the 
London  engineering  industrj'  in  a  stronger  jx)sition  than  ever  before, 
and  it  soon  became  apparent  that  many  of  the  disadvantages  under 
which  it  had  laboured  for  so  long  had  disappeared,  and  that  it  was 
in  a  xwsition  to  (-ompete  with  provincial  rivals.  The  last  year  has 
abundantly  proved  the  truth  of  this,  and  there  was  every  hope  that 
this  year  would  see  the  results  which  are  to  be  attained  by  constant 
application  and  earnest  endeavour. 

Now,  however,  like  a  cloud  of  the  size  of  a  man's  hand,  a  new 
trouble  aj)ix'ars  on  the  horizon — a  new  obstacle,  probably  more 
formidable  than  those  which  have  gone  before,  which  must  be 
encountered  and  overcome.  That  it  wiU  be  ultimately  surmounted 
is  beyond  all  doubt,  but  the  mischief  it  is  likelj-  to  cause  ere  it  is 
conquered  will  be  tremendous.  It  will  be  added  fuel  to  the  fire  of 
labour  unrest,  for  already  the  firebrands  are  leaping  up,  and  it  looks 
as  though  some  people,  either  by  accident  or  design,  will  succeed  in 
forcing  that  great  mass  of  intelligent  labour  into  the  hands  of  those 
frcm  whom,  to  the  present,  it  has  kept  clear     To  put  the  matter  in  a 


nutshell,  the  I»ndon  engineer  cannot  compete  with  tlic  provincial 
unless  he  has  equal  facilities  in  the  matter  of  etficient  labour,  and  if 
the  proposetl  increases  in  connect  ion  with  tube  and  t  ram  fan's  become 
operative  he  will  not  get  it.  As  before  mentioned,  the  travelling 
facilities  offered  to  the  Londoner  have  never  been  conducive  to  com- 
fort— in  fact,  the  business  for  some  time  ha.s  been  a  jK>rfect  night- 
mare, the  intensity  of  which  can  never  be  realised  by  those  who  have 
not  experienced  it — but  they  have,  at  all  events,  provided  tlie  means 
of  reaching  work  from  a  suburban  home,  at  a  rate  which  made  but  a 
small  addition  to  tlie  house  rent.  A  fact  that  must  be  borne  in 
mind  is  that  the  worker  considers  his  travelling  fares  as  part  of  the 
house  rent  in  calculating  his  accounts,  for  if  he  pays  15s.  per  week 
for  the  house  and  3s.  per  week  for  fares,  then  he  puts  down  rent  at 
18s,  per  week. 

Consider  then  the  effect  a  drastic  increase  of  his  travelling  expenses 
will  have  upon  his  income,  and  ask  yourself  if  he  is  likely  to  be  con- 
tented. His  first  impulse,  perhaps,  will  be  to  endeavour  to  bring 
his  home  nearer  to  his  work,  but  with  the  housing  problem  in  its 
present  condition,  liis  efforts  in  this  direction  are  not  likely  to  meet 
with  success.  The  next  move  is  to  demand  higher  wages,  and  failing 
in  this  he  will  seek  the  earliest  opportunity  of  migrating  to  the  pro- 
vinces. It  may  be  argued  that  the  shortage  of  house~s  is  not  confined 
to  London,  and  that  the  difficulty  likely  to  be  experienced  in  this 
connection  will  persuade  him  that,  even  with  the  higher  travelling 
expenses,  he  is  better  off  where  he  is.  This  may  be  so  under  certain 
conditions,  but  when  a  man  is  labouring  under  what  he  considers  an 
injustice,  he  is  usually  detennined  to  travel  wider,  even  though  he 
may  fare  worse,  rather  than  to  submit.  He  will  secure  a  fresh  job, 
bear  the  discomfort  of  lodgings,  and  stand  tlie  expense  of  main- 
taining two  homes  for  a  considerable  period,  rather  than  pa}'  the  toll 
demanded  of  him. 

The  em])l(>yer  will  suffer,  of  course,.  He  will  be  faced  with  the 
alternative  of  losing  his  best  labour,  or  paying  more  for  it.  Which- 
ever course  he  adopts  he  will  be  saddled  with  the  disadvantages 
existent  in  pre-war  days,  and  under  .such  circumstances  how  can  the 
London  engineer  comijete  with  the  provincial  '!  Many  people  travel 
six,  eight  and  ten  miles  each  day  to  work,  and  at  2d.  per  mile  the 
expense  incurred  w  ill  be  considerable.  Is  it  conceivable  that  anyone 
can  be  expected  to  jxiy  £1  per  week  for  the  privilege  of  getting  to 
work  ?  The  whole  business  is  so  manifestly  absurd  as  to  render  it 
incredible  that  anyone  with  a  grain  of  intelligence  could  entertain  it 
for  a  moment.  The  average  worker  in  the  engineering  factory  is  on 
duty  for  4i  hours  on  Saturday  morning.  Will  he  pay  50  jxt  cent, 
of  what  ho  will  receive  to  provide  himself  with  travelling  faciUties 
in  order  to  earn  it  ? 

The  London  engineering  industry  wants  everj'  efficient  worker  it 
can  get,  and  the  term  "  worker  "  here  includes  ererj'  phase  of  the 
industrj' — managerial,  administrative,  productive.  We  cannot 
allow  anyhndji,  no  matter  how  highly  placed,  to  dictate  to  us  in  this 
respect.  lie  have  received  no  help  from  outside  sources,  neither  did 
we  expect  it.  When  our  troubles  and  difficulties  became  known, 
we  were  told  to  re-organise — and  w^e  did.  Can  we  not  pass  on  the 
suggestion  to  those  who  now  propose  to  lighten  their  burdens  by 
passing  the  greater  portion  of  them  over  to  other  jjeople  ?  That  is 
not  re-organisation,  but  re-adjustment,  and  whilst  any  fool  can 
re-adjust  (so  long  as  other  fools  are  available  for  the  purjiose)  ordy  a 
genius  can  re-organise.  One  wonders  if  this  is  the  reason  for  the 
suggested  rc\'ision  of  fares. 

So  far  from  increasing  the  burdens  of  the  travelling  public,  the 
time  is  ripe  for  a  reduction.  London  is  a  fairly  big  place,  and  its 
inhabitants  cannot  all  live  within  the  somid  of  Bow  BeUs.  Power 
conveyance,  therefore,  is  an  absolute  necessity,  and  being  a  neces- 
sity it  must  be  up  to  the  standard.  The  Underground,  'bus  and 
tramway  companies  undertook  the  business,  and  they  must  can}- 
out  their  obhgations.  If  they  cannot  do  so,  we  must  get  someone 
who  can.  We  want  big  men  on  a  job  of  that  description,  not  pigmies, 
and  the  fact  that  the  transit  facilities  have  been  a  scandal  for  years 
suggests  that  a  change  of  control  w-ould  be  an  advantage. 

Come  what  may,  we  must  retain  the  position  we  have  won,  and 
never  again  must  the  London  engineer  be  at  a  disadvantage  when 
competing  with  provincial  rivals,  as  in  the  days  before  the  war. 
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Tree  Telephony  and  Telegraphy. 


By  Mnj'or-General  GEORGE   O.   SQUIER. 

(Chief  Signal  Officer  United  Slates  Army  ) 


Iniroduction. — In  1904  the'author  conducted  some  experiments 
■nith  a  view  to  utilising  growing  trees  as  antemiJe  for  radio  tele- 
graphy and  discovered  the  eftieacy.of  using  a  direct  metallic  contact 
to  certain  trees  (principally  eucalyiitus)  to  increase  the  audibility  of 
radio  signals.  His  attention  was  tirst  called  to  this  phenomenon 
during  the  course  of  summer  manoeuvres  of  the  Army  Camp  at 
Atascadero,  California,  where,  due  to  the  prevalence  of  the  dry 
season  and  the  unusual  character  of  the  soU,  it  was  found  that  the 
regular  army  buzzer  telephone  and  telegraph  sets  were  inoperatixe 
with  any  ordinary  ground  or  earth,  but  became  operative  xxhen  con- 
nected to  a  metallic  nail  driven  in  the  trimk  or  roots  of  a  tree. 
Quoting  from  an  accotmt  of  subsecjuent  experiments  the  author 
remarks  that  it  ""  would  seem  that  living  vegetation  may  play  an 
important  part  in  electrical  phenomena.  Living  vegetable  organ- 
isms absorb  and  conduct  electromagnetic  oscillations  over  a  wide 
range  of  the  electromagnetic  spectrum,  beginning  T\ith  sunlight, 
and  extendmg  to  waves  of  identical  character,  but  of  immensely 
greater  lengths,  such  as  Hertzian  radiation,  telephonic  waves,  antl 
oscUlations  of  the  ordinary  low  frecjuencies  used  in  commercial 
electric  transmission  Unes.  Disruptive  discharges  bet\i'een  vege- 
table electrodes  and  electrostatic  effects  between  vegetable  surfaces 
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may  be  employedjby  means  of  apparatus  involving  principles  akeady 
well  known  to  science.  Vegetation  should  be  studied  more  svstem- 
atically,  from  a  distinctly  physical  staiid])oint  than  has  been  done  irk 
the  past." 
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are  easily  produced.  The  experiments  referred  to  suggest  that  the 
earth's  surface  is  already  generously  proVided  with  efficient  anteiuia^, 
which  niay\be  utihsed  for  space  telegraphy.  A  growing  tree, 
covered  with  foliage,  is  influenced  inductively  by  electrical  distur- 
bances outside  of  itself,  and  becomes  generally  responsive  to  induced 
electrical  oscillations.  It  should  offer,  therefore,  a  promising  means 
of  studying  meteorological  effects  of  anelectrical  character,  particu- 
larly those  of  lightning  discharges,  and  the  electricitj'  of  the  au.  One 
of  the  first  practical  rules  for  the  preservation  of  life  against  lightning 
is  to  avoid  the  vicinity  of  a  tree.  Great  forest  areas  may  exercise  an 
influence  in  maintaining  a  general  equilibrium  between  the  elec- 
trical charges  of  the  upper  atmosphere  and  the  earth,  and  compari- 
sons between  observatories  from  the  interior  of  great  desert  areas 
devoid  of  any  vegetation,  with  those  from  other  portions  of  the 
earth's  surface  well  covered  with  forests,  would  be  instructive.  Thus, 
the  general  surface  of  the  earth  may  be  considered  as  supj^Ued  by 
niture  with  innumerable  meteorological  observation  towers,  which 

*  Abstract    of    a  commuuication  to   the    Journal   of  the  Franklin 
Institute. 
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Tree  Antcnmr. — In  connection  with  the  organisation  and  develop- 
ment of  transatlantic  radio  reception  carried  out  during  the  jjeriod 
of  the  war  the  Signal  Corps  established  a  chain  of  sjiecial  receiving 
stations  in  different  parts  of  the  United  States  to  copy  and  record 
enemy  and  allied  radio  messages  from  European  stations  for  the 
information  of  oiu-  Army  General  Staff.  Directions  were  given  to  the 
Signal  Corps  Laboratory  at  Camp  Alfred  Vail,  Little  Silver, jXew 
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Jersey,  and  also  to  the  experimental  staii'  in  Washington  to  test  the 
efficiency  of  growing  trees  as  receiving  antennae  in  connection  with 
this  service. 

The  problem,  as  a  war  measure,  was  attacked  anew.  It  wa& 
immediately  discovered  that  with  the  sensitive  amplifiers  now  in 
use  it  was  possible  to  receive  signals  from  the  principal  European 
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stations  by  simply  laying  a  small  wire  netting  on  the  ground  beneath 
the  tree  and  connecting  an  insulatetl  wire  to  a  nail  driven  in  the  tree 
well  within  the  outline  of  the  tree  top.  One  of  the  U'st  receiving 
arrangements  is  found  to  be  an  elevated  tree  earth-terminal  in  the 
upper  part  of  the  tree  top,  and  an  earth  consisting  practically  of 
several  short  i)icces  of  insulated  wire  sealed  at  the  outer  ends  radia- 
ting out  from  a  common  centre,  and  buried  a  few  inches  beneath  the 
surface  of  the  ground  in  the  neighbourhood  of  the  tree.  It  was 
soon  found  that  a  tree -antenna  could  be  used  eflficiently  as  a  mul- 
tiple receiving  set  over  widely  different  wave  lengths,  receivmg 
either  from  separate  termiinals  at  the  same  or  different  heights  of 
the  tree  or  in  series  from  the  same  terminal.  This  same  tyjx"  of 
circuit  was  employed  in  an  inverse  maimer  for  telephonic  trans- 
mitting purposes,  and  it  was  found  that  two-way  telejjhonic  com- 
munication over  short  distances  was  easily  established  with  remark- 
ably low  values  of  transmitting  antenna  current.  The  He.xibility  of 
this  arrangement  is  very  striking.  The  linking  up  of  wire  and  wire- 
less methods  was  found  to  be  convenient  and  efficient.  Radio  tele- 
phonic messages  from  airplanes  were  readily  received  by  the  tree- 
antenna  arrangement  and  transferred  thence  to  the  wire  system  of 
the  City  of  Washington,  and  finally  received  at  any  point  desired. 
Furthermore,  telephonic  transmission  through  the  tree-antenna 
was  received  by  another  tree-antenna,  and  automatically  returned 
to  the  sender  on  a  wire  system,  thus  making  the  complete  circuit. 
Long-distance  reception  on  any  wave  length  from  all  the  larger 
European  stations,  and  from  our  ships  at  sea,  was  easily  accom- 
plished and  traffic  copied  on  a  twentj-four  hour  sctiedulo  by  the 
regular  enlisted  operators  of  the  ijignal  Corps.  A  small  portable 
house  serving  as  a  tield  laboratorj-  was  erected  in  the  midst  of  the 
iorest  area  on  Grant -road,  Washington,  D.C.,  between  the  Bureau  of 
Standards  and  Chevy  Chase,  Maryland,  and  here  was  assembled  a 
collection  of  the  most  efficient  vacuum  tube  amplifiers  developed  to 
date  by  the  Signal  Corps  of  the  Army,  the  Navy,  the  British  and  the 
French,  and  of  commercial  firms  in  the  United  States. 


curves  obtained  from  these  test-s^are^shown  in  Figs.  1,  2  and  It- 
Wave  lengtlis  from  15(l  to  7(Xt  met  res  are  covered.  The  small  change 
in  the  elc<'tn)statio  capju  ity  occasioned  by  making  electrical  contact 
w  ith  the  tree,  while  other  lomhtions  remain  unaltered,  and  the  large 
increase  in  resistance,  arc  to  bo  remarked.  The  increase  in  resistance 
is  imrticularly  pronounced  for  small  heights  and  long  wave  lengths. 
Xo  corresixmdencc  is  to  be  observed  between  the  resistance  curves 
as  detennined  by  these  measurements  and  the  cur^'cs  representing 
the  radiation  resistance  of  a,  simple  vertical  wire.  The  explanation 
of  such  large  resistance  values  in  case  of  true  antcnniv  is  probably 
to  be  found  in  the  effect  of  the  immediate  proximity  of  partially 
conducting  media  to  the  conducting  lead.     For  long  waves  (low- 


frequencies)  the  substituting  method  was  not  satisfactory,  so  another 
method,  in  which  the  antenna  of  unknown  properties  was  shunted 
around  a  condenser,  which  constituted  a  portion  of  a  resonant  cir- 
cuit, was  used.  This  method  of  measurement  yields  the  apparent 
values  of  the  antenna  constants,  when  they  are  considered  as  ele- 
ments in  parallel.  Figs.  4  and  5  were  thus  obtained.  The  appa- 
rent capacity  cur\'es  in  Fig.  4  are  instructive,  indicating,  as  they  do, 
a  capacity  proportional  to  the  height  of  contact. 

Besides  showing  capacity  and  resistance  as  functions  of  height  of 
contact,  they  may  also  be  plotted  as  functions  of  frequency,  or,  as 
happens  to  be  more  convenient  in  this  case,  the  square  root  of  fre- 
quency.    Such  a  curve  is  shown  in  Fig.  6. 


f".  Electric  Data  on  Tree  Aiitennae. — Data  on  the  electrical  constants 
of  tree-antenna;  have  been  obtained  by  Capt.  F.  E.  Pernot,  Signal 
Corps,  in  charge  of  the  Signal  Corps  radio  research  laboratory  at  the 
Bureau  of  Standards.  Early  experiments  served  to  ascertain  the 
relation  between  the  audibility  of  received  signals  and  the  height 
of  the  tree  contact  above  the  ground,  but  gave  no  data  concerning  the 
magnitudes  of  the  electrical  properties  which  characterised  such  an 
antenna  system.  It  is  the  intention  here  to  examine  more  closely 
into  such  properties. 

The  two  quantities  which  serve  to  characterise  an  antenna  system 
are  (1)  the  apparent  impedance  of  the  antenna  as  measured  at  the 
particular  frequency  in  question  from  the  two  terminals  which  lead 
to  the  receiving  set,  and  (2)  the  electromotive  force  at  these  terminals 
when  they  are  open-circuited. 

The  results  of  a  series  of  experiments  on  a  pine  tree  are  assembled 
jn  the  original  Paper.  Tree  contact  was  made  through  copper  nails 
driven  three  inches  into  the  tree.  Ground  contact  was  made  througli 
a  bundle  of  copper  wire  buried  three  feet  deep  in  moist  soil.  Three 
grounds  were  installed  so  that  the  individual  resistances  could  be 
determined.  An  average  value  for  this  resistance  with  direct  current 
was  150  ohms.  At  radio  frequencies,  on  account  of  capacity  effects, 
this  resistance  was  much  smaller.  Using  the  substitution  method, 
measurements  of  the  apparent  series  capacity  and  resistance  of  the 
lead  alone  and  of  the  lead  attached  to  nails  driven  into  the  tree  at 
various  heights  were  made  at  different  frequencies.  In  all  cases  the 
Jead  was  of  just  sufficient  length  to  reach  to  the  jx)int  of  contact, 
-whether  connected  electricallv  to  the  naO  or  free.      Some  families  of 
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It  can  be  shown  that  the  receiver  constants  for  which  a  maximum 
energy  extraction  from  the  antenna  is  obtained  are  :  ( 1 )  The  receiver 
inductance  should  be  such  as  to  resonate  with  the  apparent  antenna 
capacity  at  the  frec^uenoy  in  question.  (2)  An  effective  receiver 
resistance  equal  to  the  apparent  resistance  of  the  antenna  at  the 
frequency  in  c^ueslion. 

An  inspection  of  the  foregoing  curves  shows  that,  in  general,  the 
effective  antenna  resistance  is  many  times  the  apparent  resistance 
of  antennae  orduiarily  used  ;  the  design  of  receivers  should,  therefore, 
be  materially  altered  in  order  to  utilise  the  energy  impinging  upon 
the  tree  to  te  best  advantage.  Except  for  very  weak  signals,  how- 
ever, it  is  not  necessarj'  to  utilise  this  energy  to  the  fullest 
extent,  so  that  receivers  of  present  design  may  ))c  used,  and 
when  so  used,  are  responsive  to  any  wave  length  of  radiation. 

{To  be  concluded.) 
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The  Report  of  the  Nitrogen  Products  Committee. 


f  Concluded  from  p.  us.) 


Cost  of  the  Cyaxamii'e  Process. 
Ill  the  case  of  the  cyanamido  process  the  power  requirements  in  the 
latest  apparatus  used  amount  to  al)mit  Kifi  kw.-hours  per  kilogramme  of 
nitrogen  tixed  or  about  2  kw.  years  ])er  metric  ton  of  combined  nitrogen. 
This  figure  is  inclusive  of  the  ie(|uiniiients  of  the  carbide  stage,  nitrogen 
plant,  the  c.vamimide  furnace  and  all  thi'  necessary  crushing  and  grinding 
plant.  -Abundant  supplies  of  raw  iiiaterials  ai-e  i-equired  for  this  process, 
and  are  available  in  the  United  Kingdom,  and  the  cost  of  materials 
delivered  at  a  favourably  situated  factory  should  not  exceed  Uis.  per 
metric  ton  for  anthracite  and  .">s.  ])er  nu'tric  ton  for  lime.  The  quan- 
tities iiqiiired  for  the  production  of  a  metric  ton  of  cyanamide  amount 
to  from  4.50  kg.  to  500  kg.  of  anthracite,  and  from  700  kg.  to  7,50  kg.  of 
lime,  according  to  the  manufacturing  practice  adopted.  The  total 
caintal  outlay  required  for  a  large  single  cyanamide  factory  under 
British  conditions  would  amount  to  about  £45  per  metric  ton  of  com- 
bined nitrogen  per  annum.  Of  this  sum  the  carbide  and  cyanamide 
installation  would  require  about  £25  and  the  steam  power  section  about 
£20. 

The  estimated  production  cost  at  the  factory  with  electrical  energy 
at  £3-75  per  kilowatt-year  would  amount  to  about  £24  per  metric  ton 
tixed  nitrogen  in  the  form  of  raw  cyanamide.  Kven  when  adding  to  the 
cost  of  the  treatment  of  the  raw  ])roduct  the  charges  for  interest,  &c., 
there  is  still  a  substantial  margin  as  coinpai-cd  with  the  pre-war  market 
price  of  fixed  nitrogen  in  the  form  of  Chili  nitrate  and  ammonium  sul- 
jihate.  The  advantage  of  this  process  is  its  adaptability  for  the  manu- 
facture of  calcium  carbide  as  an  intermediate  product.  The  demand 
for  this  is  steadily  increasing,  and  provides  a  ready,  though  indirect, 
method  of  obtaining  ammonia  b3-  the  fixation  of  atmospheric  nitrogen, 
on  account  of  the  facility  «ith  which  the  cyanamide  can  be  decomposed 
and  used  as  combined  nitrogen  in  the  fonn  of  ammonia.  The  total 
capital  cost  under  British  conditions  of  a  complete  carbide  cyanamide 
and  ammonia  factory  of  large  size  will  amount  to  about  £54  ])er  metric 
ton  of  ammonia  nitrogen  per  annum,  and  upon  the  basis  of  electrical 
energy  at  £3  75  per  kilowatt  year,  the  production  cost  of  pure  ammonia 
liquor  and  of  ammonium  sulphate  would  amount»to  about  £29  and  £3S 
per  metric  ton  respectively  of  combined  nitrogen. 

JIaking  allowance  for  further  charges  these  figures  still  show  a  con- 
siderable margin  over  the  pre-war  market  prices  of  the  corresponding  form 
of  combined  nitrogen,  while  they  also  reveal  the  fact  that  the  extra 
capital  and  working  expenses  required  for  producing  pure  strong  am- 
monia on  a  large  scale  are  by  no  means  inconsiderable."  As  regards 
calcium  carbide  the  power  recjuirements  per  metric  ton  are  somewhat  less 
than  Ookw.-year,  and  the  production  cost  would,  therefore,  amount  to 
about  £5  per  metric  ton,  with  electrical  energy  at  £3'75  per  kilowatt-year. 
The  capital  outlay  for  a  large  scale  carbide  factory  with  a  steam  turbo- 
electric  power  station  would  be  of  the  order  of  £8  to  £9  per  metric  ton 
of  carbide  per  annum. 

It  would,  therefore,  appear  that  the  higher  cost  of  electrical  energy 
under  British  conditions,  although  an  important  factor  from  the  point  of 
view  of  foreign  competition,  is  to  a  large  extent  ofif-set  b}'  other  favourable 
fivctors,  such  as  cheap  and  abundant  raw  materials  and  the  elimination  of 
sea  freights.  There  seems  no  reason  why  the  manufacture  both  of 
carbide  and  of  calcium  cyanamide  if  laid  out  on  a  large  scale  should  not  be 
successful  in  this  country.  There  are  blocks  of  undeveloped  water- 
power  in  Scotland  of  siifficient  size  for  the  operation  of  a  large  factory. 

The  Habee  Proce.ss. 

In  considering  the  Haber  process,  the  commercial  development  of 
which  has  been  entirely  confined  to  Germany,  the  Committee  come  to  the 
conclusion  that  this  can  produce  a  marketable  form  of  combined  nitrogen 
at  a  cost  about  equal  to  that  of  the  calcium  cyanamide  process,  utilising 
energj'  at  £3  75  per  kilowatt-year,  although  the  latter  process  shows  an 
advantage  when  cheaper  water-power  is  available.  On  account  of  the 
purity  of  the  synthetic  ammonia  the  Haber  process  is  especially  suitable 
for  use  in  conjunction  with  the  ammonia  oxygen  process  for  the  manu- 
facture of  nitric  acid  and  ammonia  nitrate. 

In  considering  the  ammonia-oxygen  process,  which  held  a  position  of 
vital  importance  in  Gennany,  and  constituted  practically  the  only 
method  of  obtaining  nitric  acid  for  militarj-  reciuirements  in  this  country 
during  the  war,  it  is  pointed  out  that  the  experience  gained  with  the 
converters  using  platinum  gauze  as  a  catalyst  is  of  too  recent  date  to 
enable  questions  as  to  plant  and  methods  of  working  to  be  definitely 
settled.  The  principal  characteristics  of  the  process  are  small  power 
requirements,  even  when  electrically-heated  platinum  gauze  is  employed 
as  a  catalyst,  the  necessity  if  high  overall  efficiency  is  to  be  secured  for  a 
comparatively  large  recovery  plant  when  water  absorption  is  employed, 
the  moderate  capital  and  working  costs  of  the  latest  t\-pes  of  jilant,  and 
the  adaptability  of  the  process  for  manufacturing  nitrates  such  as  am- 
monium nitrate.  The  power  required  in  this  process  is  mainly  for  driving 
fans,  blowers  and  pumps,  and  the  power  requirements  would  be  about 
0'08  kw.-year  per  metric  ton  of  combined  nitrogen. 

ECOXOMIES  OF  ESISTIXG  PbOCESSES  SUMMARISED. 

The  evidence  deahng  with  the  economies  of  the  established  synthetic 
and  non-synthetic  processes  may  be  summarised  in  the  following  conclu- 
sions :  (o)  A  metric  ton  of  nitrogen  gas  can  be  separated  from  the  air 
by  modem  liquefaction  processes  for  less  than  £1.  (h)  The  market  price 
of  a  metric  ton  of  com'nnerf  nitrogen  in  the  United  Kingdom  prior  to  the 
war  varied  from  £(i(i  to  £0~  (in  the  forms  of  ammonium  sulphate  and  Chili 


nitrate  respectively),  (c)  The  various  synthetic  processes  can  produce 
a  metric  ton  of  combined  nitrogen  at  a  cost,  at  the  factory,  of  frimi  £20 
to  £30.  (d)  The  lowest  recorded  market  price  in  the  United  Kingdom 
for  a  metric  ton  of  combined  nitrogen  (as  ammonium  sulphate)  was 
£358  in  1897.  (e)  The  synthetic  processes  can  produce  a  metric  ton  of 
fOHren(»Y('frf(93  to  9(>  per  cent.)  nitric  acid  for  about  half  the  cost  by  the 
Chili  nitrate  retort  process.  (/)  The  synthetic  processes  can  jtroduce  a 
metric  ton  of  combined  nitrogen  reaily  for  the  fertiliser  market,  as  cyana- 
mide (nitrolim)  or  ammonium  sulphate,  at  a  cost  at  the  factorv  of  about 
oreven  less  than  one-half  the  pn-niir  tmirhl  price  of  combined  nitrogen 
in  the  United  Kingdom,  {g)  The  synthetic  processes,  with  the  exception 
of  the  arc  process  under  favourable  conditions  as  regards  cheap  water- 
power,  are  not  in  a  position  to  produce  nitrate  fertilisers  at  asufficientlv 
low  cost  to  face  the  possible  competition  of  Chili  nitrate.  This  position 
may,  however,  be  altered  by  the  development  of  more  economical 
methods  of  recovering  oxides  of  nitrogen  in  the  form  of  nitrate  salts. 
ih)  The  capital  expenditure  for  installing  the  synthetic  processes  is  not 
excessive,  being  somewhat  less  than,  or  on  a  parity  with,  the  pre-war 
market  value  of  the  annual  production,  except  in  the  case  of  the  arc 
process,  for  which  the  outlay  is  nearly  twice  the  market  value  of  the 
annual  production,  (i)  The"  facility  with  which  o.xygen  and  the  rare 
gases  of  the  atmosphere  can  be  obtained  as  by-products  in  the  manu- 
facture of  cyanamide  and  synthetic  ammonia  is  an  asset  in  favour  of 
these  processes  for  British  conditions  on  account  of  the  fact  that  several 
im|)ortant  industries  would  derive  a  substantial  advantage  from  the 
marketing  of  additional  supplies  of  these  gases  at  reasonable  prices. 
The  relative  merits  of  the  processes  themselves,  however,  would  prob- 
ablv  not  be  affected  by  the  prices  obtainable  for  the  by-products 

Two  of  the  partly-developed  processes  reviewed  represent  attempts  to 
manufacture  nitric  acid  from  the  air  by  the  aid  of  fuel  instead  of  elec- 
tricity, and  the  other  two  are  ammonia-producing  processes.  The 
primary  products  of  the  former  consist  of  ox-ides  of  nitrogen  in  such  a 
dilute  form  that  a  very  large  plant  is  essential  for  their  efficient  recovery 
as  long  as  the  present  system  of  water  absorption  has  to  be  relied  upon. 
The  primary  products  yielded  by  the  latter  are  solid,  but  it  is  necessary- 
to  submit  them  to  further  treatment  in  order  to  obtain  a  marketable  form 
of  combined  nitrogen.  In  all  these  methods  of  fixing  nitrogen,  difficul- 
ties have  been  encountered  owing  to  the  elevated  temperatures  required, 
but  there  is  no  reason  to  anticipate  that  they  will  not  eventually  be  over- 
come. The  cyanide  processes  are  further  handicapped  by  the  pro- 
perties and  characteristics  of  the  raw  materials  and  crude  products,  but 
the  Committee  has  been  informed  on  good  authority  that  most  of  the 
consequent  difficulties  have  already  been  surmounted  in  the  course  of 
recent  investigations  carried  out  in  this  country. 

After  careful  consideration  of  the  relative  merits  and  possibilities  of 
the  above  processes  from  the  standpoint  of  British  conditions,  the  Com- 
mittee has  come  to  the  conclusion  that  the  modified  Hausser  process, 
whereby  power  and  nitric  acid  can  be  obtained  simultaneously,  and  the 
cyanide  processes  for  the  production  of  synthetic  ammonia  are  the  most 
promising  of  the  partly  developed  methods  of  fixing  nitrogen,  and  are 
well  worthy  of  a  tiial. 

FvTCRE  Developments. 
With  reference  to  future  developments  in  nitrogen  fixation,  it  is  prob- 
able that  the  prospects  will  be  more  favourable  for  ammonia-producing 
processes  than  for  direct  nitric  acid  processes,  on  accoimt  of  the  relatively 
small  demand  for  nitric  nitrogen  under  normal  conditions,  and  of  the 
facility  with  which  it  can  be  obtained  from  ammonia  nitrogen  by  recent 
methods  of  catalytic  oxidation. 

The  Research  .Work  Undertaken. 
The  Committee  w-ere  required  by  their  terms  of  reference  to  carry  out 
experimental  w-ork  to  arrive  at  definite  conclusions  as  to  the  practica- 
bility and  efficiency  of  processes.  It  was  decided  that  experimental 
work  should  be  concentrated  upon  the  problem  of  the  svnthesis  and 
oxidation  of  ammonia,  as  it  was  felt  that  the  results  obtained  might 
prove  of  special  value  during  the  course  of  the  war.  Dr.  J.  A.  Harker, 
O.B.E.,  F.R.S.,  was  appointed  director  of  research  to  deal  with  this  part 
of  the  work,  and  devoted  the  w^hole  of  his  time  to  the  acquisition  of 
equipment  and  staffing  of  the  research  laboratory.  Accommodation  for 
this  puqiose  was  obtained  at  the  University  of  King's  C'ollege.  London, 
and  a  beginning  was  made  during  the  summer  of  1916  with  a  systematic 
.study  of  the  chemistrv  of  the  srathetic  ammonia  process.  The  process 
was  "first  investigated"  on  a  laboratory  scale,  when  some  of  the  more 
important  matters  dealt  with  were  "the  efficiency  and  behaviour  of 
numerous  patented  and  other  catalysts,  with  a  view  to  the  selection  of 
those  best  suited  for  technical  use  :  the  determination  of  the  conditions 
of  temi)erature,  pressure  and  gas  velocity  for  the  best  yields  of  ammonia  : 
the  effect  of  impurities  liable  to  occur  in  catalytic  substances  and  in  the 
gases  themselves,  and  the  methods  for  the  removal  of  such  impurities  : 
the  revivification  of  catah'sts,  the  activities  of  which  had  become  impure 
during  use  :  methods  for"  the  removal  of  ammonia  produced  during  the 
siTithesis,  and  an  examination  of  the  problems  involved  in  the  circulation 
of  gases  at  high  pressures  and  velocities,  including  the  study  of  heat 
insulation  and  of  thermal  exchange  between  current  and  heated  gases. 
It  was  realised  that  the  technical  success  of  an  ammonia  process  depended 
essentiallv  upon  the  cost  and  q  uality  of  the  hydrogen  available,  and  that 
it  would,"  therefore,  be  necessarv  to  find  a  method  of  manufacturing  a 
pure  gas  at  a  cost  much  lower  than  that  of  any  hydrogen  produced 
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commercially  in  this  countrj-.     A  separate  branch  of  the  resonnh  was 
therefore  constituted  to  go  into  this  question. 

With  regard  to  the  oxidation  of  ammonia,  an  investigation  was  in- 
stituted to  cover  the  following  lields  of  inquiry:  The  most  suitable 
catalytic  materials  for  the  combustion  of  gaseous  ammonia  with  air  or 
oxygen,  the  design  of  converters  suitable  for  technical  use,  and  an 
investigation  of  their  efJieiency,  out]>ut  and  general  behaviour  under 
widely  ditferinp  conditions.  The  reaction  kinetics  of  the  oxidation 
proi'css  as  a  whole,  including  the  absorption  of  oxides  and  nitrogen  by 
water  and  tower  s\-stems.  and  the  pnHluction  of  strong  nitric  acid,  the 
absorption  of  nitric  and  oxidation  by  .solvents  other  than  water,  the 
proportion  of  nitrates  and  oxides  of  nitrogen  by  dry  and  wet  absorption 
processes  and  the  direct  proportion  of  ammonium  nitrate  from  oxides  of 
nitrogen  were  also  examined.  A  physical  section  was  formetl  to  deal 
with  a  number  of  phj-siial  problems  rising  out  of  the  main  researches, 
and  the  work  of  this  seition  hivs  been  published  by  H..\I.  Stationery 
Uflice  in  a  pamphlet  entitle<l  "Phj-sieal  and  t  hcniical  Data  of  Xitrogen 
Fixation." 

Work  in  the  Ammonlv  Section. 

In  the  sjTithetic  ammonia  section  about  200  catalysts  were  investi- 
gated, and  a  limited  number  of  these  were  selected  for  further  study. 
The  highest  yields  given  in  technical  literature  were  equivalent  to  from 
0'2.i  kg.  to  1  kg.  of  ammonia  per  hour  per  litre  of  space  occupied  by  the 
catalyst.  It  was  found  as  a  result  of  these  exi)eriments  that,  with  a 
given  catalj-tic  substance  and  a  high  velocity  of  circulation,  yields 
equivalent  to  from  10  kg.  to  20  kg.  of  ammonia  per  hour  ])cr  litre  of 
catalyst  space  can  be  obtained  without  difficulty  at  working  pressures 
ranging  from  100  to  150  atmos])heref.  To  discover  how  far  these  small 
scale  experiments  would  be  confirmed  in  larger  apparatus,  a  plant  was 
constructed  having  a  catalyst  space  of  about  (>00  times  the  size  of  that 
in  the  original  laboratory  apparatus.  The  results  obtained  from  this 
imit  served  to  confirm  those  in  the  earlier  work,  and  further  exjierimcnf s 
were  then  conducted  in  a  full  size  commercial  imit,with  a  cataly.st  space 
about  40  times  that  of  the  semi-technical  unit. 

In  the  hydrogen  section  the  work,  although  primarily  undertaken  in 
connection  with  the  synthetic  ammonia  process,  is  of  interest  owing  to 
the  enormous  scale  upon  which  h3'drogen  is  now  manufactured  for  the 
hydrogenation  of  fats  and  oils.  A  large  apparatus  capable  of  producing 
about  200  ft.  of  hydrogen  per  hour,  the  gas  to  contain  less  than  0  05  per 
cent,  of  carbon  monoxide,  was  built  :  but  further  work  in  this  direction 
was  not  carried  out  owing  to  the  .staff  being  required  for  other  purposes. 
The  research  ujmn  the  s\-nthesis  of  ammonia,  however,  pointed  to  the 
conclusion  that  its  ultimate  commercial  success  would  involve  the  use  of 
hydrogen  containing  a  ma.\imum  of  005  per  cent,  of  carbon  monoxide 
and  less  than  one  part  of  hydrogen  compounds  in  a  million  of  gas.  The 
advantages  and  disadvantages  of  the  various  methods  for  the 
elimination  of  these  impurities  were  further  thoroughly  examined. 
Of  these  problems,  the  most  formidable  is  the  eUmination  of  small 
quantities  of  carbon  monoxide,  and  the  method  was  discovered  for 
effecting  the  removal  of  this  gas  at  high  rates  of  gas  flow,  and  the  small 
scale  experiments  were  so  successful  t  hat  arrangements  were  made  for 
a  trial  on  a  m  uch  larger  scale.  The  oi)erations  were  carried  out  at  a  works 
where  commercial  hydrogen  containing  from  2  to  4  per  cent,  of  carbon 
monoxide  was  available,  and  after^vards  at  a  second  works  where  there 
w^as  a  5up])ly  of  hydrogen  containing  about  0  25  per  cent,  of  carbon 
monoxide.  In  full  sets  of  trials,  quantities  of  gas  ranging  up  to  200 
cubic  ft.  ))er  hour  were,  therefore,  handled  satisfactorily.  A  combina- 
tion process  involving  thermal  combustion  was  cUborated  which  de- 
pended on  the  fact  that  complete  oxidation  of  carbon  monoxide  could  be 
effected  catalytically  at  quite  low  temperatures.  The  purified  gas 
obtained  during  trials  of  several  weeks  with  this  apparatus  showed 
consistently  less  than  0.5  of  carbon  monoxide. 

In  considering  the  ammonia  oxidation  of  nitrate  processes,  com- 
parisons were  made  between  converters  with  electrically  heated  nets  and 
converters  in  which  the  tcm[)erature  of  the  net  was  automatically  main- 
tained bj-  the  heat  evolved  in  the  process  of  oxidation.  It  was  estab- 
lished that  the  best  yield  was  obtained  when  using  two  or  more  nets,  and 
that  a  distinctly  higher  converter  efhciency  could  be  obtained  at  rapid 
rates  of  gas  flow  when  the  net  was  electrically  heated.  This  type  of 
apparatus  is  also  more  convenient  to  control.  On  the  basis  of  the  above 
work,  double  net  converters  of  simple  design  were  eventually  evolved, 
and  their  working  efticiencj-  wa-s  found  to  approach  9f>  per  cent.  At  the 
maximum  rate  of  gas  flow  the  output  of  the  apparatus  was  very  high, 
amounting  to  1'5  metric  tons  of  nitric  acid  per  s(juare  foot  of  double  net 
for  24  hours. 

TiiE  Effect  of  the  War  on  the  Industry. 

From  a  general  review  of  the  war  a.spects  of  the  nitrogen  problems,  a 
number  of  important  deductions  are  drawn  by  the  Committee.  These, 
it  should  be  pointed  out,  were  made  during  the  war.  In  the  event  of 
reliance  being  placed  ujjon  the  retort  process  for  meeting  the  war  de- 
mands, the  country  m  ust  be  prepared  to  face  a  heavy  demand  for  shipping 
accommodation,  resulting  in  a  large  advance  in  the  price  of  raw  materials 
and  in  the  cost  of  ])roducts  manufactured  from  tlum.  These  advances 
in  price  would  be  largely  attributable  to  the  necessity  for  importing 
essential  raw  materials,  and  of  the  total  expenditure  incurred  a  large 
proportion  would  represent  pajmients  contracted  at  a  time  when  the 
rate  of  exchange  was  a<lverse.  Only  a  small  proportion  of  the  retort 
process  plant  can  be  used  under  peace  conditions  on  account  of  the  great 
disparity  between  war  and  peace  demand  for  nitric  acid.  Two  jears' 
expenditure  upon  imjwrted  raw  materials  at  war  prices  would  alone 
more  than  cover  the  estimated  pre  war  capital  outlay  for  sj-nthetic 
installations  capable  of  furnishing  the  same  output.  In  the  event  of 
reliance  being  placed   upon  sjiithctic  methods,  the  country  must   be 


prejiarvd  to  face  a  Lirgc  initial  capital  outlay  ;  but  the  atlvanees  in  the 
price  of  materials  and  in  manufacturing  costs  would  be  covered  by 
internal  conditions  only.  On  account,  however,  of  the  substantial 
advantage  obtained  by  synthi'tic  methods  an  all-round  increase  of  oven 
5t>  jH'r  cent,  in  the  t'stimalcd  pre-war  prtKluction  eo.sts  would  still  leave 
them  ei|ual  to  the  pr<-.Har  rosts  by  the  retort  proc'css.  .\  large  pro- 
portion of  the  synthetic  plant  can  be  use<l  under  [H'ace  conditions  for 
the  manufacture  of  fcrtili.^ers,  while  a  .saving  in  running  eo.sts  for  a 
jx-riod  of  two  years  would  probably  cover  the  initial  capital  outlay.  There 
are,  however,  serious  risks  uivolved  in  relying  upon  overseas  shipments 
of  raw  material,  while  the  nitrogen  fixation  process  is  thoroughly  reliable, 
even  when  installid  under  emergency  «ar  conditions.  It  therefore 
seems  evident  to  the  Committee  that  the  country  should  resort  to  the 
policy  of  a<lopting  synthetic  methods  as  an  insurance  against  future 
emergencies,  instead  of  placing  reliance  upon  Chile  nitnilc. 

A  CoNSIDER.VTIOX  OF  PoST-WaR  AsfECT!-.. 
In  considering  certain  post-war  aspects  of  the  nitrogen  development, 
the  Committee  ])oint  out  that  the  post-war  supply  of  fixed  nitrogen 
potentially  available  for  the  world's  requiivmcnts  is  likely  to  be  about 
one  million  metric  tons  per  annum,  while,  great  though  the  extension 
of  the  nitrogen  fixation  industry  has  been,  it  is  not  more  than  keejung 
pace  with  the  rate  of  growth  in  consumption  prevailing  in  the  pre-war 
period.  The  (U'niand  for  nitrrigciKms  fertilisers  is  already  considerably 
in  excess  of  pre-war  iimsumption,  and  the  demands  would  increase 
if  the  price  of  fixed  nitrogen  fell  to.  say,  £40  or  £45  per  ton.  There  will 
probably  be  an  ample  demand  for  all  fonns  of  nitrogenous  fertilisers. 
The  in<lustrial  demand  for  '"  nitric  nitrogen  "  is  likely  to  be  met  in 
futun-  by  means  of  synthetic  processes  which  compare  favourably  with 
the  Chile  nitrate  retort  process.  The  producers  of  combined  nitrogen 
may  eventually  have  to  face  the  competitive  price  of,  ])erhaps.  £7  to  £8 
per  mctrii'  ton  for  ammonium  sulphate  and  £()  to  £7  per  ton  for  cyana- 
mide.  The  Chile  nitrate  industry,  in  order  to  hold  its  position  against 
the  chea]>est  synthetic  fertilisers,  may  have  to  make  a  substantial  reduc- 
tion in  price.  With  regard  to  nitrate  fertilisers,  the  C'hile  industry  will 
probably  be  able  to  hold  the  market  against  the  synthetic  processes. 
The  by-product  ammonia  industry  may  be  faced  with  the  necessity  of 
making  substantial  reductions  in  the  price  of  sulphate. 

As  regards  the  jjost-war  requirements  of  the  United  Kingdom,  this 
country  has  hitherto, depended  entirely  upon  importc<l  productiims  for 
all  requirements  in  respect  of  cyanamide,  '"  nitric  nitrogen,"  and  cyana- 
mide.  There  is  no  question  that  the  mantifacture  of  cyanamide  and 
"  nitric  nitrogen  "  can  be  established  in  this  country  on  a  sound  economic 
basis,  but  the  position  as  regards  '"  nitrate  nitrogen  "  is  less  certain, 
(liven  a  suftieiently  cheap  supi)ly  of  ammonia,  synthetic  nitrates  can  be 
produced  at  a  price  comparable  with  that  of  the  pre-war  price  of  Chile 
nitrate.  At  the  expense  of  the  export  trade,  the  maintenance  of  the 
annual  home  consumption  production  equivalent  to  that  in  1917  would 
be  sufticicnt  to  rcnilcr  the  United  Kingdom  self-supporting  to  the  extent 
of  the  estimated  demands  on  the  conclusion  of  peace.  This  would  have 
to  be  augmented  to  deal  with  the  estimated  possible  demand  in  the  near 
future.  It  is  im|)ortant  to  notice  that  in  this  case  there  would  be  no 
margin  of  production  capacity  for  meeting  a  war  emergency  demand, 
and  it  would  be  unsafe  to  face  the  future  emergency  without  a  sub- 
stantial reserve  of  plant  capacity.  From  this  point  of  view,  maintenance 
of  a  large  export  trade  in  nitrogenous  fertilisers  would  thus  have  to  be 
an  essential  feature  of  post-war  |)oIicy,  since  only  in  this  manner  could  an 
economic  use  be  found  duriiiu'  peace  time  for  an  adequate  reserve  of  plant. 
In  order  to  render  the  United  Kingdom  indci)endent  of  imported  nitrogen 
products,  the  present  scale  of  j)roduction  would  require  to  be  largely 
augmented.  A  minimum  increase  on  the  jn-esent  output  can  be  looked 
for  only  in  the  case  of  gas  works  and  producer  gas  works,  owing  to  the 
removal  of  temporary  restrictions  on  the  manufacture  of  ammonium 
sulphate.  In  view,  however,  of  the  steadily  increasing  demands  for 
all  classes  of  fuel  products  for  by-products,  such  as  benzol,  the  by- 
product ammonia  industries  may  be  expected  to  make  further  large 
productions  of  fixed  nitrogen  in  the  course  of  a  period  of  years,  while 
low-temperature  carbonisation  cannot  be  disregarded  as  a  potential 
factor  in  the  nitrogen  situation.  Little  or  no  rcUance  can  be  placed  on 
peat  and  sewage  for  marketable  nitrogen  comjjounds. 

Statistics  show  that  the  actual  and  potential  resources  of  by-product 
nitrogen  in  the  United  Kingdom  are  adequate  for  meeting  a  demand  of 
almost  any  magnitude.  It  does  not  follow  that  it  would  be  a  sound 
policy  to  i)lace  entire  reliance  upon  these  resources  if  it  were  decided  to 
aim  at  the  ultimate  independence  of  external  supplies  of  nitrogen  pro- 
ducts. Some  successful  method  for  utilising  some  of  the  jjotential 
resources  still  remains  to  be  devi.sed,  and  a  s(-rious  practical  objection 
to  the  nitrogen  supply  from  by-product  recover  processes  is  the  enormous 
tonnage  of  material  that  has  to  be  handled  to  obtain  a  substantial  output 
of  "ammonia  nitrogen.'  Probably  one-third  of  the  ultimate  home  pro- 
duction of  '"  ammonium  nitrogen  "  would  require  to  be  converted  into 
"  nitrate  "  or  ''  nitric  nitrogen  "  to  meet  the  demands  of  agriculture  and 
industry,  and  such  demands  can  be  met  more  economically  by  synthetic 
methods  than  by  the  oxidation  of  by-product  ammonia.  It  would, 
therefor(^  be  clearly  a  sounder  policy  from  all  points  of  view  to  take 
advantage  of  the  modem  methods  in  nitrogen  fixation  and  to  reserve 
sufficient  to  meet  such  large  requirements,  than  to  place  entire  reUance 
upon  by-jjroduct  ammonia,  and  the  best  jiolicy  would  be  one  directed 
towards  ultimate  independence  of  imported  nitrogen  products  to  the 
establishment  of  nitrogen  fixation  on  a  large  scale. 

The  Committee  is  .satisfied  that  synthetic  processes  can  at  the  present 
time  be  f)pcrated  in  the  United  Kingdom  upon  a  sound  economic  basis. 
-As  regards  nitrogen  fixation  in  the  British  Emiiirc  generally,  the  ideal 
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policy  would  be  to  make  the  15iitish  Empire  inde])encleiit  of  cNtcnial 
supplies  of  all  nitrogen  products,  and  the  investigations  of  tlu'  t'oin 
mittee  sliow  that  this  is  practicable.  (Janada,  for  instance,  possesses 
exceptional  water-power  resources  capable  of  easy  developiiMiii  :ii  a  mst 
probably  as  low  or  even  lower  th.an  that  of  the  very  cheap,  -i  \.ii  \i.  vian 
powers,  while  in  New^  Zealand,  Tasmania,  Egypt  and  India  I  In  i.i.  iliml 
of  synthetic  nitrogen  jiroducts  can  be  profitably  undertaken.  In  |i|aeis 
where  very  cheap  power  can  lie  dcvclopc<l,  nitrate  fertilisers  might  lie 
manufactured  at  a  price  that  wimld  compete  with  that  of  Chile  nitrate, 
while  in  other  places  where  high-grade  limestone  and  anthracite  coidd  be 
obtained  the  calcium  cyanamide  process  might  prove  the  best.     It  may 


be  recalled  that  there  are,  however,  large  deposits  of  low-grade  coal  in 
various  parts  of  the  Empire  which  could  be  cheaply  mined,  and  constitute 
potential  reserves  of  ammonia  nitrogen, although  the  coal  itsi'lf  would  nut 
.staml  the  cost  of  transport.  The  same  consideration  woulil  ajiply 
t)  more  valuable  products,  such  as  ammonium  sulphate. 

In  the  light  of  lessons  recently  learned,  it  is  hardly  too  strong  lo  state 
that  this  country  cannot  afford  the  risk  of  de])endencc  upon  Chile  in 
futuris  and  in  this  connetition  it  must  be  observed  that  it  would  have 
bei^n  of  enormous  advantage  to  the  United  Kingdom  and  the  Allies 
iluring  the  v\ar  if  nitrogen  fixation  installations  had  been  in  force  on  a 
.substantial  scale  on  the  eastern  seaboard  of  Canada. 


Transformers  for  Electric  Furnaces,* 

B>-   J.    L.   THOMPSON.   M.Sc. 

It  is  the  author's  intention  in  this  Pajior  to  deal  with  the  following  3.  Mechanical  damage  to  transformer  coils  due  to  current  rushes. 

points   in   connection   witli   transformers  for  electric   furnaces  : —  4.  Unbalanced  voltages  on   the  low-pressure  side  of  Scott-con- 

Requirements  for  useful  ser\'iec.  construction  and  electrical  features,  iieeted  transformers  due  to  unscientific  design. 

future  requirements,  design  of  large  furnace  transformers,  the  ideal  5.   Failure  of  transfonners  due  to  bad  liousing,  unskilled  operation 

furnace  transfonner,  mechanical  stresses,  furnace  lay-out,  cost  and  and  heavy  overloads. 

weight.  The  above  causes  of  trouble  have  now  been  practically  eliminated. 

Types  of  electric  furnaces  in  commercial  use  may  be  classified 

{ln,g. Transformers  for  Steel  Furnaces. 

(1)  Arc  furnace     Radiation  type  for  steel.  The  requirement  of  steel  furnaces  may  be  for  single,  two  or  three- 

(2)  Arc  furnace     Conduction  type  for  steel.  phase  supply,  but  the  general  characteristics  of  the  transformers 

{:{)  Induction  type   For  steel.  arc  the,  same. 

(4)  Resistance  type For  carbide,  carborundum  and  fcrro-  Voltage  Ratio. — Furnaces  in  general  require  a  minimum  of  three 

silicon.  low-tension  pressures  for  use  at  different  stages  of  production. 

With  tvpes  (I),  (2)  and  (4).  transformers  are  nearlv  always  required;  -Renctence.— Transformers     must     be     provided     with     enough 

type  (3)  is  in  itself  a  static  transformer.     The  induction  furnace  has  reactance  (either  internal  or  external)  to  steady  the  arc  and  reduce 

several  disadvantages,  including  a  low  jwwer-factor,  and  has  made  th«  "'«''  "f  current  to  save  values, 

little  progress  during  the  last  10  years.  End  Turns  and  Tappings. — The  end  turns  of  the  higli-pressure 


Fig.  I.— 1,2.W  k.v.a.  Sixui.e-pha.sk  Sheix-type  Furnace  Transformer,  auranoed  with  Half-turns  on' 
Low-tension  Winding. 


With  both  tyjx's  of  furnace,  transformers  are  in  general  use  and 
must  be  of  substantial  construction. 

Early  troubles  with  transformers  included  : — 

1.  Loss  of  low-pressure  voltage  across  the  arc  due  to  bad  lay-out 
of  leads,  or  too  high  reactances  of  transformers. 

2.  Failure  of  insulation  of  switchgear  and  transformer  terminals 
on  the  high-pressure  side. 

*  Abstract  of  Paper  read   before  the  Institution  of  Electrical   En- 
gineers. 


windings  must  be  reinforced  and  extra  insulation  between  the 
remaininL'  linns  is  advisable.  Tajipings  for  voltage  \ariation  should 
be  on  till  lii'^li  pn  ,sure  side.  On  the  low-prcssmr  -i.le  inrrect 
voltages  caniiiil  readily  be  obtained,  owing  to  the  small  number  of 
turns. 

The  switchgear  problem  is  also  simplified  by  the  ii.se  of  high- 
pressure  tappings,  which  should  be  in  the  middle  of  the  winding. 

Ratio  of  Iron  to  Copper  Loss. — The  ratio  of  iron  to  copper  loss  is 
not  important,  as  transfonners  are  never  run  for  any  length  of  time 
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on  open  circuit.     The  total  losses  should  be  a  minirauni  at  the  usual 
voltage. 

('irriilali)ig  Ciirreiilx. — Coils  nonnected  in  ]xirallel  should  be  so 
placed  that  they  arc  ci|ually  loaded  under  all  conditions  of  8er\'ice. 

MeCIL^NKAL   ASI>   t'oSSTRUCTIONAL    ReQIIUEMKSTS. 

The  truiisfomicr  must  he  of  sound  mechanical  construction  with 
its  coils  rigidly  sup|X)rted  in  all  diret^tions  in  which  movement  is 
possible  under  a  heavy  rush  of  current.  .Ml  li'ads.  high  and  low 
pressun".  should  he  strun-ly  clamped  to  pn-vcnt  movement  due  to 
heavy  current  rushes.  The  insulating  material  should  be  strong 
and  firmly  hekl  in  position,  being  assembled  with  the  coils  and  se- 
cured while  under  jjressure.  Numerous  ventilating  ductus  should 
be  provided  by  means  of  suitably  arranged  s|Mwing  blocks  iM'twcen 
the  .several  coils  to  prevent  local  heating.  These  ducts  should 
ensure  a  free  and  ample  circulation  of  the  cooling  medium.  Only 
the  high-pressure  leads  reiiuirtid  should  be  brought  out  of  the  ca.se. 
High-pri'ssure  line  leads  should  be  brought  thivugh  individual 
insulators.  The  low-pressure  leads  should  be  increased  in  section, 
from  2  in.  to  3  in.  under  oil  level,  to  prevent  heating. 

Self-cooled  transformers  should  be  placed  in  well-ventilated 
chambers  with  a  minimum  distance  between  them  of  18  in.  for  sizes 
up  to  l.tMK)  k.v.a.  and  2-(  in.  for  large  units.  They  should  be  kc])! 
clean  and  easy  of  access,  and  slionld  be  placed  as  near  to  the  furnace 
88  possible  and  symmetrical,  with  a  fireproof  barrier  betwciii  tlicni 


fuluri'  will  demand  larger  sizes  up  to  :t(l  or  HI  tons'  capacity.  .\s- 
suiuing2lKI  k.v.a.  ivi|iiiiv(l  ]H'rton.  transformer  groups  of  (i.lMMI  k.v.a. 
to  8,(KNl  k.v.a.  will  be  i-e(|uii-e(l.  Tmnsfomiers  of  much  larger  capa- 
cities have  been  manufactured,  but  the  problem  is  complicated  by 
the  low  voltag(^s  and  heavy  (currents  requirt'd. 

This  incrvasetl  ix)wcrcan  be  supplied  to  the  furnace  : — 

1.  By  increasing  the  current  at  the  present  voltage. 

2.  By  increasing  the  voltage. 

:i.   By  increasing  the  number  of  phases. 

1.  The  total  currents  at  the  present  voltage  values  may  be  in- 
crea,sed  and  subdivided  into  two  or  more  jNirallel  jmths.  thnuigh  the 
furtuu-c.  Thus  in  an  S.(MK)  k.v.a.  furnace  at  8,j  volts  to  the  bath, 
over  47.(MMI  ain|HTi's  |H'r  pha.se  for  a  two-phase,  and  over  :{1,(MKI 
am]>cres  for  a  three-phase  furnace  will  be  required. 

Since  the  largest  electrode  at  present  in  use  is  the  12  in.  diameter 
graphite,  capable  of  dealing  with  ll.OtKI  amperes,  it  would  l)c  ncces- 
sar\'  to  use  at  least  four  electrodes  ])er  phase  for  a  two-phase,  aiul 
three  iwr  phase  for  a  three-phase  furnace,  i.e..  eight  or  nine  elec- 
trodes for  the  furn!K-c. 

2.  Power  can  be  increased  by  raising  the  voltage  Ixtwccii  tlic 
electrode  and  the  bath  or,  in  other  wortls,  by  incn-asing  tlic  intensity 
of  the  arc  if  the  njof  lining  of  the  furnace  [HTmits.  Here,  again,  is 
a  problem  for  the  furnace  designer,  as  the  transformers  present  no 
difficulties. 

Supply  TTLdins 


Double-pole  isoLitmg  switch. 

J-JL 

.  DouJjle-pole 


H.T 
Main  transformer 

AAAAAAM 

L.T. 
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Kio.  2.— l,2o()  K.V.A.   Single-phase  SHf;i,L-TYeE  1''urnace  Thanskok 
TENSION  Booster. 

and  the  furnace.  The  operation  should  1m!  super\'ised  by  a  skilled 
attendant.  Low-pressure  leads  should  be  as  near  togetheras  possible. 
and  interleaved  for  currents  higher  than  5,00()  amix^res. 

Coke  and  Shell  Type  of  Co^•^iTRutTION. 

Transformers  for  furnace  work  are  manufactured  of  both  tin-  core 
and  shell-tj'pe  constructions. 

The  author,  in  his  original  Paper,  shows  typical  examples  of  both, 
and  discusses  the  relative  advantages  of  the  two  tyix-s  in  some  detail. 
Among  the  points  dealt  with  may  be  mentioned  accessibility  and 
visibility  of  coils,  shrinkage  of  insulation,  arrangement  of  coil  sup- 
{)orts  and  nature  of  stresses,  convenience  in  assembling  leads.  Most 
of  these  problems  have  been  recently  dealt  with  in  discussions 
rept)rted  in  this  journal. 

Future  Requirements. 
Up  to  the  present  time,  electric  steel  furnaces  have  been  designed 
and  built  for  dealing  with  quantities  up  to  about  1.5  tons,  but  the 


*1 

EK  WITH   Low 


To furnace 

Fici.    3. — Diagram''  of   CoNNEfTioss   of    Furnace 
Transformer  with  High-tension  Auto-regulating 

Tli.ANSFORSIER     AND     KXTERNAL    Re.UTANCE. 

:!.   Tlic   tliird   alternative,  that   of   increasing   the 

iuiiiil)cr  of  phases,  seems  to  be  favoured  by'designcrs. 

In  this  country  the  maximum  numbcrof  phases  u.sed 

ilia  steel  furnace  has  been  three.     Furnaces  for  four, 

six  and  eight  phases  have  been  designed,  but  there 

has  l)een  no  eommereial  trial  up  to  the  present.     Here, 

again,  a  large  number  of  electrodes  arc  rC(|uircd. 

The  practical  limit  of  size  for  an  electric  furnace  will  dcjicnd  on — 

{(i)  The   maximum    current   that   can    jx)ssibly    be   carried    per 

elect  rode. 

{!))  The  maximum  voltage  that  can  be  sustained  across  the  arc 
without  destroying  the  roof. 

(r)  The  maximum  number  of  electrodes  that  can  be  installed 
w  ithout  danger  to  the  roof. 

Thus,  if  1I.(K)((  ani[x-res  is  the  maximum  current  per  electrode, 
the  maximum  voltage  across  the  arc  0<J  volts,  and  the  maximum 
number  of  electrodes  8,  then  the  maximum  size  of  furnace  is  7,920 
k.v.a.,  or  approximate  40  tons. 

The  Design  of  Large  Furnace  Transformers. 
Owing  to  the  large  currents,  special  reactance  and  possible  intricate 
connections,   special   design    is   needed.     The   reactance    fixes   the 
number  of  groups  of  coils,  and  the  current  determines  the  arrange- 
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ment  of  the  low-pressure  parallel  turns.  For  equal  loading  conduc- 
tors in  parallel  n\ust  be  of  e(|ual  length  and  equal  reactance.  Several 
conductors  have  to  be  used  in  parallel  p<'r  coil,  and  the  choice  of  the 


Supply  mdins 


H.T. 

Mdin  trjnsforiner 


Boostei: 
►      tTdinsformer 
,L.T  L.T, 


Siiigle-pOiC 


To  fu-mace 

t.  —  DiAOKA.M      OF     CONNECTIOX.S      Ol'      .\      FuKXACE     Tu.^XSKOUMEK 

WITH  Low-tension  Booster  and  Exteknal  Reactance. 


number  of  low-pressure  turns  often  lies  between  one  and  two.  If 
IJ  turns  be  used  a  proportion  of  active  material  nearest  to  tlic 
economical    value    can    bo    obtained    (.see    Fig.    1).     High -pressure 


Iv  be 


i|uire- 


windings  do  not  re((uire  so  much  thoui;ht,  as  tliey  can   usua 
arranged  in  series. 

The  Ioeai-  FriiNACE  'I'ransformer. 

'I'lic  ideal  furnace  transfoniier  must  fullil  the  toUowinii   n 
iiicnts  :  - 

Siniplicit V  ill  dcsiyii  atul  oijcration. 

llcliability. 

Ualaiiccd  loading  under  all  .service  conditions. 

Safety  and  continuity  of  sup])ly. 

In  order  to  simplify  design  and  manufacture  it  is  desirable  to 
increase  the  number  of  low-pressure  coils  in  parallel,  which  «ould 
have  to  be  supplemented  by  an  external  reactance  in  cither  the  high- 
pressure  or  low-pressure  side.  An  ideal  transformer  would  also  he 
as  simple  as  possible,  having  no  tappings. 

Voltage  variation  on  the  low-pressure  side  would  be  obtainctl  by 
means  of  a  regulating  transformer  (Fig.  S),  a  booster  (Figs.  2  and  4). 
or  an  induction  regulator.  The  regidating  transformer  may  be  an 
auto  or  double-wound  transfonner.  If  a  booster  is  used,  its  primar\- 
winding  can  be  arranged  for  the  line  voltage  ;  hence  no  tappings 
aie  required  if  only  three  voltage  variations  are  necessary.  The 
three  voltages  can  be  obtained  by  using  the  booster  positive  or 
negative  and  by  sliort-circuiting  the  booster  primary  winding.  The 
use  of  a  regulating  transformer,  booster  transformer,  or  induction 
regulator  makers  possible  the  same  loading  condition  of  the  low-pres- 
sure coils  at  each  voltage.  The  reactance  being  external  can  be 
varied  at  will  to  suit  all  furnaces.  External  reactance  in  the  line 
leads  of  the  high-pressure  side  will  also  protect  the  transfonner  from 
voltage  surges.  Since  many  furnace  transformer  failures  are  due 
to  faulty  insulation  of  tappings,  the  abandonment  of  tapj)ings  on 
the  main  transformer  will  increase  its  reliability. 

^'ith  the  suggested  methods  of  voltage  variation  tappings  are 
sometimes  unavoidable,  but  should  the  auxiliary  units  fail  one  can 
cut  them  out  and  continue  rimning  the  furnace  from  the  main  trans- 
former at  some  voltage.  The  voltage  obtainable,  if  not  that  for 
most  economical  production,  wiU  be  serviceable  and  prevent  a 
complete  shut  down  of  the  plant. 

(!/'o  6e  roiicliided  ) 


The    Annual    Physical    Society    and    Optical 
Society    Exhibition. 


(Conli„„cdfro,n  i„„j,''.Kl) 


Marconi  Company. 
In  the  exhibit  of  the  Marconi  Company  we  noticed  a  new  hot 
wire  instrument  of  considerable  interest.  This  is  shown  diagram - 
matically  in  Fig.  Hi.  in  which  most  of  the  detail  is  omitted  for  the 
sake  of  clearness.  The  'nstruincnt  (which  is  due  to  Mr.  Ewen  of  the 
Marconi  Company)  depends  upon  the  expansion  of  a  wire  when 
heated  by  the  current,  but  in  place  of  a  single  wire  exerting  .a  pull 
in  the  middle  of  the  heated  wire,  there  is  a  biSlar  arranaement 


'JS  F 

Fio.  13. — Hot-Wire  Am.meter  for  H.T.  Currents. 

which  is  maintained  in  tension  by  the  controlling  spring  of  the 
])ointer;  consequently,  when  the  heated  wire  sags,  the  pointer 
moves  round.  In  the  diagram  .1 ,  6  is  the  heated  wire  ;  C  D,  the 
bifilar  control.  Such  an  arrangement  presents  a  nice  straight- 
fonvard  method.  There  is  a  further  interesting  point  in  the  design 
that  the  whole  movement  i^an  be  easily  removed.     The  circuit  in 


which  it  is  desired  to  measure  the  current  is  introduced  as  the 
I^riinary  of  a  transformer  by  the  tenninals  EF.  The  secondary  is 
ip.cluded  in  an  ebonite  block  tf,  and  this  carries  the  whole  of  the 
movement.  Zero  adjustment  is  efiectiHl  by  giving  rotation  to  this 
block  one  way  or  the  other,  and  if  it  is  moved  round  suflficiently 
past  the  zero  the  transformer  part  <:an  be  lifted  up  and  the  whole 
withdrawn,  as  the  card  is  slotted  to  allow  the  needle  to  pass  through 
it  ;  consec£uently,  if  there  is  any  mishap,  a  new  sec^ondary,  com- 
plete with  movement,  can  be  quickly  replaced,  or  one  can  be  inserted 
with  a  difierent  sensitivity  or  different  coupling. 

I.SENTiiAL  &  Company. 
Besides  a  number  of  rheostats  of  the  tyi^e  familiar  to  our  readers, 
Messrs.  Isenthal  exhibited  a  variable  condenser  due  to  Mr.  F.  J 
Chambers  (and  known  as  Chambers'  "  Phantom  "  Condenser)  for  use 
on  wireless  telegraph  circuits.  The  object  has  been  to  produce  a 
sei-viceable  type  of  variable  condenser  with  an  accurate  scale, 
calibrated  in"  terms  of  wave  length,  which  can  be  corrected 
with  facility  for  the  etiective  capacity  of  any  circuit  in  which  it  is 
likely  to  be  employed.  It  is  of  prime  importance  that  a  variable 
condenser  should  be  screened  so  that  its  etiective  capacity  is  un- 
changed by  the  approach  of  conductors  or  by  the  vicinity  of  the 
user.  This  is  carried  out  in  the  "  Phantom  "  Condenser  by  com- 
pletely enclosing  the  platc's  in  a  metal  case,  the  moving  sets  of  plates 
being  connected  jiermanently  to  the  box.  Any  screening  arrange- 
ment necessarily  introduces  a  certain  capacitance  from  one  set  of 
plates  to  the  other  through  the  screening  medium.  But  if  the 
moving  plates  are  connected  to  the  screen,  this  error  is  a  constant 
quantity  and  can  be  corrected  by  a  permanent  .adjustment.  A 
further  error  in  all  condensers  is  due  to  the  linking  electrostatic 
field  between  the  ..uim.!.  plitcs.  This  is  reduced  to  a  negligible 
quantity  by  empIo\ii,^  ;i  fit  il  plate  area  which  is  large  compared 
with  the  area  of  a  siiiLiJ.-  plate.  Another  well-known  error  is  due 
to  the  additional  ca])a<aty  introduced  by  the  plate  edges.  In  the 
"  Phantom  "  Condenser  this  error  is  reduced  to  a  minimum  by  the 
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use  of  oxtmnoly  tliiii  nintal  plnti's,  anil  by  tlio  fiiot  that,  owing  to 
thf  shiipe  of  tlio  plates,  tin-  od-ji-  area  is  always  niaiiitaiiieil  small 
in  relation  to  the  ellei-tivo  capacity  of  the  instriinient  on  aiiystittinK. 
These  errors  all  tend  to  ii\crease  on  tho  lower  settings  of  a  variable 
condenser,  and  it  is  ob\"iotisly  imjjracticable  to  desipn  a  scrvenitl 
instrument  which  reads  correctly  to  zero.  The  aim  in  tho  present 
instrument  hius  therefoiv  be<-n  to  produce  a  condenser  with  a  wide 
range  of  cajxuity.  and  ]i<>ssos.-.ing  uniform  acciinu  y  over  tho  whole 
range. 


I'in.  14. — Chambers'  "  Phantom  "  Cokdenser. 

The  instrument  consists  of  a  main  condenser  .-1,  and  a  small 
"  Phantom  "  condenser  B,  both  variable  and  connected  in  parallel, 
as  shown  in  the  diagram  alxjve.  The  main  condenser  plates  are 
scpiarc  except  for  one  comer  of  each  j)late,  a  small  portion  of  which 
is  cut  off  transversely  to  the  diagonal.  Tlie  plates  are  mounted 
in  such  a  manner  as  to  be  adjustable  along  their  concurrent  diagonals, 
so  that  the  area — and  therefore  the  cajiacity — varies  according 
to  the  square  of  the  distance  traversed  by  the  mov-ing  plates,  plus 
a  constant  due  to  leakage,  and  miinis  the  absent  area  due  to  cut 
away   portions.     The   "  Phantom  "    condcn.ser  is   nonnally  set   to 
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Fig.  I.">. — -Akka.nuement  of  "  Puantom  "  Condenser. 

corresiwnd  with  the  "  absent "  area,  minus  an  area  representing 
a  capacity  equivalent  to  the  resultant  leakage  effect.  After  this 
latter  adjustment  has  been  made  the  efi'ectivc  ca])a(;ity  of  the 
instrument  varies  accurately  according  to  the  s<|uari'  of  the  relative, 
traverse  of  the  ])lates  along  theirdiagonal.  Sipiare  plates,  traversed 
diagonally,  were  originally  proposed  by  W.  TLssot. 

When  the  instnmient  is  connected  to  an  oscillator}'  circuit,  a 
small  substractive  adjustment  isma^le  with  the  "phantom"  plates 
in  order  to  compensate  for  the  distributed  capacity  of  the  coil  or 
coils  of  the  circuit.  In  this  manner  the  accuracy  of  the  scale  is 
maintained  under  any  conditions  of  service.  In  future  instruments 
the  "■  phantom "'  scale  w  ill  be  calibrated  in  micro-microfarads, 
the  scale  readings  corTesjKinding  to  the  distributed  capacity  in  w'-at- 


ever  eiivuit  it  is  intended  to  use  the  instrument.  Once  this  cajmcity 
has  been  measured,  or  otherwise  pix'detormined,  it  is  onl.\'  necessary 
to  .set  the  •'  phantoMi  '"  jK)inter  to  the  value  obtained.  'I'lie  arrange- 
meiit  will  be  underslinxl  clearly  on  referring  to  Kig.s.  Hand  15.  The 
a<-cura<-y  is  shown  by  Fig.  I(>,  the  eune  being  drawn  fnun  test 
rt'.sults  by  the  National  Physical  Ijiboratory. 

The  instf'ument  illustnited  is  arranged  for  a  rough  straight  adjust- 
ment,  which  can   be  changed  to  a  line  spindle  a<-tion   by  a  single 
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Fio.  It). — Accuracy  Cirve  ok  ""  Phantom  "  Condenser. 

mc)\cnuMit.  Ft  has  a  maximum  capacity  of  approximately  2,000 
niieroinirrofarads.  A  smaller  condenser  may  be  obtainecl  which 
has  an  appio])iniate  maximum  caimcity  of  1,0(K)  micro-microfarads 
and  a  high  i)itch  sjiindle  motion.  The  small  tyjje  is  suitable  for 
station  work,  the  whole  scale  being  traversed  by  a  few  rotary  move- 
ments of  the  spindle. 

Weston  Electrical  Instrument  Company. 

Among  a  beautiful  selection  of  instruments  by  the  Weston 
Electrical  ComjKvny  we  noticed  two  which  call  for  detailed  comment. 

Porlahle  Mirri>faradmeler. — By  the  first  of  these  the  engineer  is 
now  provided  with  a  simple  instrument  for  the  direct  measurement 
of  cajiaiity  instead  of  relying  upon  th(^  mort^  indirect  means  which 
have  hitherto  been  employed.  The  method  adopted  is  shown 
diagrainniati<-ally  in  Fig.  17,  from  which  it  will  bo  seen  that  there 
are  two  circuits.  A  source  of  alternating  current  is  converted  to 
.-1,  B  and  the  unknown  condenser  across  (1).  The  instrument 
contains  a  known  caj»city  K  and  an  electrical  system  consisting 
of  two  lixed  ticid  coils  together  with  two  suspended  coils  at 
right  angles  to  one  another.  The  current  thrf)ugh  tho  capacity 
K  jKisses  thr.iugh  the  iield  and  moving  coils  all  in  series,  and  since 
the  susiMMulecl  system  is  not  spring  contrnlled  it  will  take  up  a 
delinite  |)ositi(iM  (4.'>  to  to  the  left  of  the  ])iisitioii  indicated  by  the 
arrow,  so  that  the  jjointer  is  at  zero  if  no  capacity  is  connected  across 
CD).  If  now  tlu^  condenser  it  is  desired  to  measure  is  connected 
to  ('!>.  a  ciinciit   through  the  latter  will  pass  through  a  second 
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winding  on  tlM;  susiXMulcd  coil  and  then  through  the  Held]  coils. 
This,  of  course,  alters  th(!  direction  of  the  field  of  the  moving  system 
and  the  needle  is  (leflect(^d. 

TIk'  constants  cf  the  instrument  arc  so  arranged  that  the  ratio 
of  the  two  currents  flowing  through  the  standard  and  the  unknown 
condenser  is  substantially  the  same  for  any  frequency  and  voltage 
over  fairly  wide  limits,  but  for  highly  accurate  work  tho  voltage, 
should  not  varj'  more  than  15  per  cent,  above  or  below  normal,  or 
the  frequency  more  than  10  per  cent.  As  the  instrumiMit  has  no 
springs  or  similar  controlling  device  the  jwsition  of  the  pointer 
must  flcjiend  solely  u]X)n  the  ratio  of  the  current  through  tho  two 
circuits  of  the  movable  system,  and  as  this  ratio  de]KMids  solely 
ujxjn  the  capacity  of  the  unknown  condenser  the  instrument  must 
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accurately  measure  that  capacity,  and  is  guaranteed  to  do  so  within 
I  per  cent,  of  the  maximum  scale  reading  from  0-3  m.f.d.  upwards 
or  1  per  cent,  for  ranges  lower  tlian  o;5  m.f.d. 

Being  air  damjied  the  pointer  i|uickly  comes  to  rest  so  tliat 
measurements  may  he  made  with  the  same  speed  and  facility  as 
with  other  Weston  Measuring  Instruments.  Indeed,  with  tlie 
microfaradmeter  a  large  numlicr  of  condensers  may  he  measured 
in  rapid  succession  in  the  same  manner  as  drj'  cells  may  he  tested 
with  a  cell-testing  voltmeter. 

A  resistance  (not  shown  in  tlic  sketch)  is  included  in  tlic  circuit 
of  the  instrument,  which  will  [invent  an  excessive  currtMit  jjassing 
through  it  in  case  the  biiuliiig  posts  ('  J),  are  short  circuited.  Tlie 
ordinary  supply  circuit  pressiucs  are  used. 

The  Foster  In.striiment  (^ompany. 

We  need  scarcely  remark  that  manufacturers  constantly  require 
infonnation  in  regard  to  the  quality  of  the  materials  they  are  using, 
and  that  the  testing  of  materials  is  not  always  an  easy  matter. 
This  is  particularly  true  of  steel  and  other  metals,  for  although 
infonnation  of  the  greatest  value  is  obtainable  it  is  generally  gained 
through  the  medimn  of  exjx^nsive  appliances.  In  the  Humfrey 
Autographic  Kotched  Bar  Testing  Machine  a  successful  attempt 
is  made  to  provide  much  useful  infonnation  by  comparatively  cheajj 
and  simple  means. 

In  this  apparatus  the  standard  test  piece  is  similar  to  that  used 
for  single  "impact  tests  in  the  Charpy  and  Izod  machines,  namely 
10mm.   bv  10mm.  section  with  a  romid  bottomed  '"  V  "  notch  at 


Fig.  is. — Plax  of  Humpheev's  Notched  Bar  Testing  JI.\(Hixe. 

the  region  intended  to  be  tested.  It  is  cpnvenient  to  cut  several 
notches  in  a  long  specimen  so  that  consecutive  tests  may  be  made, 
thus  'giving  infonnation  as  to  variation  in  the  bar  and  allowing 
•average  results  to  be  calculated  for  the  material  mider  test. 

In  ma<-hines  of  tlie  Charpy  antl  Izod  class,  where  the  specimen 
is  broken  by  the  action  of  a  tailing  weight,  the  test  result  indicating 
the  energy  absorbed  in  breaking  the  sjiecimen  gives  no  infonnation 
as  to  the  manner  in  which  the  si)ecimen  broke,  that  is  to  say,  it 
is  not  shown  quantitatively  how  far  the  specimen  bent  before 
actual  fracture,  or  whether  it  was  brittle  or  ductile.  Obviously 
information  of  this  kind  is  necessary  for  the  classification  of  the 
material 

Having  in  mind  this  serious  limitation  of  the  existing  machines, 
Mr.  J.  C.  W.  Humfrey  designed  the  machine  illustrated  diagrama- 
tically  in  Fig.  18,  and  shown  also  in  Fig.  19.  The  test  piece  .4 
is  gi'ipped  in  the  vice  B,  so  that  the  jaws  of  the  vice  are  in  line  with 
the  notch  in  the  test  piece.  The  socket  C  is  fitted  on  the  projecting 
end  of  the  test  piece,  and  is  a  reasonably  close  fit  thereon.  A 
bending  stress  is  applied  to  the  test  piece  by  means  of  the  winch 
I)  and  the  wire  E.  which  is  attached  to  the  outer  end  of  a  spring 
bar,  the  other  end  of  the  bar  being  firmly  fixed  to  the  socket  C. 
1"hc  outer  end  is  supported  by  two  rollers  G'.  This  spring  bar  is  not 
apjjarent  in  the  diagram  because  it  is  directly  below  a  rigid  bar, 
marked  H,  which  is  also  fixed  to  tlie  socket  t',  and  which  carries 
the  pen  for  the  graphical  record. 

The  deflection  of  the  spring  l)ar  /"  is  a  measure  of  the  bending 
moment  applied  to  the  test  piece.  Since  the  rigid  bar  H  is  not 
subjected  to  any  bending  moment  it  will  move  through  the  same 
angle  as  the  socket  C,  and   tliis  movement  will  therefore    be    a 


measure  of  the  bending  of  the  test  piece.  The  pen  ./  slides  upon 
the  rigid  bar  H,  its  position  being  detennined  by  the  thin  wires 
or  cords  K  and  L,  which  are  kept  taut  by  a  light  si)ring  M.  One 
end  of  the  wire  A'  is  attached  to  a  post  A',  so  that  as  the  rigid  bar 
//  moves  in  consequence  of  tbe'bending  of  the  test  piece  tlic  wire 
A'  will  draw  the  pen  to  the  right.  The  point  of  the  |)cn  marks 
upon  a  calibrated  chart  P,  which  is  carried  on  the  spring  bar  /'. 
Consequently,  if  the  test  piece  offered  no  resistance  whatever  to 
the  bending  force  the  pen  would  draw  a  horizontal  lino  on  the 
chart,  the  length  of  which  is  proportional  to  the  angle  through  wliicli 
the  test  pieiie  is  bent.  As,  however,  the  test  piece  does  ofi'er  resis- 
tance to  bending  there  is  a  resulting  movement  between  the  spring 


Fig.   1!'. — ViKw  of  Hi'mfrey  Testing  Ma<hine. 

bar  F  and  the  rigid  bar  H.  On  the  other  hand,  if  the  test  piece 
did  not  bend  at  all  under  the  applied  force  the  pen  would  draw  a 
vertical  arc  on  the  chart,  the  height  of  this  line  representing  the 
magnitude  of  the  bending  moment  applied. 

Of  course,  in  actual  practice  both  of  these  effects  are  operative 
at  the  same  time  ;  the  test  piece  offers  resistance  to  bending,  but 
is  nevertheless  bent  as  the  force  applied  incrcases.  The  result  is 
that  the  [len  draws  upon  the  chart  a  diagram  or  "  graph  "  showing 
the  relation  between  bending  moment  applied  and  the  angle  of 
bending  throughout  the  duration  of  the  test.  Fig.  20  is  such  a 
recorcl  which  was  made  during  our  inspection  at  the  exhibition. 

The  total  energv-  absorbed  in  the  breaking  of  the  test  piece  can, 
of  course,  be  calculated  easily  from  the  diagram  or  graph.  Alter- 
natively, the  machine  may  be  fitted  with   an   integratuig  device. 

It  will  be  evident  at  once  that  the  information  given  by  this 
machine  is  extremely  valuable.  It  has,  we  are  informed,  been 
found  in  practice  that  the  correct  heat  treatment  of  any  material 
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Fig.  20. — Typical  Du<;i!am  for  Foster  Testing  Machine. 

can  be  determined  with  ease  by  testing  a  series  of  test  pieces,  and 
steel  whch  was  perviously  unreliable  has  been  made  to  give  quite 
satisfactory  results  on  the  basis  of  information  jnelded  by  this 
machine.  Since  the  price  is  only  £72  it  is  within  the  reach  of  all 
who  require  such  infonnation. 

Pijro  Millivoll meters. — A  line  of  particularly  sensitive  pivoted 
moving  coil  millivoltmeters  has  been  developed,  the  range  being 
from  2-5  millivolts  and  upwards.  For  use  with  standard  thermo- 
couples they  have  a  range  from  18  millivolts  and  upwards.  When 
so  used  they  are  provided  with  a  rheostat  for  compensating  for  the 
resistance  of  the  thermo-couple.  The  index  of  the  rheostat  is  set 
to  the  valve  nearest  to  the  thermo-couple  resistance;  the  total 
resistance  is  thus  kept  constant  at  the  value  for  which  the  instru- 
ment is  adjiLstcil. 

(To  he  roiicUnhd.) 
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Fiiilures  of  Turbo-Genera  tors  mid  Suj[|j^estioiis 
for  Iiiiproveiiieiits. 


Wp  gne  below  an  account  of  the  (lisovission  on  Mr.  J.  Shephcrcrs 
Pap?r  on  "  Failures  of  Tiirlio  Generators  and  Suggestions  for  Im- 
provements,'" whicli  took  placeat  a  recent  meeting  of  thelnstitnti(.n 
of  Klectrical  Kngineei-s  in  Ixindon. 

Mr.  A.  B.  KiKi.D  si\i<l  the  manufacturers  niu.'it  u(hiiit  that  the  author 
had  good  grounds  for  his  indictment  of  most  of  the  old  machines.  Many  "f 
the  author's  proposals  prc-supposed  improvements  in  insulating  nii'thmls. 
He  felt  that  big  machines  in  which  the  cooling  was  cITcctcil  by  tlii> 
intake  and  rejection  of  large  volumes  of  air  would  be  sujx'rscdcd.  i'cr- 
haps,  however,  the  auther  hardly  appreciated  the  possibilities  of  wat  t 
cooling  a  machine  by  circulating  air  through  the  niachir.c  and  an  air 
cooler  incorjxirated  in  the  machine.  This  overcame  the  dilliculty  of 
air  ducts,  air  filtration,  salt  laden  air  and  so  on.  The  proposal  to  embed 
completely  the  winding  of  the  stator  throughout  its  whole  turn  had 
been  kej)t  in  mintl  for  many  years,  and  he  had  described  an  attempt 
to  effect  this  before  the  Institution  a  few  years  ago.  But  the  real 
difficulty  was  in  bringing  earthed  metal  up  against  the  coil 
throughout  the  entire  turn.  There  were  several  places  in  the  stator 
turn  where  the  insulation  could  not  be  as  good  as  in  the  top  ])art«.  At 
a  jimction  between  two  types  fif  insulaticm  a  considerable  crcepage 
tlistance  must   be  allowed. 

Mr.  E.  \V.  I)i(  KiN.soN  took  it  that  the  Paper  was  intended  to  show 
that  the  water-cooled  turbine  generator  would  overcome  all  their 
difficulties.  He  was  inclined  to  agree  with  the  last  speaker  that  it 
would  be  some  time  before  they  would  get  a  water-cooled  turbine  that 
would  run  without  breakdowns.  He  thought  solid  metal  strips  would 
have  the  same  objections  as  binding  wire.  A  solid  end  ring  enclo.sing 
the  end  windings  would  be  better,  because  if  a  short  occurred  internally 
in  the  rotor  there  would  be  no  breaking  up  of  the  binding  wire  to  contend 
with.  He  had  found  solid  couplings  better  than  flexible  ones  for  large 
turbo  generators.  ■  He  had  had  the  difliculty  of  loose  core  plates  both 
in  the  middle  and  ends  of  coils,  and  that,  like  many  of  the  difficulties 
the  author  mentioned,  could  be  overcome  by  careful  workmanship. 
He  did  not  agree  that  the  difficulties  the  authornnentioned  with  regard 
to  air-cooled  turbines  could  not  be  overcome.  He  would  not  like  to 
be  the  operating  engineer  in  charge  of  a  water-cooled  turbine  such  as 
the  author  suggested,  unless  the  insulation  was  covered  with  some 
material  which  would  prevent  the  water  from  getting  into  it. 

Mr.  G.  W.  P.vRTRii.OE  thought  most  of  the  author's  faults  of  design 
had  Ijccn  taken  in  hand  by  the  English  contractors,  and  that  the  designs 
liad  been  modified  to  meet  them.  The  solid  rotor  was  usually  employed 
only  for  machines  running  at  3.(J00  r.p.m.  and  uj)  to  12,000kw!  A  plated 
construction  was  advisable  so  that  one  could  sec  inside  the  material  more 
and  know  more  of  what  was  going  on  than  was  possible  with  a  solid 
rotor.  He  was  surprised  by  Mr.  Shepherd's  attack  on  the  Parsons  fl.-xiblo 
coupling.  The  Germans  had  discarded  it.  but  he  preferred  it  for  a 
large  machine.  The  author  had  not  mentioned  the  difliculty  caused 
by  the  single-phase  short  circuit  which  often  took  place,  burnt  all  the 
wedges  in  the  rotor  and  often  disturbed  the  windings  and  end  con- 
nections. As  regarded  the  reliability  of  the  turbo-generator,  he  had 
experience  of  such  i)lant  amounting  to  between  .S(),000  and  40,0(10  kw. 
and  with  the  most  severe  service  in  the  country  and  short  circuits 
numbering  sometimes  from  20  to  .30  in  a  week,  and  up  to  the  present 
he  had  been  free  from  most  of  the  faults  of  design  and  troubles  referred 
to  by  the  author.  It  was  not  always  ])referable  to  have  iron  or  steel 
wire  clamping  at  the  end  of  the  rotor.  In  some  cases  it  was  advisable 
to  have  brynze  in  certain  parts  of  the  rotor  and  steel  in  the  rest.  Water 
cooling  would  add  to  the  expense.  There  would  be  the  difficulty  of 
deposit  blocking  uj)  the  channels,  some  of  which  were  very  small.  "  He 
had  had  to  have  the  coils  of  large  transformers  cleaned  with  hydro- 
chloric acid.  Another  difficulty  was  keeping  the  water  out  of  the  end 
joints.  After  a  few  short  circuits,  with  strong  fields,  they  would  rattle 
about.  Also  if  the  machines  were  not  kept  (m  constant  load  there 
would  be  serious  trouble  from  condensation.  Valuable  space  was 
taken  up  by  the  water  ducts  that  might  be  used  for  air  ducts. 

Mr.  A.  M.  T,\-iXoR  ventured  to  suggest  that  as,  in  the  near  future. 
we  were  to  have  stations  generating  at  .30,000  to  00,000  volts  it  was 
a  question  whether  the  transformers  could  not  be  efficiently  used  to 
improve  the  reliability  of  the  generators.  Suppose,  for  example,  that 
instead  of  earthing  one  end  of  each  generator  coil,  the  coil  were  insu- 
lated at  both  ends  and  the  two  ends  taken  out  to  a  corresponding  coil 
on  the  primarj'  of  the  transformer,  and  that  the  midpoint  of  this  coil 
was  earthed.  We  should  then  at  once  halve  the  potential  stresses 
between  any  part  of  the  generator  winding  and  earth.  The  arrange- 
ment would  really  be  the  equivalent  of  six  jjhases  on  the  generator, 
though  there  would  be  only  three  coils,  as  at  present.  Suppose,  further, 
that  a  second  three  coils  of  intermediate  phase  were  added  to  the 
generator ;  then,  for  the  same  output,  the  voltage  of  all  six  coils  could 
be  again  halved,  thus  quartering  the  stresses  to  earth.  The  second 
three  coils  would  be  connected  to  a  second  lot  of  primaries  on  a  second 
transformer ;  and  in  order  to  rectify  for  the  phase  displacement  the 
second  transformer  would  have  its"  high  tension  sides  in  delta,  while 
that  of  the  first  transformer  would  be  in  star,  both  being  coupled  to 
the  same  bus  bars.  Besides  quartering  the  stress  to  earth  on  the 
generator  windings,  the  arrangement  would  have  the  decided  advantage 
of  reducing  the  tendency  of  the  sound  coils  on  the  generator  to  pour 


current  into  the  faulty  coils,  for.  in  the  ca.se  of  coils  that  arc  feeding 
into  different  transformers,  there  were  two  prinuirv  anil  two  secimdarv 
reactances  in  series.  He  (the  speaker)  believed  that  when  the  great 
advantages  of  multipha.se  transmission  weiv  appreciated,  this  (multi- 
phase) form  of  transmission  would  be  adopted  for  all  long-distance 
work. 

.Mr.  W.  McCi.Ki.i.AND  (Diivctor  of  Klectrical  Kngincering  to  the 
.Admiralty)  said  he  was  chiefly  interested  in  the  uuilter  of  the  application 
of  large  turbo-generators  for  electric  pro]>ulsion.  It  seemed  to  him 
that  the  author  had  not  exaggerated  the  difficulties.  They  had  heard 
from  time  to  time  that  .America  had  led  th<>  way  in  electrical  propulsion, 
but  the  conditiiins  there  were  more  favourable  for  the  use  of  electric 
propulsion,  which  was  very  economical,  at  cruising  s|)ecd.  .At  pVesent 
we  could  not  gain  any  advantage  from  the  usc>  of  electrical  propulsion 
at  maximum  speed,  and  he  thought  America  had  sacrificed  maximum 
speed  to  gain  the  economy  at  cruising  speed.  The  author  said  very 
large  air  tanks  wen'  necessary.  Taking  the  .Auu-rican  battle-cruiser, 
to  which  he  referred.  dcv<'loping  180,01KI  h.p.  the  air  tanks  for  circulating 
with  the  motors  alone  would  be  of  an  area  of  275  sq.  ft.,  or  P)  ft.  diameter 
if  tjikcn  as  a  circular  trunk.  To  get  the  motors  as  near  the  propellers 
as  possible  they  must  be  ])laced  aft.  and  to  ])ut  an  air  trunk  of 
27.5  sq.  ft.  area  aft  would  Ix-  impo.ssiblc.  He  did  not  kiiow  whether 
the  author  could  justify  his  i-emarks  with  regard  to  water-cooling 
apparatus,  but  the  Paper  was  certainly  an  att<'mpt  t"  tackle  at  the 
source  the  difficulties  of  the  use  of  turbo-gcncratora  for  ship  work. 

Dr.  S.  P.  Smith  said  the  buyer  in  this  country  did  not  go  for  the 
best  but  the  cheapest  nuichine  ;  and  he  got  it  and  the  troubles  with  it. 
There  might  be  some  machines  that  still  hail  the  troubles  mentioned 
in  the  first  yiart  of  the  Paper,  but  manufacturers  had  long  learnt  to 
remedy  many  of  the  things  mentioned.  There  w.  re  makers  who  did 
not  trouble  much  about  core- building,  but  surely  they  did  not  need 
to  be  told  in  1920  how  to  build  cores.  If  they  were  well  iiunchcd  and 
built  and  the  keys  were  put  in  proi)erly  a  h'tjih  pressure  could  be  put 
on  them — 100  to  200  tons — and  they  would  still  kecj)  the  solid  con.stnic- 
tion,  the  lines  would  be  very  low  and  there  would  be  no  trouble  with 
keys  granted  water  was  a  better  cooling  medium  than  air,  but  the  tem- 
perature of  a  winding  often  did  not  depend  entirely  on  the  cooling 
medium.  It  depended  largely  on  the  insidation.  The  iron  of  the 
rotor  or  stator  might  be  got  very  cool,  but  the  winding  may  be  quite 
hot  because  the  heat  wo\dd  not  flow  through  the  thick  mica  insulation 
without  a  considerable  temperature  resulting.  He  did  not  tliink  the 
water  cooling  jjroposed  would  be  a  success.  We  had  built  good 
machines,  and  no  doubt  would  continue  to  do  so,  but  one  did  not  know 
precisely  what  was  taking  place  inside,  and  a  little  margin  should  be 
allowed". 

Mr.  F.  H.  CLOfOH  said  the  author  had  described  many  weaknesses, 
which  were  quite  out  of  date  and  many  which  had  nc  n  r  Imch  i  ominittcd. 
He  was  incon.sistcnt  in  advocating  low  temperatun-,  jikI  vrt  ailMi.utiii'; 
a  type  of  a  stator  winding  which  would  lead  to  a  vi  r\  lii_li  liMi|jcnitiirc. 
He  thought  the  author  was  misled  in  his  conceptiun  cjI  Ok-  incthod  of 
dealing  with  the  forces  that  occurred  on  short  circuit.  One  must 
consider  what  the  forces  were  and  where  they  originated,  and  try  to 
eliminate  those  forces  or  reduce  them  so  that  they  were  innocuous. 
He  welcomed  uperating  engineers  when  they  came  to  him  to  discuss 
the  design  of  machines,  and  he  thought  that  was  how  jjrogress  would  be 
obtained.  The  author  had  attempted  to  give  them  a  solutiim  which 
perhaps  many  of  them  had  already  thought  of,  though  they  had  liuil 
to  be  very  careful,  as  the  carrying  out  of  such  a  suggestion  depended 
rm  other  things  of  which  they  were  not  quite  sure.  He  thought  it 
would  be  difficidt  to  jiersuade  the  author  to  buy  a  machine  such  as  he 
sucacsted.  He  did  not  think  the  picture  was  so  bad  as  the  author 
had  i)ainted  it.  The  Company  with  which  he  (Mr.  Clough)  was  asso- 
ciated made  good  all  faults  that  occurre<l.  He  thought  all  the  manu- 
facturing eom])anies  did  that — for  which  they  set  asitlc  a  sum  of  money. 
Though  the  percentage  set  aside  was  small  a  fund  had  accumulated. 
Possibly  some  form  of  water  cooling  might  come  eventually,  but  it  should 
be  only  after  very  careful  thought,  otherwise  it  nught  introduce  diffi- 
culties which  flid  not  exist  at  present,  and  which  might  be  very  serious. 

The  AuTHiiit,  in  reply  to  the  discussion,  said  his  Paper  was  an  attempt, 
from  two  [joints  of  view  only,  to  see  whether  better  machines  could  be 
built.  Tho.se  two  points  were  to  get  a  safer  and  a  cooler  machine. 
Users  as  well  as  designers  went  to  one  fountain  head  for  their  knowledge, 
and  that  was  th(^  machine  in  operation.  There  were  only  two  classes 
of  machines —that  which  the  salesmen  described  in  beautiful  laniruafre 
and  that  which  yim  got.  Every  fault  described  in  the  Paper  he  bad 
experienced.  He  suggested  water  cooling  for  giving  greater  s\i|i|init 
to  the  insulation.  He  found  the  insulation  the  seat  of  the  grcatist 
disasters.  Therefore,  he  said,  treat  it  with  more  respect.  Mr.  Field  raised 
the  question  of  getting  insulated  bars  in  close  proximity  to  earthed 
metal,  bu*  they  had  that,  whether  they  liked  it  or  not.  throughout 
the  length  of  the  slot.  The  bar  should  be  made  of  such  a  form  that  the 
insulation  should  be  carried  throughout.  So  far  as  he  knew,  the  A.E.G. 
discarded  couplings  ten  years  ago,  but  Brown,  Boveri  sometimes 
used  them.  He  agreed  that  insulation  should  be  used  with  a  greater 
margin  of  safety.  Some  of  the  things  he  had  mentioned  might  be  out 
of  date,  but  slack  cores  were  not.  He  could  mention  certain  machines 
which  to-day  were  awaiting  an  opportimity  of  rebuilding. 
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Institution  of  Electrical  Engineers' 
Visit  to  Holland. 

A  week  or  two  ago  we  were  able  through  the  kindness  of  Mr.  C.  H. 
Wordingham  to  give  an  account  of  the  recent  visit  paid  by  a  depu- 
tation of  the  Institution  of  Electrical  Engineers  to  Holland.  Further 
photographs  illustrating  the  development  of  electricity  supply  in 
that  country  have  come  to  hand,  and  we  reproduce  a  selection  of 
these  herewith.  It  will  be  rememl)ei-ed  that  the  position  of  elec- 
tricity supply  throughout  Holland  is  a  very  favourable  one,  and  the 


The  first  of  our  illustrations  shows  the  cooling  towers  at  the 
Limburg  State  coal  mines.  Special  attention  may  be  called  to  the 
dice-box  shajje  which  is  made  of  ferro-concrete.  The  cost  of  tliis 
form  of  erection  at  jx)st-war  prices  is  the  same  as  with  the  older 
wooden  form  at  pre-war  prices.  These  coal  fields,  from  which  most 
of  the  home-produced  fuel  in  Holland  is  obtained,  have  not  up  to 
now  been  sufficient  to  meet  the  needs  of  the  country',  but  steps  are 
being  taken  to  increase  the  output,  and  with  the  economy  effected 
by  the  generation  of  power  in  large  stations,  it  is  hoped  that  the  coal 
may  become  practically  self-supporting  in  this  respect.  Electrical 
winding  gear  employed  at  one  cf  the  mines  is  shown  in  Fig.  6.   Fig.  2 


development  generally  has  been  much  facilitated  by  the  adoption 
of  a  standard  frequency  of  50  cycles.  Wayleaves  are  compulsory, 
and  distribution  is  principally  carried  out  by  means  of  overhead 
wires  for  the  lower  pressures  and  to  some  extent  for  the  higher. 
Generating  stations  of  the  various  authorities  have  been,  or 
are  being,  inter-comiected  to  i)ermit  the  concentration  of  generating 
plant  in  large  units  in  suitably  situated  stations,  and  every  effort  is 
being  made  to  cater  for  the  needs  not  only  of  the  towns  for  manu- 
facturing industries  therein,  but  of  the  rural  districts.  As  is  weU- 
kno«-n  in  the  past  the  pumping  which  is  necessary  in  a  large  part  of 
Holland  has  been  carried  out  by  windmills.  This  antiquated  method 
is  gradually  being  replaced  Ijy  the  electric  drive. 


shows  an  overhead  3,000-volt  switch  at  a  Frieslaud  farm,  and  i* 
typical  of  the  construction  followed  in  these  instances,  while  Fig.  5 
shows  the  construction  employed  where  a  oO.OOO-volt  Line  crosses  the 
railwaj-.  Figs.  3  and  4  are  illustrative  of  the  plant  employed  at  the 
Amsterdam  generating  station.  As  mentioned  in  our  pre\nous 
account,  tliis  station  is  operated  in  conjimction  with  a  central  refuse 
destructor.  At  this  destructor  the  whole  of  the  refuse  of  the  city  is 
concentrated,  and  is  unloaded  at  transporters  and  delivered  to 
moving  belts.  A  suitable  portion  of  the  refuse  is  used  for  generating 
steam,  wliich  is  conveyed  to  the  adjoining  electricity  station.  During 
the  w-ar  a  considerable  proportion  of  the  output  was  generated  from 
steam  raised  in  this  way. 


itevie>v. 


Electric  Mains  and  Distributing  Systems.  By  .J.  R.  Dick  and 
F.  Ferxie.  Second  Edition.  (London:  Benn  Brothers,  Ltd.) 
Pp.  x.-i66.     18s.  net. 

After  four  and  a  half  years"  study  of  the  art  of  war,  it  lias 
been  very  refreshing  to  read  the  second  edition  of  Messrs.  Dick 
and  Fernie's  well- written  book.  The  authors  deal  with  the  pro- 
blem of  distribution  in  a  very  comprehensive  manner  and, 
provided  that  the  reader  who  may  not  have  been  able  to  keep 
up  his  knowledge  of  higher  mathematics  does  not  "  cet  the 
wind  up,"  but  boldly  takes  some  of  the  complicated  formulae 
for  granted,  he  will  obtain  much  valuable  information,  and 
possibly  a  good  deal  of  pleasure,  from  the  lucid  manner  in 
which  the  various  problems  are  dealt  with. 

The  chapters  on  alternating-current  work  particularly  are 
extremely  interesting,  and  in  this  edition  have  been  added  to 
and  carefully  rewritten.  All  the  problems  which  have  to  be 
dealt  with  in  the  distribution,  and  some  of  those  which  might 
be  considered  to  apply  more  to  the  generating  side  of  elec- 
tricity supply,  receive  attention.     Fundamental  formulae  are 


also  given,  so  that  the  book  forms  a  complete  work  on  the 
subject,  without  the  necessitv  of  referring  to  any  other  text- 
book. The  information  now  given  on  the  temperature  rise  in 
cables,  in  Chapter  VI.  comprises  as  far  as  the  writer  is  aware, 
all  the  knowledge  that  is  at  i^resent  available,  but  as  the 
authors  say  on  page  93,  further  experimental  work  on  the 
heating  of  cables  laid  under  ground  is  necessary.  On  the 
question  of  the  regulation  of  pressure  the  authors  suggest, 
more  than  once,  that  bus  bars  at  the  works  should  be  run  at 
different  pressures,  feeders  being  grouped  according  to  the 
drop.  This  method  of  working  has  the  serious  disadvantage 
that  the  generating  plant  must  be  duplicated,  resulting  in 
inefficient  working.  The  authors  suggest  that  power  and 
lighting  networks  should  be  separate,  but  with  the  develop- 
ment of  cooking  and  heating,  the  lighting  mains  will  have 
increasingly  heavy  loads  to  deal  with  if  heating  ajjparatus  is 
connected  to  them,  while  if  connected  to  a  separate  power 
network,  on  which  as  suggested  by  the  authors,  the  voltage 
regulation  need  not  be  so  accurate,  complaints  will  undoubtedly 
be  received  from  consumers  who  cannot  get  their  ovens  hot. 

In  Chapter  IX.,  Part  I.,  the  authors  do  not  mention  that  a 
great  many  balancing  troubles  can  be  got  over  bv  introducing 
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automatic  balancing  sets  at  various  points  on  tlu'  liistrihuting 
network.  These  machines  run  from  week  end  to  week  end 
without  attention,  and  deal  with  practically  all  the  out-of- 
balance  current.  In  Part  II.  some  very  practical  chapters 
are  given  on  the  laying  and  maintenance  of  distributing 
systems,  including  boxes  and  fittings.  Troubles  on  mains  vary 
largely  according  to  locality,  but  in  one  town  where  continual 
difficulty  was  experienced  with  water  getting  into  boxes,  a 
very  large  improvement  has  been  made  by  the  use  of  the  cast- 
lead  box,  mentioned  on  page  -106.  This  box  is  inexpensive 
and  the  reliability  is  demonstrated  by  the  figures  given  in  the 
following  table  : — 

[Faults  in  a  Lotr-tenaion  Three-wire  Kelicork.    January  1,  1915,  to  April 
30(A,  1919  ;  4  years  4  months). 


How  discovered. 


In 
discon- 
necting 
boxes. 


Interruption  to  supply  of  a 
section '        5 

Momentary  short.  No  inter- 
ruption   

By  ■"  Megger  "  testing 5 

B}'  splitting,  as  described  on 
page  341  of  Dick  and  Fernie's 
book  1 

No  supply  to  consumer Nil. 

Continuity  test  '     Nil. 


In  In 

cast-iron    lead        In 
service   service'  cable. 
bo.\es.   I  boxes.  I 


Notes. — Faults  on  cable  were  all  due  to  mechanical  damage  after 
laving.  All  fault.s  in  disconnectng  boxes  causing  shorts  (11  in  number) 
were  due  to  condensation. 

There  were  about  2,500  lead  boxes  in  use,  and  1..30()  iron 
boxes,  giving  a  precentage  of  failures  per  annum  of  1-33  per 
cent,  for  iron,  and  0-102  per  cent,  for  lead  boxes. 

The  table  may  also  be  of  interest  as  showing  the  methods 
used  to  locate  faults.  The  "  Megger  "  in  use  works  at  a  pressure 
of  1,000  volts,  and  many  incipient  faults  have  been  found  that 
could  not  be  detected  by  other  methods.  For  disconnecting 
boxes  diving  bell  lids  are.  in  the  reviewer's  opinion,  essential  to 
enable  work  to  be  carried  out  rapidly,  while  copper  wire 
threaded  through  asbestos  tubes  has  been  found  very  satis- 
factory for  distributor  fuses.  The  reviewer  does  not  agree 
(vith  the  suggestion  made  on  page  84,  that  every  length  of 
distributor  sliould  be  fused.  Experience  in  the  past  has 
shown  that  these  fuses  are  likely  to  blow  when  there  is  no 
necessity  for  it.  The  authors  conclude  their  book  with  tables 
of  costs,  which,  in  view  of  present  prices,  do  not  appear  to  be 
very  helpful,  as  the  figures  have  not  been  altered  from  those 
given  in  the  first  edition. 

The  work  is  an  extremely  valuable  one,  written  with  first- 
hand knowledge,  and  brought  up  to  date  ;  in  future  editions 
the  authors  might  try  to  .still  further  arrange  the  matter  and 
the  index,  for  the  use  of  the  engineer  who  wants  to  look  up  a 
particular  problem,  as  undoubtedly  the  book  will  be  retained 
close  at  hand  by  many  supply  men  for  this  purpose. 

W.  A.  ViGXOLES,  Lt.-Col. 


Correspondence. 


WIRELESS  STRAYS  FROM   THE   UNKXOA\X. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN'. 

Sir  :  I  desire  to  protest  against  the  interpretation  that 
appears  to  have  been  put  upon  statements  which  I  have  made 
at  intervals  during  the  last  few  years  with  regard  to  the  pos- 
sible sources  of  what  are  being  termed  "  mysterious  messages 
from  the  unknown.''  Wireless  messages  are  transmitted 
through  the  ether  by  the  agency  of  electromagnetic  waves  of 
definite  lengths  which  can  be  adjusted,  and  in  order  to  receive 
such  messages  the  receivers  should  be  tuned  to  the  particular 
wave-length  that  is  being  used  for  transmission. 


At  times  signals  are  received  which  are  apparently  due  ta 
electromagnetic  waves  of  great  length  (up  to  hundreds  of  miles), 
and  these  signals  are  not  of  the  same  character  as  those  com- 
monly called  '■  X's  "'  or  "  strays."  Occasionally  such  signals 
can  be  imagined  to  correspond  to  the  Morse  signals  for  certain 
letters,  and  the.se  signals  occur  at  all  seasons  and  irregularly. 

The  sources  of  such  signals  are  unknown.  They  may  be  in 
the  atmosphere  or  outside  it.  and  due  to  electrical  distur- 
bances. If  outside  tile  atmosphere,  they  may  arise  in  any 
point  of  interplanetary  sjiace,  possibly  in  the  sun,  where  it  is 
well  known  that  electrical  disturbances  occur. 

Obviously,  since  the  planet  Mars  is  situated  somewhere  near 
in  interplanetary  sjiace,  the  source  of  such  signals  might  be 
on  it  or  on  any  other  planet.  There  is  nothing,  however,  to 
show  that  this  is  the  case,  nor  must  any  ]iurely  fanciful  specu- 
lations of  mine  be  interpreted  to  mean  that  1  have  asserted 
having  received  any  intelligible  or  unintelligible  messages  from 
Mars  or  from  any  other  ])oint  in  s|)ace  outside  the  earth. — 
I  am,  &c., 

London.  Jan.  28.  G.   Marconi. 

THE  RECORDING  OF  FAILURES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  have  read  with  great  interest  your  remarks  on  the 
"  recording  of  failures  "  under  the  heading  "  Development 
of  Heavy  Electrical  Machinery."'  It  was  never  more  obvious 
to  electrical  engineers  than  it  is  at  the  present  that  the  utmo.st 
publicity  should  be  given  to  the  technical  features  of  break- 
downs of  plant.  In  an  article  to  the  "  Electrical  Review  "  of 
September  20,  1918,  j).  269,  I  advocated  the  i)ublication  of 
data  of  this  sort,  but  without  result.  My  own  chief  engineer, 
Mr.  W.  W.  Lackie,  of  Glasgow  Corporation  electricity 
department,  supports  the  scheme.  In  my  opinion  you 
would  be  doing  the  electrical  supply  industry  a  good 
service  if  you  would  initiate  energetic  propaganda  with  a 
view  to  making  such  jiublication  compulsory.  At  the  present 
time  information  regarding  ])lant  failures  on  large  systems  is 
only  disseminated  by  what  is  little  better  than  gossip,  and  the 
reputations  of  the  engineers  involved  generally  suffer  far  more' 
in  this  way  than  would  be  the  case  if  they  made  an  o])en 
statement  of  the  circumstances. 

The  amount  of  information  gained  from  failures  on  high- 
tension  .systems  is  enormous,  and  it  seems  to  me  to  be  the  last 
word  in  selfishness  to  hoard  the  results  of  what  is  often  bitter 
experience  rather  than  to  put  this  experience  freely  before 
others  and  give  them  an  opportunity  of  avoiding  disaster. 

America  has  led  Britain  in  this  respect,  as  is  shown  by  the 
publicity  given  to  breakdowns  which  occurred  with  large 
turbo  units,  but  I  hope  you  will  endeavour  to  make  our  supi)ly 
authorities  realise  their  resjsonsibilities  still  further. — I  am,  &c.,, 

Carluke.  X.B.,  Jan.  19.  Charles  W.  Marshall. 


•'  THE  IMPEDANCE  PARADOX." 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :    The  phenomenon  of  the  increase  in  the  impedance' 
of  a  circuit  consisting  of  resistance  and  reactance  in  series 
produced  by  shunting  the  reactance  was  discussed   and  ex- 
plained in  The  Electrician  in   1910  by  Campbell,   Howe, 
Ru.ssell  and  Still  (Vol.  LXV..  ])p.  .59,  113  and  1.57). 

The  special  case  explained  by  Mr.  Clinker  in  one  of  your 
recent  i,ssues  is  especially  striking,  and  is  to  me  quite  new, 
although  we  have  exhibited  the  ordinary  case  of  the  impedance 
I)aradox  at  the  Northampton  Institute  for  the  past  10  years. 
The  arrangement  we  use  is  that  of  a  glow  lamp  in  series  with 
a  choking  coil  (or  a  condenser),  the  line  current  suffering 
reduction  on  shunting  the  coil  with  a  second  glow  lamp. 

1  described  a  simple  graphical  method  of  solving  the  problem 
in  an  article  in  the  "Electrical  World  "  (New  York)  in  May,  1910. 

A  concise  way  of  stating  what  happens  is  to  say  that  to  shunt 
the  reactance  by  an  ohmic  resistance  improves  the  power 
factor  of  the  system  more  than  it  increases  the  power  ab- 
sorbed.— I  am,  &c., 

London,  Jan.  23.  F.  M.  Denton. 
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The  Economics  of  Po^^er 
Production. 

The  public  has  been  allowed  to  suppose  b}-  our  daily 
contemporaries  and  by  the  politicians  that  the  first  result 
of  the  Electricity  (Supply)  Act  will  be  the  erection  of  a 
number  of  so-called  super-power  stations,  and  that  the 
erection  of  these  power  stations  will  mean  cheaper  elec- 
tricity. To  the  initiated,  however,  it  is  obvious  that  the 
erection  of  super-power  stations  will  not  of  itself  create  a 
load  worthv  of  their  size.  The  present  demand  must  first 
be  increased,  and  it  will  not  be  increased  unless  energy 
can  be  supplied  at  an  attractively  cheap  rate.  Now,  in 
pre-war  davs.  we  used  to  talk  optimistically  of  current  at 
a  half-penny  per  unit  for  domestic  purposes  ;  and  though 
the  realisation  of  that  dream  has  been  postponed  by  the 
general  rise  in  prices,  a  careful  examination  of  the  various 
items  of  expenditure  may  help  to  bring  it  nearer  once  again. 
Salaries  and  wages  have  both  been  increased  and  are  not 
likelv  to  fall.  Of  capital  costs  the  same  may  be  said.  The 
only  outstanding  point  is  whether  a  saving  can,  therefore, 
be  made  on  the  various  items  of  the  operating  costs,  and, 
If  so,  the  problem  remains  as  to  how  this  is  to  be  done. 
Unless  it  is  done  the  rivers  of  electricitv,  in  the  hyperbole 
of  the  Lord  Chancellor,  are  not  likely  to  be  more  than 
small  streams. 

Are  the  Best  Gexeratixg  Methods  Being  Used  ? 

Viewing  the  matter  in  the  broadest  possible  light,  electric 
power  may  now  be  generated  in  the  following  wavs  :  Bv 
the  use  of  water  power,  by  oil  fired  into  boilers,  by  the 
utilisation  of  peat,  and  by  the  emplovment  of  coa'  in  some 
form  or  other.  It  is  needless  to  add  that  bv  far  the  greater 
part  of  the  electrical  energy  generated  in  this  countrv  is 
obtained  by  the  last  method.  The  employment  of  water 
power  is  not  likely  to  come  into  the  picture  so  far  as  super- 
stations  are  concerned.  As  far  as  we  know,  oil-fired  boilers 
have  not  yet  been  used  for  generating  electricity  on  land 
to  any  great  extent,  though,  of  course,  they  have  been 
successfully  employed  'in  the  Navy.  Peat  is  in  the  same 
position  as  water  power.  Peat  bogs  do  not  exist  near 
industrial  areas,  and  a  very  large  amount  of  that  form  of 
fuel  must  be  used  per  horse-power  generated.  Coal  in  some 
form  or  other  remains,  therefore,  the  most  efficient  fuel. 
Alternative   Methods   of  Using   Coal. 

The  next  thing  to  consider  is  whether  we  are  using  coal  in 
the  best  possible  way.  and,  if  not,  whether  our  methods  can 
be  improved.  This  important  question  is  gone  into  at 
great  length  in  an  appendix  to  the  Report  of  the  Xitrogen 
Products  Committee.  The  possible  methods  of  using  coal 
at  the  present  time  are,  apart  from  direct  firing,  high 
temperature  carbonisation,  according  to  either  gas  or  coke 
oven  practice,  low  temperature  carbonisation  carried  on 
under  reduced  pressure  or  to  allow  the  formation  of  benzol, 
complete  gasification  in  recovery  producers  and  combina- 
tions of  the  systems  of  low  temperature  carbonisation  with 
subsequent  gasification  of  the  resulting  coke  in  recovery 
producers.  The  details  of  these  systems  are  unimportant 
at  the  moment  except  that  it  has  been  suggested  that  to 
use  one  or  other  of  them  in  a  generating  station  would  be 


more  economical  than  direct  fii-ing,  owing  to  the  fact  that, 
not  only  electricity,  but  by-products  would  be  produced 
with  a  definite  market  value. 

Are  By- Products  an  Advantage  or  Otherwise  ? 

This  question  of  by-products  is  an  interesting  one,  but 
whatever  mav  be  said  in  its  favour,  there  is  no  doubt  it 
would  introduce  a  most  disturbing  factor  into  the  finances 
of  any  electricity  undertaking.  It  is  true  that  the  sale  of 
the  bv-products  would  help  to  set  oft  the  generating  costs, 
and,  though  this  at  first  sight  seems  an  advantage,  the 
extraordinarilv  large  output  of  these  commodities  and  the 
consec[uent  fluctuations  and  fall  in  their  market  price 
might  be  distinctly  harmful.  Further,  the  enormous 
capital  expenditure  involved  would  go  far  to  offset  any 
advantages  obtained.  It  is  estimated  that  to  establish 
a  by-product  recovery  plant  in  conjunction  with  a  super- 
power station  of,  say,  100,000  kw.  capacity,  would  mean 
an  increase  in  the  capital  costs  of  anything  from  50  to  200 
per  cent.,  according  to  the  system  employed  ;  and  that 
while  in  a  direct-fired  station  of  this  size  the  coal  consump- 
tion would  be  from  (i.^0,000  tons  annually,  with  a  by- 
product recovery  plant  attached  it  would  range  from 
8(i0.000  to  1.620,000  tons,  while  something  like  177,390' 
million  cubic  feet  of  gas  would  have  to  be  handled.  The 
scheme  is,  indeed,  such  a  Brobdingnagian  conception  that 
imagination  bogles  at  the  very  thought. 

Apart  from  such  considerations,  however,  other  draw- 
backs to  the  idea  of  combining  by-product  recovery  pro- 
cesses with  a  super-power  station  are  the  large  acreage  of 
land  required  and  the  general  unwieldiness  of  the  whole 
concern.  For  financial  reasons  alone  the  proposal  to 
submit  coal  required  for  generating  electric  power  to  some 
sort  of  preliminary  treatment  is  hardly  worth  serious 
thought,  and  a  consideration  of  the  proposal  from  the 
engineering  and  operating  sides  only  serves  to  strengthen 
our  view  as  to  its  impracticabilitv. 

Direct  Firing  the  Most  Economical. 

The  Committee  compared  the  high  temperature  car- 
bonisation processes  under  actual  working  conditions  and 
fomid  them  more  expensive  than  direct  firing,  while  though 
the  low  temperature  carbonisation  processes  seem  to  be 
slightlv  cheaper,  the  results  are  onlv  theoretical,  as  these 
processes  have  not  vet  been  used  to  anv  great  extent  on  a 
commercial  scale. 

It  should  also  be  pointed  out  that  the  relative  results 
given  in  the  report  are  compared  for  different  prices  of  coal, 
and  it  is  fomid  that  direct  firing  shows  greater  economic 
advantages  as  the  price  of  coal  increases,  so  that  as  the 
comparisons  were  made  at  pre-war  prices,  direct  firing  is 
at  the  moment  even  more  economical  than  the  figures 
given  in  the  report  lead  us  to  suppose. 

It  would,  therefore,  seem  that  we  can  use  our  coal  re- 
sources most  economically  by  continuing  to  employ  direct- 
fined  boilers.  For  ourselves  we  have  never  been  very 
taken  by  the  idea  of  imposing  a  by-product  plant  on  an 
electricity  generating  station.  This,  we  consider,  is  one  of 
the  cases  w^here  specialisation  is  best,  though  we  are  glad 
to  have  our  views  on  this  subject  confirmed  by  the  very 
painstaking  work  which  has  been  carried  out  by  the  Nitrogen 
Products  Committee.  The  problem  re-stated,  is  therefore, 
how  best  can  the  coal  at  our  disposal  be  used  in  the  direct 
firing  of  boilers  ?  This  is  a  question  for  boUer  designers  and 
central  station  engineers,  and  it  is  one  worthy  of  close 
consideration.  The  design  and  erection  of  the  new  super- 
power stations  will  mean  the  introduction  of  a  series  of  new 
problems  into  the  boiler  house,  and  these  must  be  tackled 
and  solved  without  delav. 
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•Joint  Industrial  Councils. 

In  the  ttient '"  Bulktiii  "  uf  the  Ministry  of  Liibour  there  is  un  interest- 
ing review  ol  the  jirogriss  made  by  Joint  Industrial  C'ouneils  and  an 
outline  of  the  achievements  of  these  bodies.  It  is  staled  that  the  out- 
standing feature  of  the  past  three  months  has  been  the  establisliment  of 
three  National  Coimcils  on  which  the  Government  as  employer  is  repre- 
sented. Then'  is  also  progress  to  n-port  in  connection  with  the  establish- 
ment of  Industrial  Councils  for  the  War  Office  and  the  Ministry  of 
Munitions.  In  addition,  six  other  Joint  Industrial  Councils  have  been 
set  up.  making  the  present  total  51.  This  evidence  of  the  increase  in 
co-oi)eration  with  the  improvement  in  methods  and  conditions  of  labour 
and  the  gain  in  wealtli  that  will  result  from  a  wise  extension  of  the  Wliit- 
ley  principle  is  very  welcome.  Industrial  questions  of  fundamental 
importance  to  the  whole  community  are  now  bcfoix>  the  nation,  and  the 
time  is  past  when  the  solution  of  minor  disputes  and  sectional  difficulties 
is  the  whole  function  of  industrial  bodies.  In  this  connection  a  note- 
worthy step  is  the  attempt  made  by  the  Building  Council  to  solve  the 
diHieulties  of  its  own  industry.  At  the  root  of  all  these  matters  lies  the 
question  of  education,  u])on  which  attention  is  being  directed.  The 
question  of  statistics  and  research  is  another  important  field  of  activity. 

There  has  Ijeen  a  considerable  development  in  the  establishment  of 
District  Councils,  the  number  of  which  is  growing  rapidly.  The  National 
Coiuicils  will  tind  their  way  cleared  in  many  directions  by  the  setting-up 
of  local  bodies  :  the  speedier  settlement  of  dis|)utes.  the  detailed  apphca- 
tion  of  general  agreements,  the  adaptation  of  industrial  condition-  to 
local  needs,  and  general  improvement  in  organisation  are  matters  con- 
cerning which  District  Councils  arc  the  natural  channels  of  progress. 
The  Works  Committee  movement  is  also  making  progress. 

.Among  the  .Joint  Industrial  Coimcils  formed  for  industries  in  which 
electrical  engineers  are  interested  are  the  following  :  — 

Klcctricalcontractini;  (formed  Jan.  22,  1910),  electricity  supply  (May  1, 
1919).  iron  and  steel  wire  manufacture  (June  24,  191J),  electrical  cable 
making  (Sept.  4,  1919),  and  tramways  (Sept.  5,  1919). 
DisTKicT  Councils. 

The  following  District  Councils  have  been  set  up  or  are  in  process  of 
formation : — 

Electrical  Contracting. — Areas:  London,  Southampton,  Belfast,  Bir- 
mingham, Leicester,  Nottingham,  Derby,  Potteries,  Newcastle,  West 
Yorkshire,  Bradford,  Hull,  Liverpool,  Manchester,  Sheffield,  Glasgow, 
Aberdeen,  Edinburgh,  Dundee. 

Electricity  Supjiltj. — Areas :  North-Kast  Coast,  Yorkshire,  Lanca- 
shire and  Cheshire,  South  Wales,  West  Midlands,  West  of  England,  East 
Alidlands,  East  Coast,  Home  Counties,  Greater  London,  South  Coast, 
Devonshire  and  Cornwall,  Scotland. 

Trawu-ays. — Arcax  :    Scotland,   Northern,   Lancashire,   Cheshire  and 
North  Wales,  Yorkshire,  Lincolnshire,  North  Derbyshire,  South  Wales, 
Midlands,  Metropolitan,  South-W'est,  East,  South-East. 
WoKKs  Committees. 

The  Joint  Industrial  Council  has  approved  of  the  principle  of  Works 
Committees  for  (among  other  industries)  the  tramways  and  wire  manu- 
facturing industries. 


Ex-Hritisli  ^Vestinghouse  Association 
Annual  Re-Union  Dinner. 


Mr.  W.  W.  UiuiiKS  presided  over  a  gathering  of  KiO  ex-Briti.sh  Wcst- 
inghouse  engineers  at  tlie  Holbom  Restaurant,  London,  on  Friday 
evening  last.  The  association  has  for  its  object  the  promotion  of  friendly 
rclatioiis  between  men  who  originally  met  under  the  British  Westinghouse 
banner  at  Trafford  Park. 

The  proceedings  commenced  with  a  re-union  in  the  reception  room. 
Judging  by  the  buzz  of  conversation,  this  opportunity  for  a  friendly 
chat  was  taken  the  fullest  advantage  of,  and  the  guests  sat  down  to 
dinner  in  a  pleasant  frame  of  mind. 

After  the  loyal  toasts  had  been  honoured,  Mr.  P.  A.  Sandeus,  O.B.E., 
proposed  the  "'  Ex-B.W^  Association."  He  asked  all  ex-B.W.  men  to 
join,  because  it  was  not  a  business  association,  but  a  medium  through 
which  old  and  new  friends  could  be  met.  Jlr.  L.  R.  Morshead  resijonded 
on  behalf  of  the  Committee,  and  remarked  on  the  successful  formation 
of  the  association  and  its  increasing  popularity.  The  Chairman  then 
gave  the  toast  of  the  guests,  to  which  the  only  guest  present,  Lieut. -Col. 
Motague  Craodock,  C.B.,  C.M.G.,anoldandpopiilarBritish  Westing- 
house  director,  replied.  He  expressed  his  pleasure  at  being  i)resent,  and 
made  touching  reference  to  his  friendship  with  the  late  Mr.  George  Westing- 
house.  In  particular  he  referred  to  his  high  spirits  and  the  ability  he 
possessed  of  imbuing  other  engineers  with  them.  During  the  speeches 
fitting  testimony  was  given  to  Mr.  L.  S.  Richardson,  the  hon.  secretary, 
for  the  work  he  had  done  in  promoting  the  association  and  organising  the 
gathering  again  this  year.  The  members  were  especially  pleased  with 
Mr.  Richardson's  programme  and  toast  list.  It  is  a  highly  humorous 
production,  and  contains  many  telling  skits  on  various  members  of  the 
association.  We  may  mention  with  approbation  such  items  as  '*  The 
Ex-B.W.  Association""  (proposed  by  Mr.  Sanders,  O.B.E.), ''  The  Hurry- 
Up  Bell  will  be  rung  at  the  end  of  5:{  minutes,  and  a  fire  extinguisher 
will  be  brought  into  play  after  7-28  minutes  ;  if  it  is  used,  the  O.B.E. 
will  be  O.P.H."  Also  the  toast  of  "  Our  Guests  "  was  followed  by  the 
injunction  :  •■  Estimated  time  for  delivery  10  minutes  after  termination 
of  moulders'  strike." 

The  concert  programme  was  contributed  entirely  by  members  of  the 


association.  Mr.  A.  Simou  accompanied,  Mr.  Pochohradsky  playod 
the  violin,  .Mr.  H.  S.  Aspinall  and  -Mr.  K.[(.)lleren8haw  contributed  soiigs, 
and  the  humorous  items  were  furnished  by  Mr.  Val  Wood  and  .Mr.  E.  H. 
Miller.  Mr.  Richardson  again  introduced  the  Bonibass,  which  was 
uproariously  ri'ceived. 

In  short,  a  thi>r<uighly  enjoyable  evening  was  spent,  and  praetieally 
all  the  members  proniiseil  to  turn  up  next  year.  We  would  remind  our 
readers  that  nieuibersliip  of  the  association  is  open  to  men  who  wore 
emi)loyed  on  the  stall  of  the  British  Westinghouse  Comiiany  for  two 
years,  and  who  completed  two  years'  service  prior  to  September  3(1,  1919, 
that  the  annual  sulwcription  is  2s.  6d.,  and  that  the  hon.  secretary,  Mr. 
L.  S.  Richardson,  14,  Sydney-road,  Richmond,  Surrey,  will  be  ouiy  too 
pleased  to  furnish  full  particulars  to  all  cxB.AV.  men  who  would  like  to 
join  the  association. 


Bread  Delivery  by  Electric  Vehicles. 

Already  some  hundreds  of  bakery  concerns  in  the  United  States  and 
elsewhere  have  selected,  after  exacting  tests,  the  electric  commercial 
vehicle  as  that  mode  of  transportation  best  suited  to  their  business,  for, 
in  addition  to  being  the  most  eHicient.  economic  and  dependable  type  of 
transportation,  the  electric  truck  is  the  cleanest,  and,  on  account  of  its 
simplicity,  the  easiest  to  operate.  The  cliief  advantages  of  the  petrol 
car  arc  speed  and  unlimited  mileage  ;  but  the  electric  vehicle  is  ideal 
where  frequent  stop  deliveries  are  necessary,  and  where  the  range  of 
operations  are  within  the  capacity  of  a  storage  battery — that  is  to  say, 
up  to  40,  5<l  or  more  miles  per  day,  which  has  proven  to  be  more  than 
ample  for  urban  operations.  It  has  been  estimated  that  approximately 
85  per  cent,  of  all  urban  transportation  can  be  successfully  dispatched 
by  electric  transportation,  and  from  this  standpoint  the  field  of  the 
electric  vehicle  is  well-nigh  limitless. 

Not  only  is  the  electric  vehicle  the  favourite  mode  of  transixirtation 
by  bakeries  on  account  of  its  cleaidiness,  but  ako  because  of  its  depend- 
ability, ease  of  operation  and  relatively  low  operating  costs.  Dozens  of 
letters  have  been  received  from  representative  baking  concerns,  who 
have  unqualifyiiigly  endorsed  electric  transixirtation.  The  following 
is  a  Ust  of  the  larger  users  of  electric  vehicles,  with  the  ajiproximato 
number  of  vehicles  employed  :  — 

Ward  Baking  Company  (operating  in  eight  cities),  400  ;  Ward  &  Ward 
(Buffalo),  12'.l  ;  Ward-Corby  Comjjany  (Chicago),  70  ;  Case  &  Martin 
Pie  Company  (Chicago),  05;  Consumers'  Bakery  Company  iKansas 
City),  115  ;  Cushman  Sons  Company  (New  York),  56  ;  Mills-Fox  Baking 
Company  (Detroit),  55  ;  Ward  Brothers  Company  (Rochester),  50  ; 
Campbell  Baking  Comjiany  (Kansas  City),  4ll ;  Loose-W  iles  Biscuit 
Company  (New  Sork),  ."{5  ;  Shultz  Bread  Company  (  Brooklyn),  35  ;  Old 
Homestead  Bakery  (San  I'Vancisco),  30  ;  Flour  .State  Baking  Company, 
(St.  Paul),  2(1  ;  Schulz  Baking  Company  (Chicago),  25  ;  General  Baking 
Company  (New  York),  25:  and  Horn  &  Hardart  Baking  Company 
(Philadelphia),  20.  In  addition,  about  a  dozen  other  firms  use  10  or 
more  electrics  each,  and  the  whole  employ  approximately  1,200  electric 
delivery  wagons.  These  llcets  represent  unmistakable  evidence  of  the 
superior  advantages  of  electric  transportation  in  the  balcing  industry. 
Similar  conditions  arc  to  be  found  in  a  number  of  other  industries,  where 
many  of  the  largest  transjjortation  fleets  are  composed  cIiieHy  of  electrics. 

One  of  the  most  recei\t  series  of  electric  vehicle  installations  by  a 
bakery  company  is  that  of  the  Cushmans'  Sons  (Inc.),  wliich  operates 
plants  and  stores  in  fireater  New  York.  The  company  purchased  in 
March,  1919, 14  I  -ton  vehicles  ;  in  April,  two  (i-ton  :  in  .May,  3l>  1 ,000  lb.  : 
and  in  December  10  1,000  lb  electric  trucks,  or  a  total  of  50  electric 
vehicles  during  the  year.  It  is  expected  that  this  fleet  will  be  augmented 
considerablv   during   1920. 


The  Ideal  Home  Exhibition  at 
Olymnia, 

We  are  glad  to  learn  that  when  the  above  exhibition  oijcns  on  Feb- 
ruary 4  there  will  be  a  good  display  of  electrical  apparatus  by  various 
manufacturing  firms.  The  General  Electric  Company,  Ltd.,  are 
erecting  a  complete  house  on  their  stand,  and  nill  be  showing  therein  a 
selection  of  up-to-date  lighting  fittings  and  apparatus  such  as  are 
required  for  the  Ideal  All-Electric  Hoiae.  There  mil  be  an  electric 
cooker  in  the  kitchen,  together  with  an  electric  hot-water  heater  and 
incidental  labour  saving  appUances  in  the  form  of  dish  washers,  clothes 
washer,  vacuum  cleaner  and  domestic  table  cooking  accessories.  Natu- 
rally heating  will  be  done  by   "  Magnet  Fir^s." 

Messrs.  Strode  &  Company  propose  exhibiting  an  oil  engine  driven 
Ughting  plant  set  together  with  a  representative  display  of  electric  bells, 
telephones,  heating  and  cooking  apparatus,  &c. 

The  "  -Magicoal  '  Fire  and  "  Colec  "  heating  system  will  be  found  on 
the  stand  taken  by  Berry's  Electric,  Ltd.,  and  heaters  and  cooking 
apparatus  generally  ar  ■  being  exhibited  by  Belling  &  Company  and 
L.  G.  Hawkins  &  Company. 

To  demonstrate  the  case  with  which  the  "  Kalecco  "  wiring  system 
can  be  used  to  match  in  with  varying  styles  of  decoration,  Messrs. 
Callenders  are  arranging  their  stand  to  represent  on  one  half 
a  portion  of  a  working  class  living  room  and  on  the  other  half  a  portion 
of  a  middle-class  dining  room.  Doubtless  when  the  exhibition  opens 
other  interesting  exhibits  will  come  to  light,  and  a  description  of  the 
exhibition  will  be  given  in  these  columns.  The  exhibition  will  remain 
open  for  three  weeks. 
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Restoration  of  Pre-War  Practices. 

Last  week  the  Derby  Munitions  Tribunal  (Alderman  \\".  B.  Hubothani 
presiding),  the  umpires  being  Mr.  T.  Whiston  for  employers  and  Jlr. 
W.  H.  Mills  for  workmen,  heard  a  complaint  by  Mr.  Arthur  Shaw,  an 
official  of  the  Amalgamated  .Society  of  Engineers,  that  Messrs.  Newton 
Brothers,  electrical  engineers,  of  Derby,  had  failed  to  comply  with 
the  restoration  of  Pre-\^'av  Practices  Act,  1919,  by  continuing  to  employ 
women  and  gii'ls  on  armature  winding,  which  was  previously  done  by 
skilled  men  and  apprentices.  Mr.  Shaw,  who  referred  to  the  agreement 
between  the  Treasury  and  the  Trade  Unions,  said  only  a  few  firms 
throughout  the  country  (not  more  than  half  a  dozen)  had  failed  to  honour 
the  agreement. 

Mr.  .1.  De  Looze,  chairman  of  the  Derby  District  Engineering  Trades 
Employers'  Federation,  conducted  ns|Hiiidinl.s'  case. 

Mr.  F.  V.  Pipe,  works'  manager  for  ir-|.iiii.l.nts,  described  the  varioiis 
processes  of  armature  winding,  and  saul  tlic  uork  was  dene  by  women 
everywhere.  His  firm  employed  men  on  a  bigger  class  of  armature 
before  the  war,  but  that  particular  sized  armature,  which  was  used  in 
connection  with  aeroplane  manufacture,  was  only  undertaken  by  them 
whilst  the  war  was  in  progress.  It  was  of  such  a  "  finnicky  "  character 
that  he  was  confident  men  could  not  be  found  with  patience  to  do  it 
as  a  rep?tition  job. 

Other  witnesses  included  Mr.  R.  O.  Hosking,  assistant  work.s"  manager 
of  the  British  Thomson-Houston  t'ompany ;  Mr.  C.  W.  Blackburn, 
works'  superintendent  for  C.  A.  Vandervell  &  Company ;  Mr.  B.  G. 
Pickering,  works'  superintendent  for  the  General  Electric  Company  : 
Mr.  E.  Greenhalgh,  chief  engineer  of  Electro-Motors,  Ltd.,  and  Mr.  C.  P. 
Bramley,  works'  manager  of  the  Lancashire  Dynamo  and  Motor  Com- 
pany. These  witnesses  testified  that  it  w-as  the  custom  of  the  trade  for 
women  and  girls  to  wind  armatures  of  the  size  and  description  of  those 
referred  to  in  the  case. 

The  Court  unanimously  dismissed  the  complaint,  holding  that  Messrs. 
Newton  Brothers  were  within  their  rights  in  employing  women  on  the 
work,  which,  as  it  was  not  done  by  them  before  the  war,  involved  no 
departure  from  pre-war  practice. 


The  "A.W.P."  Welding  Process. 

The  progress  made  in  electric  welding  during  the  past  few  years  is 
one  of  the  outstanding  features  of  recent  engineering  developments. 
Electric  arc  welding  has,  of  course,  been  in  use  for  some  time,  but  until 
quite  recently  it  was  mainly  confined  to  repair  work  which  could  not 
be  undertaken  by  any  other  means  and  to  the  assembly  of  minor  parts. 
It  has  now  been  found  that  the  electric  method  can  be  employed  satis- 
factorily in  all  operations  where  the  gas  blow-pipe  used  formerly  to  be 
adopted,  and  that  it  further  possesses  the  great  advantages  that 
it  can  be  set  to  work  at  short  notice  and  that  the  weld  obtained 
at  any  rate  in  skilled  hands  is  superior  to  that  obtained  when  other 
methods  are  employed.  As  we  have  annoiraced  in  these  columns  an 
electrically  welded  ship  has  recently  been  launched.  This  in  itself 
indicates  considerable  advance,  while  great  progress  also  has  been  made 
in  the  development  of  suitable  plant  and  equipment  to  provide  the 
desired  electrical  conditions  at  the  arc  so  necessary  for  a  good  weld. 

To  obtain  and  stabilise  these  conditions  a  large  amount  of  detailed 
research  and  experiments  have  had  to  be  carried  out  and  the  usual 
failures  faced  and  overcome.  At  first  carbon  or  bare  metal  electrodes 
were  almost  exclusively  emi)loyed,  but  recently  the  advantages  obtained 
by  the  use  of  a  flu.K-covered  electrode  has  been  realised,  and  one  of  the 
most  successful  efforts  that  have  been  made  in  this  direction  are  those 
of  the  Alloy  Welding  Processes,  Ltd.,  who  have  made  an  exhaustive 
study  of  the  subject,  devoting  special  care  to  the  question  of  electrodes. 
It  may  be  recalled  that  the  standard  tyjje  of  A.W.P.  electrode  is  provided 
with  a  coating  formed  of  variable  constituents.  There  are,  in  fact,  we 
understand,  no  less  than  1-t  different  tyjjes  of  flux  covering  of  electrode 
in  use,  the  particular  one  employed  depending  on  the  character  of  the 
metal  which  it  is  desired  to  deposit.  By  using  this  method  it  is  claimed 
greater  speed  in  obtaining  the  welds  is  permissible,  while  less  skill  is 
necessary  on  the  part  of  the  man  manipulating  the  apparatus. 

We  recently  had  an  opportunity  of  inspecting  a  number  of  welds 
which  have  been  carried  out  by  this  process  and  saw  steel  plates,  angles, 
channels  and  expanded  metal  which  had  been  welded  in  this  way 
and  had  subsequently  been  submitted  to  the  tests  laid  down  by  Lloyds 
for  this  class  of  work.  The  results  seemed  most  satisfactory.  It  should 
be  noted  that  in  this  process  the  metals  comprising  the  alloys  that  have 
been  deposited  are  kept  apart  until  they  have  been  actually  fused  in 
the  arc,  as  it  is  claimed  that  this  is  the  only  possible  manner  whereby 
high-speed  nickel  manganese  and  other  special  alloys  can  be  deposited. 

An  interesting  application  of  the  A.W.P.  process  is  seen  in  the  manu- 
facture of  machine  tools.  A  mild  steel  shank  is  used,  one  end  of  which 
is  slotted.  The  shank  is  then  fixed  in  a  vice  with  the  slot  uppermost, 
and  into  it  is  welded  a  filling  of  high-speed  steel  from  a  special  electrode. 
This  filling  is  then  ground  up  in  the  ordinary  way  to  a  cutting  edge  and 
forms,  it  is  claimed,  as  efficient  a  cutting  tool  as  if  the  whole  were  made 
of  special  steel.  By  this  method  there  is,  therefore,  no  loss  in  efficiency, 
while  at  the  same  time  there  is  a  great  gain  in  cheapness.  When  the 
cutting  edge  is  worn  down  it  can,  of  course,  be  renewed  by  a  further 
process  of  re-slotting  and  re-filling. 

We  shall  hope  to  refer  to  some  further  details  of  this  process  in  a 
subsequent  issue. 


The  Peak  Load. 

The  majority  of  electric  supply  engmeers  have  from  time  to  time 
experienced  difficulties  in  connection  w-ith  the  maintenance  of  the 
supply  of  electric  current  during  the  period  of  the  peak  load.  These 
difficulties  have  been  accentuated  since  the  Armistice  owing  to  the 
shortage  of  plant,  the  necessity  for  carrj'ing  out  long  overdue  repairs.  &c. 
In  many  places  restrictions  have  had  to  be  imposed  upon  the  consump- 
tion of  electricity  ;  some  consumers  have  had  to  be  cut  off  temporarily 
and  others  have  been  asked  to  exercise  ecf)nomy  in  the  use  of  energy 
during  the  time  of  the  greatest  demand  upon  the  generating  station.  Like 
others,  the  Grimsby  electricity  department  has  had  to  appeal  to  its 
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consumers  to  exercise  economy,  and  this  appeal  was  made  in  a  most 
striking  and  effective  manner.  The  plant  at  the  station  could  deal 
with  a  load  of  1,860  kw.  with  safety,  but  between  4  and  5  p.m.  there 
was  a  peak  load  of  about  2,100  kw.  Consequently  the  borough  electrical 
engineer  (Lieut.-Col.  W.  A.  Vignoles)  prepared  and  issued  a  poster,  with 
a  diagram  showing  the  output  of  energy  from  the  electricity  works 
during  an  ordinary  week  day,  and  this  was  accompanied  by  an  appeal 
"  to  keep  off  the  Peak."  We  reproduce  the  diagram,  as  it  seems  to  us 
to  be  a  neat  and  very  effective  way  of  showing  the  exact  position  of  affairs 
to  electric  supply  consumers. 


The  Liverpool  Lock-out. 

The  lock  out  of  electricians  in  the  Liverpool  district  continues,  and 
the  local  secretary  of  the  National  Federated  Electrical  Association 
has  issued  a  statement  on  the  matter.  The  dispute  originated  mth 
the  consideration  of  a  new  code  of  worldng  rules  providing  for  a  47 -hour 
week,  2s.  per  hour  for  a  competent  electrician,  armature  winder  or 
cable-jointer ;  overtime  at  time  and  •',  half  for  the  first  four  hours  on 
the  first  five  days  of  the  week,  &c.,  and  in  all  there  were  17  amendments 
to  the  existing"  rules.  The  men  say  that  the  rules  have  been  agreed 
with  the  local  employers.  The  constitution  of  the  National  Joint 
Industrial  Council  doesnot  give  them  authority  to  ratify,  but  the  Council 
had  the  right  to  veto  any  particular  rule.  As  the  National  Council 
had  merely  put  forth  amendments,  which  were  rejected  by  the 
men's  representatives,  and  had  not  vetoed  the  rules,  the  men 
claimed  they  should  be  in  operation,  and  in  some  shops  they  came 
out  on  strike.  The  employers  on  the  other  hand,  through  the  Federated 
Electrical  Association  state,  that  the  rules  were  agreed  with  the  men 
and  were  sent  as  a  recommendation  to  the  Joint  Industrial  Council 
for  ratification,  but  they  were  referred  back  to  the  District  Industrial 
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<^'ounpU  for  furtlicr  consideration.  The  Union  members  then  stated 
they  were  not  prepiired  to  accept  any  amendments  and  resigned  en  bloc 
from  tho  District  I'ouncil.  and  the  I'nion  demanded  the  adoption  of 
the  rules,  failing  which  all  overtime  would  be  stopiied.  The  District 
Council  requested  that  action  be  deferred  until  after  the  meeting  of 
the  Council  of  the  National  Federated  Electrical  Asainiation  in  London 
on  the  2Ut  inst..  but  through  the  E.T.U.  not  complying,  the  loeal 
employers  were  comix-lled  to  declare  a  lock-out.  not  only  in  support 
of  the  four  firms  who  were  being  victimised  but  as  a  means  of  hastening 
»  decision.  A  deputation  from  Liverpool  put  the  rase  before  tho 
N.F.E..\.  on  the  21st  inst..  with  the  result  that  the  Council  decide<l  to 
approach  the  E.xeeutive  of  the  E.T.U.  asking  them  to  agree  to  submit 
the  case  to  an  arbitrator  appointed  by  the  Ministry  of  Labour,  the 
Council  being  of  opinion  that  tho  question  involved  other  districts, 
and  was  therefore  a  national  question  of  great  importance  to  the  industry'. 


Ringinjj  Vibrator. 

We  illustrate  herewith  a  ringing  vibrator  which  has  recently  been 
put  on  the  market  by  Messrs.  .Siemens  Brothers  &  Company.  This 
instrument  is  intended  to  supply  ringing  currents  for  small  or  medium 
telephone  exchanges.  It  consists  of  a  device  for  converting  a  battery 
current  to  a  current  suitable  for  ringing  magneto  telephone  bells,  and 
thus  enables  the  operator  to  call  stations  by  merely  pressing  a  key 
instead  of  having  to  turn  the  handle  of  a  generator.  Theap[)aratuswhich 
consists  of  a  specially  designed  vibrator  and  system  is  employed  in 
conjunction  with  a  high  efficiency  transformer.  Both  these  instruments 
are  contained  in  one  case.     The  viljrator  is  jjrovidecl  with  a  substantial 


tungsten  break,  which  it  is  clainied  will  allow  efficient  operation  for 
long  periods  without  attention.  Terminals  are  arranged  on  the  outside 
of  the  case  so  that  the  necessary  connections  may  be  made  without 
opening  the  instrument.  We  are  informed  that  the  instruments  will 
ring  30/1,000  ohm  magneto  bells  when  connected  in  parallel.  It  may 
be  used  either  in  conjunction  with  a  six  volt  or  22  volt  battery. 


Legal    Intelligence. 


Electric  Lamp  Patents. 

On  the  20th  inst.  Mr.  Justice  .S.\koa>t  commenced  the  hearing  of 
an  action  by  the  British  Thomson-Houston  Company,  Ltd.,  against  the 
Corona  Lamp  Works,  Ltd..  for  an  injunction  restraining  defendants  from 
infringing  plaintiff's  letters  patent  No.  10,918  relating  to  improvements 
in  incandescent  electric  lamps  and  to  gas  filled  lamps  in  contradistinction 
to  vacuum  lamps.  Plaintiffs  also  asked  for  damages,  an  account  of 
profits  and  delivery  up  of  infringing  articles.  Defendants  denied 
infringement. 

Mr.  Colefax,  K.C..  Mr.  J.  Hunter  Gray,  K.C.,  and  Mr.  WTiitehead 
appeared  for  plaintiffs  ;  and  Mr.  Kerly,  K.C.,  Mr.  R.  Frost  and  Mr.  J. 
Ewart  Walker  for  the  defendants. 

Mr.  CoLEF.iX  said  the  inventions  in  the  case  had  given  rise  to  what 
was  called  in  the  trade  and  by  the  public  the  "  i-watt  lamp."  After 
a  history  of  incandescent  electric  lamps  and  their  improvement,  he 
said  that  the  invention  in  question  was  worked  out  in  the  laboratories 
of  the  General  Electric  Company  in  the  U..S.A.  The  result  was  that 
much  higher  efficiency  was  obtained  by  the  use  of  gas  filled  lamps 
in  conjunction   with   a   thick   filament,    that   filament   not   necessarily 


being  tungsten.  It  was  found  that  by  tilling  the  lamp  with  an  inert 
gas  having  no  conductivity  but  with  a  relatively  light  i)ressurc  and  using 
either  a  thick  or  a  spiral  iilainent  a  lamp  could  be  produced  of  a  higher 
efficiency  than  any  that  had  previously  been  |mt  on  the  market. 
Defendants,  who  relied  on  various  six-cifications  of  other  patents, 
which  they  said  jlisclosed  the  invention,  also  alleged  that  there  was 
invalidity  and  insufficiency,  and  denied  infringement.  Tlicy  admitted 
.selling  lamps  which  plaintiffs  said  infringed  the  patent,  being  gas  filled 
and  having  s|H'cial  filaments. 

-Mr.  J.  SwisiiiHNE,  F.R..S.,  said  it  was  found  thot  the  tungsten  lani]) 
could  not  be  run  commercially  under  one  watt  per  candle,  and  the 
inventor  realised  that  if  he  put  a  suitable  gas  into  the  bulb  it  might 
stop  tho  vaimrisalion  of  the  filament  and  carry  away  the  heat.  He 
also  found  that  under  the  i)roper  con-iitions  with  a  thick  fihuncnt  the 
light  was  increased.  The  result  of  tho  invention  was  a  fundamental 
change  in  the  jiri'icss  of  lamp  manufacture,  which  was  of  enormous 
commercial  importance.  It  was,  in  fact,  one  of  the  biggest  steps  in 
lamp  manufacture  that  he  knew. 

In  cross-examination  Mr.  Kerly  asked  witness  to  stippose  that  he 
wanted  to  convert  an  existing  vacuum  lamp  into  a  gas  filled  lamp,  the 
fonner  having  a  filament  of  definite  length  and  thickness,  and  if  he 
wished  to  get  the  same  candle  power  with  the  same  voltagp,  there  were 
four  possible  combinations  which  counsel  ])ut  to  witness ;  ho  could 
increase  the  section  and  rctain  the  length  of  the  filament ;  reduce  the 
length  and  retain  the  section,  or  reduce  the  section  and  retain  the  length. 
If  these  three  possible  combinations  were  excluded  there  was  a  fourth, 
viz.,  to  reduce  the  section  and  also  the  length  ;  and  Mr.  Swinburne 
agreed  that  that  was  the  only  way  he  could  turn  a  vacuum  lamj)  into 
a  gas  filled  one  for  the  same  candle  power  anti  fixed  voltage. 

Dr.  Passmoke.  consulting  chemist,  said  he  had  considered  plaintiffs' 
specification  and  the  various  alleged  anticipations.  He  saw  no  difficulty 
in  comi)rehending  the  invention  or  in  putting  it  into  practical  use.  In 
plaintiffs"  specification  were  the  words  "  in  concentrated  form,"  and  he 
saw  no  difficulty  in  a])plying  that  alternative  practically.  The  object 
of  the  concentration  seemed  to  be  self-e^^dent.  One  was  working  in  a 
gas.  One  knew  witli  the  exposure  of  the  surface  that  the  surface  cooled 
the  mass  considerably.  One  wanted  to  expose  less  surface,  and  one 
concentrated  the  mass,  still  retaining  the  filament,  of  course.  Con- 
trasting the  filament  in  a  lamp  in  accordance  with  the  invention  and  the 
tungsten  vacuum  lamp  range  of  temperature  was  from  2,000  °at  which 
the  vacuum  tungsten  lamp  ran,  to  2,500°  up  to  3,000°  at  which  they 
could  and  mu.st  run  in  order  to  get  the  increased  efficiency.  The  spe- 
cification referred  to  tungsten  or  other  refractory  metal.  At  the  date 
of  the  patent  there  were  other  refractory  metals  than  tungsten  knoivn — 
tantalum,  osmium  and  molybdenum.  So  far  as  the  specification  was 
concerned,  there  was  nothing  at  all  helpful  in  obtaining  any  advance 
upon  the  tungsten  lamp  as  it  existed  at  the  date  of  the  patent. 

Mr.  Edwaud  a.  Gi.minc.ham,  M.I.E.E.,  also  gave  evidence  for  the 
plaintiffs,  and  in  cross-examination  he  said  the  specification  was  an 
advance  on  all  [ucvious  practice. 

In  re-examination,  Witness  said  that  the  approximate  efficiency  of 
tungsten  over  carbon  filaments  was  3  to  IJ.  In  each  form  of  incandescent 
electric  lamji  the  difficulty  had  been  to  get  a  low  candle-power  with  a 
high  voltage.  So  far  as  gas  filled  lamps  were  concerned,  improvement 
was  still  going  on. 

Mr.  J.  H.  Gray,  K.C.  (for  plaintiffs)  said  sales  of  the  patented  lamps 
in  this  country  could  be  proved  to  amount  to  .'5,800,000.  Addressing 
the  Court  on  the  conclusion  of  plaintiffs'  case,  Mr.  Gray  said  none  of  the 
prior  documents  relied  on  in  the  case  showed  a  combination  of  gas  and 
coiled  wire.  As  to  the  suggestion  that  there  was  a  wonderful  combina- 
tion or  ring  that  controUcdrthe  tungsten  filament,  all  he  could  say  was 
that  that  had  not  been  proved.  There  was  a  large  number  of  patents 
for  timgsten  filament  lamps,  but  not  one  of  them  approached  the  com- 
bination now  invented 

Mr.  Keki-y  0])ened  defendants'  case,  but  the  action  had  not  concluded 
when  we  went  to  press. 


Cinema  Supply  Charges. 

A  point  involving  the  rale  to  be  charged  for  electricity  supplied  to 
cinemas  came  before  a  Divisional  Court  on  Friday  on  an  appeal  fnjra  the 
County  Court  .ludge  at  Paignton.  The  Paignton  Electric  Light  &  Power 
Company  appealed  against  a  decision  in  favour  of  plaintiff  in  an  action 
by  Mr.  Wm.  Landsdell,  proprietor  of  a  cinema  hall  at  Paignton,  for  the 
recovery  of  alleged  over-charges,  his  case  being  that  he  had  been  charged 
for  electricity  at  the  rate  for  lighting  instead  of  the  lower  rate  for  power. 

Mr.  HrTCHlxos,  for  appellants,  contended  that  the  decision  was 
against  the  weight  of  evidence.  The  judge  had  held  that  Mr.  Landsdell 
should  be  charged  at  the  rate  for  power,  and  not  for  ligliting.  If  the 
decision  was  right,  it  meant  that  anybody  could  obtain  electric  current 
and  use  it  for  lighting  purposes,  and  yet  only  pay  the  power  rate  for  it. 
The  company's  rate  for  lighting  was  7d.  per  unit  and  for  power  3d.  The 
electric  current  supplied  to  the  cinema  hall  passed  through  a  transformer, 
receiving  the  current  at  a  voltage  of  440  and  reducing  it  to  a  voltage  of 
60.  The  object  of  the  reduction  in  voltage  was  to  avoid  spluttering. 
After  being  transformed  to  the  lower  voltage,  the  power  was  used  in  an 
arc  lamp  that  lit  the  bioscope  and  threw  the  figures  on  to  the  screen. 
The  company's  contention  was  that  the  current  was  supplied  for  lighting, 
and  that  they  were  entitled  to  payment  at  the  higher  rate.  There  was 
a  separate  meter  for  the  current  for  power,  and  the  greater  part  of  the 
energy  supplied  was  undoubtedly  used  for  lighting.  The  County  Court 
Judge  had  found  that  he  must  look  at  the  primary  use  of  the  energy,  and 
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not  at  the  ultimate  result,  in  order  to  decide  to  what  objects  the  energy 
•was  applied.  Unquestionably,  the  ultimate  result  was  the  illumination 
of  the  arc  lamp. 

Mr.  Justice  Bailh.^che  :  I  see  it  is  suggested  that  the  company  does  not 
supply  the  current  for  lighting,  because  it  is  passed  througli  a  rotary 
conrerter.  If  the  electricity  passing  through  34  amperes  go  to  lighting 
and  1  ampere  to  power,  the  company  charge  hghting  price  for  the 
whole. 

Mr.  HiiTCHlXGS  :  I  submit  that  only  to  the  extent  of  one-thirty-fifth 
would  we  be  wrong  in  charging  lighting  price  for  the  whole. 

Mr.  JowETT,  for  respondent,  said  it  was  really  a  question  of  how  the 
electricity  wliich  lit  the  arc  lamp  came  into  existence.  Respondents' 
case  wasthat  "the  electricity  suppUed  by  the  company  caused  a  wheel 
to  rotate  a  dynamo."  It  was  a  mere  accident  that  the  dynamo 
was  driven  by  electricity  supplied  by  the  company  instead  of  by  oil  or 
gas.  In  case  the  electricity  supply  failed  there  was  an  au.xiUary  gas 
engine  to  work  the  dynamo.  The  dynamo  generated  a  new  type  of 
electricity,  and  therefore  the  current  supplied  was  used  for  power. 

Mr.  Justice  Bray  :  Then  if  I,  as  a  householder,  want  a  supply  of  elec- 
tricity for  lighting  at  power  rates,  all  X  have  to  do  is  to  get  a  transformer. 

Mr.  JoWETT  :  Yes.  Whrtlier  it  would  be  a  good  business  propositi<m 
would  depend  upon  the  size  of  your  lordsliip's  house.  I  believe  that  in  a 
large  number  of  hospitals  and  otiicr  institutions  they  have  their  own 
transformer  in  order  to  get  power  rate. 

The  hearing  was  adjourned  for  a  report  of  Mr.  Swinton,  the  electrical 
engineer,  who  gave  evidence  before  the  County  Court  Judge. 


The  Glasgow  Tramway  Lottery. 

We  regret  to  notice  that  the  Government  (through  the  Lord  Advocate) 
is  suing  Mr.  James  Dalrymple,  manager  of  Glasgow  Corporation  Tram- 
ways, for  the  recovery  of  a  penalty  of  £200  under  an  Act  passed  in  1823 
(the  3  George  IV.,  Cap.  60).  In'Maj-,  1919,  the  members  of  the  City 
Business  Club,  Glasgow,  arranged  to  raise  money  for  the  entertainment  of 
limbless  sailors  and  soldiers  by  means  of  a  lottery,  the  prize  being  a  £50 
War  Savings  Certificate.  It  is  alleged  that  defendant,  who  took  a 
leading  part  in  connection  with  similar  schemes,  was  well  aware  that  the 
proposed  lottery  was  illegal.  The  criminal  authorities  had  taken  objec- 
tion to  earlier  schemes,  and  in  September,  1918,  there  was  communicated 
to  defendant  a  letter  (from  the  Procurator-Fiscal  to  the  Town  Clerk) 
intimating  that  as  the  law  stood  any  future  issue  could  not  be  made 
without  incurring  risk  of  prosecution.  Notwithstanding  this  defeadant 
is  alleged  to  have  arranged  with  the  City  Business  Club  that  50,000 
tickets  should  be  placed  in  his  hands  for  sale  to  the  public.  It  was 
agreed  to  sell  them  through  the  tramway  employees,  who  were  to  have 
2s.  6d.  remuneration  for  selling  each  100  tickets,  but  as  £565  10s.  6d.  was 
paid  to  the  club,  some  of  the  employees  did  not  deduct  their  commission. 
Each  sale  of  a  ticket  was  a  contravention  of  the  statute,  and  in  respect  of 
each  offence  defendant  was  liable  to  forfeit  £50,  but  the  claim  is  re- 
stricted to  four  sales  made  to  detectives. 

The  defendant  denies  the  allegations,  and  states  that  in  June,  1917,  th^ 
sale  of  tickets  for  prize  drawings  was  discontinued  ;  that  during  1918,  at 
various  places  in  the  United  Kingdom,  schemes  for  encouraging  the  sale 
of  War  Savings  Certificates  and  War  Securities  were  devised,  in  which 
prize  drawings  were  an  important  feature,  and  such  schemes  were  carried 
on  \vithout  remonstrance  by  the  criminal  authorities.  In  May,  1919, 
representatives  of  the  Club  informed  defendant  that  they  had  collected 
money  for  a  prize,  and  had  arranged  to  sell  tickets,  and  asked  him  to 
assist  them.  He  agreed  to  allow  employees  to  sell  tickets  volmitarily, 
and  he  agreed  to  collect  and  forward  to  the  Club  the  money  received. 
He  did  not  withdraw  the  general  instruction  prohibiting  the  sale  of 
tickets  on  the  cars,  and  he  denies  contravention  of  the  statute.  In  any 
event  he  avers  that  the  statute  is  antiquated,  and  is  now  in  desuetude. 

The  record  was  closed,  and  the  case  sent  for  trial. 


Breach  of  Factory  Regulations. 


At  the  Glasgow  Sheriff  Court  last  week  Messrs.  Grindlay,  Ross  & 
Company,  Ltd.,  electrical  engmeers,  were  charged  at  the  instance  of 
Mr.  W.  D.  Kirkwood,  H.M.  Inspector  of  Factories,  with  having  failed 
to  efficiently  protect  electric  wires  for  tlie  conveyance  of  electricity  for 
lighting  purposes  in  the  LambhiU  Iron  Works,  in  consequence  of  which 
John  M'Kay,  16  years  of  age,  was  killed  on  Aug.  13  last.  A  temporary 
installation  had  been  carried  out  to  give  light  to  two  punching  machines. 
Owing  to  the  presence  of  a  crane  overhead  lighting  was  not  feasible, 
and  respondents'  electrician  placed  the  cable  on  the  ground  between 
the  machines.  The  voltage  was  about  240  alternating  current,  and  on 
Aug.  13  M'Kay,  while  walking  to  one  of  the  machines,  stepped  on  to 
some  iron  plates  on  toi3  of  the  electric  ware  and  received  a  shock,  from 
which  he  died.  Respondents"  representative  stated  that  after  the 
accident  occurred  he  disapproved  of  the  way  the  job  had  been  done. 
The  wire  should  have  been  overhead  or  laid  in  tinderground  conduits. 

On  behalf  of  respondents,  it  was  contended  that  the  firm,  having 
employed  a  journeyman  electrician  on  tlie  work,  the  fault  did  not  lie 
with  them.     Their  employee  had  no  authority  to  break  the  regulations. 

Sheriff  LyeU  said  that  the  mere  fact  that  resjiondents  chose  to  perform 
their  contract  through  a  workman  would  not  relieve  them  of  responsi- 
bility. The  fault  was  entirely  with  their  employee,  who  had  betrayed 
an  utter  recklessness  of  the  lives  of  fellow-workmen.  Respondents  had 
committed  a  technical  offence  and  he  imposed  a  fine  of  £15,  with 
£5  costs. 


Commercial  Topics. 

Association  to  Fight  Government  Control. 

We  are  pleased  to  see  that  a  group  of  private  trades  have  formed  the 
''  Amalgamated  Trades' Association  "for  the  purpose  of  fighting  Govern- 
ment trading,  nationalisation,  and  bureaucratic  control  of  industry. 
The  head  office  of  the  association  is  at  the  London  Chamber  of  Commerce, 
Cannon-street,  E.C.,  and  the  secretary  is  Mr.  B.  G.  Arthur.  Among 
the  members  of  the  Executive  are  Mr.  C.  F.  Partington,  .L  P.,  Mr.  F.  W. 
Parsons,  and  Mr.  Arthur  J.  Mills.  The  objects  of  the  new  movement 
are  to  defend  private  enterprise  and  to  convince  the  country  that  the 
Government  in  the  National  interests  should  leave  trade  to  the  traders. 
The  promoters  believe  that  the  principle  of  competition,  based  on 
personal  energy  and  initiative,  has  been  a  prime  factor  in  building  up  the 
commercial  greatness  of  the  country,  and  tliat  to  abandon  that  principle 
would  be  to  condemn  British  ti'ade  to  stagnation  and  decay. 

British  Non-Ferrous  Metal  Association. 

This  association  was  registered  on  the  21st  inst.  as  a  company  limited 
by  guarantee,  but  not  formed  for  profit.  The  word  "■  limited  "  has  been 
omitted  from  the  title  by  licence  of  the  Board  of  Trade,  and  among  its 
objects  are  the  promotion  of  research  and  scientific  work  in  connection 
"ith  the  study,  production,  treatment  and  utilisation  of  non-ferrous 
metals  and  alloys,  &c.  The  number  of  members  is  unlimited,  and  each 
member  is  liable  for  not  more  than  £5  in  the  event  of  a  winding  up.  There 
is  a  council  of  19  members,  and  among  these  members  are  Messrs.  T. 
Bolton  (T.  Bolton  &  Sons),  C.  Cookson.  S.  Evered,  A.  P.  M.  Fleming 
(.Mctropolitan-Vickers  Electrical  Company),  H.  E.  Howard,  G.  H.  Mmitz. 
W.  -M.  Morrison  (British  Aluminium  Company),  F.  TomUnson(Broughton 
Copper  Company)  and  A.  H.  Wiggin  (H.  Wiggin  &  Company). 

Property  Belonging  to  German  Subjects. 

The  Board  of  Trade  again  drew  attention  to  the  Order  in  Council 
under  the  Peace  Treaty  with  Germany,  under  which  all  the  property, 
rights  and  interests  which  are  situate  anywhere  within  the  British 
Empire  belonging  to  German  nationals  at  the  date  when  the  Treaty 
came  into  force,  irrespective  of  where  the  owner  or  owners  may  be 
resident,  are  charged  for  the  purpose  of  securing  the  claims  made  by 
British  nationals  with  regard  to  their  property  in  Germany  and  debts 
owing  to  them  by  German  nationals.  'The  charge  does  not  extend 
to  property  which  may  have  been  acquired  under  the  Board  of  Trade 
General  Licence  of  July  12,  1919,  authorising  the  resumption  of  trade 
with  Germany.  *         *         *         * 

Electrical  Development  Associations. 

The  Electrical  Development  Association,  which  has  already  done 
much  useful  work  in  connection  with  the  applications  of  electricity  to 
industrial,  commercial  and  domestic  uses,  was  registered  on  the  17th 
inst.  as  a  company,  limited  by  guarantee,  but  not  formed  for  profit,  the 
word  "  limited  "  being  omitted  from  title  by  licence  of  the  Board  of 
Trade.  The  title  has  also  been  altered  to  the  British  Electrical 
Development  Association,  as  it  was  found  that  another  body  liad 
b.-eii  registered  with  a  titi?  so  newhat  sim  Ur. 

Among  the  objects  of  the  newly  incorporated  Association  are  the  pro- 
motion and  the  protection  of  electrical  industry  and  enterprise  in  the 
British  Empire,  the  development  of  the  use  of  and  demand  for  elec- 
trical energy  for  industrial,  commercial,  public,  domestic,  agricultural 
and  other  purposes,  &c.  There  are  to  be  founders,  ordinary 
members  and  associates.  It  will  be  seen  that  the  first  members  of  the 
Committ?"  are  representative  of  the  supply,  manufacturing  and  con- 
tracting branches  of  the  electrical  industry,  and  are  as  loll  ws ;  S.  T. 
AUen,  L.  B.  Atkinson,  C.  0.  Bastian,  C.  R.  BelUng,  A.  F.  Berry,  J.  H. 
Bowden,  W.  A.  Charaen,  John  Christie,  A.  C.  Cramb,  R.  S.  Downe, 
D.  N.  Dunlop,  J.  E.  Edgecombe,  .J.  W.  Elliott,  S.  E.  F-dden,  W.  A. 
CiUlott,  E.  E.  Hoadley,  E.  T.  Ruthven  Murray,  H.  C.  Palmer,  A.  R. 
Phipps,  F.  J.  Walker,  D.  Watson,  F.  H.  Williams,  W.  B.  Woodhouse 
and  C.  H.  Wordingham. 

There  is  an  E.fecutive  Committee  of  11  members,  of  which  Mr.  A.  F. 
Berry  is  chairman  and  Mr.  D.  N.  Dunlop  vice-chairman,  mth  Mr. 
J.  \V.  Beauchamp  as  director  and  secretary.  The  As.sociation  will 
continue  to  carry  out,  on  a  co-operative  basis,  its  publicity  and 
propaganda  work  on  behalf  of  the  electrical  industry.  Funds  for  the 
preliminary  work  have  been  provided  by  the  Institution  and  associations 
represented  on  the  committee  of  management,  and  subscriptions  are 
now  invited  from  public  bodies  interested  in  electricity  supply,  from 
manufacturers  of  electrical  plant  and  apparatus,  electrical  contraotors.&c. 

Each  founder  (including  the  Institution  of  Electrical  Engineers,  the 
British  Electrical  and  .Allied  Manufacturers"  Association,  the  Incor- 
porated Municipal  Electrical  Association,  the  Incorporated  Association 
of  Electric  Power  Companies,  the  Electrical  Contractors'  Association 
and  the  Electric  Lamp  Manufacturers'  Association  of  Great  Britain)  is 
to  be  entitled  to  one  representative  of  the  Council. 

Another  interesting  registration  is  that  of  the  London  Electricity 
Joint  Committee  (1920),  Ltd..  which  took  place  on  the  21st  inst.,  with 
a  capital  of  £50,000  in  £1  shares.  Its  objects  are  to  prepare  schemes 
with  a  view  to  the  improvements  of  the  organisation  of  the  supply  of 
electricity  within  the  Counties  of  London  and  Middlesex  and  tli- 
adjoining  counties  and  districts.  The  subscribers  (each  with  one  share) 
are  :  W.  F.  Fladgate,  chairman  Charing  Cross,  West  End  and  City 
Electricity  Supply  Company,  and  Lord  Downham,  chairman  West- 
minster Electric  Supply  Corporation,  The  Board  shall  consist  of  one 
authorised  representative  of  each  of  the  companies  and  local  authorities 
who  are  for  the  time  being  members  of  this  company.  Until  such 
directors  are  appointed  the  subscribers  are  deemed  to  be  the  directors. 
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Electricity  Supply. 

BrBTOs-ox-TRENT  Corporation  has  iucreiised  (lie  salary  of  the  chief 
electrical  engineer  (Mr.  T.  Hall)  to  £(>.tO  per  annum. 

H.^iKNEY-  (London)  Horough  Council  are  reconinicniled  to  carry  out 
extensions  of  the  electricity  undertaking  at  an  eslininted  cost  of  £134,000. 

For  extensions  of  mains,  ser\-ices  and  transformers  Hakrooate 
Corporation  has  applied  for  sanction  to  borrow  £0,i")OO. 

Hastings  Corporation  has  applied  for  sanction  to  a  loan  of  £3,00<1  for 
new  meters. 

The  C!k.\vesend  Corporation  is  recommended  to  put  do\m  a  new 
3,(XX)kw.  turbo-alternator,  two  boilers,  &c.,  and  the  Town  Clerk  has  been 
instructed  to  communicate  with  the  Ministry  of  Transport  on  the  matter. 

Greenock  Electricity  Committee  recommends  the  Corporation  to 
apply  for  sanction  to  borrow  £170,000  for  additional  plant  and  for 
mains  extensions. 

Owing  to  the  proposed  increased  charges  for  electric  current  Amm.\n- 
FORO  Urban  Council  has  decided  to  negotiate  with  Sir.  Wm.  Herbert 
for  the  purchase  of  the  electricity  undertaking. 

Extensions  to  the  electricity  works  are  to  be  carried  out  by  Poplar 
Borough  Council  at  a  cost  of  £(iS,UOO,  in  order  to  give  a  further  supply 
of  electrical  energy  to  the  Port  of  London  Authority. 

In  our  description  of  the  Manchester-Salford  linking-up  scheme  which 
appeared  on  page  84  of  last  week's  Electrician,  we  omitted  to  state 
that  the  three-phase  transformers  at  the  Manchester  end  were  made  by 
Messrs.  Fcrranti  Limited. 

TfNBRiDGE  Wells  Corporation  has  received  sanction  to  borrow 
£19,279  for  extensions  of  the  electricity  undertaking,  but  a  decision 
upon  the  remainder  of  the  Council's  application  has  been  deferred 
until  tenders  for  plant  have  been  received. 

Coventry  Corporation  proposes  to  erect  a  new  power  station,  which, 
it  is  estimated,  will  take  four  years  to  complete.  The  City  Electrical 
Engineer  (Mr.  G.  Tough)  is  to  be  entrusted  Avith  the  supervision  of  the 
work,  and  he  is  to  be  paid  £1,600  for  his  special  services. 

Unless  additional  boiler  and  other  plant  is  installed  Llandudno 
Urban  Council  cannot  guarantee  an  adequate  supply  of  electric  current 
for  lighting,  power  and  traction  for  next  summer.  The  Board  of  Trade 
recently  informed  the  Council  that  it  would  be  some  time  before  a 
district  electricity  board  would  be  set  up  in  North  Wales  under  the 
Electricity  (Supply)  Act,  and  it  has  therefore  been  decided  to  adopt  the 
suggestion  to  continue  the  negotiations  with  the  North  Wales  Power 
and  Traction  Company  for  a  bulk  supply. 

An  inquiry  was  held  at  St.wford  on  the  2Ist  inst.  into  the  appli- 
cation of  the  Council  for  sanction  to  borrow  £65,000  for  additional  plant 
at  the  electricity  works.  The  original  application  was  for  £30,000,  but 
£65,000  would  be  necessary  as  consumers  had  applied  for  additional 
large  supphes  of  electrical  energy.  Mr.  Robins,  borough  Electrical 
Engineer,  said  they  required  two  1 ,250  kw.  turbo-generators,  a  1,000  kw. 
rotary  converter,  two  Stirling  boilers,  each  of  15,000  lb.  evaporative 
capacity,  economizers,  steel  shaft  and  induced  draught  plant,  &c. 
Nine  local  firms  would  require  2,000  h.p.  within  the  next  twelve  months. 

A  special  meeting  of  Canxock  Urban  Council  was  held  last  week  in 
order  to  consider  the  question  of  electricity  supply.  Letters  were  read 
from  the  Board  of  Trade  and  the  Councils  Parliamentary  agents,  indi- 
cating that  Walsall  Corporations  proposed  to  extend  their  mains 
from  Bloxwich  to  the  Mid-Cannock  Collieries.  At  the  urgent  request 
of  the  Collierj-  Company  the  Board  of  Trade  would  not  agree  to  the 
Coimcil  cutting  up  a  generating  station,  the  policy  being  to  distribute 
current  from  a  big  central  station.  One  member  thought  that  Walsall 
Corporation  should  be  asked  to  supply  current  in  bulk  as  Cannock 
Council  had  the  power  to  supply.  A  sub-committee  consisting  of  the 
chairman  and  seven  other  members  were  elected  to  discuss  the  matter 
with  Walsall  Corporation. 

It  has  been  decided  to  set  up  a  District  Industrial  Council  for 
the  electricity  supply  industry  in  South  Wales  and  Monmouthshire, 
and  a  drafting  committee  has  been  engaged  on  a  constitution.  All  of 
the  municipal  and  company-owned  electricity  undertakings  and  the 
trade  unions  in  the  area  were  represented  at  a  meeting  at  Cardiff  last 
week  when  the  draft  constitution  was  unanimously  adopted.  The 
council  will  be  known  as  '"  District  Council  (No.  4)  South  Wales  and 
Monmouthshire  Area  Electricity  Supply  Industry,"  and  will  consist  of 
24  members,  equally  divided  between  representatives  of  the  employers 
and  of  the  Trade  Union.s.  The  first  meeting  of  the  Council  will  be  held 
at  Cardiff  on  Feb.  12. 


The  Examiners  of  Perate  Bills  have  found  that  the  foUowing'B'Us 
have  complied  with  tlie  Standing  Orders  of  the  House  of  Commons  : — 
Nantyglo  &  Blaina  and  Hrynmawr  Electricity  Board,  Tyneside  Tram- 
wajrs  &  Tramroads  Company,  Sheffield  CV>rporation,  Derwent  Valley, 
Calver  &  Bakewell  Railwaj-.  I'nderground  Railways  and  the  North 
Metropolitan  Electric  Power  ,Supply. 

The  promoters  of  the  Dartmoor  Hydro-Electric  Bill  decided  to  restrict 
their  powers  to  erecting  overhead  mains  for  supplying  such  surplus 
power  beyond  the  requirements  of  tteir  proposed  copper-refining  in- 
dustry in  mid-Devon,  which  they  produce  from  lignite  beds  they  intend 
to  develop,  and  as  the  portion  relating  to  the  use  of  the  Dartmoor 
streams  has  been  abandoned  the  Bill  was  allowed  to  proceed. 

There  was  no  appearance  on  behalf  of  the  Bill  by  Stoke-on-Trent 
Corporation  (for  powers  to  purchase  imdertakings  of  North  Staffordshire 
Tramways  and  the  Potteries  Electric  Traction  Companies)  or  the  Thames, 
Ocean,  Wharf  &  Railways  Bill. 


Electric    Traction. 

Coventry  Tramways  Coniniitlee  has  applied  to  the  Ministry  of 
Transport  for  mmclion  to  loans  amounting  to  £126,081  in  connection 
with  the  reconstruction  of  tramways. 

Llantrisant  and  Li.antwit-Vardre  Rural  Council  an-  applying  to 
the  Light  Railway  Commi.s.sioners  for  an  order  authorising  them  to 
maintain  and  work  a  light  railway  from  Gilfach  (loch  to  I'enrhiwfcr, 
terminating  at  the  latter  ])lace  in  a  junction  with  the  tramways  leased 
to  the  Rhondda  Tramways  Company. 

The  accounts  of  the  Yorkshire  (West  Ridixc.)  Electric  Tramways 
Company  for  1919  show,  after  providing  for  debenture  interest,  a  net 
income  of  £42,671.  which,  added  to  £2,526  brought  forwai-d,  makes 
£45,197.  Dividend  of  6  |kt  cent,  per  annum  on  tlie  prefci-ence  shares 
absorbs  £9,715  ;  purchase  of  funded  preferential  dividend  certificates, 
£12,837  ;  renewals,  depreciation,  reserve  fund,  in  lieu  of  accident  in- 
surance and  general  ri'serve  fund,  £21,259  ;  leaving  to  be  carried  forward 
£1,386. 

The  assessment  of  the  Glasgow  Corporation  tramways  undertaking 
for  1920-21  has  been  reduced  from  £298,165  to  £263,2,58  for  1919-20. 
but  the  Tramways  Committee  is  appeaUng  against  the  valuation,  and 
the  income-tax  assessment  (£77,920)  is  also  being  appealed  against. 

An  approximate  sum  of  £2.100  has  been  realised  from  the  sale  of 
lost  property,  money  found  on  cars,  and  conductors'  "  overs  "  during 
the  past  year.  Of  this  amount  £300  is  to  be  allocated  to  the  depart- 
mental friendly  society  and  the  balance  to  the  superannuation  fuml. 

The  accounts  of  the  Newcasti.e-on-Tyne  Corporation  tramways 
for  the  vear  ended  March  31,  1919,  show  revenue  £472,094  (compared 
with  £427,286  in  previous  year),  of  which  £11,122  (£9,257)  was  paid 
to  the  Tyneside  Company  for  through  running,  gross  profit  £165,604 
(£178,892),  and,  after  providing  for  interest,  rents  of  leased  lines,  &c., 
income  tax,  loan  and  sinking  fund  contributions  insurance  reserve, 
contributions  in  relief  of  rates  (£15,385,  compared  with  £15,428)  and 
allowances  to  employees  on  military  service  (£13,178,  compared  with 
£16,831),  the  net  suVplus  was  £45,000  (£55,000).  Traffic  revenue  per 
car  mile  was  18-94d.  (1682d.)  and  total  operating  costs  were  12-56d. 
(9-98d.).  Passengers  carried  were  101,63l,6l«)  (91,648,545)  and  car 
miles  run  5,856,829  (5,971,329). 

.4n  inquiry  was  held  last  week  by  the  Light  Railway  Commissioners 
into  the  application  of  the  Dearne  Valley  Board  (the  Urban  District 
Councils  of  Wombwell.  Bolton-on-Deame,  Thurnscoe  and  Wath)  for  an 
Order  authorising  an  increase  of  their  borrowing  powers  under  their 
already  sanctioned  scheme,  to  increase  fares  and  frciglits,  and  to  abandon 
an  authorised  route  from  Bolton-on-Dearne,  via  .\lanvtis  Main,  to  Wath, 
and  to  submit  a  previously  rejected  route  from  Wath  to  Bolton,  via  the 
railway  stations.  The  Great  Central,  Midland  and  tlic  Hull  &  Barnslej' 
railway  companies  and  others  opposed  the  ai)plication.  Evidence  was 
given  by  Mr.  A.  R.  Hoare  (Messrs.  Stephen  .Sellon  &  Partners),  who  said 
it  was  proposed  to  increase  the  borrowing  jiowcrs  from  £159,688  to 
£299,898.  It  was  also  proposed  to  increase  ordinary  and  workmen's 
fares  and  parcel  rates  by  Id.  in  each  class,  and  to  shorten  the  route  from 
18  miles  to  15  miles,  with  a  corresponding  reduction  in  rolling  stock.  The 
direct  route  between  Wath  and  Bolton  was  vital  to  the  scheme  ;  other- 
wise the  scheme  would  be  split  and  become  two  undertakings.  At  the 
conchision  of  the  enquiry  the  Commissioners  reserved  their  decision. 

Imperial  and  Foreign  Notes. 

The  additional  tax  of  .'m  centimes  per  franc,  which  ha.s  latterly  been 
levied  on  the  cost  of  all  foreign  telegrams  by  the  French  Post  and 
Telegraph  Depautmknt  was  provisionally  removed  on  the  22nd  inst. 
A  plan  is  under  consideration  to  safeguard  the  interests  of  the  Treasury 
where  part  of  the  tclegrajih  charges  have  to  be  refunded  to  foreign 
companies  in  foreign  currency  with  a  consequent  loss  on  exchange. 

It  is  announced  that  the  Italian  Government,  having  found  the 
Wireless  Service  between  Carnarvon  and  Rome  more  efficient  than 
others,  has  instructed  'ts  delegation  in  Paris  to  adopt  the  Carnar\on- 
Rome  route  for  all  its  important  messages.  It  is  understood  that  these 
messages  are  cabled  from  Paris  to  London  and  there  handed  over  to  the 
Marconi  people  for  transmission  to  Rome. 

The  Federation  of  British  Industries  has  accepted  the  invita- 
tion of  important  members  of  the  West  Indian  Commkrclvl 
Community"  to  send  a  representative  to  the  special  Conference  of 
the  Associated  Chambers  of  Commerce  of  the  British  West  Indies 
on  the  23rd  prox.,  and  Mr.  Moir  Mackenzie,  the  head  of  the 
Empire  Section  of  the  Federation,  has  left  for  the  West  Indies  in  com- 
pany with  Sir  Edward  Davson.  At  the  conference  the  whole  trade 
polic.v  and  development  of  the  islands  will  come  under  review,  espe- 
cially their  relations  to  the  United  Kingdom. 

BuENoS  Aires  Municipal  Council  has  opened  a  competition  in  con- 
nection with  the  design  of  a  suitable  switch  which  shall  render  electric 
tramway  cables  harmless  in  the  event  of  breakage.  According  to  the 
"  Board  of  Trade  .Journal  "  schemes,  which  are  to  be  presented  within 
six  months  from  Oct.  30,  1919,  must  be  in  writing  and  sent  to  the 
"  Mesa  de  Entradas  "  of  the  Intendeneia  Municipal,  accompanied  by 
plans  and  descriptive  memoir.  The  testing  of  the  apparatus  will  be 
carried  out  by  the  Honorary  Technical  Committee  apjxjinted  by  the 
Municipal  Executive.  The  Technical  Committee  shall  not  only  take 
into  account  the  efficiency  of  the  apparatus  at  the  time  of  the  testing, 
but  also  any  guarantee  of  jjcrmanent  efficiency  when  subject  to  atmos- 
pheric or  other  influence.  The  trials  are  to  be  carried  out  on  cables  of 
the  electric  tramways  of  the  Municipality.  The  expenses  connected 
with  the  competition  are  to  be  borne  by  the  competitors  pro  ratn. 
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Dinners  and  Socials. 

The  Bfky  (Lanes.)  eleetrieify  wmks  staffs  held  their  annual  dinner 
and  soeial  last  week  at  the  Royal  Hotel.  Mr.  S.  J.  Watson,  borough 
electrical  engineer,  proposed  the  toast  of  "  The  Electricity  Committee," 
and  the  chairman.  Councillor  Holt,  replied. 

Our  contemporary  "  Aeronautics  "  is  giving  a  dinner  at  the  Connaught 
Rooms.  London,  on  Thursday,  Feb.  2(1,  in  honour  of  the  survivors  of  the 
first  hundred  British  aviators  and  the  pioneers  of  aviation  in  Great 
Britain.  Major-General  the  Right  Hon.  J.  E.  B.  Seely,  C.B.,  C.M.G., 
D.S.O.,  M.P.,  late  Under-Secretary  for  Air, will  preside.  In  connection 
with  tliis  dinner  "  Aeronautics  "  publishes  an  interesting  Ust  of  the  sur- 
vivors of  the  first  hundred  British  aviators  and  pioneers.  In  compiling 
this  list  they  have  adopted  the  formula  that  a  pioneer  is  one  who  in  the 
earlv  years  sacrificed  time,  or  means,  or  safety,  and  that  the  end  of  1910 
was  the  general  period  when  pioneer  work  came  to  an  end. 

A  reunion  dinner,  organised  by  the  ex-service  employees  of  the 
British  Thomsox-Houston  Company  (Coventry  Branch)  was  held 
on  the  23rd  inst.,  when  about  50  sat  down.  After  an  excellent  repast, 
an  enjoj'able  toast  list  and  musical  programme  was  run  through.  Mr. 
F.  Betts  presided,  and  among  those  present  were  Mr.  R.  Dumas  (Works 
Manager),  Mr.  Vf.  C.  Groocock  (Assistant  Works  Manager)  and  Mr.  F.  W. 
Naylor  (Chief  of  the  Accountants  Department).  After  the  toast  of 
"  The  King  "  had  been  honoured,  the  silent  toast  to  "  Our  Gflorious 
Dead  "  was  observed,  and  the  names  of  the  12  late  employees  (of  tlie 
Coventry  works)  who  had  made  the  supreme  sacrifice  were  read. 

Mr.  6.  A.  Pallett,  who  proposed  the  Toast  "  The  Company,"  said 
the  ex-Service  men  much  appreciated  the  consideration  shown  by  the 
firm,  and  the  way  in  which  they  had  reinstated  all  who  had  returned. 
Mr.  R.  Dumas  responded,  and  said  he  was  pleased  to  see  so  many 
demobilised  men  there  from  the  Coventry  works. 

On  the  22nd  inst.,  the  directors  and  management  of  Callender's  Cable 
&  Construction  Company  gave  a  welcome  home  to  all  the  men  now  in 
their  employ  at  the  Anchor  Cable  Works.  Leigh,  who  served  in  H.M. 
Forces  during  the  war.  The  invitations  included  the  wives  and  children 
(over  14  j'ears),  members  of  the  various  committees  representing  the 
emiiloyees.  and  those  who  administered  to  the  welfare  of  the  men  and 
provided  for  the  comforts  and  entertainment  of  their  dependents.  To 
feed  and  entertain  a  family  party  of  over  300  is  no  mean  task,  but  the 
resources  of  the  Anchor  works  management,  assisted  by  Miss  Casstles 
(Ladj'  Welfare  Supervisor)  and  other  n-illing  workers,  proved  equal  to 
the  occasion.  The  event  commenced  at  6  p.m.  with  a  "  high  tea." 
Prior  to  the  entertainment  which  followed,  Mr.  Bowyer,  J.P.  (works 
manager),  referred  to  the  fact  that  that  was  the  fourth  occasion  on  which 
the  firm  had  entertained  the  service  men  and  their  dependents,  and  this 
time  they  had  the  great  pleasure  of  welcoming  home  the  boys  for  whose 
return  they  had  eagerly  looked  forward  for  five  years.  On  his  own 
behalf,  and  all  associated  with  him,  he  gave  them  a  very  hearty  welcome. 

Sir  Tom  Callender,  who  was  received  with  loud  cheers,  expressed  great 
pleasure  at  being  present  on  that  memorable  occasion.  In  assuring  the 
boys  of  a  hearty  welcome,  he  said  that,  out  of  the  856  Callender's  em- 
ployees who  had  served  in  the  war,  no  less  than  260  joined  the  various 
branches  of  H.M.  Forces  from  the  Anchor  Works.  From  the  numerous 
letters  and  reports  received,  he  found  that  they  had  served  their  King  and 
country  in  almost  every  part  of  the  world  in  which  the  war  raged.  Some 
had  received  distinguished  honours,  but  no  fewer  than  27  Anchor  men 
had  made  the  supreme  sacrifice,  to  the  relatives  of  whom  he  oflfered  his 
firm's  sincere  sympathy.  He  was  pleased  to  say  that  every  pre-war 
employee  of  the  Anchor  Works  who  had  been  spared  had  been  reinstated, 
and  the  remainder  of  the  pre-war  employees  who  had  yet  to  return  would 
be  similarly  provided  for.  One  hundred  and  two  "  service  "  men  were 
*  now  employed  at  Leigh.  To  those  present  who  had  served  their  King 
and  country  and  made  such  sacrifices  he  extended  his  heartfelt  gratitude 
and  a  most  hearty  welcome.  The  firm  were  also  grateful  to  those  who 
had  enabled  them  to  carry  on  during  the  war. 

Guimer  Wm.  Hampson,  who  had  both  feet  blown  off  by  a  shell,  and 
who  is  regarded  as  one  of  the  most  optimistic  and  cheerful  service  men 
employed  at  the  Anchor  Works,  proposed  a  vote  of  thanks  to  Sir  Tom 
Callender,  to  Mr.  Bowyer  and  to  the  management  for  the  splendid 
welcome  they  had  had  that  night,  and  this  was  seconded  by  Second-lieut. 
■Tohn  Hodgson. 

Sir  Tom  Callender  having  briefly  replied,  Mr.  C.  Pipkin,  with  whom 
v<ere  associated  Mr.  Howard  Foulds  and  Mr.  Hunter,  all  of  Callender's 
London  office,  led  "  three  cheers  for  the  boys  who  had  returned  "  on 
behalf  of  the  London  contingent.  An  excellent  entertainment  followed, 
and  from  9  to  U  p.m.  there  was  dancing. 

Miscellaneous. 

The  last  large  building  site  in  .\ldwycli  has  been  secured  by  the  directors 
of  the  Agricultural  and  Cieneral  Engiupcrs,  Ltd.,  for  the  erection  of  com- 
modious offices  and  showrooms. 

At  the  Sir  John  Cass  Technical  Institute  on  Feb.  3,  Lieut.-Col.  P.  S. 
Lelean,  C.B.,  will  distribute  the  prizes  and  certificates  gained  by  students 
during  the  past  session,  and  also  deliver  an  address  on  "  AppUed  Science 
in  Gas  Warfare." 

The  results  of  the  recent  examinations  of  the  Institute  of  Chem- 
ISTRV  are  as  follows :  For  Fellowship — In  metallurgical  chemistry 
branch,  G.  B.  Brook  ;  chemistry  of  food  and  drugs,  fertilisers  and  feeding 
stuffs,  soils  and  water,  F.-  F.  Beach,  M.A.,  B.Sc.  For  the  Associateship — 
In  organic  chemistry,  H.  H.  Barber,  B.Sc,  L.  P.  McHatton,  A.B.C.S., 
and  H.  C.  S.  de  Whalley  ;  in  chemistry  of  food  and  drugs,  fertilisers  and 
feeding  stuffs,  soils  and  water,  .John  Haycock  and  Miss  E.  E.  Sparling. 


Tenders  Invited  and   Accepted. 

Edinburgh  Corporation  invite  tenders  (by  Feb.  9)  for  an  overhead 
travelling  crane. 

Tenders  are  required  by  Feb.  7  for  wiring  the  Cheltenham  General 
Hospital  for  electric  lighting.     Specifications  from  the  Secretary. 

Stockton-on-Tee.?  Electricity  Committee  want  tenders  by  Feb.  5 
for  six  months'  supply  of  stores.  Forms  of  tender  from  the  Electrical 
Engineer. 

Ayr  Corporation  require  tenders  for  electric  lighting  work  in  con- 
nection with  the  erection  of  six  blocks  of  dwellings.  Schedules  from 
Mr.  J.  K.  Hunter,  51,  Sandgate,  Ayr. 

Greenock  Corporation  require  tenders  by  Feb.  3  for  electrical  installa- 
tion work  in  114  semi-detached  houses.  Schedules  may  be  obtained^at 
the  Office  of  Public  Works,  Municipal-buildings,  Greenock. 

Aberdeen  Electrical  Committee  require  tenders  for  two  water-tube 
boilers,  superheaters,  economisers,  &c.  Specifications  from  the  City 
Electrical  Engineer,  Mr.  J.  Alex.  Bell,  and  tenders  by  noon  Jan.  31. 

West  Ham  Corporation  require  tenders  by  4  p.m.  Feb.  24  for  erection 
and  supply  of  a  refuse  destructor  and  steam-raising  plant-  Specifications 
from  the  Borough  Engineer. 

Wallasey  Corporation  require  tenders  by  Jan.  31  for  a  5,000  kw 
three-phase  turbo-alternator,  water-tube  boiler,  economiser,  feed  pump, 
500  kw.  rotary  converter  and  e.h.t.  switchgear.  Specifications  from 
the  Borough  Electrical  Engineer. 

Tenders  are  invited  (by  Feb.  11)  for  the  supply  of  Telephone  material 
(schedules  539  and  540)  to  the  Postmaster-General's  Dopt.,  State  of 
South  Australia.  Tender  forms,  &c.,  from  the  Commonwealth  Offices, 
Boom  406,  Strand,  London,  W.C.  2. 

The  Metropolitan  W.^teb  Board  require  tenders  by  11  a.m.  on 
Feb.  20  for  three,  six  or  12  months'  supply  of  stores,  inclufling  electric 
lamps,  electric  wire  and  accessories,  oils,  &c.  Forms  of  tender  from 
the  Chief  Engineer,  .South-ijlace,  Finsbury,  London,  E.C.2. 

The  Midland  Railway"  Company,  Northern  Counties  Committee 
(Ireland)  require  tenders  by  Feb.  5  for  12  months'  supply  of  telegraph 
ironwork,  wire,  batteries,  electric  lamps,  carbons,  &c.  Forms  of  tender 
from  the  Stores  Superintendent,  York-road  Station,  Belfast. 

Belfast  Tramways  Committee  require  tenders  by  Feb.  14  for  the 
supply  of  electrical  accessories,  copper  strip,  lamps,  insulating  tapes, 
carbon  brushes,  controller  fingers,  troUey  wire,  &c.  Forms  of  tender 
from  the  General  Manager,  Napier-street,  Sandy-row,  Belfast- 
Tenders  are  invited  by  3  p.m.  of  Feb.  10  for  the  supply  and  erection 
of  340  accumulators  required  by  the  Postmaster-General's  Department, 
Western  Australia.  Tender  forms  from  the  office  of  the  High  Com- 
missioner for  AustraUa,  406,  Austraha  House,  Strand,  London,  W.C.  2. 

Palmerston  North  (New  Zealand)  Council  require  tenders  by  4  p.m. 
March  2  for  the  supply  of  two  400  h.p.  pressure  producers  and  auxiliaries, 
3,000-volt  generating  sets,  converters,  battery  switchboards,  &c.  Speci- 
fications can  be  inspected  at  the  Department  of  Overseas  Trade  (Room 
40),  35,  Old  Queen-street,  London,  S.W.I. 

The  Deputy  Postmaster-General,  Adelaide  (S.  Austraha).  invites 
tenders  by  noon  Feb.  11  for  the  supply  of  protective  apparatus  (adhesive 
tape  and  arrester  micas)  (schedule  539) ;  and  telephone  parts  (schedule 
540)  for  the  Australian  Commonwealth  Postmaster-General's  Depart- 
ment. 

Aldebshot  Urban  Council  invite  tenders  for  geared  turbine  and 
generator,  conden.sing  plant,  circulating  and  other  pumps,  water-tube 
boiler  and  super-heater,  and  armoured,  lead-covered,  paper-insulated 
feeder  and  pilot  cables.  Particulars  from  the  electrical  engineer,  Mr. 
F.  Garside,  and  tenders  to  the  clerk  to  the  council,  Mr.  D.  Llewellyn 
Griffiths,  Municipal-buildings,  Grosvenor-road,  Aldershot,  by  Feb.  17. 
!>5  Tenders  are  invited  for  the  supply  and  delivery  in  JIelbourne  of  two 
2,C00-kw.  rotary  converters  and  h.-t.  and  d.-c.  switchgear.  Specifica- 
tions, &c.,  may  be  obtained  from  the  Agents  of  the  City  Council, 
Messrs.  Mcllwraith,  McEacharn  &  Company  Proprietary.  Ltd.,  Billiter- 
square-buildings,  London,  E.C.  3.  Tenders  to  the  Town  Clerk,  Town 
Hall,  Melbourne,  by  2  p.m.  April  12. 

Nelson  Council  has  accepted  the  tender  of  the  Brush  Electrical 
Engineering  Company  for  the  supply  of  additional  generating  plant,  &c 
There  are  many  applications  for  power  from  cotton  mUls  and  factories,  and 
150  people  are  waiting  for  connection.  The  estimated  expenditure  on 
the  extensions  is  £47,600. 

Bournemouth  Corporation  recently  ordered  20  tramcar  bodies  and 
trucks  from  the  Brush  Electrical  Engineering  Company  at  £39,378. 
The  order  for  the  motors  and  electrical  equipment  was  given  to  the 
British  Thomson-Houston  Company  at  £17,316  ;  and  for  the  track 
and  electric  equipment  and  spares  to  the  MetropoUtan  Vickers  Electrical 
Company  at  £9,240. 

JIanchester  Corporation  has  accepted  the  following  tenders : — 
WiUiams,  Harvey  &  Co.,  block  tin  ;  Hadflelds,  Ltd.,  Edgar  Allan  & 
Company  and  Titon  Track  Work  Company,  Special  Electric  C!ompany, 
tramcar  motors  ;  Holden  &  Brooke,  Ltd.,  one  set  of  electrically-driven 
centrifugal  pumps  at  Whitworth-street  West  pumping  station  Uceiice 
to  sub-let  the  motorand  switchgear  to  the  Mctropolitan-Vickers  Electrical 
Company;  Priestman  Bros.,  LW.,  supply  and  dehvery  at  Bloom-street 
Station  of  an  automatic  grab  ;  Doulton  &  Co.,  blue  cable  cover  tiles  ; 
John  Russell  &  Company,  steam  and  gas  fittings  for  three  months  ; 
Callender's  Cable  and  Construction  Company,  non-disconnecting  straight 
joint  boxes  ;  Compression  Starter  and  Switchgear  Company,  cable. 
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Institution  Notes. 

Mr.  Kili;ar  .■>.  Barralet  will  ilijiver  an  amu^^inl;  li'ituR'  al  the  Batti* 
Wallahs'  informal  mcetin<;  on  Feb.  4,  at  the  Victoria  Mansions  Restaurant, 
Victoria-str«-t,  time  •>.:{()  for  7  p.m.  Tickets  (including  course  meal, 
OS.  tid.)  from  hon.  entertainment  secretary,  Mr.  A.  J.  (ircenly,  37  and  38, 
Strand,  W.C.     The  chair  will  be  taken.by  Mr.  M.  S.  Chambers. 

What  should  prove  an  instructive  as  well  as  interesting  series  of 
lectures  dealing  with  industrial  problems  have  been  arranged  to  be  given 
at  the  Carjx>nters'  Hall,  Throgmorton-avenue,  under  the  auspices  of  the 
ISDrsTRivL  LK.\<:rE  .vNi)  CoiXiiL.  Sir  George  Paish,  financial  expert, 
has  promised  to  give  a  lecture  almost  as  soon  as  he  returns  from  America 
on'"  ADefcnc  of  Capitalism."  Anyone  desiring  to  attend  the  lectures  lan 
obtain  particulars,  with  tickets,  from  the  Secretary  to  the  League  and 
Council,  at  82,  Victoria-street,  S.W.I.  "'  The  Industrial  Situation  "  is 
the  title  of  an  address  which  is  to  be  given  by  the  Right  Hon.  W.  Adam- 
son,  M.P.  Mr.  G.  J.  Wardle,  C.H.,  M.P.,  Parliamentary  Secretary  to  the 
Minister  of  Labour,  is  due  to  give  an  address  on  '"  Industrial  Unrest  and 
Whitley  Councils  "  ;  and  a  lecture  to  be  given  by  Mr.  T.  E.  Naylor  will 
deal  with  "  Trade  Unionism  and  Output." 

At  a  special  meeting  of  the  RoVAi,  Society  on  the  22nd  inst.  the 
Prince  of  Wales  was  admitted  a  Fellow.  The  President  (Sir  Joseph 
Thomson)  occupied  the  chair,  and  there  was  a  large  attendance.  After 
a  lecture  by  Prof.  W.  H.  Bragg  on  the  progress  made  during  the  war 
in  detecting  submarines  by  sound,  the  Prince  of  Wales  thanked  the 
fellows  for  the  great  privilege  of  admission  as  a  Fellow  of  that  ancient 
and  distinguished  Society.  He  would  like  to  join  with  them  in  thanking 
Prof.  Bragg  for  his  verj-  interesting  lecture.  He  had  an  opportunity 
in  France  of  seeing  some  of  the  wonders  of  sound  ranging  of  which 
they  had  heard  that  day.  He  realised  the  great  steps  that  science  had 
made  during  the  war  and  the  value  of  so  many  new  discoveries  and 
their  application.  Never  was  it  so  necessary  to  promote  and  foster 
the  scientific  research  which  was  the  business  of  the  Royal  Society,  and 
he  assured  them  of  his  continued  great  interest  in  all  that  work. 

Obiliiary. 

We  regret  to  record  the  death  of  Ur.  Cecil  R.  C.  Lvster,  who  was 
until  recently  superintendent  of  the  electro-therapeutic  department 
of  the  Middlesex  Hospital.  Deceased  was  a  pioneer  in  X  ray  investigation, 
particularly  in  relation  to  the  treatment  of  cancer,  and  through  exposure 
to  the  raj's  in  the  early  days  of  research,  he  himself  contracted  the 


We  also  regret  to  announce  the  death  of  Aid.  Bkowx,  chairman  of 
the  Hull  Telephone  Committee  for  the  past  20  years. 

Personal  and  Appointments. 

Prof.  T.  Loveday,  of  Armstrong  College,  Newcastle-on-Tyne,  has 
been  appointed  Principal  of  the  Southampton  University  College  at 
£1,000  per  annum. 

Swansea  Technical  College  Committee  has  appointed  Dr.  T.  Franklin 
Sibly,  Professor  of  Geology  in  Armstrong  College,  to  be  Principal 
of  the  University  College  of  Swansea  at  a  salary  of  £1,500  per  annum. 

Mr.  W.  H.  Taylor,  A.M.I.E.E.,  general  manager  of  the  Western 
Australia  Government  tramways  and  electric  supply  undertaking  at 
Perth  (W..4.)  has  been  promoted  to  the  rank  of  Commissioner. 

Owing  to  health  reasons  Mr.  Peter  Fisher  has  been  compelled  to  tender 
his  resignation  as  manager  of  the  Dundee  Corporation  tramways,  but  he 
is  to  be  retained  by  the  Tramways  Committee  as  a  consultant  at  a  fee 
of  £200  per  annum. 

The  members  of  the  Glasgow  Branch  of  the  Electrical  Contractors' 
AssociATios  OF  Scotland  have  presented  a  silver  salver  and  purse 
and  cheque  to  ilr.  James  M.  Davies  on  the  occasion  of  his  retirement 
as  secretary  to  the  Association.  Mrs.  Davies  has  also  been  presented 
with  a  pendant. 

Commander  C.  Hawkes,  R.N.,  has  been  appointed  professor  of 
Engineering  at  Armstrong  College,  Xewcastle,  in  succession  to  Prof. 
R.  L.  Weighton,  who  is  retiring.  Commander  Hawkes  has  recently 
been  engaged  on  experimental  work  in  connection  with  oil  engines, 
and  for  the  last  two  and  a  half  years  has  been  superintendent  of  the 
Admiralty  Engineering  Laboratory. 

The  many  friends  both  in  England  and  in  Shanghai  of  Capt.  F.  L. 
Lawrence,  R.F.A.  (works  manager  of  Chamberlain  &  Hookham,  Ltd.), 
will  be  interested  to  know  that  the  Military  Cross  awarded  to  him  for 
distinguished  serrice  on  November  (>  and  7,  1918,  while  in  action  near 
Mons.  was  presented  to  him  at  the  recent  local  investiture  held  by 
H.R.H.  Prince  Henry  at  the  Birmingham  Town  Hall. 

Appointments  Vacant. 

A  charge  shift  engineer  is  required  at  the  Greenwich  generating  station 
of  the  London  County  Council.  Salary  £2.50 — £10 — £300  a  year  subject 
to  war  bonus  of  20  per  cent. +  £90.  Applications  to  the  Clerk  of  the 
Cotmcil,  County  Hall,  Spring-gardens,  S.W.I,  by  4  p.m.,  F"eb.  2. 

The  Ministry  of  Munitions  requires  instructors  in  electrical  and 
mechanical  engineering,  applied  chemistry,  preliminary  technical 
courses,  &c  for  convalescent  centres.  Applications  to  the  Secretary 
of  the  ilinistrv.  Treatment  Training  Branch,  Smith-square,  London, 
S.W.1,  by  Feb."  9 


Gatalot^ues,  Price  I-ists,  Arc. 

In  list  Xo.  l,ju,  of  .Mr.  11.  C.  Slingsby,  142-t),  Old-slroct,  London. 
E.C.I,  particulars  arc  given  of  a  number  of  jack  trucks,  elevating  trucks, 
and  skids,  crabs,  portable  cranes  and  other  labour  saving  devices. 

The  CiTV  Electrical  Co.mpanv,  of  Emerald-street,  London,  W.C.I, 
send  us  a  coloured  calendar  with  monthly  tear-off  slips,  and  a  reproduction 
of  a  picture  by  Jan  ^'an  Beers. 

The  Western  Electric  Company  has  is.sued  leaflets  notifying  that  the 
prices  of  the  telephone  instruments  and  ajiparatus  listed  in  section  4,050 
of  its  catalogue  have  been  incrca.scd  from  33 1.  to  liO  per  cent.,  while  those 
of  apparatus  lists  in  section4,0li(l  have  advanced  from33\  lo(i(>§  percent. 
In  a  pamphlet  issued  by  the  Western  Electric  Company  particulars  arc 
given  of  the  company's  O.mxii'Hoxe  Egiir.MEXT  for  tlicatres,  schools, 
churehes,  lecture  halls,  &c.  The  main  features  of  the  equipment  are  the 
transmitter,  whicli  is  exceedingly  sensitive  and  placed  in  a  convenient 
position,  and  the  receiver  which  can  be  placed  throughout  the  seats 
wherever  needed.  Th3  instrument  wa<  described  in  the  Electriclvn 
for  Aug.  1.5,  1910. 

We  have  received  a  neat  vest  pocket  calendar,  which  is  being  issued 
by  the  Ijinip  and  Wiring  Supplies  Department  of  the  British 
Thomson- Houston  Company,  Mazda  House,  77,  Upper  Thames-street, 
E.C.4.  It  reminds  recipients  that  lx?ap  Year  provides  an  extra  day 
for  the  enjoyment  of  the  bcncHts  associated  with  JIazda  lamps  ami 
Ughting.  The  calendar,  which  is  printed  in  two  colours  can  be  over- 
printed and  supplied  in  quantities  to  electrical  contractors. 

Like  several  other  electrical  firms,  the  British  L.M.  Ericsson  Mfg- 
Company,  Beeston,  publishes  a  monthly  house  journal.  The  .January 
issue  of  the  "  Ericsson  Review,"  which  is  a  special  Christmas  number, 
contains,  apart  from  domestic  items  of  news,  interesting  miscellaneous 
and  popular  technical  articles,  some  of  which  possess  literary  merit.  The 
magazine  is  for  employees,  old  members  of  the  staff  and  friends  of  the 
company,  and  is  run  by  an  editorial  board  voluntarily  in  their  own  time, 
any  profits  accruing  going  to  improvements  in  the  magazine. 

In  a  striking  poster  (measuring  26  in.  by  21  in.)  issued  by  Fcller's 
United  Electric  Works,  Ltd.,  particulars  and  prices  are  given  of 
"  Sparta  "  batteries  for  starting  and  lighting.  The  poster,  which  is 
I)rinted  in  colours,  contains  a  table  showing  types  employed  for  .\merican 
cars  and  also  a  schedule  of  batteries  (with  prices,  sizes,  capacity,  &c., 
for  starting  and  lighting.  The  company  supplies  "  Sparta  "  batteries 
in  all  voltages  and  capacities  for  every  type  of  starting  set,  both  Englis)' 
and  American.  Diagrams  showing  three  types  of  cell  assembly  are  in 
eluded  in  the  iroster  which  is  being  d'stributcd  among  motor  garages,  &t_ 

In  a  showcard  of  novel  and  attractive  design,  which  is  being  issued  by 
the  General  Electric  Company,  the  merits  of  Osram  (G.E.C.)  automobile 
type  lamps  are  brought  prominently  before  the  public.  The  card  is 
20  in.  wide  by  30  in.  deep,  so  that  amjilo  space  is  available  for  a  bold 
design,  executed  in  several  colours,  showing  a  dark  country  lane  with  a 
motor  car  travellmg  along  it  towards  the  observer.  The  bciiins  of  white 
light,  in  correct  focus,  emitted  by  the  head  liglits  show  up  in  contrast 
with  the  dark  surroundings.  The  merits  of  Osram  ((i.E.C.)  automobile 
tj-pe  lamps,  particularly  as  regards  long  life,  abihty  to  withstand  vibra- 
tion and  efficiency,  are  briefly  set  forth.  At  the  bottom  of  a  pocket  ])ro- 
vision  is  made  for  the  reception  of  the  Osram  ((J.E.C.)  motorists'  road 
map.  The  map  itself  is  mounted  on  canvas.  The  main  roads  are  shown 
in  red  and  in  the  forefront  a  route  guide  is  given.  For  garages,  repairers, 
motor  dealers  and  electricians  in  England  and  Wales,  the  map  is  of  this 
area,  for  tho.se  situated  in  Scotland  a  map  of  Scotland  is  provided  and 
similarly  for  Ireland. 

A  handsome  and  well-iUustrated  catalogue  of  80  pages  on  Overhead 
Electric  Power  Transmission  Lines  has  been  issued  by  Messrs.  .John- 
son &  Phillips,  Ltd.,  Charlton,  London,  S.E.  In  view  of  the  develop- 
ments in  electric  power  distribution,  which  are  bound  to  take  place  in 
the  industrial  and  rural  areas  of  this  country  and  of  the  increase  in 
hydro-electric  transmission  in  the  Colonies  and  elsewhere,  the  issue  of 
the  publication  is  most  opportune.  Unlike  ordinarj'  catalogues,  it 
contains  a  number  of  tables,  original  engineering  data,  Ac,  which  wiU 
prove  very  useful  to  station  and  mains  engineers,  ic.  Commencing 
with  an  introduction  which  puts  the  case  for  overhead  transmission 
concisely  and  clearly,  the  Board  of  Trade  Regulations  for  overhead  and 
high  pressure  lines,  &c.,  are  reproduced,  and  these  are  followed  by  tables 
giving  data  for  solid  hard-dra^vn  and  stranded  copper  and  aluminium 
conductors,  a  table  of  voltage  drop  on  lines,  with  valuable  data  on 
transmission  line  problems,  spacing  of  conductors,  .sag  and  span  of 
overhead  conductors,  &c.  Section  11.  is  devoted  to  poles  (wood,  steel 
and  ferro-concrete)  and  Section  III.  to  insulators.  Space  is  also  devoted 
so  the  question  of  guarding,  to  line  disturbances  and  surge  protective 
devices,  .telephone  wires  on  power  lines,  switchgear,  transformers,  cables, 
terminal  boxes,  &c.  Copies  of  the  catalogue,  which  contains  much 
original  and  useful  information  can  be  obtained  from  the  firm  at  10s.  fid. 

Messrs.  Johnson  &  Phillips  have  also  issued  a  pamphlet  which  gives 
illustrated  particulars  of  the  design  and  construction  of  their  unit  type 
ironclad  Switchgear  and  Distribution  Boards.  The  unit  box  is  of 
substantial  yet  artistic  construction ;  the  chamber  containing  the  switches, 
fuses  and  bus  bars  is  cast  in  one  piece,  but  a  cover  is  provided  for  the 
bus  bar  chamber  separate  from  the  cover  for  the  switch  and  fuses.  The 
standard  box  is  arranged  for  single  V.I.R.  distributor  cables,  but  a 
sealing  chamber  is  provided  for  hygroscopic  cables  when  used.  The 
whole  design  is  simple  and  compact,  with  liberally  rated  current  carrying 
parts.  Special  boxes  can  be  supplied  for  switches  or  fuses  according 
to  customers'  requirements. 
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Patent    Record. 


SPECIFICATIONS  PUBLISHED. 
Tlie  loUouiing  abstract  from  some  of  the  specifications  recently  published  have  ben 
specially  compiled  by  Messrs.  Mewburn,  Ellis   &  Co.,    Chartered   Patent   Agents, 
70  and  72.  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodsed 
at  the  Patent  Office  the  lormer  is  siuen  in  brackets  after  the  title. 
1917  Specifications. 
135  523  Baker.    Variable  electric  resistances.    (18/1/18.) 
135874  Beaver  &CLAREMONT.     Electric  cables.    (12/3/17.) 

1918  Specifications. 
1 16270  Bdsch  Axt.-Ges.     Distributors  for  high-tension  ignition  devices.    (26/5/17.) 
116  8B6  NoBUHARi.    Rotary    electric    machines.    (16/5/18.)    (Convention    date    not 
granted.) 

120  203  Remv    Electric   Co.     Electric   ignition    apparatus   for   internal-combustion 

engines.     (19  9,17.) 

121  285  Electro  Steam  Radiator  Co.     Electric  vaporisers  and  heaters.    (30/11/17.) 
121474  Hl'LTMAn.     Electric  selectors  for  telephone  systems.    (11/12/17.) 

121  596  Westinghouse     amp  Co.     Filaments  for  electric  lamps.     (19/2/17.) 

'     Consists  in  intimately  mixing  with  the  refractory  metal  from  2  to  7  per  cent,  by 
volume  (2-5  to  10  per  cent,  by  weight)  of  silica  and  1-4  tenths  per  cent,  by  volume 
(0-05  to  2  per  cent,  by  weight)  of  thoria. 
135  528  Dessauer.     High-tension  electric  transformers.     (23.''4/18.) 
135  533  B   T  -H.  Co..  Taylor,  Clough  &  Whitaker.     Alternating  current  dynamo- 
electric  machines.    (23/8/18.) 
135,534  B.T.-H.  Co.  &  Pollock.    Dynamo-electric  machines.    (3/9/18.) 
135!S40  Rodriguez.     X-ray  apparatus.     (27/9/18.) 

In  this  invention  two  rotating  obturating  discs  are  provided  synchronously 
operated.  Their  operation  is  effected  by  an  electro-motor  operating  through  flexible 
shafts  and  this  electro-motor  may  work  synchronously  with  the  interrupters  of  the 
primary  circuit  of  a  transformer  in  such  a  manner  that  alternately  with  each  obtura- 
tion of  the  openings  exposed  by  one  of  the  rotating  discs  there  is  an  issue  of  current 
into  the  X-ray  tube.  -,  ,,,,,o 

5.573  Read.    Utilisation  of  wind  power  for  the  generation  of  electricity.    (23/11/18.) 
35^635  Western    Electric  Co.     Circuit  arrangements  for  the  reduction  of  static 

interference  in  radio  receiving  stations.     (6/12/18.) 
135,639  Moore.     Electric  metallurgical  furnaces.     (7/12/18.) 

135  665  Blunt.     Magnetic  grab  or  hoist  for  cranes,  derricks  and  the  like.     (16/12/18.) 
135^667  PoLLAx.    (Fabbrica   Isolatori   Livorno.)     High-tension  insulators  for  use  in 

electric  supply  systems.     (17/12/18.) 
135  669  Waoe     (Fabbrica    Isolatori    Livorno.)     Insulators   for   high-tension   electric 

cables.    (19  12/18.) 
135  672  Fagerll'nd.     Electric  time  switches.     (23/12'18.) 
135  573  Benven'Jti  &C1G0LINI.     Electric  switches.     (24,12/18.) 
1 35' 674  Waring  &  Waring.     Electric  furnaces.     (3112/18.1 

135315  Elektro-Osmose  Akt.  Ges.     (Graf  Schwerin  Os.)     Method  of  and  apparatus 
for  charging  material  to  electro-osmotic  apparatus  for  removing  liquids  from 
sustances.     (20/10/17.) 
135  895  Eckersley.     Electro-magnetic    wave    transmitting    and   receiving    systems. 
(5/5/19.) 
A  system  wherein  the  earthing  connection  of  the  transmitter  consists  of  two 
paths  each  containing  an  inductance  and  a  capacity,  one  path  tuned  to  the  trans- 
mitted wave  length  and  equal  in  capacity  and  inductance  to  the  aerial  circuit,  the 
other  together  with  the  aerial  inductance  tuned  to  the  received  wave  length  and 
coupled  to  the  receiver. 
135  896  Murray   &   Robinson.     Electro-magnetic  wave   navigational  arrangements. 
(4/11/18.) 
Means  are  provided  whereby  the  direction  of  the  source  propagating  the  waves 
can  be  ascertained  with  accuracy  by  a  receiving  station  within  range,  for  instance  a 
vessel  at  sea.  or  an  aircraft,  which  direction  is  then  useful  for  purposes  of  navigation 
of  said  craft. 
'35,905  Bibby.     Electric  arc  shaft  furnaces.     (28/11/18.) 
135  910  B  T  -H.  Co.  &  Wedmore.    Protective  devices  for  alternating  electric  current 

distribution  systems.     (29/11/18.) 
135  922  Read  &  Bransom.    Method  of  and  apparatus  for  the  control  of  electric  supply 

plant.     (2/12/18.) 
135,926  Cocking  &  Hean.     Electrical  equipment  of  motor-vehicles,  boats  and  the  like. 

(3'12/18.) 
135.932  B.  T.-H.  Co.  &  Clinker.    Wireless  receiving  gear.     (3/12/18.) 
135.951  MosSAY.     Electrically  propelled  trucks,  tractors  and  like  vehicles.    (5/12/18.) 
135,953  JouBERT.     Assembling  and  supporting  tubular  posts  for  carrying  electric  in- 
sulators.    (6/12/18.) 
135  964  BR07.-0ER.     Electric  heater  for  automobile  radiators  and  water  storage  tanks. 

(11/12/18.) 
135,971  Davis  &  Son  &  Dearle.     Electric  ringing  keys.    (16/12/18.) 

1919  Specifications. 
23,086  Akt.   Ges.   Brown.   Boveri  et  Cie.     High-tension  distributors  for  electric 

ignition  apparatus.  (4/2/18.)  (Addition  to  114.825.) 
125.392  Smits.  Electrical  device  for  heating  liquids.  (5/4/18.) 
131,895  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Telephoon   Mat- 

TSCAHPpij.    Telephone  switchboard  and  plug  fittings.    (27/8/18.) 
133.023  HoLSLAG.     Indicating  means  for  arc  welding,  cutting  or  reducing  apparatus. 

(21/9/18.) 
135,111  Jackson     Mellersh.      (Taylor.)      Radio-telegraphic  transmission   systems, 

(4/4/19.) 
The  system  includes  an  antenna  circuit  .an  inductance  or  loading  coil  in  said 
circuit,  a  plurality  of  sector  circuits  inductively  connected  to  said  inductance  coil, 
and  means  for  opening  and  closing  the  sector  circuits. 
135,122  Shepherd.     Electrical  generators  and  electric  motors.     (2/5/19.) 
135,125  SuNDBERG  &  Thomasson.     Process  for  manufacturing  prue  electrolytic  copper 

from  cement  copper.     (6/5/19.) 
135.127  Johnson  &  Phillips  &  Pearson.     Projector  arc  lamps.     (8/5/19.) 
135.136  Armstrong.     Electric  chain-welding  machines.     (28/5/19.) 
135,146  Jordan.     Electric  terminal  connectors.     (23/6/19.) 
135,150  Hope.     Electric  lighting  of  machines  driven  by  electric  motors.     (21/3/18.) 

(Divided  application  on  4,990/18.) 
135,157  Brown.    Apparatus     employing     variable     electric     resistances.     (13/8/18.) 

(Divided  application  on  1 3. 1 67 / 1 8. ) 
135,379  Rowe.  Smith  &  Holland.     Electric  fuses  for  blasting.     (29/1/19.) 
135,389  Western  Electric  Co.     Protective  devices  for  electrical  circuits.     (14/2/19.) 
135,392  Wright   &    Humphreys.     Electric    motors    for   variable-speed   transmission. 

(21/2/19.) 
135,409  Gruber.    Method  of  and  arrangements  for  cooling  high-speed  dynamo-electric 

machines.     (26,;3,/19.) 
135,416  Automatic  Telephone  Mfg.  Co.    (Automatic  Electric  Co.)    Impulse-sending 

devices  applicable  to  automatic  telephone  systems  or  the  like.     (14/4/19.) 
135.438  Glasson.     Electric  circuit  connecting  devices.     (11/6/19.)' 
135,441  Sansom     Automatic  signal  buoy  and  automatic  wireless  transmitter  mechanism, 

(20/6/19.) 
135.695  LucAS,  Breeden  &  Ireland.     Electric  starting  mechanism  for  internal  com- 
bustion engines.     (23/1/19.) 
135.734  Rawcliffe.     Electric  light  fittings.     (6  3/19.) 
135.747  Brittain.     Rotors  for  dynamo-electric  machines.    (4/4/19.) 
135,764  Brecknell.  Munro  &  Rogers  &  Willis.     Apparatus  for  lamp  signalling  in 

overhead  wire  systems  of  electric  traction.     (2/5/19.) 
135.779  Berry.     Electric  fires.    (26/5/19.) 
135,801  Garwood.    Electrical  measuring  instrument  of  the  moving  coil  type.    (5/7/19.) 


Companies'  Reports,  Sec. 

Mr.  Louis  H.  Kick  has  Ijeeii  uloctod  a  director  of  the  Veka  Chuz 
Electric  Light,  Power  and  Tu.iction  Company,  Ltd. 

An  interim  dividend  at  the  rate  of  10  per  cent,  per  anntim  ( tax  free)  has 
been  declared  by  Stothert  &  Pitt,  Ltd.,  for  the  half-year  ended  Dec.  31 

The  Kaministiquia  Power  Co.mpany  has  declared  a  dividend  of  .?2 
per  share  (at  rate  of  8  jjer  cent,  per  annum)  on  the  common  stock  for  the 
quarter  ending  Jan.  31. 

The  Metropolitan  RAiLW.iy  Company  has  declared  a  dividend  on 
the  ordinar.v  stock  for  the  past  half-year  at  the  rate  of  li  i)cr  cent,  jjer 
annum,  making  l\  per  cent,  for  the  year.  A  sum  of  £40,(J()0  i.s  placed 
to  .general  renewals  and  £20,000  is  carried  forward. 

JLiEcoNi's  WiKELESS  TELEGRAPH  CoMPANY,  Ltd.,  aunotmces  j)ay- 
ment  of  the  following  dividends  on  Feb.  2  : — On  the  seven  per  cent 
cumulative  particijjating  preference  shares,  a  dividend  for  the  year  1919 
of  7  per  cent.,  and  on  the  ordinary  shares  an  interim  dividend  for  the 
year  of  10  per  cent.,  less  ta.x. 

AccUMiiLATORS,  Ltd.,  is  being  wound  uji  voluntarily  for  the  purpose 
of  reconstruction,  and  the  liquidator  (Mr.  W.  J.  Matthews),  1,  Laurence 
Pountney-hill,  London,  E.G.,  has  been  authorised  to  consent  to  the 
registration  of  a  new  company  to  be  named  Accumulators  of  Woking, 
Ltd.,  and  to  enter  into  agreement  with  such  company.  A  meeting  of 
creditors  will  be  held  at  Maybury-tuU,  Woking,  on  Feb.  7. 

The  directors  of  Mather  &  Platt,  Ltd.,  propose  to  capitalise  and  dis- 
tribute £450.000  of  the  undivided  profits  standing  to  the  credit  of  the 
reserve  and  other  accounts.  They  intend  to  use  this  amount  for  paying 
up  450,000  new  ordinary  shares  of  £1  each,  which  will  be  distributed  as 
fully  i^aid  amongst  the  holders  of  the  existing  ordinary  shares  at  the 
closing  of  the  transfer  books  on  Feb.  13,  in  the  proportion  of  three 
new  shares  in  respect  of  each  four  existing  shares.  It  is  also  proposed 
to  increase  the  capital  to  £2,500 ,0(X)  by  the  creation  of  1,. 500 ,000  new 
shares  of  £1  each,  of  which  450,000  will  be  distributed  as  above,  and  the 
remaining  1,050,000  reserved  for  future  issue. 

During  the  year  ended  Dec.  31  the  number  of  passengers  carried  on 
the  East  London  RAn.w.4Y  Company'  was  estimated  at  12,721,929, 
against  10,564,306  (in  1918),  exclusive  of  2,278  season  ticket  holders. 
At  an  average  rate  of  l-27d.  per  passenger,  receipts  amomited  to  £67,320  ; 
season  tickets,  £5,589  ;  parcels,  &c.,  as  in  1913,  £897  ;  and  goods  train 
traffic  as  in  1913,  £15,864,  making  a  total  of  £89,975.  The  figures  are 
arrived  at  without  taldng  into  account  the  50  per  cent,  increase  m  fares 
to  and  from  New  Cross  (which  fares  are  in  value  about  25  per  cent,  of 
the  total  East  London  bookings)  nor  the  increased  season  ticket  rates. 
Fifty-six  per  cent,  of  £8:),975  would  give  the  company  £50,386,  instead 
of  the  minimum  of  £30,000  per  annum. 

At  the  recent  meeting  of  the  British  Burmah  Petroleum  Company, 
Ltd.,  the  chairman  (the  Hon.  Lionel  Holland)  stated  that  in  making 
an  issue  of  shares  they  had  in  view,  as  one  main  motive,  the  provision  of 
capital  for  the  electritication  of  their  plant  on  the  Yanangyaung  oilfields. 
The  consumption  of  oil  for  fuel  to  supply  the  power  needed  for  drilling 
and  pumping  in  the  Twingon  and  Beme  areas  had  become  excessively 
and  increasingly  wasteful  and  costly.  They  estimated  that  the  sa\'ing 
to  be  derived  from  electrification  would  justify  a  far  larger  capital  outlay 
than  they  were  called  upon  to  incur  under  the  scheme  that  had  been 
agreed  upon.  For  several  years  the  Board  had  recognised  the  need  of 
an  electric  power  installation.  The  arrangements  which  they  were 
entering  into  were  likely  to  give  better  and  more  economical  results  than 
if  they  had  been  calledupon  to  bear  the  whole  capital  and  working  costs 
of  an"  installation  to  supply  power  for  the  wells  and  requirements  ex- 
clusively of  their  own  company. 


New  Companies. 

ACCUMULATORS  OF  WOKING,  LTD.  (163,120)— Private  company. 
Res.  .Jan.  22,  capital  £35,000  in  £1  shares,  to  take  over  the  busmess  of 
Accumulators  Limited  and  to  carry  on  the  business  of  engineers,  ma- 
chinists, manufacturers  of  and  dealers  in  electric  batteries  and  accumu- 
lators, &c.  First  directors  are  H.  P.  Martin,  H.  Fulton,  G.  H.  Handasyde 
and  L.  C.  Rawlence.     Reg.  office  :    Maybury  Hill,  Woking. 

ALLEN  &  SIMMONDS  (READING),  LTD.  (162,790).— Reg.  .Jan.  14, 
capital  £350.(100  in  £1  shares,  to  take  over  the  business  of  Allen  &  .Siiii- 
monds.  Ltd..  and  to  carry  on  tlie  business  of  general  and  marme  engineers, 
aero  and  electrical  engineers,  &c.  First  directors  are  R.  Allen,  C. 
Allen,  F.  A.  Simmondi,  B.  Tull,  R.  E.  Evans,  A.  Wardill  and  G.  F. 
Craven,  M.I.E.E.  Secretary.  R.  E.  Evans.  Reg.  office  :  42,  De  Montford- 
road,  Reading. 

BARRETT  &  WRIGHT,  LTD.  (162,602).— Private  company.  Reg. 
.Jan.  9,  capital  £13,000  in  £1  shares,  to  take  over  the  business  of  Barrett  & 
W'right,  and  to  carry  on  the  business  of  electrical  and  mechanical  en- 
gineers, &c.  First  directors  are  J.  Barrett  and  R.  F.  Wright.  Reg. 
office  :  19,  Bartholomew-close,  E.C. 

BRITISH  ELECTRIC  SUPPLIES,  LTD.  (162,609.— Private  company. 
Reg.  Jan.  9,  capital  £50,000  in  £1  shares.  To  take  over  the  business 
of  the  Britannia  Lamp  and  Accessories  Company,  &c. 

G.  P.  DENNIS,  LTD.  (162,532) — Private  company.  Reg.  Jan.  7. 
capital  £5,000  m  £1  shares,  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  electrical,  mechanical  and  general  engineering  suppUes, 
&c.  First  directors  are  G.  P.  Demiis  (governing  director)  and  Mrs.  L. 
Dennis.     Reg.  office  t    66,  South  John-street,  Liverpool. 
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EBONESTOS  INSULATORS,  LTD  (102,480) — Private  company.  Reg. 
Jan.  6,  capital  tliio.iHHi  in  £1  simrcs,  to  take  over  the  business  of  makers 
of  moulded  "  Kbumstos  "  insulators,  turners  and  workers  in  liani  woods, 
ebonite  and  tibre,  ic,  carried  on  as  tlie  Ebom>stos  Mfg.  Companj-,  and 
to  enter  into  an  a2reemcnt  «ith  .1.  B.  .•Me.xandcr  and  M.  Weaver.  First 
directors  are  .1.  H.  AUxaiulir  and  B.  Weaver.  Reg.  offices :  127, 
Pomeroy-strcet,  New  (russ,  S.  K.I4. 

ELECTRIC  MOTORS  (SOUTH  WALES),  LTD.  ( U>2,293).— Private 
company.  Ree.  .Ian.  1,  capital  £2(i.(MK)  in  £1  shares,  to  carry  on  the 
business  inilicated  by  the  title.  Fii-st  directors  are  W.  H.  Uianiond, 
(chairman),  M.  Widcman,  T.  Diamond  and  E.  C  R.  Mackadaui.  Reg. 
office:    1,  Wood-9tn-et.  Cardiff. 

ELECTRIC  REPAIRS,  LTD.  (162,5(i<>)— Private  company.  Reg- 
.Jan.  8,  capital  £I.<mmi  in  £1  shares,  to  carry  on  the  business  indicated  by 
the  title.  First  directors  are  W.  BotTey.  W.  H.  Scott,  B.  F.  Waiter  and 
T.  Withers.     Reg.  office  :    Old  Bilston-road,  Wednesbury. 

ELECTRO  DYNAMIC  CONSTRUCTION  COMPANY,  LTD.  (162,481)  — 
Private  company.  Reg.  Jan.  G,  capital  £10,(.I0H  in  £1  shares,  to  acquire 
the  business  carried  on  by  N.  Pensabene,  and  to  carry  on  the  business  of 
electrical  engineers,  workers  in  metals,  contractors  for  the  supply  of  elec- 
trical plant,  &C.  First  directors  are  N  Pensabene  (permanent  managing 
director)  and  E.  J.  Timberlake.     Reg.  offices  :  4,  New  Cross-road,  S.E. 

HALLIWELL  &  GOOD,  LTD.  (162,167).— Private  company.  Reg. 
Dec.  30,  capital  £3,000  in  £1  shares.  Objects  :  to  carry  on  the  business 
of  electricians,  mechanical  engineers  and  manufacturers,  &o.  Permanent 
directors :  C.  N.  Good  and  J.  R.  Halliwell  (chairman  and  managing 
director).     Reg.  office  :   CI,  High-street,  Manchester. 

HART  COLLINS,  LTD.  (162,680).— Private  company.  Reg.  Jan.  10, 
capital  £5,000  in  £1  shares,  to  take  over  the  business  of  Cyril  Hart  Collins, 
and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  motor 
cars,  manufacturers  of  electrical  appliances,  &c.  First  directors  are 
C.  Hart  Collins  (managina  director)  and  Mrs.  H.  M.  Collins.  Reg.  office  : 
5,    Bessborouv;h-mews,    Bofsborough-strcet,    Westminster,  S.W.  1. 

MICA  &  ASBESTOS  INSULATING  C  MPANY.  LTD.  (162,495)— Private 
company.  Reg.  .Tan.  6,  capital  £10,000  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  and  dealers  in  mica,  asbestos,  carta,  insu- 
lating cloth,  enamelled  wire.  &c.  Solicitors  :  Goldberg  &  Barrett,  2-3, 
West-street,  Finsburycireus,  E.G. 

MOUNTAIN  Railways,  ltd.  (162,384)— Private  company.  Reg. 
.Jan.  2,  capital  £12,00(»  in  £1  shares  (6,000  preference),  to  obtain  from  the 
French  and  Italian  Governments  concessions  for  the  construction  and 
working  of  a  railway  from  Briancon,  in  the  Hautes  Alpes  Department  of 
France,  to  Oulx,  in  Piedmont,  Italy,  across  the  Mont  Genevre  Pass  of 
the  .\lps,  and  to  adopt  an  agreement  with  G.  N.  Fell.  Solicitors  :  Wil- 
kinson, Raikes  &  Son,  'M.  Nicholas-lane,  E.G. 

RENEW  LAMP  COMPANY  (EASTIRN),  LTD.  (162,824).  —Private  com- 
pany. Reg.  Jan.  14,  capital  £5,C00  in  £1  shares,  to  carry  on  the  business 
of  refillers  of  incandescent  electric  lamps,  etc.,  and  to  enter  into  an 
agreement  with  AUadin  Renew  Electric  Lamp  Corporation,  Ltd.,  and 
.1.  M.  Miiorc.  D,8c.  First  directors  are  :  3.  M.  Moore,  E.  S.  .Saunders 
and  J.  .S.   W.   .Milne.     Reg.   (Iftice  :   3-4,  Great  Winchester-street,  E.G. 

TELEPHONE  &  MICROPHONE  COMPANY,  LTD.  ( 162,831).— Private 
company.  Reg.  .Jan.  14,  capital  £10,000  in  £1  shares  (.'i,Ono  cumulative 
participating  preference),  to  carry  on  the  business  indicated  by  the  title. 
First  directors  are  R.  and  J.  R.  Scraby.  Reg.  office  :  Throwley-road, 
Sutton,  Surrey. 

Prices  of  Metals.  Chemicals,  &c. 

Tuesday.  Jan.  27. 

C-ypper —  Price.  Inc.  Dec. 

Bestselected perton  £123     0     0  —  — 

Electro  Wirebars £123  10     0  £0  10     0         — 

H.C.  wire  basis per  lb.  Is.     4  ^jd.  —  — 

Sheet Is.     6d.  ^d.  — 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire. basis  „  Is.  8f^t\.  —  . — 

Brasi  60/40— 

Rod,  basis      „  Is    Oil  —  — 

Sheet,  basis   ,,  Is.  45i).  J(j  

Wire,  basis     „  Is.  31d.  —  Jd. 

Iron — 

Cleveland  Warrants  perton  £9     2     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG  „  £39     0     0  —  — 

Lead  Pig— 

Enplish  „  47   10     0  —           £10     0 

Foreign  orcoloniil  „  46     5     0  —         £17     6 

7".je— Ingot    ,.  389  10     n  £4   15     0  — 

Wire,  basis    perlb.  0     4  10  Id.  

Sa/antmoraiac— Percwt.9.5s.an(1903.  I  Copper  Sulphate. — Perton  £47. 
Sulphur  (Flowers).— Per  t  jn  £23.        Boric     Acid  (Crystaisj  — Per     toi. 
(Roll  Brimstone). — Per  ton  I       £74. 

£22  10s.  I  Carbon  Bisulphide.— Vet  ton  £56. 

Sulphuric    Acid    (Pyrites,  168°).—     So(fi«m  B!cAro7na(c.— Per  lb.  9d 

Per  ton.  £7  1 83.  9d.  |  Sodium  Chlorate— Per  lb.  6d. 

Shellac— T.N.  Orange,  890s. 

Rubber.— P^in  fine.  2?.  7^  1.  :     plantation  1st.  latex  25.  8Jd.  lb. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables, 
Ltd,  and  therubber  figures  byW  T.  Henley's  Telegraph  Works,  Company. 


TliJrly-Seven  Years  A^o. 

[From  TuK  Klectrici.w,  .J.m.  -' ,  1-s;!.] 

The  Telkpiiose  is  l'.\iiis. —  Besides  its  onlinary  working  lines,  the 

Socictt'  Gcncrale  des  Tchphones  has  established,  since  its  formation  in 

1880,  200  private  lines  and  more  than  2,000  telephonic  jxists.  in  Paris  and 

the  provinces.     .Mr.  Hospitaller  is  our  authority  for  this  statement. 

"  WiiOLKS.M.E  Elk<  TiiuiTV." — This  is  the  somewhat  novel  title  of 
an  at'ticle  in  last  Jlonday's  '"  Times."  The  writer  gave  n  brief  review 
of  the  plan  upon  which  Mr.  Moulton  has  drawn  up  the  provisional  orders, 
which  were  entrusted  to  his  care.  As  we  have  already  treated  this  sub- 
ject in  our  columns  we  need  not  refer  to  it  at  any  length  here. 

Electkic  Liohtino  kok  Canterbi'KV. — The  question  of  the  intro- 
duction of  the  electric  light  into  this  city,  which  has  for  some  time 
engaged  attention,  was  again  the  subject  of  debate  on  Wednesday  Iwt. 
The  Town  Council  held  a  long  consultation  with  the  managing  director 
and  solicitor  of  the  South  Eastern  Brush  Company,  but  the  consultation 
was  unsuccessful,  and  the  parties  separated  without  coming  to  terms. 
A  special  meeting  of  the  Council  was  aft<>rwards  held,  at  which  it  was 
decided  that  in  order  to  protect  the  city  from  nionoply  a  number  of  the 
clauses  in  the  provi-i  mal  order  for  which  the  company  is  about  to  apply 
should  be  opposed. 

Electhic  Lichtin'o  at  the  Holbokx  Restaurant. — The  Holborn 
Restaurant,  which  has  been  thoroughly  remodelled  and  enlarged,  will, 
when  opened,  be  lighted  by  the  Edi.son  electric  light.  Messrs.  Ran- 
somes.  Head  &  Jefferies,  of  the  Orwell  Works,  Ipswich,  are  building 
for  this  purpose  two  16  horse-power  engines,  to  be  fitted  with  their 
patent  automatic  governor  expansion  gear,  which  hasalready  given  such 
excellent  results  in  connection  with  the  electric  light.  The  whole 
arrangements  arc  under  the  immediate  control  of  Messrs.  Lewis,  Olrick 
&  Company,  of  27,  Leadenhall-street,  E.G.,  consulting  engineers  to  the 
Edison  Company.  The  opening  of  this  new  installation,  will,  we  under- 
stand, take  place  early  in  February. 

Ele{  Tiuc  Liohtino  fob  the  City. — The  Select  Committee  of  the 
Commissioners  of  Sewers  of  the  City  of  London  are  inviting  proposals 
for  lighting  (only)  portions  of  the  City  by  means  of  electricity,  with  a 
view  to  ajiplying  to  the  Board  of  Trade  for  a  license  under  the  Electric 
Lighting  .Kct,  1882.  Each  proposal  must  indicate  on  a  plan  the  area 
or  areas  intended  to  bo  lighted,  together  with  the  conditions  of  supply, 
including  prices,  &c.  No  one  area  is  to  exceed  an  eighth  of  the  whole 
city.  The  |)ro|)osals  must  include  the  lighting  of  the  public  streets  and 
private  and  other  premises  within  the  rcsi)ective  areas,  and  be  subject 
to  the  provisions  of  the  above-mentioned  Act  and  the  rules  made  by  the 
Board  of  Trade.  Proposals  should  be  sent  to  Mr.  Hy.  Blake,  principal 
clerk.  Sewers  Office,  Guildhall,  E.G.,  by  the  3rd  of  February. 

Electric  Ligiitino  at  Berechttrch  Hall. — During  the  week  several 
letters  have  appeared  in  "  The  Times  referring  to  the  lighting  of  Mr. 
C'oope's  mansion  at  Berechurch.  "  Enquirer "  set  the  example  by 
asking  sundry  questions  as  to  whether  it  was  necessary  to  start  the 
engine  before  you  could  get  one  Ught,  and  whether  you  had  to  run  it 
all  the  same  if  one  or  200  lights  were  going,  and  more  to  the  same  effect. 
This  Mr.  Coope  answered  in  the  affirmative.  Mr.  Sellon  contributed 
to  the  correspondence  by  advocating  the  use  of  secondary  batteries, 
bj'  means  of  which  the  constant  running  of  the  engine  might  be  avoided 
and  perfect  steadiness  of  the  lights  ensured.  In  another  issue  of  the 
same  paper,  .Mr.  F.  Rogers  asked  Mr.  Sellon  to  sliUc  "  the  cheapest 
and  best  plan  of  electrically  lighting,  say,  a  pair  of  scnii-dctached  houses 
of  the  villa  class." 

Electrical  Safety  Lamps  fob  Miners.— A  correspondent,  in  a 
recent  issue,  asked  for  some  information  concerning  the  (jremium  that 
has  been  offered  by  Mr.  Lever,  M.P.,  for  a  portable  electric  safety  lamp 
for  \ise  in  mines.  For  the  benefit  of  our  correspondent  and  others,  we 
may  say  that  Mr.  EIUs  Lever's  address  is  Culdeth  Hall,  Bowdon,  Cheshire, 
and  that  he  has  agreed  to  hand  over  £.300  to  the  Central  Board  of  the 
Miners'  National  Union,  to  be  paid  to  any  one  inventing  such  a  lamp. 
It  has  been  provided  that  the  offer  shall  remain  0])en  throughout  the 
current  year,  and  that  the  adjudicators  shall  be  composed  of  "  three 
scientists,  one  to  be  selected  by  Mr.  Lever,  one  by  the  Council  of  the 
Royal  Society  and  one  by  the  Council  of  the  Soci' ty  of  Arts,  one 
person  representing  the  mining  engineers,  chosen  by  themselves,  and 
one  person  representing  the  workmen,  chosen  by  the  Central  Board  of 
the  Miners'  National  Union."  The  above  mentioned  reward  is  to  be 
meanwhile  invested  in  the  naraps  of  three  trustees,  one  of  whom  shall 
be  Mr.  Thomas  Burt,  M.P.,  the  other  two  to  be  chosen  by  the  Miners' 
National  Union. 

Electric  Lighting  in  Loxdox. — The  Electric  Lighting  Committee 
of  the  Strand  Board  of  Works  intend  to  formulate  some  conditions 
with  reference  to  the  introduction  of  electric  lighting  into  their  district, 
which  are  shortly  to  be  laid  before  the  Board  of  Trade.  The  conditions 
are  somewhat  as  follows  : — That  only  one  companv  should  come  into  the 
district ;  that  it  should  light  all  the  district ;  that  any  jirivate  person 
desiring  a  separate  service  might  do  so  on  arranging  with  the  company  ; 
that  the  board  should  control  the  number  of  hours  <luring  which  the 
lighting  should  be  maintained  ;  that  the  charges  should  be  10  per  cent, 
on  the  capital  employed.  It  was  suggested  at  the  meeting  at  which 
these  conditions  were  submitted,  that  the  committee  should  be  em- 
powered, if  necessary,  to  obtain  the  services  of  an  electrical  expert  at 
a  cost  not  exceeding  25  guineas.  St.  Olave's  Board  of  Works  do  not 
think  it  advisable  to  take  any  steps  to  obtain  a  license.  St.  George 
the  Martyr  (Southwark)  V'estry  have  contented  themselves  with  drawing 
up  a  formal  list  of  amendments  which  they  will  like  carried  out  in  the 
provisional  order  ap])lic(l  for  by  the  Metropolitan  Brush  Company. 
St.  Luke's  Vestry  also  require  some  amendments  in  the  same  Company's 
order. 
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Notes. 


Hydro-Electric  Development. 

The  Paper  on  '"  Recent  Advances  in  the  Utilisation  of 
Water  Power,"  read  by  Mr.  E.  M.  Bergstrom  before  the  last' 
meeting  of  the  Institution  of  Mechanical  Engineers,  is  hardly 
likelv  to  have  the  space  devoted  to  it  by  the  engineering 
journals  which  the  value  of  its  contents  warrants.  It  is  so  long 
as  to  be  almost  a  text-book.  It  is  largely  descriptive.  It 
contains  a  good  deal  which,  though  of  interest,  is  not  new. 
And  it  is  lacking  in  debating  points.  We  are  only  able  to  deal 
with  it  very  briefly.  Nevertheless,  we  recommend  its  perusal 
to  our  readers  as  something  well  worth  doing  when  they  have 
an  hour  or  so  to  spare.  In  this  issue  we  also  publish  an  article 
by  ]VIr.  S,  E.  Brittox,  the  electrical  engineer  of  Chester,  in 
which  he  deals  with  possible  hydro-electric  developments  in 
this  country.  As  we  have  recently  pointed  out,  there  is  no 
doubt  room  for  such  development,  for  it  is  a  truism  that  we 
lag  behind  other  countries  in  this  respect.  Figures  given  by 
Mt.  Bergstrom  show  that  while  in  the  United  States 
28.100.000  B.H.P.  of  water-power  is  available,  of  which 
7,000,000  B.H.P.,  or  24-9  per  cent.,  has  been  developed,  in  this 
country  only  80,000  b.h.p.,  or  8-3  per  cent.,  out  of  a  possible 
963.000  B.H.P.,  has  been  similarly  exploited.  In  Italy  the 
percentage  developed  is  slightly  less  than  in  the  United  States, 
while  in  Switzerland,  as  might  be  expected,  it  is  rather  more  ; 
but  in  Germany,  of  1,42-5,000  b.h.p.  available,  no  less  than 
618,100,  or  43-4  per  cent.,  has  been  developed.  Mr.  Bergstrom 
does  not  state  to  what  period  these  figures  refer,  but  they  are 
probably  not  very  modern,  so  that  it  is  not  unlikely  that  in 
those  countries  where  development  is  being  seriously  taken  in 
hand  the  showing  is  now  somewhat  better. 


we  wish  to  examine  the  prospects  of  our  own  hydro-electric 
development.  As  we  recently  pointed  out,  there  are  two 
factors  which  have  militated  against  the  extensive  \ise  of 
hydro-electric  power — cheap  coal  and  the  remoteness  of  the 
water-power.  In  addition,  compared  with  other  countries,  our 
resources  are  relatively  small  in  number  as  well  as  in  amount. 
While  then  our  industries  have  been  able  to  obtain  cheap 
coal  it  has  not  been  worth  their  while  for  the  majority  of  them 
to  establish  factories  in  the  wilds  of  Scotland,  and  it  will  be 
interesting  to  see  what  effect  the  present  high  price  of  coal 
will  have  on  future  policy.  In  addition,  there  is  once  again 
the  bugbear  of  vested  interests  operating  against  the  greatest 
good  of  the  greatest  number.  As  Mr.  Brittox  points  out,  and 
we  have  often  insisted,  this  is  a  matter  which  should  be  taken  in 
hand  without  delav. 


The  Hydro-Electric  Problem  in  This  Country. 

It  is  obvious,  therefore,  that  there  is  still  plentv  of  room  for 
development,  especially  in  this  cotmtry.  For  his  part,  Mr. 
Bergstrom  is  optimistic  about  what  wiU  be  done.  Mr. 
Britton  is  rather  inclined  to  be  pessimistic.  The  one,  we 
presume,  looks  upon  the  question  from  the  point  of  view  of 
the  designer  of  water-power  plant,  irrespective  of  where  it  is 
to  be  installed.  The  other  has  had  actual  experience  of 
operating  a  hydro-electric  station  in  this  country.  It  is  there- 
fore, perhaps,  as  well  that  we  should  accej)t  his  guidance  when 


Combined  Water  Power  and  Steam  Stations. 

Although  the  water-power  available  in  this  country  is  only 
to  be  found  in  relatively  small  quantities,  there  is  one  way 
in  which  it  can  be  successfully  used  in  certain  cases — i.e.,  in 
conjunction  with  a  steam  station.  When  Blr.  Britton 
adopted  this  method  at  Chester  in  1913  there  were  not  lacking 
those  who  prophesied  its  failure.  In  the  event  it  has  been  a 
complete  success.  The  majority  of  the  units  sold  are  gene- 
rated by  water-power  at  a  price  of  0-0823d.,  as  against  O-9308d. 
for  those  generated  by  steam.  The  capital  charges  per  unit 
sold  work  out  at  0-5943d.  for  steam  and  0-1779d.  for  water- 
power.  This  demonstrates  the  value  of  utilising  water-power 
in  conjunction  with  a  steam  station,  even  although  the  pro- 
portion of  water-power  available  is  small.  The  scheme  in  its 
initiation  was  an  interesting  one,  and  it  has  been  justified  by 
the  results  obtained.  With  the  present  shortage  and  high 
price  of  coal,  some  scheme  of  this  kind  is  worthy  of  detailed 
consideration  ;  but,  unfortunately,  there  are  only  a  few  places 
in  the  same  happy  position  as  Chester  of  having  water-power 
at  their  doors. 


Present  Day  Radiography. 

It  is  a  matter,  not  only  for  congratulation,  but  of  importance, 
to  electrical  engineers  that  the  science  with  which  they  are 
connected  is  always  branching  out  into  new  fields  of  usefulness. 
Discoveries  in  the  realms  of  the  purest  science,  which  seemed 
at  first  sight  not  to  be  adaptable  to  practical  ends,  have  time 
and  time  again  proved  of  the  greatest  technical  and  com- 
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mercial  utility.  E.xaiuiiles  of  what  we  mean  havi-  otcurreil 
in  the  devoloi>inent  of  wireless  telegraphy  and  telephony,  and 
will,  of  course,  be  familiar  to  readers  of  The  Electukian. 
From  an  article  on  "  Present-day  Radiography."  by  Major 
G.  W.  C.  Kaye,  which  is  published  on  another  page  of  this 
issue,  it  would  appear  that  the  science  of  radiography  is 
following  the  same  lines  of  development.  As  is  well  known, 
the  X-raj's  have  now  been  used  for  many  years  in  therapeutical 
and  surgical  work,  and  have  already  played  as  great  a  part 
as  any  other  branch  of  electrical  science  in  improving  the 
welfare  of  mankind.  During  the  war  the  X-rays  were  found 
to  be  indispensable  for  this  class  of  work,  but  they  also  found 
an  interesting  and  j)ractical  application  in  the  detection  of 
flaws  in  metal  and  other  material  for  munition  work,  and  in 
the  testing  of  aeroplane  structures.  It  would  therefore  seem 
that  the  X-ray  tube  is  likely  to  become  a  necessary  part  of 
heavy  engineering  testing  apparatus,  though  at  present  a 
stumbling  block  is  its  inherent  weakness,  even  in  those 
of  the  most  modern  type.  The  CooUdge  tube,  of  course, 
shows  a  great  advance  over  the  earlier  apparatus,  but,  as 
Major  Kaye  remarks,  what  is  now  required  is  a  super-Coolidge 
tube,  as  much  superior  to  the  ordinary  Coolidge  as  the  Coolidge 
is  to  the  ordinary  gas  tube.  No  doubt  work  will  be  iindertaken 
in  this  direction  by  radiographers,  and  we  wish  them  all  success 
in  their  efforts.  For  anything  that  helps  the  knowledge  of 
materials  used  in  engineering  is  worth  the  gravest  considera- 
tion, and  for  this  reason  we  are  glad  to  see  that  the  Institution 
of  Electrical  Engineers  is  to  discuss  radiographic  questions 
at  a  meeting  wliich  is  .shortly  to  be  held. 


jiurposes,  we  must  have  a  more  detailed  nomenclature  than 
that  in  use  at  present,  and  there  is  a  good  deal  to  be  said  for 
describing  colours  by  numbers  rather  than  by  names.  The 
Illuminating  Engineering  Society  in  the  past  has  done  good 
work  in  other  branches  of  illuminating  science,  and  we  have 
no  doubt  that  they  will  tackle  this  problem  in  the  same  enter- 
prising spirit,  and  obtain  a  satisfactory  solution  ;  but  before 
doing  so  it  is  obvious  there  is  a  great  need  to  clear  away  a  deal 
of  debris  which  is  now  interfering  with  a  proper  consideration 
of  the  subject. 


The  Science  of  Colour  Matching. 

At  the  meeting  of  the  Illuminating  Engineering  Society 
last  week  a  discussion  on  colour  matching  by  natural  and 
artificial  light  was  opened  by  Mr.  L.  C.  Martin,  who,  in  a 
Paper  which  he  read  at  length,  covered  pretty  exhaustively 
a  good  deal  of  ground.  It  was  useful  to  have  the  scattered 
data  bearing  on  the  subject  assembled,  and  much  of  the 
individual  work  recorded  is  "of  considerable  merit.-  There  was 
a  general  recognition,  however,  that  much  remains  to  be  done, 
and  that  the  art  of  colour  matching  has  not  yet  been  put  on 
a  satisfactory  scientific  basis.  In  colour  matching  there  are 
two  fundamental  problems,  which  may  be  shortly  stated  as 
follows  :  The  a])parcnt  colour  of  any  object  varies  with  the 
quality  of  the  light  by  which  it  is  viewed — i.e.,  certain  shades 
of  blue  look  entirely  different  when  seen  by  north  daylight 
than  they  do  by  the  light  of  a  half-watt  lamp.  The  first  thing 
to  do,  then,  is  to  determine  a  standard  of  illumination  by 
which  all  colours  can  be  compared.  There  is,  further,  the 
difficulty  of  describing  two  very  similar  colours  accurately 
when  seen  under  the  same  illumination.  In  dealing  with  the 
first  of  these  problems  it  is  obvious  that  some  sort  of  artificial 
light  must  be  chosen  as  a  standard,  daylight  being  too  varying 
in  quality  to  be  at  all  satisfactory  for  this  ])urpose.  To  choose 
such  a  standard  should  be  possible  scientifically,  although  the 
problem  is  a  somewhat  complex  one  ;  care  will  have  to  be  taken 
to  specify  all  the  necessary  details,  such  as  voltage,  wattage, 
candle-power,  &c.,  which  have  any  bearing  on  the  illumination. 
The  standard  of  light  by  which  colours  have  to  be  viewed 
having  been  determined,  it  will  then  be  necessary  to  describe 
the  colours  accurately  and  arrange  some  method  of  inter- 
comparison.  The  ditficulty  about  this  is  that  there  are  at 
present  too  few  names  for  the  large  number  of  colours  and 
varying  shades  of  colours  which  are  in  general  use.  It  is 
common  to  say,  for  instancs,  that  a  particular  fabric  is  blue, 
but  such  a  description  applies  equally  to  hundreds,  or  even 
thousands,  of  other  shades,  and  depends  not  a  little  on  the 
personal   equation.     It   therefore   seems   that,    for   scientific 


The  Testing  of  Scientific  Glassware. 

The  relation  between  the  manufacture  of  glassware  and  the 
electrical  engineering  industry  is  a  .very  close  one.  Any 
development  in  the  former  should  therefore  be  watched  by 
those  in  the  latter,  especially  those  connected  with  lamp  manu- 
facture and  the  more  scientific  branches  of  our  trade.  Before 
the  war,  the  manufacture  of  the  scientific  glassware  used  in 
this  country  was  largely  in  the  hands  of  foreign  firms.  So 
much  so  that  the  British  scientific  glassware  industry  was 
practically  non-existent.  The  ^r,  however,  allowed  its  wide 
development,  it  is  now  on  a  satisfactory  basis,  and  it  will  be 
generally  agreed  that  every  step  should  be  taken  to  maintain  it 
and  to  increase  its  prosperity.  One  of  the  best  ways  that  this 
can  be  done  is  by  ensuring  accuracy  in  manufacture,  and  we 
are  therefore  glad  to  see  that  the  National  Physical  Laboratory 
has  taken  steps,  in  co-operation  with  the  manufacturers  and 
users  of  scientific  glassware,  to  carry  out  the  necessary  tests 
on  such  apparatus.  For  this  purpose  a  new  building  has  just 
been  completed  at  the  Laboratory,  where  both  class  A  and 
class  B  tests  will  be  conducted.  Class  A  tests,  we  may  remind 
our  readers,  are  designed  for  vessels  intended  to  possess  the 
highest  accuracy  required  for  scientific  use  ;  but  all  grades  of 
apparatus  for  good  commercial  work  should  be  able  to  comply 
with  the  class  B  tests  if  satisfactory  results  are  to  be  obtained 
in  ordinary  routine  analysis.  Those  who  are  interested  in 
tills  subject  should  take  an  opportunity  of  consulting  the 
Laboratory  test  pamphlet,  entitled  "  Volumetric  Tests  of 
Scientific  Glassware,"  which  was  published  a  short  time  ago. 
This  may  be  obtained  free  of  charge  from  the  Laboratory.  If 
this  branch  of  industry  develops  as  we  hope  it  will,  it  wUl  be 
j)artly  because  a  high  standard  of  results  has  been  set  and 
maintained.  The  National  Physical  Laboratory  has  set  the 
standard,  and  it  is  now  the  duty  of  manufacturers  to  co-operate 
with  them  in  its  maintenance.  It  is  essential  now  that  we 
have  regained  this  trade  we  should  hold  it  against  all  comers 


Daily  Press  Science. 

Certain  of  our  dailv  contemporaries  have  recently  seen  fit 
to  turn  from  considering  boxing  matches  and  murderous 
assaults  on  inoffensive  citizens  to  discuss  other  subjects  of 
scientific  interest.  (We  hasten  to  add  that  this  is  meant 
facetiously,  for  offence  is  sometimes  taken  at  remarks  in  these 
editorial  notes  where  none  is  intended.  Also,  we  do  not 
really  think  murder  is  a  science.  So  much  for  explanation  !) 
We  often  wonder  whether  the  information  given  by  the  daily 
press  on  every  subject  is  as  inaccurate  as  it  is  on  scientific 
questions.  As  regards  accuracy,  and  even  common  sense, 
what  they  say  is  usually  beneath  contempt,  and  the  London 
papers  are  worse  than  the  provincial  ones.  It  cannot  be 
expected,  perhaps,  that  the  organisation  of  a  daily  newspaper 
should  include  someone  whose  business  it  is  to  prevent  members 
of  the  staff  making  scientific  bloomers  ;  but  at  least  scientific 
subjects  might  be  dealt  with  by  a  reporter  who  has,  say,  passed 
the  London  Matriculation  in  science  subjects.  For  while  a 
man  who  knew  nothing  about  football  would  not  be  sent  to 
report  a  cup  tie,  any  Dick,  Tom  or  Harry  is  considered  com- 
petent to  "  do  wireless  telegraphy,"  if  it  is  done  at  all.     Not 
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■only  do  they  go  wrong  on  questions  of  fact,  but  they  make  the 
most  extraordinary  deductions  from  inadequate  premises.  The 
latest  outstanding  examph;  of  this  is  to  be  seen  in  the  comments 
on  an  innocent  remark  of  Senator  M.4EC0NI  about  the  possible 
origin  of  certain  stray  signals  that  have  been  noticed  for  a  long 
tinie  by  wireless  telegraph  operators.  These  are  not  ordinary 
atmospheric  strays,  but  seem  to  be  due  to  electromagnetic 
Tvaves  of  great  length.  Senator  Maeconi  was  stated  by  our 
all-wise  contemporaries  to  have  said  conclusively  that  the 
signals  came  from  Mars,  and  round  this  statement,  which  was 
not  made,  was  woven  a  beautiful  story  which  almost  inclines 
us  to  pay  a  high  compliment  to  the  imaginsvtive  powers  of 
those  concerned,  were  it  not  that  we  should  also  have  to 
say  what  we  thought  about  their  scientific  attainments. 
.Scientific  progress,  as  no  one  knows  better  than  Senator 
Maeconi  himself  (and  no  one,  apparently,  knows  less  than  our 
dailv  contemporaries)  proceeds  half  blindly.  It  is  like  a  man 
climbing  a  cliff  in  the  dark.  He  must  grope  for  hand  and 
foothold  where  he  can,  and  perhaps  half  his  attempts  to  obtain 
one  that  will  hold  him  are  unsuccessful.  Progress  in  science 
is  often  made  by  organised  guessing  and  speculation,  and,  while 
such  guessing  may  be  successful,  it  may  equally  often  result  in 
failure.  The  scientist  must  explore  every  possibility,  but  he 
must  only  accept  those  which  show  the  likelihood  of  containing 
truth.  These  things,  however,  are  outside  the  purview  of  the 
daily  press,  and,  as  long  as  the  story  is  good,  the  truth  of  it 
apparently  does  not  matter.  We  sympathise  with  Senator 
Marconi  in  the  annoyance  to  which  he  has  been  put  over 
this  matter  ;  but  it  seems  to  be  one  of  the  penalties  of  great- 
ness to  have  one's  statements  twisted  to  bear  a  meaning 
entirely  contrary  to  that  which  the  speaker  intended. 


Current  Topics, 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following  : — 

On  page  136  we  give  an  article  on  "  Possible  Hydro-eleotrio 
Development  in  this  Country,"  by  Mr.  S.  E.  Britten. 

In  an  article  on  "  Dynamo  Output  Formulse,"  Mr.  J.  K.  Catterson- 
Sniith  discusses  the  simplification  of  the  D"l  expression  in  dynamo 
design  by  the  omission  of  the  "  specific  electric  loading."  The 
output  formula  is  developed  so  that  the  specific  loading  are  both 
densities  (p.  1.38). 

On  p.  1-12  an  article  by  Major  G.  W.  C.  Kaye,  O.B.E.,  deals  with 
"  Present-day  Radiography."  Recent  developments,  as  illustrated 
by  the  Rontgen  Society  exhibition,  are  described,  and  the  advance 
in  the  design  of  the  Coolidge  tube  and  in  radiometallography  and 
radiography,  and  their  application  to  engineering  problems,  are 
dealt  with. 

On  page  139  we  publish  an  abstract  of  a  Paper,  read  by  Mr.  E.  M. 
Bergstrom,  on  "  Recent  Advanc&s  in  the  Utilisation  of  Water- 
power,"  before  a  recent  meeting  of  the  Institution  of  Mechanical 
Engineers.  This  deals  especially  with  the  development  of  the  Pelton 
wheel,  and  the  alterations  in  design  which  have  become  necessary 
owing  to  the  increased  use  of  this  fcrm  of  power. 

On  page  lH  we  conclude  our  abstract  of  the  Paper  read  by  Mr. 
J.  L.  Thompson  on  "  Transformers  for  Electric  -Fumacea  "  before 
a  recent  meeting  of  the  Listitutiou  of  Electrical  Engineers  in  London, 
and  we  give  an  account  of  the  discussion  on  this  Paper. 

We  conclude  our  account  of  the  recent  exhibition  organised  by 
the  Physical  and  Optical  Society  of  London  (page  146). 

The  second  and  concluding  part  of  a  Paper  by  Major-General 
Geo.  O.  Squier  on  the  result  obtained  by  using  trees  as  antennoe  in 
wiieless  telegraphy  and  telephony  will  be  fomid  on  page  147. 

Our  periodical  article  on  the  latest  electric  heating  and  cooking 
apparatus  appears  on  page  149. 

Our  Leadmg  Article  this  week  deals  Mith  the  question  of  pro- 
tecting power  stations  against  possible  aerial  attajk  and  civil,  dis- 
turbances. Certain  suggestions  are  put  forward  for  the  consideration 
of  the  authorities  (page  151). 

Exhibitions  held  or  opened  during  the  week  include  the  Motor 
Show  at  Glasgow  (page  153),  the  British  Industries  Fair  at  Binning- 
ham  (page  152),  and  the  Ideal  Home  Exhibition  at  Oljnnpia.  We 
shall  deal  with  the  last  more  fully  in  subsequent  issues. 


Arrangements  for  the  Week. 

FRIDAY,  Feb.  GtH  (to-day). 

I'HYSiCiU.  Society. 

5  p.m.     At  the  Imperial  College  of  Science,  S.  Kensington,  London, 

S.W.  Presidential  Address  by  Prof.  C.  H.  Lees,  L.Sc,  F.R.S., 
Paper  on  "  Atmospheric  Refraction  during  Total  Solar 
EcUpses,"  by  Sir  Arthur  Schuster,  F.R.S.  Annual  General 
Meeting. 
Institution  of  Electkicai,  Engineers. — Students'  Meetino. 
7  p.m.  At  the  City  and  Guilds  (Eng.)  College,  S.  Kensington, 
London,  S.W.  Paper  on  "  Electric  Lifts  and  Cranes,"  by 
Mr.  F.  R.  Housden,  A.C.G.I. 

TeCHNICAI.   iNSrECTIOX   ASSOCI.\TION. 
7.30  p.m.     At   the   Royal   Society  of  Arts,   John-street,   Adeliihi, 
London,    W.C.     Paper    on    "  The    Treatment    of    Steel,"    by 
Mr.  J.  Waite,  M.B.E. 

SATURDAY,  Feb.  7tll. 

Royal  Institution. 
3  p.m.     At      Albemarle-street,    London,    W.l.       Lecture    on    the 
Astronomical  Evidence  bearing  on  Einstein's  Theory  of  Gravi- 
tation :  Lecture  11.  "'  Displacement  of  Solar  Spectral  Lines," 
by  Sir  Frank  W.  Dyson,  F.R.S. 
MONDAY,  Feb.  9th. 

Institution  of  Electrical  Engineers. — Nobth-EaStekn 
Centre. 
7.15  p.m.     At  Armstrong  CoUege,  Newcastle.     Paper  on  "  Trans- 
formers for  Electric  Furnaces,"  by  Mr.  J.  L.  Thompson. 

TUESDAY,  Feb.  10th. 

Institution  of  Civil  Engineers. 
5.30  p.m.     At     Gt.     George-street,     London,     S.W.       Paper     on 
"  Experiments  on  the  Horizontal  Pressure  of  Sand,"  by  Mr. 
P.    M.    Crosthwaite,    B.A.I..    and   "  Overturning   Moment   on 
Retaining  Walls,"  by  Dr.  A.  R.  Fulton.  ^ 
Institution  of  Electrical  Engineers. — North  Midland  Centre. 
7  p.m.     At   Royal  Victoria  Hotel,   Sheffield.     Lecture   on  "  The 
Rotherham  Power  Station,"  by  Mr.  E.  Cross. 
North  Western  Centre. 
7  p.m.       At    the    Engineers'    Club,    Albert-square,     Manchester. 
Lecture  on  "  A  Critical  Survey  of  Power  Supply  in  the  Rhine 
Valley,"  by  Lieut. -Col.   F.  C.  Aldous  and  Mr.  A.   E.   Leigh 
Scanes. 

Scottish  Centre. 
7.30  p.m.     At    207,    Bath-street,    Glasgow.     Paper    on    "  Trans- 
formers for  Electric  Furnaces,"  by  Mr.  J.  L.  Thompson. 

WEDNESDAY,  Feb.  11th. 

Industrial  Le.40ue  and  Council, 
5.15  p.m.     At  the  Carpenters'  Hall,  Throgmorton-avenue,  London, 
E.C.2.     Lecture   on  "  The  Industrial  Situation,"   by  the   Rt. 
Hon.  W.  Adamson,  M.P. 
Institution  of  Electrical  Engineers. — South  Midlan-d  Centre. 
7  p.m.     At    the    University,    Edmund-street,    Birmingham.        In- 
formal discussion  on  "B.E.S.A.  Specification  No.  72." 
Association  of  Engineers-in-Charge. 
7.-30  p.m.     At     St.     Bride      Institute,       Bride-lane,     Fleet-street, 
London,  E.C.     Paper  on  "  Coal  Saving  by  Scientific  Control 
in  the  Boiler  House,"  by  Mr.  D.  Brownlie,  B.Sc. 
Industrial  League  and  Council. 
7.30  p.m.     At   the   Conference    Hall,   Central   Hall,   Westminster, 
London,  S.W.     Subject :  "  International  Exchanges  and  Cost 
of  Living,"  by  Mr.  H.  G.  WiUiams,  M.Sc. 

THURSDAY,  Feb.  12th. 

Rov.iL  Institution. 
3  p.m.     At  Albemarle-street,  London,  W.l.     Lecture  on  "  Recent 
^  Progress  in  Apphed  Optics,"  by  Prof.  A.  E.  Conrady  (Lecture  II.) 

Institution  of  Electrical  Engineers. 

6  2'-i>'-     At  the  Institution  of  Civil  Engineers,  Gt.   George-street, 

London,  S.W.  Paper  on  "  The  Protection  of  Alternating 
Current  Distribution  Systems  without  the  use  of  Special  Con- 
ductors,"  by  Major  K.   Edgcumbe. 

Ln'ERPOOL  Engineering  Society. 
7.30  p.m.     At   the   Exchange   Station   Hotel,   Liverpool.     Annual 
Dinner. 

FRIOAY,   Feb.  13th. 

•Junior  Instttution  of  Engineers. 
7.30  pm.     At  39   Victoria-street,  London,    S.W.      Lecturotte   on 
"  Gas  Manufacture,"  by  Mr.  F.  E.  Heenan. 
SATURDAY   Feb.  14th. 

Royal  Institution. 
3  p.m.     At   Albemarle-street,  Piccadilly,  London,  W.     Lecture  on 
The    Astronomical    Evidence    bearing    on   Einstein's   Theory 
of  Gravitation :    "  Deflection    of    Light  in  the    Sun's  Gravi- 
tational Field."  by  Sir  Frank  W.  Dvson.  F.R.S.  (Lecture  111.) 
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Possible  Ilydro-Electric  Development  in  this 

Conntry, 


Hy   S.   K.  BRirroN. 

(Electrical  EnsinMr,  City  of  Chester.) 


Judsring  by  the  statements  appearing  in  the  daily  press,  it  is 
clear  that  the  magnitude  and  commercial  value  of  the  water- 
power  resources  in  this  country  are  not  accurately  gauged 
or  appreciated.  Many  articles  have  appeared  in  print  during 
recent  years  with  reference  to  hydro-electric  developments  in 
various  parts  of  the  world  where  water-power  of  great  magni- 
tude exists.  These  have  had  the  effect  of  establishing  a 
general  belief  that  this  country  also  possesses  vast  water- 
power  resources,  the  development  of  which  engineers  and  lack 
of  enterprise  have  grossly  neglected  to  take  advantage.  Those 
who  have  considered  oiir  water-power  resources  and  their 
commercial  possibilities  know  that  the  common  belief  is  un- 
warranted, and  that  the  area  and  geographical  condition  of 
Great  Britain  is  such  that  it  cannot  produce  a  hydro-electric 
scheme  to  compare  with  the  large  developments  in  other 
countries,  o;:  to  provide  a  sufficient  quantity  of  electrical 
energy  for  any  of  our  large  industries  which  require  great 
power. 

Water-power  Resources  Small. 
There  is  without  doubt  in  this  country  water-power  of  a 
magnitude  which  if  converted  into  electrical  energy  would  be 
of  inestimable  benefit  and  value  to  the  domestic,  agricultural 
and  industrial  life  within  a  limited  radius  of  the  water-power 
resources,  and  also  to  industries  which  can  conveniently 
migrate  from  the  dense  industrial  areas  to  within  the  economical 
influence  of  hydro-electric  generation  and  electric  transmission. 
With  the  exception  of  the  resources  in  the  mountains  of 
Scotland  and  of  Wales  where  developments  of  10,000  h.p.  and 
upwards  are  possible,  the  amount  of  power  available  at  indi- 
vidual sites  will  seldom  be  found  to  produce  thousands  of 
horse-power.  In  the  majority  of  cases  the  amount  of  power 
is  considerably  less ;  therefore,  if  this  natural  source  of  power 
is  to  be  utilised  to  the  fullest  economical  extent  it  must  be 
approached  from  a  different  point  of  view  to  that  which 
governs  hydro-electric  developments  in  countries  more  favour- 
ably provided  with  water-power  resources,  and  the  small 
powers  here,  of  tens  and  hundreds  of  horse-power  must  be 
carefully  considered  and  systematically  utilised. 

The  density  of  population,  the  short  distances  between 
many  of  our  towns  and  large  villages,  the  possibility  of  greater 
fertility  of  the  land,  the  network  of  railways,  the  influence  of 
steam,  petrol  and  electric  vehicles  have  in  bringing  places  and 
industries  into  touch  with  marketing  centres,  are  conditions 
which  appreciate  the  value,  and  make  small  sources  of  water- 
power  in  this  country  worthy  of  attention. 

Industries  Must  Go  to  the  Water-power. 
Also  the  removal  of  industries  that  do  not  require  a  great 
deal  of  power,  from  dense  industrial  areas  would  tend  to 
relieve  the  over-crowding  of  towns,  transfer  a  certain  number 
of  employees  to  localities  where  the  social  reconstruction  ideals 
of  to-day  can  be  more  esepditiously  and  economically  orga- 
nised and  bring  about  that  desirable  growth  of  large  villages 
with  their  manifold  advantages  over  excessively  industrialised 
districts.  These  would  be  secured  by  the  utilisation  of 
the  replenishing  asset  contained  in  this  natural  form  of 
power,  to  say  nothing  of  other  benefits  accruing  from  the 
conservation  of  coal,  and  the  handling,  transport  and  appa- 
ratus involved  in  the  use  of  coal. 

The  Plea  of  Vested  Interests. 
One  of  the  greatest,  if  not  the  greatest,  deterrents  to  the 
development  of  water  resources  is  the  powers  vested  by 
statutes  governing  the  control  and  use  of  water  rights  and 
access  to  waterways.  The  statutes  were .  enacted  when  the 
desire  for  the  preservation  of  various  kinds  of  sport  had  a 


controlling  rigiit  or  [irivilege  over  the  development  of  natural 
resources,  and  resulted  in  developments  for  the  common  good 
being  subservient  to  sporting  ambitions.  That  the  enact- 
ments relating  to  water  are  detrimental  to  the  common  good, 
needing  a  general  overhaul  and  bringing  into  line  with  the 
requirements  of  to-day,  cannot  be  disputed. 

A  new  era  is  about  to  begin  which,  if  labour  will  allow, 
may  be  termed  "the  mass  production  period,"  and  unless  the 
sportsman  develops  the  natural  resources  devoted  to  sport, 
so  as  to  produce  mass  production  in  the  form  of  food,  the 
transfer  of  sporting  facilities  to  another  purpose  which  will 
provide  a  greater  benefit  for  an  increasing  number  of  people 
is  inevitable. 

The  Advantages  of  Water-power. 

Water  is  not  a  wasting  asset  such  as  coal.  Like  air,  it  is  a 
natural  necessity  for  human,  animal  and  vegetable  life,  and 
as  such  should  be  controlled  and  primarily  used  to  produce 
the  best  result.  By  a  cycle  of  natural  events  it  is  replenished ; 
therefore  expenditure  on  works  for  the  utilisation  of 
water  for  essential  purposes  is  not  subjected  to  the  risk  of  losa 
due  to  exhaustion  as  are  wasting  assets.  The  risk  of  loss  in 
connection  with  works  for  the  utilisation  of  water  arises  prin- 
cipally from  obsolesence  and  depreciation  due  to  ageing. 

There  arc  innumerable  instances  of  comparatively  small 
water-power  developments  in  use  in  this  country,  a  greater 
number  undeveloped,  and  a  great  number  discarded.  The 
tendency  is  to  assess  the  undeveloped  and  discarded  on  the 
conditions  which  prevailed  in  the  past,  whereas  improvements 
in  the  design  and  efficiency  of  hydraulic  and  electric  plant,  the 
advanced  cost  of  labour,  material  and  fuels,  the  ease  with 
which  water-power  converted  into  electrical  energy  can  be 
transmitted  from  the  site  of  the  power  to  a  place  where  it  can 
be  most  conveniently  utilised,  the  greater  variety  of  purposes 
it  can  thus  be  applied,  are  conditions  which  have  enhanced 
the  value  of  the  derelict,  and  of  even  the  smallest  water-power 
resources  in  the  country,  to  such  an  extent  that  all  are  worthy 
of  investigation,  and  in  many  cases  of  reconstruction. 

The  Financial  Position. 
The  prevailing  opinion  that  the  cost  of  development  is  too 
heavy,  and  therefore  cannot  be  undertaken  with  a  reasonable 
prospect  of  earning  a  proper  return  is  not  well  founded.  That 
view  is  a  relic  of  the  past,  based  on  the  experience  of  incom- 
parable developments  in  remote  parts  of  other  countries,  or 
developments  in  this  country  which  have  long  since  been 
obsolete,  many  of  which  if  modernised  with  efficient  apparatus, 
and  used  to  the  full  would  now  prove  valuable  assets.  To 
more  clearly  illustrate  the  accuracy  of  what  many  may  be- 
disposed  to  treat  as  an  assumption,  the  results  obtained  in 
connection  with  the  use  of  the  River  Dee  water-power  at 
Chester  may  be  briefly  cited. 

The  history  of  Chester  relates  that  the  water-power  of  the 
Dee  has  been  almost  continuously  utilised  for  various  purposes^ 
since  1170.  Prior  to  the  construction  in  1913  of  the  hydro-electric 
works,  25,000  cubic  ft.  per  min.  of  water  was  the  maximum 
volume  used  by  several  under  shot  water-wheels,  for  power 
purposes,  at  an  efficiency  not  exceeding  30  per  cent.  The  site 
is  within  the  influence  of  the  tides.  The  presence  of  tidal 
water  was  to  put  the  water  wheels  out  of  action  for  periods 
aggregating  three  months  per  annum,  and  for  considerable 
periods,  principally  during  the  winter,  when  large  volumes  of 
fresh  water  ran  off,  the  water  wheels  could  not  be  operated 
owing  to  the  height  of  the  tail  water,  which,  together  with  the 
effect  of  tides,  reduc-ed  the  use  of  the  water-power  by  approxi- 
mately six  months  per  annum.  These  adverse  conditions, 
along  with  improved  methods  of  transport  by  road  and  rail,  and 
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improvements  in  manufacture,  resulted  in  the  use  of  the  water- 
power  and  apparatus  employed  in  carrying  on  the  industries 
becoming  obsolete,  and  they  were  eventually  discarded  m 
1908,  and  the  building  demolished  in  1910. 

The  investigation  for  the  hydro-electric  installation  com- 
menced in  1910,  and  the  scheme  was  inaugurated  in  1913. 
The  capital  expenditure  incurred  includes  an  expenditure  of 
£3,000  for  works  carried  out  adjacent  to  the  site  to  improve  the 
amenities  which  do  not  form  part  of  the  undertaking. 

Kesults  at  Chester. 
The  installation  consists  of  three  units,  two  capable  of 
utilising  30,000  cubic  ft.  per  min.  of  water  when  the  fall  is 
9  ft.,  and  generating  225  kw.,  and  one  22,000  cubic  ft.  per 
min.  and  180  kw.  The  efficiency  of  the  conversion  of  the 
water-power  to  electrical  energy  is  66  per  cent.  The  aggre- 
gate of  the  periods  when  the  installation  is  stopped  owing  to 
tidal  water  is  from  8  to  12  days  per  annum. 

At  the  end  of  the  last  financial  year  (March,  1919)  the 
installation  had  formed  part  of  the  Chester  electricity  under- 
taking for  5i  years.  Its  general  influence  upon  the  financial 
position  of  the  undertaking  and  benefit  derived  by  the  con- 
sumers of  electrical  energy  is  shown  by  the  following  allo- 
cation : — 

Capital  Cost,  Buildinij  and  Plant  Installed. 

Steam         £42-42  per  kilowatt. 

Water £29-32 

B.T.U.s  Generated,  Suld,  d-c. 


Steam  power 
Water  power 


B.T.U.s 

generated. 


Used  at      Battery  and 
works.       distribution. 


10,488,519    2,180,126        1,083,400 
9,600,615       387,338       1,201,300 


7,224,993 
8,011,977 


Cost  of  Generating  Electrical  Energy. 


Steam  power. 

Watei 

power. 

' 

- 

Pence  per 
unit  sold. 

Pence  per 
unit  sold. 

Fuel  

Oil,  waste,  water  and  stores 

£18,626 

795 

5,208 

2,824 

66 

488 

£28.007 

... 
0-9308 

£210 

1,579 

356 

552 

52  ! 

£2,749 

Repairs  Sc  maintenance 

Rents      

Insurance  

0-0823 

Capital  Charge. 

Steam  power.               Water  power. 

Pence  per 
unit  sold. 

1  Pence  per 

1  unit  sold. 

Interest  on  loans    £9,471 

£2,714 
3,224 

£17.880  1     0-5943 

£5,938  1     0-1779 

The  other  charges  against  the  revenue  account  are  common 
to  the  undertaking  as  a  whole,  and  are  therefore  not  shown. 

Obviously  the  foregoing  figures  are  not  strictly  comparable  ; 
they  are,  however,  submitted  to  show  what  has  actually  taken 
place  during  the  various  changes  in  the  last  five  years,  and  to 
demonstrate  the  value  of  utilising  water-power  in  conjunction 
with  steam  electric  power  stations,  even  although  the  propor- 
tion of  water-power  be  small. 

How  Water-power  Cax  be  Used. 
Hydro-electric  developments  in  this  country  are  involved  in 
the  general  question  of  ownership  and  use  of  water  for  private, 
public,  industrial,  domestic,  fisheries,  navigation,'  power  and 
other  purposes,  and  not  until  the  laws  affecting  the  rights  to 
deal  with  water  are  amended  in  a  revolutionary  manner  will  it 
be  possible  to  develoj)  and  utilise  water  with  equity,  in  accor- 
dance with  the  natural  necessities  and  progress  of  a  nation. 
To  enable  the  grestest  use  to  be  made  of  water  resources  a 


careful  and  systematic  investigation  of  all  the  sources  of  water 
is  necessary,  with  a  view  to  constructing  eventually  works  at 
suitable  places  to  control  the  rainfall  in  the  uplands  and  dis 
tricts  of  heavy  rainfall,  so  designed  that  extensions  can  be 
added  from  time  to'  time  and  ultimately  capable  of  retaining 
the  waters  which  now  run  ofl"  in  great  quantities  after  much 
rain.  The  water  so  controlled  could  be  released  to  meet  all 
deserving  demands  at  any  period  of  the  year.  The  result  of 
such  a  scheme  would  be  to  establish  within  practical  limits  a 
more  uniform  flow  down  the  rivers  at  all  times.  Whilst  the 
control  of  water  in  this  way  would  be  of  general  advantage,  it 
would  also  create  additional  possible  hvdro -electric  develop- 
ments along  many  rivers,  which  if  inter-connected  would 
aggregate  a  substantial  supply  of  electricity  for  transmission 
to  the  nearest  centre  of  industrial  activity. 

The  controlling  works  referred  to  would  in  some  cases  be 
very  extensive,  and  the  cost  of  construction  considerable,  but 
as  the  works  need  only  be  executed  to  accommodate  the 
growth  in  the  demand  for  water,  the  final  completion  of  the 
works  would  be  when  the  demand  reaches  the  maximum 
quantity  of  water  available.  The  expenditure  would,  there- 
fore, be  sjjread  over  a  number  of  years.  As  the  construction  of 
the  necessary  works  would  not  involve  the  employment  of  a 
large  percentage  of  skilled  workmen,  works  of  this  character 
might  very  well  be  considered  in  connection  with  the  orga- 
nisation of  employment  for  the  thousands  of  prisoners  serving 
six  months  and  upwards  in  local  and  convict  prisons. 

The  Government's  Duty. 

The  control  and  development  of  virgin  water  resources  in 
this  way  should  be  practicable  and  economical  for  the  Govern- 
ment to  undertake,  and  the  expenditure  recouped  by  levying  a 
charge  upon  those  who  benefit  by  the  use  of  controlled  water. 
Having  regard  to  the  time  taken  and  difficulties  encountered 
to  get  the  Electricity  (Supply)  1919  Act,  it  requires  an  extra 
super  ojjtimist  to  predict  when  the  obstruction  besetting  the 
development  of  water-power  will  be  removed.  The  Board  of 
Trade  Water  Resources  Committee  have  now  been  deli- 
berating on  this  subject  for  some  time.  The  possible  develop- 
ments of  water-power  depend  largely  upon  the  completeness 
of  the  committee's  investigation,  the  scope  of  their  recommen- 
dation and  ability  to  convince  the  Government  of  the  benefits 
it  is  possible  for  the  nation  to  derive  from  the  undeveloped 
water  resources  of  this  country.  Then  upon  the  desire  of  the 
Government  to  legislate  for  the  removal  of  obstacles  which 
impede  progress,  add  to  the  cost  of  development,  and  thereby 
dejareciate  the  utility  of  the  natural  resources. 

Assuming  that  in  the  near  future  it  will  be  possible  to  pro- 
cure the  use  of  water  resources  expeditiously,  and  on  more 
reasonable  terms  than  in  the  past  it  should  not  be  long  before 
works  are  commenced  for  the  development  of  water-power 
capable  of  generating  the  equivalent  to  500,000,000  Board  of 
Trade  units  of  electricity  per  annum. 


Experiments  on  Train  Resistance. 

Bulletin  110  of  the  University  of  Illinois  contains  a  report  of  some 
experiments  on  train  resistance  carried  out  by  the  experimental 
station  of  the  university  in  co-operation  w-ith  the  Illinois  Central 
Railway.  Tests  were  made  to  measure  the  resistance  of  passenger 
trams  in  service  up  to  speeds  of  70  miles  per  hour.  The  main  results 
are  embodied  in  a  set  of  curves.  The  peculiarity  brought  out  by  the 
experiments  is  that  the  resistance  is  not  a  function  of  the  speed  alone, 
but  a  function  of  the  speed  and  the  car  weight.  The  inference  from 
the  experiments  is  that,  other  things  being  equal,  the  heavier  the 
car  the  less  the  resistance. 

Experiments  on  train  resistance  on  British  railways  have  been 
made  by  Sir  Jolm  Aspinall.  Iix  these  experiments  it  was  found  that 
the  train  resistance  is  a  fmiction  of  the  speed  and  the  length  of  the 
train.  Probably  if  the  Illinois  experiments  could  be  re-examined 
in  terms  of  the  length  of  the  train,  the  Aspinall  formula  might  be 
fomid  to  fit  the  data  obtained,  because  mcrease  in  car  weight  generally 
means  increase  in  length  of  train  ;  one  is  the  f miction  of  the  other. 
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Dynamo   Output  Formulae. 

U>     .1.    K.    C.VITKKSON.SMITII. 

The  writer  finds  that  the  D-I  expression  relating  to  the  size  hardly  necessary  to  jioint  out  they  are  not  independent  of  each 

and  output  of  a  dvnamo  may  be  simplified  and,  for  those  who  other  or  of  the  size  of  the  field  system.     It  is  convenient  to 

are  studying  the  subject  for  the  first  time,  presented  in  a  form  remember,  however,  that  present-day  practice  for  machines 

which  throws  rather  more  light  on  the  factors  which  govern  of  high  rated  output  results  in  the  following  values  for  the 

the  output  of  an  armature.     It  is  common  experience  that  the  output  coeQicient,  where  D  and  I  are  in  centimetres  : — 
introduction  of  the  "'  specific  electric  loading  "  as  the  "  ampere 

conductors  per  centimetre  of  circumference  "  to  a  large  extent  Small  direct-current  machines  k=\  x  10'» 

obscures  these  factors,  and  in  the  writer's  opinion  it  is  better  Medium  direct-furrent  machines      2>  lO^' 

omitted  as  being  of  little  use  except  to  experienced  designers.  Large  dinct-c  urront  machines 3  x  10'« 

and,  moreover,  likely  to  lead  the  inexperienced  into  missing  Very  large  direct-current  machines     •ixlO'' 

essential  points.  ,          ,  ,             /                    ,           ,               .... 

The  product  of  the  current  density,  ratio  of  slot-width  to  These  values  of  k  are,  of  course,  only  used  as  a  guide  in  the 
dot-pitch,  slot-depth  and  slot  space-factor,  is  of  course,  the  Preliminary  lav-out  of  a  design  for  a  normal  machine,  and  may 
ampere  conductors  per  centimetre,  and  may  therefore  be  in-  \ave  to  be  modified  through  considerations  of  cost  and  size  of 
corporated  in  the  expression  for  the  output-coefficient  which,  the  magnet  frame,  the  cfhc^iency,  voltage,  regulation  and  corn- 
it  is  believed  will  then  appeal  to  many  as  having  decided  mutation  conditions  which  together  settle  tlu-  final  values  of 
advantages  over  the  expression  as  given  in  most  text-books,  l^^  l^anous  factors  adopted  for  a  successful  commercial  design. 
The  writer  relets  that  in  two  of  the  most  interesting  and  Limitations  imposed  by  the  above  considerations  will  cause 
valuable  bookJ*  on  design  which  have  yet  appeared,  this  point  »n  »  given  case  some  departure  from  such  common  values,  as 
is  not  made  very  clear,  and  in  consequence  they  lose  a  little  ^^^iq.OOO  lines  per  sq.  centimetre  depending  upon  size  of 
in  their  value  to  technical  colleges.  frame 

It  is  shown  below  that  the  output  formula  for  a  direc^t-  ^^goO  to  400  amperes  per  sq.  centimetre  depending  upon 

current  machine  may  thus  be  developed  so  that  the  specific  heating       ^          ^         ^                            i           o     r 

loadings   are   both   densities,   viz.,   flux-density   and   current-  y—Q.^ 

*'!Smature  power=£  .  /  watts,  which  can  be  expanded  as  r,=0-5,  depending  upon  saturation  required  in  teeth, 

follows  : —  t=3  cm.  to  4  cm.  depending  upon  size  of  frame. 

/  >                  RPM      '      „    '"^  10"*  volts  /<;=0-4:  to  0-6,  depending  upon  slot  insulation  required. 

60     ■       ■      ■  c                   '  .                                                   . 

It  may  be  of  interest  to  note  the  connection  between  the 

and           0  =  '—-    ''IB  "ampere-conductors  per  centimetre"  and  the  factors  in  the 

p     '  '          '  above  expression  for  k,  which  is  as  follows  : — 

_            7  ^Vmpere-conductors  per  centimetre 

so  that       E=Bg  ■  60  •  }'  •  7  ■  10'*=< RPM^Dl     ...     (1)  ^j    2/.-rI»    c, 

which  becomes 

where  (I>  =  fiux  per  pole  in  c.g.s.  lines,  Z  =  number  of  armature  =  A  .  r,,  .l.fc 

conductors,  7)=nimiber    of    poles,  c= number  of  circuits  in  ^^  substituting  (2)  for  /. 
armature,  D  =  armature  diameter  in  centimetres,  Z=arn»ature 

length  in  centimetres,  7  =  pole-arc/pole-pitch,  Bg  =  flux-density  r^^^  ^^-^.^^^  ^^  ..  mnpere-conductors  per  centimetre  "  was  its 

m  air-gap  taken  at  pole  face.  relative  importance,  in  the  days  prior  to  the  advent  of  inter- 

,,,             7—  \        r  poles,  as  a  criterion  of  a  design  from  the  point  of  view  of  the 

^                          '    '  ■■  stiffness "  of  the  field  upon  which  much  stress  was  laid. 

and             a  =  total  cross-section  of  armature  copper  ~  Z  Relatively  powerful  field  systems  were  used,  and  the  armature 

strength  gauged  in  this  way  was  strictly  limited  in  working 

=  -D  .  r^ .  t  .  fc  -ir  Z,  out  a  design. 

A  further  point  of  interest  is  the  lower  values  of  k  obtainable 

hence          1  =  \  .71D  .  r^.t .  f^  .c^Z (2)  in  all  other  tyjies  of  machine  with  the  exception  of  rotary 

converters,  thus  : — 
where  A  =  current  density  in  amperes  per  square  centimetre, 

a = cross-section  of  conductor  in  square  centimetres,  rs= slot-  (1)  Enclosed  motors,  500  volt,  continuous  rating,  /.■  =  0-5 

width/slot-pitch,  /^=  space-factor  of  slot,  «=slot  depth.  to  1-0  x  lO',  depending  upon  ventilation. 

Combining  the  two  equations  (1)  and  (2)  gives  the  dimen-  (2)  Direct-driven  turbo-dynamos,  interpoles  and  compcn- 

sional  expression  for  the  output  sation,  A:=  1  to  20  x  lO',  on  account  of  losses,  &c. 

(3)  Alternators,  three-phase  low  and  high  speed.  A;=l-5  to 

E.I.u.K^vUB,.^.'^.y.r..t.k.lO-^)>.RPMy.m.  2-5x  10- e,  depending  upon  regulation. 

V     ^           60    '                              /  (4)  Induction    motors,    three-phase,    k  =  \-f>    to    2-oxlOS 

(3)  depending  upon  power-factor. 

or                             K]]  =k  .  D'-l .  RPM,  (.5)  Rotary  converters,  three  and  six-phase,  A=  10  to  5-Ox 

10"*  depending  upon  operating  conditions  and  power-factor. 

where  the  output-coefficient  k  is  the  product  of  the  terms  _,               .     ,         ...         ,    ,          ,      ,  c         i     •          /-      i 

within  the  bracket  in  (3),  and  to  each  of  which  terms  the  output  The  practical  application  of  the  output  formula  is  confined 

is  proportional.     It  is  experience  as  a  designer  which  enables  m^^^ly  to  the  analysis  of  various  designs  for  comparative 

the  correct  choice  of  the  various  terms  to  be  made,  and  it  is  Purposes  and  to  the  design  of  entirely  new  lines  of  machines 

because  in  commercial  work  almost  any  output  can  be  met  by 

.  «mu     o      -c    i-           I  T^    ■        <■  T^            T->    .  ■    ir    I.-         ••  one  or  other  standard  size  machine.     It  is  outside  the  scope 

*      The  Specmcation  and  Desim  of  Dvnamo- Jilectnc  Jlachinerv,  r  .i-       i.      .        i-  i     ^      t      i       -^t    ^-l     j     ■        i.         i  •   i,  v  i 

MUes  Walker.     "  Papers  on  Alternating-Cilrrent  Machinery,"  Hawkins,  of  this  short  article  to  deal  with  the  design  to  which  belongs 

Smith  and  Neville.  the  proportioning  of  the  diameter  and  length. 
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Recent  Advances  in  the  Utilisation  of  Water 

Power.* 


J{y    K.    M.    BKK<iSII5<>>I. 


'I'lie  extended  field  given  to  \vatpr-]xi\vor  development  by  the 
application  of  electricity  on  a  commercial  basis,  created  a  demand  for 
a  high-sjwed  turbine  working  under  low  heads,  and  to  meet 
this  new  condition  American  engineers  turned  their  attention  to  the 
Francis  turbine,  invented  in  184il,  and  jModuced  a  high-speed  type 
of  runner  known  as  tlie  "  American  Tyjie."  Owing  to  its  great 
advantages  over  any  other  existing  tyjjes,  the  Francis  turbine  has 
taken  the  lead,  and  revolutionised  the  whole  asjwet  of  water-power 
engineering.  As  an  illustration  of  the  rapid  extension  of  the  ust^  of 
the  Francis  turbine,  the  manufacturing  records  {Table  I.)  of  an 
eminent  Eurojjcan  timi  of  turbine-makers  show  the  increase  in 
output  ]«'r  turl)ine,  and  indicate  the  modern  tendency  of  installing 
less  units  but  of  larger  caimcity. 

Table  I. 


Taimni- 

B.H.1>. 

. 

Jonval 

tiirani 

Franri.v 

lial 

Tnfal 

|icr 

No. 

No. 

N,i. 

Hhcrls 
Nn. 

B.H.P. 

Tur- 
bine. 

1850-1804 

904 

883 

7 

ii2:i 

179,256 

74-2 

isiir.  is9(i 

72 

09 

9S 

2.!2 

11 4.8  IS 

220-1 

]'MU)     l',KI  + 

8 

111 

4li4 

.■«i(' 

;i9ll,252 

40.-)- 1 

i!iii.-.  i;k)'» 

— 

— 

4.">7 

.•):!(•> 

88(i,r>S2 

III.SII 

IIIIO    11114 

— 

— 

:!7.". 

210 

i.i(i2,:iso 

i;i.jii-8 

'J'liis  last-mentioned  feature  of  modern  h^dro-electric  development 
is  evident  from  figures  recently  published  by  an  American  manu- 
facturer, who  commenced  the  manufacture  of  the  Francis  turbine 
in  1895,  and  since  that  date  has  completed  installations  with  an 
aggregate  output  of  1,683,720  b.h.p.  eorres[X)nding  to  an  average 
output  of  8,000  B.H.P.  per  turbine  delivered.  Table  II.  shows  the 
most  rejiresentative  high-pressure  turbine  installations  installed 
during  tlie  last  fifteen  years. 

According  to  broad  principles,  the  turbines  are  classified  in  two 
I'ategories,  namely,  reaction  and  impulse  turbines.  The  Francis 
turbine  belongs  to  the  former,  and  the  high-pressure  impulse  turbine 
— or  more  familiarly  known  as  "'  Pelton  wheel  " — belongs  to  the 
latter  category.  These  are  the  only  types  now  employed  in  modem 
water-power  development. 

FraN(  i.s  Turbines. 
The  fact  that  the  sta^ndardisation  of  the  Fiaucis  turbine 
was  not  founded  on  a  strictly  theon  i  i.  aj  liasis  militated  for  a 
long  time  against  improvements  in  its  J.  -pjn  and  manufacture  for 
conditions  of  large  hydro-electric  dc  \  cLuniicnts.  Most  of  the 
leading  manufacturera  have  now  adoptetl  the  manufacture  of 
standaixl  runners,  each  series  corresponding  to  a  certain  specific 
speed  and  selected  to  meet  the  conditions  most  frequently  met  with. 
Testhig  plants  which  have  proved  so  valuable  in  the  development 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Mechanical 
Engineers. 


of  the  design  of  rutniers  are  now  installed  in  the  works  of  most 
.  European  turbine  manufacturers,  although  in  America  most  tests 
are  carried  out  at  the  famous  testing  plant  at  Holyoak.  Not  only 
are  standard  runners  accurately  analysed  on  these  testing  plants,  but 
all  new  sjiecial  designs  are  sidjjected  to  test,  and  in  the  case  of 
turbines,  whose  large  capacities  do  not  jjennit  of  testing,  a<:eurate 
■geometrically  similar  models  of  small  diameter  are  made  for  testing 
purposes,  and  the  results  represent  very  accurately  the  |H'rformance 
of  the  master  runner. 

The  tests  for  the  purpose  of  investigating  the  chief  characteristics 
of  nuiners  in  order  to  determine  their  performance  under  a  varying 
set  of  conditions  are  carried  out  in  sjjecially  prepared  testing  flumes, 
the  turbine  being  generally  placed  in  a  vertical  position  with  the 
lunner  susjjendod  from  a  ball  suspension  bearing  to  reduce  tho 
mechanical  losses  to  a  minimum.  A  Proney  bi'ake  is  usually 
employed  for  recording  tho  output,  and  the  quantity  of  water 
measured  by  mcan.s  of  an  accurate  weir,  by  floating  vane  in  a  specially 
prepared  channel,  or  by  a  laige  tank  of  known  dimensions  ;  the  latter 
practice  is  not  often  adopted,  but  is  certainly  the  most  accurate 
method.  These  tests  are  distinct  from,  and  should  not  be  confused 
with,  the  commercial  tests  carried  out  in  silti  after  the  erection  of  a 
plant,  in  which,  owing  to  the  entrance  losses  in  the  casing  and  hugiT 
mechanical  losses  diu'  to  friction  in  bearings,  the  efficiency  reconji-ij 
may  fall  considerablj'  below  the  values  obtained  by  the  same  runmr 
at  the  testing  plant.  During  the  tests  in  the  testing  flume  the  head  is 
maintained  as  constant  as  possible,  and  the  output  and  efficiency 
obtained  at  the  various  speeds  and  gate  openings  are  plotted  in 
diagrams  with  the  speed  as  abscissa  and  the  output  and  eificiencies 
as  ordinates,  when  a  "  s]5eed-power "  and  a  "'  sjieed-efficiency  " 
curve  is  obtained  for  a  number  of  difierent  gate-ojjenings.  The 
way  in  which  these  curves  are  obtained  and  used  is  deijcribed  at 
length  in  tho  Paper. 

Early  attention  was  paid  to  increasing  tho  unit  speed  of  rmineis, 
the  value  of  which  became  more  apparent  with  the  introduction  of 
direct  turbine-driven  generators.  Considerable  study,  both  theo- 
retical and  exjierimental,  has  been  devoted  to  this  subject,  and  all 
attempts  at  impiovements  in  design  of  rumieis  during  recent  years 
have  been  in  the  direction  of  increasing  the  maximum  value  of  the 
specific  speed  so  as  to  secure  a  larger  output  imder  a  given  head  and 
s}xied,  or  conversely  to  obtain  the  highest  possible  speed  for  a  given 
head  and  capacity.  The  development  of  the  high-capacity  runner 
has  had  a  far-reaching  effect  on  the  economical  arrangement  of  units 
for  low-head  plants,  in  addition  to  obviating  many  inherent  dis- 
advantages in  the  arrangement  of  two  oi  more  lunners  on  a  common 
shaft,  a  practice  which  was  adopted  to  secure  a  high  speed  in  order 
to  efiect  a  reduction  in  the  initial  cost  of  directly  driven  generators. 

Another  significant  fact  to  be  recorded  is  tlie  long  range  of  gate 
openings  for  which  an  efficiency  of  over  80  per  cent,  is  obtained.  In 
this  connection  it  is  interesting  to  recall  that  only  a  few  years  ago 
Dr.  Prazil,  in  the  course  of  a  Paper  on  Turbine  Efficiencies,  predicted 
that  much  further  advance  in  the  future  could  not  be  expected  in 
regard   to   efficiencies.     The   average   efficiency  of  the  tests   then 


Table  II. 


Year  of 

Net 

Output 

Number 

Siieed 

Mo. 

Plant. 

Country. 

Installa- 

head in 

per  unit 

of 

in 

Type. 

tion. 

feet. 

in  B.H.P. 

units. 

R.P.M. 

1 

The  Mexican  Light  &  Power  Co.,  Necaxa... 

Mexico 

1903 

1,279 

8,200 

6 

300 

4-jet  vertical. 

2 

Bru.sio  Hvdro-Electric  Plant         

Switzerland 

1905 

1,350 

3.500 

12 

375 

Single -jet  horizontal. 

3 

Hio  de  .Janeiro  Tramway,  Light  &  Power  Co. 

Brazil 

1906 

950 

9,000 

() 

300 

4-jet  vertical, 

4 

British  Ahnninium  Co.,  Ltd.,  Kinloehleven 

Great  Britain 

1907 

900 

3,300 

11 

300 

Double-jet  horizontal. 

o 

Tysse  Hydro- KUrtric  Plant            

Norway 

1907 

1,260 

4,8(10 

7 

375 

Single-jet  horizontal. 

(\ 

Rjukanf.is  Hvdrc- Electric  Plant,  Station  I. 

Norway 

1908 

930 

14,4.50 

)0 

2.50 

4-jet  twin  runner  horizontal. 

i 

Loontch  Hvdro-Electric  Plant      

Switzerland 

1908 

1,075 

6,000 

4 

375 

Double-jet  overhanging  lioiiz. 

S 

Tlic  .Mexican  Light  &  Power  Co.,  Extension 

Mexico 

1909 

1,279 

Ki.OOO 

2 

.•}(!0 

4-jet  vertical. 

9 

Biashina  Hydro-Electric  Plant      

Switzerland 

1909 

850 

11,000 

3 

■M) 

4-jev  vertical. 

III 

■South  California  Edison  Co.,  Kern  River, 
Plant  I. 

U.S.A. 

1910 

865 

10,750 

4 

250 

2-jet   twin   runner  overhanging 
horiz. 

11 

Lake      Bunzen     Hydro-Electric     Plant, 
Statiiin  II. 

Canada 

1912 

395 

13,.500 

3 

200 

8-jets  quadruple   runner 
horizontal. 

12 

Kinugawa  Hydro-Electric  Plant 

Japan 

1912 

1,050 

6,000 

6 

375 

Single-jet  horizontal. 

i:i 

Kio  do  Janeiro  Tramway,  Light  &  Power 

Brazil 

1912 

950 

20,000 

2 

3110 

4-jets  vertical. 

14 

Locnti-li  Hvdro-Electric  Plant  Extcn.sion 

Switzerland 

1913 

1,150 

16,000 

1 

300 

Double-jet  overhanging  liciriz. 

li) 

Tata  Hvdro-Electric  Plant,  Bombay 

India 

1914 

1.650 

13,.500 

li 

.3110 

Single-jet  horizontal. 

It) 

Rjukanfos  Hydro-Electric  Plant,  Station  II. 

Norway 

1914 

830 

16,400 

10 

2.50 

4-jet  twin  runner  horizontal. 

iL 

Aura  Hydro-Electric  Plant            

Norway 

1916 

2,350 

23,500 

6 

250 

Single-jet  horizontal. 
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published  was  85  per  cent.,  which  vahio  has  hocn  pn-atly  oxeeedixl. 
and  a  general  inereiise  of  1(1  jxt  cent,  above  etlicieneies  obtaintxl 
about  12  years  ago  can  now  be  reconled.  The  etViciency,  in  itself  a 
valuable  asset,  is,  however,  not  the  all-iniixirtant  featun'  of  modem 
turbine  developments;  the  impiovement  in  meohanieal  details  and 
construction  and  simplicity  in  design,  together  with  higher  standard 
of  workmanship,  are  all  important  factors  which  have  contributed 
to  the  advances  in  the  utilisiatiou  of  water- [wwcr.  b\  ensuring  freotlom 
from  breakdowns,  continuity  of  oixration,  simplicity  in  working  aiul 
accessibility  to  et!e<^t  n>|)airs.  all  of  which  am  of  vital  importance  in 
connection  with  any  jxiwer  tlcvelopment. 

The  most  notable  developments  in  hydn>-electrio  jx>wer  plants 
which  have  taken  place  in  recent  years  have  been  stimulated  by  the 
development  of  the  ""  high  capatrity  "  runner.  This  lattei  construc- 
tion has  pennitted  the  adoption  of  the  single  vertical  turbine,  which 
possesses  many  economic  advantages  over  the  arrangement  of  the 
multiple  runner,  either  on  vertical  or  horizontal  shaft,  and  has 
facilitated  the  promotion  of  the  large-power  low-head  hydro-eliHrtric 
undertakings  which,  during  the  last  six  years,  have  shown  siu^h  a 
remarkable  tlevelopment  in  the  l'nite<l  States  of  America. 

A  short  description  of  the  Mississippi  power  plant  at  Keokuk 
shows  that  in  spite  of  its  enormous  size  and  eajjacity  the  arrange- 
ment is  comjjact  and  simple,  and  does  not  possess  the  obiretionable 
featuies  inherent  to  the  previf>us  practice  of  midtiple  runners.  The 
outstanding  feature  is  the  ab.'sence  of  any  submerged  bearings,  and 
the  thrust-bearing,  guide-bearing,  regulating  gear,  and  in  fact  all 
auxiliary  parts  of  the  runner,  are  al)ove  water  level,  and  readily 
accessible  for  inspection  and  necessarj'  rejiaii-s.*  The  cost  of 
maintenance  is  less,  and  the  arrangement  with  a  single  suetion-tubo 
secures  the  highest  possible  efficiency,  together  with  simpler  and 
cheaper  construction  of  the  foundations. 

The  turbines  for  the  Cedar  Rapids  Station  on  the  St.  Lawrence 


Knuuis  turbine  has  shan-d  in  the  remarkable  and  rapiil  ilevelopmont 
and  imprtivement  in  design  of  the  hydraidic  turliiiie.  Th<^  most 
notable  feature  is  its  adoption  for  a  very  much  higher  hciul  than  ever 
contemplate<l  until  a  few  years ago.so  that,  undercertain  conditions, 
it  rivals  the  F'elton  Wheel,  which,  until  recently,  was  the  only  accepted 
tyix>  of  turbine  to  be  lulopted  for  high  heads.  The  ix<a.son  for  this 
is  the  iniHlcrn  tendency  of  larger  capacity  jM^r  unit,  coupled  with 
mixinunn  ]Kimiissible  sjx'cd  to  i-educe  the  cost  of  the  (>lcctrii^ 
genenvtors.  .As  a  n-sult,  the  design  of  the  Francis  turbine  has  been 
modilieil  and  improved  to  an.swer  the  additional  rcc|uirements  of 
water  turbines  working  under  high  pitwsure,  and  has  now  been 
employed  under  heads  of  approximately  745  ft. 

Speki)  Reculatios. 
The  development  of  the  design  and  construction  of  goviu-nors 
has  natunilly  Iwen  closely  boimd  up  with  the  general  advanccw  in 
the  tlesign  of  I'rancis  turbines.  In  fact,  it  may  bo  stated  without 
exaggeiation  that  the  progress  in  the  application  of  wat<T-turbines 
is  to  a  great  ext(^nt  due  to  the  satisfactorv'  solution  of  the  governor 
l)roblem  as  the  provision  of  a  quick  lUting  and  n-liable  s|m>(^(I- 
controlling  device  fonns  one  of  the  most  ini|K)rtant  features  of  hydi-o- 
clin'tric  development.  The  old  ty[X!  of  mechanical  governor  pioved 
totally  inadequate  for  the  needs  of  eflficuont  sjxied -control  in  con- 
net^tion  with  hydraulically-driven  gcnciators.  As  a  consequence  th(! 
hydiaulic  tyjx^  of  governor  was  evolved,  which  in  the  first  place  was 
actuated  by  the  water  pressure,  but  later,  however,  was  substituted 
by  oil  piessure  in  oider  to  eliminate  several  bad  features  of  the  water- 
piessure  governor,  that  is,  sticking  due  to  giitty  water,  and  liability 
to  corrosion  of  the  various  mechanical  juirts.  The  automatic  oil- 
pressure  tyix"  of  governor  has  been  steadily  irapi-oved,  and  has  now 
leached  a  high  state  of  perfection,  po.ssessing  all  the  qualities  required 
by  mo<lcni  practice  for  effective  and  reliable  speed-control. 

For  laigc  turbine  units  the  servo-motor  is  built  together  with  (he 


Kiver  are  the  largest  ever  contemplated,  and  show  a  few  mterestintr      »     i-  i  •     .i  r  _  i         *  ,ii  r 

"     ^,  ,     ^,.    .    .      .  „,.  "'^^icaiiob      turbme,  and  ui  the  case  of  several  imits,  are  all  sujipli 


improvements  over  the  early  Mississippi  type.  The  most  notable 
of  these  improvements  is  in  the  design  of  the  foundation-ring,  or 
the  -so-called  "  speed-ring,"'  which,  instead  of  being  cast  in  two  rings, 
one  uppei^and  one  lower,  and  connected  by  means  of  stay-bolts,  is 
now  cast  with  vanes  connecting  the  two  rings  and  given  iin-shaped 
section,  which  offers  less  hydnulic  resistance  and  from  a  mechanical 
point  of  view  is  preferable  as  being  a  solid  conneittion  between  two 
lings.  .Another  jx)int  which  is  worth  mentioning  is  the  practice  of 
arrang'ng  the  combined  thnist-bearing  on  the  top  of  the  generator 
instead  of  below  floor  level,  the  advantage  being  greater  accessibilitv. 
The  Kingsbury  bearing  has  been  employed  throughout  this  plant, 
but  n-  novel  feature  has  been  introduced,  the  bearing  being  combinetl 
with  a  loller-hearing  of  reduced  dimensions.  Xormallv  the  roller- 
bearing  is  not  in  action,  be-ng  set  w-th  a  slight  clearance,  but  in 
case  of  weeping  action  of  the  Kingsburj'  bearing  talking  place,  it 
would  support  the  load  for  a  time,  and  prevent  any  serious  break- 
down of  the  plant. 

A  unique  installation  of  the  medium-pressure  type  turbine  is  the 
Porjus  Power  Station,  Sweden.  This  plant  is  situated  underground, 
but  the  turbines  aie  enclosed  in  steel  casings  and  placed  at  the 
bottom  of  the  intake-shafts  about  16(tft.  below  ground  level.  The 
vertical  shafts  are  cut  thiough  solid  rock  and  jjrovided  with  linere 
of  steel  pipes  with  an  internal  diameter  of  lift.  6  in.,  and  with 
flanged  connection  to  the  turbine-casing.  There  are  five  units  with 
an  average  capacity  of  12,.50O  ii.p.  each  under  a  net  fall  of  163  ft., 
running  at  225  revs,  per  min.  The  turbines  arc  of  the  double  type 
with  two  runners,  discharging  into  the  common  suction-cas.ng.  The 
power-house  is  also  blasted  out  of  folid  rook,  and  is  36  ft.  wide  and 
310  ft.  long,  communicating  with  the  turbine  chambers  through  the 
short  tunnels  which  accommodate  tl.e  shaft  extension  connecting 
turbines  and  alternators.  The  roof  is  sujjported  on  a  strong  concrete 
arch,  and  by  the  pnnision  of  false  walls  and  roofs  leaving  a  space 
between  the  rock  and  the  walls  through  which  warm  exhaust  air 
from  the  generatoi  is  allowed  to  pass,  all  damp  is  pievented  from 
Xienetrating  into  the  power-hou.se.  The  generators  have  a  normal 
output  of  ll,fKXIk.v.a.  at  10,(M)0  to  11,()00  volts.  The  necessary 
switchgear  and  transformers  are  also  in  this  case  placed  in  a  seiarato 
building  on  ground  level,  a  shaft  providing  communication  between 
this  building  and  the  ix>wer-house  below,  through  which  the  heavy 
parts  of  the  ma<hinerj-  can  be  lowered,  in  atlditipn  to  w hich,  there  is 
lift  accommotlation  both  for  i)assengers  and  goods.  The  line  voltage 
is  80,0(1(1,  the  power  being  utilized  for  railway  traction  and  for 
mining  pui  poses. 

High-Pressure  Fr.\>;cis  Turbines. 
Much  attention  has  of  late  been  focussed  on  the  development  of 
low  and  medium  Francis  turbines,  but  nevertheless  the  high-pressure 

*  H.   Birchard  Taylor,   "  Vertical   Shaft  Single-Runner  Turbines  as 
Applied  to  Low  Heads."—"  General  Electric  Review,"  June,  1313. 
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central  (>il-sup[)ly  system.  In  the  case  of  cni-lo.sed  turbines  suppiiofl 
through  pijx-lines,  the  closing  time  of  the  governor  and  guide-\anes 
resix>ctivcly  must  be  adju.sted  c.orresjK>ndingly  longer  than  in  the  case 
of  open-ty|x;  turbines  in  order  to  avoid  dangerous  pressure  rises  in  the 
pipe-line,  owing  to  the  change  of  momentum  of  the  flowing  mass  of 
water,  in  addition  to  pioviding  a  heavy  fly-wheel  to  keep  the  s|X!cd 
variation  within  ix'rmissible  limits.  This  arrangement  is  only 
[xissible  where  the  pifx^line  is  comparatively  short,  and  cannot  be 
adoptetl  for  high-pressure  turbines  when;  the  hydraulic  conditions 
imposefl  by  high  head  and  long  piim-lines  render  the  governing 
])roblem  far  mori^  difficult.  In  such  cases  the  governor  is  operated  in 
conjunction  with  a  pressure-regulator  or  iclief-valve,  in  such  a 
manner  that  when  the  governor  closes  the  guide- vanes  of  the  turbine 
the  relief-valve  opens,  dist^harging  the  water  into  the  tail-race,  so 
that  the  same  amount  of  water  is  flowing  through  the  pipe-line,  thus 
avoiding  any  change  in  the  momentimi,  and  con,eequently  no 
pressure  rise  can  occur. 

In  this  tyix-  of  piessure- regulator  the  governor  furnishes  the 
necessarj-  power  to  oix^rate  the  valve.  This  type  of  valvo  could  not 
be  used  with  advantages  in  many  plants,  as  a  very  large  capacity 
governor  would  be  required  to  operate  the  valve.  The  modern 
type  of  pressure-regulator  for  Francis  turbines  has  therefore  been 
designed  in  such  a  maimer  that  the  governor  only  ojx^ratf-s  a  small 
relay  valve,  the  water  pressure  in  the  pijie-line  being  utiliz(sd  to 
ojxTate  the  valve,  and  thus  obviate  the  additional  power  being 
imposed  on  the  governor. 

SuROE  Tanks. 
A  further  jioint  which  must  be  subject  to  paUicular  consideration 
is  the  fact  that  in  many  medium -pressure  plants  thi;  pipe-line  is 
often  of  considerable  length  as  compared  with  the  total  head,  so 
that  in  case  of  a  sudden  demand  for  an  increase  of  flow  following  a 
sudden  increase  of  the  load  on  the  turbine,  the  wat(sr  in  the  pipe-line 
cannot  accelerate  at  such  rate  as  required  by  good  governing.  It 
is  appannit  that  the  i)re,ssure-regulator  cannot,  in  this  respect,  be  of 
any  assistance,  and  under  these  conditions  a  standpipe  or  suige-tank 
must  be  provided.  In  the  event  of  a  sudden  throwing  oft  of  the 
load  on  the  turbine,  the  water  would  rise  in  this  tank  and  absorb  the 
energy  giv(-n  out  by  the  flowing  water  colvrnin  when  changing  its 
momentum  duiing  the  retardation  of  the  flow  and  corresponding  to 
the  new  load  (conditions.  On  the  other  hand,  in  the  event  of  a 
sudden  demand  for  more  power,  the  stoned  water  in  the  surge-tank 
would  instantaneously  supply  the  additional  quantity  of  water 
required  until  the  water  column  in  the  upper  jwrtion  of  the  pijje- 
line  has  h?d  time  to  accelciate,  and  consequently  the  level  in  the 
tank  would  be  lowered.  The  area  of  the  tank  must  be  so  dimensioned 
that  the  amplitudes  of  the  water-waves  or  oscillations  are  as  small  as 
]X>ssible  and  steadily  diminish  until  the  quiescent  water-level  is 
reached,  in  order  not  to  influence  adversely  the  conditions  for  stable 
governing. 
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Table  Ill.—Ainildbk    Wnler-Power  in   the  Priiicipiil  Cmintrks  of  Europe  and  Amrrira. 


B.H.P. 
available. 


U.S.A. 

Canada  A*  ... 
Canada  B.   ... 
Austria- Hungary 
Fi'anee 
Norway 
.Spain 
Sweden 
Italy 

Switzerland 
Germany     ... 
Great  Britain 


28.1(1(1,000 
IS.SO.S.OOO 
,S.(1<)4.000 
(i. 400.000 
"..."iST.IlOO 
.').")( 10 .000 
.5,000.000 
4..'>00.000 
4.000,000 
2.0110.000 

i.42r).ooo 

'JfiS.OOO 


B.H.P.  developed. 


In  B.H.P. 


In  per 

eent. 


7,000,000 

1,73.5,000 

l,72r),0()0 

.-)(i(i.000 

1.100,000 

1.120.000 

440.000 

704,000 

976,000 

,511,000 

618,100 

80,000 


24-9 
9-2 
21-.'? 

.s-s 
lie 

20  I 


Area  in 
sq.  miles. 


i.-)(; 

24-4 

2.5;-! 

43-4 

8-3 

2,973,890 

2,000.000 

927,800 

2(11,2(10 

207.500 

124,130 

100.401 

172.9110 

91.40(1 

15.97(1 

208.800 

88,729 


Population. 


98,783,300 
8,033,500 
8,000,00(» 

51.173,000 

,39.(101,50(1 
2,3'H,7SO 

19.588.700 
5.522.400 

28.(i0l.(j(l(l 
3,781, .5(10 

64,920.000 

40,831,400 


B.H.P. 

avail- 

able per 

.sq.  mile. 

94 

9-4 

8-7 

24-8 

2(1-8 

44-3 

2(1-3 

2(1-0 

43-S 

125-2 

6-8 

10-9 

B.H.P.  B.H.P.  per  capital. 

developed  

per  sq.  Avail- 
mile,  able. 


Developed, 


2-35 

0-28 

0-071 

(1-87 

234 

0-21(1 

1-86 

1-01 

0-216 

2-17 

0-13 

0-011 

3  14 

(1-14 

0-016 

9-02 

1      2-.30 

0-4(18 

2-31 

!      0-26 

0(122 

4-08 

i      (1-81 

0-127 

10-7 

1      (1-14 

0-034 

32(1 

0-53 

0  1,35 

2-96 

0-02 

0-010 

0-91 

(1-20 

0-002 

Estimate  1915. 


'  A  includes  Yukon  and  Northern   Area  improbable  of  immediate  development. 


Pelton  Wheels. 
The  eliief  characteristic  of  the  impulse  wlicel  is  the  long  range  of 
load  during  wliich  the  efficiency  is  constant.  The  same  tendency  to 
adopt  a  uniform  design  is  also  noticeable  in  respect  of  the  nozzle 
where  the  various  designs  of  rectangular  nozzle  with  movable  lip 
liave  been  discarded  in  favour  of  the  circular  nozzle  with  concentric 
pear-shaped  spear  or  interceptor  movable  in  axial  direction  for 
regulating  the  quantity  of  water  -which  is  employed  in  modern 
Pelton  wheel  design.  The  most  important  improvement,  howevei. 
is  in  respect  of  the  s.ystem  of  regulation,  which,  as  in  the  case  of  the 
Francis  turbine,  had  to  be  adapted  for  the  new-  conditions  of  electrical 
transmission,  and  at  the  same  time  confonn  to  the  increased  demand 
for  accurate  and  reliable  automatic  governing.  Three  distinct 
sv-stems  of  automatic  governing  are  now  employed,  namely  :  {n)  by- 
pass valve  regulation  ;  (h)  regidation  with  deflecting  nozzle  ;  (c) 
combined  spear  and  deflector  regulation.  The  object  aimed  at  in 
each  of  these  methods  of  automatic  control  is  to  obtain  an  instan- 
taneous regulation  of  the  quantity  of  water  in  response  to  any  load 
changes,  at  the  same  time  ensuring  a  slow  and  gradual  retardation 
of  the  flow  in  the  pipe-line  to  obviate  any  dangerous  increase  in 
pressure. 

Pipe  LrsE.s. 

The  design  and  construction  of  the  pipe-line  fonn.s  one  of  the  most 
important  sections  in  connection  with  a  hydro-electric  plant.  The 
material  used  in  the  construction  of  low-pressure  pipe-lines  is  either 
concrete,  riveted  steel,  or  wood.  The  concrete  pipe  line  has  certain 
points  of  merit  as  regards  initial  cost  and  durability,  and  has  an 
undoubted  field  of  usefulness.  On  the  other  hand,  the  lack  of 
flexibility  and  high  co-efficient  of  expansion  renders  it  necessary  to 
make  provision  to  prevent  cracks  due  to  uneven  settlement  where  the 
soil  is  of  a  loose  nature,  and  also  suitable  expansion  joints,  which  is 
often  a  difficult  matter.  Wood  stave  pipes  are  utilised  to  a  gieat 
extent  for  pressures  up  to  about  1  ~o  f t. ,  both  in  America  and  ( 'anada. 
For  use  in  connection  with  water-power  developments  the  pipe  is 
made  "  continuous,"  the  rough  lumber  being  made  into  staves  of 
correct  shajie  and  angles,  and  joined  together  on  site  b.y  means  of 
wooden  or  metal  tongues  and  breaking  iomts  between  adjacent 
staves  so  as  to  fonn  a  continuous  length.  The  foiished  pijx"  is 
wound  round  with  iron  hoops  and  secured  by  adjustable  clamps  of 
malleable  iron,  through  wliich  the  threaded  ends  of  the  rings  pass 
and  are  tightened  by  means  of  washers  and  nuts.  One  of  tho  cliief 
characteristics  of  the  wooden  stiive  pipe-line  is  its  durability  and 
low  cost,  together  with  a  low  coefficient  of  friction,  and  is  therefore  of 
particular  advantage  for  the  construction  of  the  upper  portion  of 
pil)e-lines  where  suitable  wood  can  be  procuied. 

The  two  tyi^es  of  steel  pipes,  riveted  or  welded,  are  used  in  con- 
nection with  hydro-electric  plants,  the  former  for  low  and  medium 
pressures,  and  the  latter  exclusively  for  high-pressure  plants.  For 
long  pipe-lines  under  low  heads,  the  riveted  pipe  has  been  sujjerseded 
either  by  concrete  or  wood,  as  for  large  diameter,  the  riveted  piije 
must  be  made  sufficiently  thick  to  retain  its  circular  shape,  and  in 
addition  take  all  the  bending  stresses  caused  by  the  weight  of  the 
w ater  to  allow  as  great  a  distance  as  possible  between  the  suppoits, 
and  consequently  the  cost  is  veiv  often  prohibitive  as  compared 
with  a  conduit  made  of  either  of  the  first-mentioned  materials. 

The  welded  steel  pipe-lines  signify  the  most  important  develop- 
ments in  recent  years  as  a  result  of  the  progressive  utilisation  of 
high  heads  which  necessitated  a  closer  study  of  the  pipe-lhie  con- 
struction than  had  hitherto  been  the  case.  The  welded  pipes  are 
made  by  the  water-gas  process,  the  plates  being  bent  to  shape  and 
the  overlapping  edges  heated  b_v  means  of  water-gas  and  welded 
together  under  high   s]ieed   mecdianically  driven    hammers,   which 


method  produces  a  weld  of  a  strength  of  approximately  95-97  per 
(-eut.  of  tlie  strength  of  the  full  plate.  After  welding,  the  pipes  are 
annealed  to  remove  all  internal  stresses. 

CoNCLTJSIOJl.';. 

The  outstanding  features  in  the  development  of  the  utilisation  of 
water-power  can  be  summarised  as  follows  : — 

1.  The  exclusive  use  of  two  t.ypes  of  turbines  only,  namely, 
Francis  re-action  turbines  for  low  and  medium  heads,  and  Polton 
impulse  wheels  for  high  heads. 

2.  The  extension  of  the  use  of  Francis  turbines  under  heads 
approaching  8O0  ft.,  and  Pelton  -wheels  in  single  stage  up  to  5,500  ft. 

3.  The  exclusive  adoption  of  balanced  wicket-gates  for  regulation 
of  Francis  turbines  and  the  circular  nozzle  with  combined  deflector 
and  needle  regulation  for  Pelton  wheels. 

4.  The  standardisation  of  turbine  ruimers  and  increased  specific 
speed  pennitting  the  use  of  single  vertical  units  of  large  output  under 
low  heads. 

5.  The  general  increase  of  output  jwr  unit,  the  maxinunn  output 
at  present  being  31,200  b.h.p. 

6.  The  general  increase  of  the  overall  efficiency  of  about  6  to  10  per 
cent. 

7.  The  exclusive  use  of  oil-pressure  governors. 

8.  The  efficient  regulation  (by  means  of  differential  suige-tanks) 
of  turbines  using  long  pijie-lines. 

9.  The  emplojnnent  of  large  diameter  pipe-lines  under  high  heads 
resulting  in  an  appreciable  reduction  of  the  initial  cost  of  develop- 
ment. 

These  developments,  coupled  with  the  improved  construction  of 
impounding  dams  in  addition  to  multifarious  improvements  in 
details  to  ensure  eftective  safeguards  and  reliability  in  operation, 
constitute  an  enormous  advance  from  a  purel.y  technical  point  of 
view.  According  to  Piof.  Gibson's  estimate,  the  total  amount  of 
water-power  available  in  the  world  exceeds  200  million  horse-power, 
and  in  Table  III.  is  set  out  the  at-ailable  water-powers  capable  of 
economic  development  in  the  principal  tountries  in  Europe  and 
America,  together  with  the  amount  already  developed,  as  published 
by  theWater  power  Branch  Ministry  of  Interior.  Ottawa,  which  cannot 
fail  to  reveal  the  enormous  scope  for  further  developments  of  the 
world's  water-pow-er  resources. 


Measurement  in  Steel  Works. 


The  •■  Hardware  Trade  Journal  "  gives  a  description  of  the  pyro- 
metric  recording  station  which  is  installed  close  to  a  gr.mp  of  treatment 
furnaces  at  the^Elswick  works  of  Sir  W.  6.  ArnistriiiiL'.  Wliitworth  & 
Company,  and  of  the  p.vrometric  and  testing  LiliLiatm  i.--  uhich  have 
bjen  erected  in  duplicate  at  the  Elswiek  and  (Jpcnsliaw  works  of  the 
same  Company.  The  work  undertaken  in  the  chemical  laboratories 
comprises  the  analvsis  of  steels,  ferro-alloys,  non-ferrous  metals,  fuels 
refractory  materiars.  lubricants,  paints,  gas,  explosives  and  all  .general 
commercial  products.  The  numerous  furnaces  of  which  both  the 
electrical  and  gas  types  are  installed  are  controlled  by  pyrometers 
which  are  con3tantl.y  being  calibrated  fiom  the  pyrometric  laboratory. 
The  laboratories  are  fitted  with  tensile  and  bending  t<>3ting  machines, 
impact,  shock,  Brinell,  and  other  machines  for  examining  the  materials 
em])loyed  in  motor-car,  aeroplane,  locomotive  and  general  engineering 
construction.  A  special  section  of  the  works  i.s  set  aside  where  repeat 
experiments  are  carried  out  on  a  large  scale  under  identical  works  con- 
ditions. The  laboratory  staff  have  the  duty  of  collaborating  mth  the 
works  to  see  that  operations  and  processes  are  effected  on  scientihc 
lines.  Close  observation  is  kept  of  possible  sources  of  waste,  including 
especially  the  reclaiming  of  steel  and  metal  waste  during  manufacture 
and  the  "utilisation  of  metallic  oxides  recovered  from  flues. 
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Present-day  llacliourapliy. 

Jl>-   .Major   G.    M\   V.    KAYK.   O.H.F..    .M.A..    I>.S«. 


The  grcatpst  stimulus  in  tlic  liiston-  of  mankind  was  given  to 
surgcrj-  and  medicine  during  the  war.  Each  gained  new  powers  due 
in  great  part  to  the  increasing  utilisation  of  physical  agents  and 
physical  methods.  Through  the  agency  of  the  X-raj's,  electricity, 
heat  and  light  radiations,  together  with  massages,  many  thousands 


t'lc.   1. — Kadiogkaph  ok  Ei.f.(  trkally-heatei)  Karthenwake  Coffee- 
Pot.    (Srxic  Research  Laboratories.) 

of  woimded  soldiers  have  been  saved  from  a  life  of  hopeless  misery 
and  humiliation.  The  X-ray  has  now  become  as  indispensable  to 
the  surgeon  as  the  dressing  or  the  splint,  and  it  is  an  essential  adjunct 
in  prescribing  and  directing  as  well  as  in  avoiding  operations.  The 
X-ray  detection  of  embedded  bullet  and  shell  fragmi^nts  in  any  part 
of  the  body  became  so  certain  in  the  war  as  to  be  commonplace. 

Stereoscopic  radiography  and  flash  radiography,  using  exposures 
of  1/100  second  or  less,  have  attained  a  wonderful  pitch  of  excel- 
lence. X-ray  technique  has,  in  fact,  improved  so  vastly  as  to  give 
the  diagnostic  methods  of  physician  and  surgeon  a  facility  and  pre- 
cision which  was  never  dreamt  of  at  one  time.  Furthermore,  a  new 
branch  of  radiography  has  developed  within  the  last  year  or  two,  in 
the  application  of  X-rays  to  the  study  of  materials  and  structures. 
This  new  science  of  industrial  radiography  has  a  ])romising  future 
before  it. 

The  Rostges  Society  Exhibitios. 

An  imusually  instructive  demonstration  of  the  progress  of  radio- 
graphy was  provided  by  the  collection  of  radiographs  by  members  of 
the  Rontgen  Society  recently  exhibited  in  the  rooms  of  the  Royal 
Photographic  Society.  The  two  hundred  or  so  radiographs  sen'ed 
to  illustrate  the  development  of  the  art  since  the  discovery  of  the 
X-rays  some  24  years  ago.  On  two  evenings  during  the  four  weeks' 
run  of  the  exhibition,  the  members  of  the  Royal  Photographic  and 
Rontgen  Societies  met  on  subjects  of  common  interest.  On  the  first 
evening  Dr.  G.  H.  Rodman  gave  a  popular  lecture  on  the  X-rays, 
and  on  the  second  evening  a  discussion  was  ojx^ned  by  the  author  on 
radiologj-  and  radiometallography. 

The  feature  of  Dr.  Rodman's  discourse  was  the  marvellously 
beautiful  collection  of  radiographs  shown  on  the  screen.  Some  of 
the  shell  radiographs  taken  by  Dr.  Rodman  must  have  tempted 
many  a  photographer  in  the  audience  to  consider  whether  he  should 
change  his  wave-length  and  go  in  for  radiography  in  future.  For, 
as  is  now  well  knomi,  it  is  only  the  fact  of  X-rays  jwsscssing  wave 
lengths  some  10,000  times  shorter  than  those  of  light,  that  gives  the 
former  their  uncanny  projjerty  of  penetrating  substances  opaque 
to  light.  With  X-rays  there  is  no  distinction  as  in  light  between 
transparent  and  opaque  bodies  ;  there  are  only  degrees  of  trans- 
parency. The  transparency  of  a  body  depends  both  on  its  thickness 
and  on  the  atomic  weight  of  the  atoms  of  which  it  is  built  up.  A 
load  atom,  for  example,  is  much  less  transjiarent  than  one  of  alu- 
minium. The  transparency  is  not  affected  by  physical  or  chemical 
states  ;  it  is  the  same  whether  the  substance  is  hot  orcold,  or  whether 
the  atom  is  free  or  combined.     The  higher  the  voltage  on  the  X-ray 


bulb,  the  shorter  the  wave  length  and  the  "  hanler"  i>r  moi-e  jK-ne- 
trating  are  the  X-rays.  X-roy  photography  may  l)e  likened  to 
shadow  photogn>|)hy,  and  here  we  would  plead  for  some  unification 
of  temis.  Just  as  a  photographer  talks  of  a  i>hotogrii))h,  we  wouM 
suggest  a  radiographer  should  it'fer  to  a  radiogra|)li  in  preferi'ncc  to  a 
radiiigmni.  skiagraph,  skiagram  or  (in  .\merica)  Himtgenograni. 

The  ('ooi.ini;E  Tube. 

Sii  far  as  the  X-ray  tube  is  concerned,  the  t'oolidgc  tube  is  by  far 
the  biggest  step  in  pmgress.  Its  own  devclopuKMit  has  lieen  chielly 
in  the  din'ction  of  smallness.  The  radiator  tube,  wliicli  kee])s  its 
target  cool  by  means  of  external  cooling  fins,  ]X)ssesses  the  valuable 
pro]K-rty  of  self-rectification,  so  that  the  tube  can  be  joined  direct  to 
an  interrui)terle,ss  transformer.  A  recent  development  both  in 
.Vmerica  and  this  countrj-  has  been  the  enclosing  of  both  X-ray  tube 
and  the  exciting  transformer  in  the  same  aluminium  tank  full  of  oil. 
.Vll  the  high-tension  wires  are  thus  enclosed,  and  the  arrangement  is 
foolpi-oof  (Ml  tills  score. 

t'ooliilgc's  latest  type  of  tube,  designed  esjiccially  for  jiortable 
apparatus,  is  made  of  verj-  thick  lead  glass  with  a  thin  window  of 
ordinapi-  glass.  The  walls  are  about  \  in.  thick,  the  overall  dia- 
meter of  the  tube  being  only  2i  in.  Thus  a  large  measure  of  protec- 
tion is  provided  for  the  ojx-rator  by  the  tube  itself.  In  1915  Coolidge, 
by  the  use  of  water-cooled  targets,  carried  out  some  remarkable 
exjx'riments  on  power-input.  Some  of  the  tubes  were  run  c(mtin- 
iiously  for  two  or  three  days,  passing  200  milliamix>res  at  70,000  volts. 
The  ]X)wer  absorbed  was  thus  14  kw.,  or  18  ii.p. 

The  question  of  the  relative  merits  of  the  induction  coil  ami  the 
transfoniiei'  is  at  present  the  subject  of  great  controversy.  A  com- 
bined nuM'ting  of  the  Institvition  of  Electrical  I">ngineeis,  the  Rontgen 
Societj-  and  the  Elect rotherapeutic  Section  of  the  Royal  Society  of 
Medicine  v ill  attempt  to  thrash  out  the  question  on  February'  26th. 
X-rays  have  been  detected  through  as  mucli  .is  .">  mm.  of  lead,  and  for 


Flo.  2. — Raoiogkai-h  of  Laminated  Aeroplane  Spar,  Showing 
Concealed  Knots  and  Grub-Hole  in  Middle  Lamina.  (Knox  and 
Kaye.) 

adequate  protwtion  of  the  ojierator  ."Jmrn.  of  lead  is  advisable 
Lead  glass  or  lead  rubber  is  from  1.5  to  2.5  per  cent,  as  efficient  as  the 
same  thickness  of  lead. 
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Badiometallography. 

With  reference  to  the  new  science  of  radiometallography,  the  great 
advantage  of  the  method  is,  of  course,  that  \vc  can  sjiy  out  the 
interior  of  an  opaque  body  witliout  injuring  it  in  any  way.  So  far, 
the  present  practicable  depths  which  can  be  investigated  are  about 
3  in.  of  steel,  about  6  in.  of  aluminium  and  12  in.  or  more  of  wood. 
The  method  is  surprisingly  sensitive,  for  example,  different  qualities 
of  a  metal  possessing  different  densities  display  different  intensities 
in  a  radiograph — e.g.,  a  wrought  rivet  in  a  casting  of  the  same  metal 
shows  up  as  a  darker  image.  Equjil  thi(tknesses  of  carbon,  nickel 
and  tungsten  steels  difier  markedly  in  transparency.  Porous 
regions  in  metals  show  up  as  light  jiatches.  In  alloys  the  uneven 
distribution  of  any  component  yields  a  "  jiatchy  "  radiograph. 

Flaws,  blowholes  and  other  defects  in  castings,  forgings  and  welds 
(either  electric  or  acetylene)  show  clearly.  In  a  bad  weld  the  edges 
of  the  original  plates  can  be  seen,  but  they  entirely  disappear  if  the 
weld  is  satisfactory.  Blisters  and  blowholes  show  up  as  light  sjwts. 
their  presence  affording  a  guide  as  to  whether  the  heat  has  been 
excessive.  X-ray  examination  will  often  diagnose  hidden  corrosion. 
defective  soldering  or  brazing,  the  substitution  of  one  metal  for 
another,  concealed  riveting,  stopping  or  pinning  to  cover  defects  and 
so  on.  Many  other  uses  will  doubtless  occur  to  the  electrical  engi- 
neer. The  method  has  its  limitations — for  example,  hair  cracks  in 
castings  which  usually  follow  a  tortuous  path,  are  very  fine  and 
cannot  be  detected.  Agaui,  if  the  body  has  a  complicated  shape, 
and  consequently  casts  a  complicated  sha(Un\',  its  interpretation  may 
be  impossible. 

X-RAYS  AND  Heavy  Engineering. 

So  at  present  the  method  is  in  practice  confined  to  relatively 
"  straightfonvard  "  jobs,  in  which  the  thickness  of  metal  does  not 
exceed  the  above  figures.  But  in  the  case  of  heavy  engineering 
much  greater  thicknesses  are  involved,  and  if  progress  is  to  be  made, 
means  will  have  to  be  found  so  that  exposures  may  not  be  intoler- 
ably long. 

As  far  as  power  goes,  the  electrical  engineer,  if  we  can  only  interest 
him,  can  give  the  radiologist  the  electrical  power  he  needs,  at  any 
rate,  if  the  voltages  are  not  excessively  high.  The  stumbling  block 
is  the  X-ray  tube.  We  want  a  super-Coolidge  tube  as  much  superior 
to  the  ordinary  Coolidge  as  the  Coolidge  is  to  the  ordinary  gas  tube. 
The  great  difficulty  is,  all  X-ray  tubes  are  so  inefficient,  1  part  in 
1,000  is  an  average  figure,  the  rest  being  converted  into  heat  at  the 
target.  Consequently  we  have  to  pump  much  excess  'energy  into 
the  tube  and  overcome  the  heat  difficulties  as  best  we  may.  Glass 
envelopes  will  not  stand  up  to  excessive  energy  input,  and  we  may 
have  to  turn  to  silica  or  metal  bulbs. 


FU..    .S. R.iDIOGKAPH    (IF     FrA(TI"I!EI)    SkILI,. 

It  cannot  be  denied  that,  had  it  not  been  for  the  Coolidge  tube, 
radiometallography  could  never  have  been  considered  as  a  com- 
mercial proposition,  for  the  penetrating  power  of  the  hardest  rays 
emitted  by  an  X-ray  bulb  depends  directly  on  the  voltage  applied  to 
the  tube,  and  we  can  apply  much  more  voltage  to  a  Coolidge  than  to 


a  gas  tube.  Now  it  can  bo  shown  that  the  thickness  of  metal  pene- 
trable by  X-rays  varies  as  the  cube  of  the  voltage — i.e.,  if  we  double 
the  thickness,  the  voltage  has  to  be  multiplied  by  8,  to  keep  the 
exposure  the  same,  assuming  our  means  of  registering  the  rays  are 
equally  good.  Now,  tho  ordinary  Coolidge  tube  will  take  no  more 
than  200,000  volts,  preferably  less.  This  can  be  boosted  up  to 
300.000  by  lengthening  the  tube  and  completely  immersing  it  in  oil. 
But  the  ini  riMse  ir\  ixMietrating  power  in  stepping  from  200,000  to 
300,000  volts  is  not  large,  and  moreover  the  dangers  arisiniifroni  such 
enormous  voltages  cainiot  be  denied 


Fig.  4. — Radiograph  illustratixg  Method  of  Searching  for 
Break  in  Heating  Element,  Sewn  in  Lining  of  Aeroplane  Pilot's 
Leather  Waistcoat.     (Sunic  Research  Laboratories.) 

The  case  would  seem  to  be  on  all  fours  with  wireless  telegraphy, 
where  the  power  at  transmitting  stations  ceased  to  climb  up  when 
the  thermionic  detector  arrived.  We  want  an  equally  sensitive 
detector  for  the  X-rays,  for  that  way  progress  lies.  As  regards 
screens,  there  is  room  for  great  improvement,  for  at  the  present  time 
we  cannot  screen  more  than  2  mm.  or  3  mm.  of  steel.  As  to  photo- 
graphy, there  is  room  here  also  for  improvement.  So  far  progress 
has  been  in  several  directions.  One  consists  in  thickening  the  emul- 
sion or  richly  loading  it  either  with  more  silver  or  with  heavier 
metals — the  benefit  is  appreciable  though  not  markedly  so,,  and  the 
difficulties  of  development  are  increased. 

The  intensifying  screen  has,  of  course,  been  responsible  for  great 
increases  in  sensitiveness — twenty-fold,  in  some  instances.  Some 
good  illustrations  were  shown  in  the  exhibition  referred  to.  Apropos 
of  intensifying  screens,  most  British  screens,  for  example,  the  Sunic, 
are  very  fast,  but  impair  the  detail  slightly  in  certain  classes  of  work. 
Some  of  the  new  American  screens  are  wonderfully  free  from  grain, 
but  only  at  the  sacrifice  of  speed.  Incidentally  the  importance  of 
the  closest  contact  between  the  screen  and  the  emulsion  is  verj-  great 
for  high  class  work.  The  flexible  celluloid  backing  of  some  American 
films  helps  to  get  good  contact  One  of  the  biggest  advances  in 
X-ray  photography  has  proved  to  be  the  duplitised  film — i.e.,  a  film 
coated  with  emulsion  on  both  sides  of  the  celluloid — an  idea  not  as 
American  as  is  generally  imagined.  But  we  want  something  which 
will  take  matters  into  another  stage  of  sensitiveness  altogether.  If 
such  plates  arrive,  and  radiometallography  ma}-  provide  the  neces- 
sary stimulus  for  plate  makers  to  "  get  busy,"  medical  radiologists 
stand  to  reap  the  benefit.  Perhaps,  however,  photography  may  not 
be  the  key.  X-rays  exert  certain  chemical  effects — can  we  find  an 
infinitely  sensitive  chemical  test ;  the  X-rays  reduce  the  electrical 
resistance  of  selenium — can  we  get  over  the  fatiguing  effect  and 
develop  this  into  a  sufficiently  delicate  method  ;  the  X-rays  ionise  a 
gas — can  we  call  in  the  thermionic  valve  ;  it  should  be  a  relatively 
easy  matter  to  arrange. 

Aircraft  Radiography. 

During  the  war  Dr.  Knox  and  the  author,  on  behalf  of  the  Aero- 
nautical Inspection  Department,  developed  a  method  of  examining 
the  wooden  parts  of  aeroplanes  by'X-rays,  both  in  regard  to  material 
and  construction.  The  method  (of  which  some  examjiles  were  on 
view  in  the  exhibition)  was  not  applied  so  much  to  jiarts  made  of 
solid  wood  as  to  those  constructed  on  the  laminated  or  "  box ' 
principle.  This  method  of  construction — which  was  introduced  at  a 
time  when  the  countrj''s  supplies  of  high-grade  aeronautical  timber 
were  nmning  short — enables  much  smaller  timber  to  be  used,  but 


144 


THE  ELECTRICIAN. 


■PF.llKUAUY    0,    1920. 


adds  vorj-  greatly  to  tho  difficulties  of  inspection.  Owing  to  tl)c  i\\K 
of  construction,  togothcr  wit  h  the  fiu-t  tliat  many  sudi  wi«)cl  jiarts  are 
usually  wrapped  in  fabric,  it  has  been  jwssihle  for  certain  defirts  to 
avoid  detection  except  by  dtstnictive  tests. 

But  the  inspector  now  receives  a  powerful  ally  in  tho  X-mys, 
which  reveal  with  astonishing  clearnesis  hidtlon  faults  such  as  knots, 
grub  holes,  bad  gluing  and  jKior  workmanship  in  the  internal  struc- 
ture. As  all  wooils  are  jxirticularly  tnxiisiKUvnt  to  X-raj-s,  a 
fluorescent  screen  can  be  used  for  much  of  this  work. 

Other  passibilities  may  be  foreseen  of  the  practical  applications  of 
X-rays  to  the  examination  of  timl«T  genomlly.  It  may  even  prove 
exp«'(lient  to  radiograph  valuable  growing  trees  to  scan'h  for  defects. 
Further,  X-rays  are  cajiable  of  revealing  "  ligure  "  arising  from  con- 
tortions of  the  fibre,  a  feature  of  high  commercial  importance. 

The  pnsence  of  severe  internal  shakes,  lilled  with  mineral  dejxjsits 
(like  the  phosphatcw  in  teak)  or  of  foreign  bodies,  is  clearly  revealed 
by  the  rays.  Accidents  to  both  sawmill  plant  and  workmen  have 
frequently  been  caused  by  stones,  old  axes,  nails,  staples,  &c.,  which, 
left  in  a  fork  of  a  tree  or  driven  into  the  butt,  have  been  subse- 
quently overgrown  with  sound  wood. 

("areful  examination  by  the  X-raj's  of  hardwood  destined  for 
aeroplane  propi^llers,  &c.,  might  sen-e  to  detex^t  incipient  cracks  indi- 
cative of  internal  residual  sti'esses  produced  by  imiiroper  methods  of 
kiln  drj'ing.  Such  stre.-i.ses  may  lead  to  siilisc(iuciit  uai|iiiig  or 
even  airtual  tearing  of  the  ghu;  joints. 


RAnior.H.APHY  OF  Oil  P.mxtincs. 

Probably  the  most  novel  radiograjihs  in  the  exhibition  were  those 
by  Dr.  L.  (i.  Heilbrt>n,  of  Am.sterdam,  of  certain  Dutch  oil  jMiintings 
of  date  about  I'ltH).  .Susix-cled  of  having  been  alten-d  by  a  sub.se- 
(|uent  artist,  the  pictui-cs  when  radiographed  clearly  irvealed  this  to 
be  the  case.  In  one  |>icluiv  an  infant  in  the  arms  of  a  Maihnina  had 
been  ])ainted  out,  and  in  anotlu'ra  female  ligur*-  a  sometime  donor 
of  the  pictuni — had  been  su|HTim|K)sed  on  that  of  a  monk. 

The  medical  side  of  radiography  was  well  to  the  fon-  at  the  exliibi- 
tion,  but  8])ace  forbids  a  full  discussion.  ])r.  Knox  showed  a  series  of 
masterly  prints,  including  a  flash  photograph  of  a  band  which,  for 
contra.st,  was  mounted  alongside  one  of  Mr.  Campbell  Swinton's, 
taken  in  .Tanuaiy,  18i)f),  with  2,(M10  times  the  exposure  !  Another 
radiogra])h  of  inteix-st  A\as  th(^  hand  of  a  munnny.  A  very  large 
print,  some  8ft.  I>y  4  ft..  was  that  of  a  coni])lete  human  skeleton. 
Dr.  Tburstan  Holland  and  others  showed  brilliant  work  in  chest  and 
abdominal  radiiigrai>hy.  Hecleri;  was  resjwnsible  for  some  line 
examples  of  a  method  of  obtaining  radiographed  linger-prints. 
Among  others  we  noticed  exhibits  of  great  interest  on  radiometal- 
logrophy  from  I'ilon  and  the  Sunic  Research  Laboratories. 

In  conclusion,  congratulations  are  due  to  the  Rontgen  Society, 
which,  now  recognised  as  one  of  the  most  progressive  of  the  Ix)ndon 
Boc^ieties,  de.-ierves  commendation  for  the  way  it  continu(>s  lo  secuR' 
the  cooiMTation  of  its  phy.sical,  elcc^trical  engineering  .and  medical 
iiiembei-s  in  a  cciniinnn  effort  for  the  future  of  radiology 


Transformers  for  Electric  Furnaces,' 
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MECH.VNICAL  Stresses. 

Mechanical  stresses  take  place  frequently  during  the  melting 
period  and  are  brought  to  bear  on  the  coils  and  leads.  Tlie  ojierating 
power-factor  during  this  period  of  a  steel  furnace  (contluction  ty[X') 
is  about  0-8.  The  above  figure  is  rarely  exceeded  until  the  bath  is 
completely  molten. 

When  the  furnace  bath  is  molten  and  the  arcs  become  steady,  the 
power-factor  rises  to  0-9  or  0-92.  Taking  the  melting  period  with 
a  power-factor  of  0-8,  the  reactance  voltage  in  the  circuit  is  conse- 
quently 60  per  cent.,  so  that  if  the  arc  should  be  short-circuited  the 
maximum  current  would  be  1-6  times  fiUl  load.  When  molten  and 
at  a  power-factor  of  0-9,  the  reactance  voltage  in  the  circuit  is  4H-.5 
per  cent.,  and  permits  of  a  maximum  short-circuit  current  of  2-.'J 
times  normal. 

A  2,0CH)  k.v.a.  25-period  single-phase  shell-type  transformer, 
having  a  reactance  of  7  per  cent.,  will,  if  short-circuited  directly 
across  its  secondarj*  leads,  allow  a  current  of  approximately  14-.'{ 
times  its  full-load  current  to  flow  provided  the  supply  voltage  is 
maintained.  This  current  brings  a  mechanical  stress  to  bear  on  the 
coils  in  an  axial  direction  of  approximately  60  tons. 

If  the  transformer  is  supplying  a  furnace  and  during  the  melting 
period  (power-factor  0-8)  is  short-circuited  by  the  electrode  coming 
into  direct  contact  with  the  bath,  the  short-circuit  current  that  will 
flow  will  be  1-6  times  full  load,  since  the  reactance  in  circuit  is  60 
per  cent.,  i.e.,  7  per  cent,  in  the  transformer  ■  .^53  jier  cent,  in  the 
furnace  lay-out. 

The  mechanical  stress  due  to  this  current  is  approximately  0-3  ton 
on  the  coiLs  in  an  axial  direction. 

If  the  short-circuit  occurs  during  the  molten  ])eriod,  i.e.,  power- 
factor=0-9,  the  short-circuit  current  is  21$  times  full  load,  for  the 
reactance  in  circuit  is  now  approximately  4:5-.5  per  cent.,  i.e.,  7  \>er 
cent,  in  the  transformer  and  .36-5  per  cent,  in  the  furnace  and  lay-out. 
This  current  brings  a  mechanical  stress  of  approximately  0-8  ton  on  to 
the  coils  in  an  axial  direction. 

Thus  during  normal  operation,  furnace  transformers  are  not  sub- 
jected to  heavy  mechanical  stresses  by  the  short-circuiting  of  elec- 
trodes. Heavy  stresses  do  occur  if  the  transformer  low-pressure 
terminals,  or  if  the  primary  windings  between  tappings  become 
short-circuited. 

Furnace  Lay-out. 

The  satisfactory  opt^ration  of  dectric  furnaces  depends  also  on  the 
relative  positions  of  transformers  and  funiace  and  the  heavy  current 
connections  between  them.     The  effects  of  a  bad  lay-out  are  chiefly — 

Low  o[X'rating  power-factors,  hence  inefficient  working  and  a 
possible  loss  of  useful  working  voltage. 

Heating  up  of  leads,  clam{)s  and  cables. 

Unbalancing  of  voltages  on  the  furnace  .and  unbalanced  load 
currents  and  phase  relation  on  the  supply  side  of  the  transformers. 


(Concluded  from  p.  II  7.  > 

This  excess  value  or  inequality  of  inductance  cavises  heavy  or 
iniequal  voltage  drops  in  the  leads — a  trouble  which  grows  with 
increase  of  current. 

In  orcler  to  reduce  the  jxjssibility  of  a  heavy  choking  effect  and 
unbalanced  voltages,  the  following  suggestions  will  be  helpful  : — 

1.  Transfonners  should  be  placed  as  near  to  the  furnace  as  jiossible, 
so  that  heavy  low-pressure  leads  may  be  of  minimum  length. 
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Fio.  5.— Curves  of  Approximate  Wkioiit  and  Prick  pkr  Nominai- 

KiLOVOLT-AMPEKE     RATED     OuTPUT    FOR    .SlNQI-E-PHASK    OlI.-INSULATED 

Water-cooled  and  Oil-insulated   Force-cooled  Furnace  Trans- 
formers WITH  L.lW-PRESSURE  RaXUE  OF  1  TO  I'31. 

2.  Ix)w-pressure  leads  of  the  various  ph.ases  should  be  symme- 
tricrally  jjlaced  with  resjicct  to  transformers  and  furnace. 

3.  The  area  between  positive  and  negative  low-pressure  leads 
shoidd  be  as  small  as  possible,  and  also  that  between  phases,  so  that 
inductance  may  be  a  minimum. 

4.  Ix)w-pressurc  leads  for  heavy  currents  (above  .'5,000  amiieres) 
should   be  in  multiple  and  interleavec!  from  the  transformer  to  a 
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piint  as  near  the  furnace  as  ixjssible.  This  w  ill  ket-p  tlie  inductance 
low  and  make  that  of  each  lead  approximately  the  same,  thus 
ensuring  that  each  paraUel  lead  takes  its  proper  share  of  the  load. 

5.  Heavj'  current  leads  should  not  be  run  near  any  heavy  magnetic 
structure  such  as  girders  or  supjiorting  columns,  unless  both  the 
positive  and  negative  leads  are  run  together  and  interleaved. 

6.  No  magnetic  material  should  fonu  a  closed  circuit  around  any 
positive  or  negative  conductor,  or  heavy  currents  will  be  induced 
in  that  circuit.  The  positive  and  negative  conductors  interleaved 
mav  be  run  through  a  magnetic  cireuit.  Clamps  for  heavy  current 
leads  should  be  of  non-magnetic  material. 

If  these  are  followed,  little  trouble  will  be  experienced  in  con- 
nection with  furnace  lay-outs  up  to  fairly  largo  sizes.  In  future 
heavier  currents  wiU  have  to  be  dealt  with  than  in  the  past,  and  a 
limit  may  be  reached  owing  to  the  greater  latitude  required  as 
regards  loop  area  for  the  accommodation  of  the  leads.  In  conducting 
hearth  funiaces,  the  height  of  the  loop  becomes  excessive  and  a  large 
enclosed  area  results,  leading  to  a  low  power-factor,  low  electrode 
voltage  and  inefficient  working.  In  some  cases  little  additional 
energy  is  obtained  on  the  furnace  due  to  an  increase  in  load. 

Cost  and  Wkici  t. 

The  cost  anil  weight  of  furnace  transformers  are  dejiendent  on 
the  maximum  low-pressure  current  and  the  voltage  variation  re- 
quired, apart  from  the  variables  of  voltage  and  frequency.  In 
general,  the  furnace  transformer  kilovolt  ampere  rating  is  a  figure 
much  below^  that  for  a  power  transformer  of  the  same  weight. 

For  instance,  take  a  2,0(X)  k.v.a.  2.3-iK'riod  6,000/65  ;  75  ;  85-volt 
transformer  w  ith  full  output  at  eacli  tapping  ;  this  would  be  equiva- 
lent in  weight  to  a  2,620  k.v.a.  jwwer  transformer.  If  the  low- 
prejjsure  current  is  constant  at  each  low-pressure  voltage,  then  the 
equivalent  power  transformer  for  the  same  weight  would  be  2,310 
k.v.a. 

Approximate  prices  and  weights  are  gi\en  in  the  curs'es.  Fig.  o. 
for  transformers  whose  voltage  variation  is  obtained  by  means  of 
tappings.  For  furnace  transformci-s  complete  with  boostcre  or 
regulating  transfonnei-s,  the  prices  would  have  to  be  increased  10  to 
15  percent. 

DISCUSSION. 

ilr.  H.  JI.  Savers  said  a  transformer  for  furnace  jiurpoiics  hail  to  be 
a  caricature  of  ordinary  transformer  design  on  account  of  the  abnormal 
conditions  it  had  to  meet.  *  In  furnace  transformer  design  the  designer 
ought  to  be  the  designer  of  the  whole  electric  circuit  from  tlie  trans- 
former to  the  furnace  electrodes,  and  he  should  know  in  advance  the 
maximum  reactance  that  would  be  introduced  and  make  allowance 
for  it  in  the  terminal  voltage  on  the  low  tension  side.  He  gathered  from 
the  Paper  that  tappings  on  the  primary  were  favoured,  but  that  the 
author  was  not  very  well  satisfied  with  that  condition  of  things.  There 
might,  however,  be  cases  where  that  method  could  be  adopted  without 
much  risk.  If  the  transformer  were  fed  from  a  star-connected  three- 
phase  system  with  the  star-point  earthed,  tappings  at  the  neutral  end 
of  the  primary  might  not  entail  a  great  amount  of  risk.  The  rational 
method  surely  was  the  one  mentionedlby  the  author  of  using  a  booster 
externally  to  the  transformer  and  regulating  on  that.  That  had  the 
advantage  of  keeping  up  the  power  factor.  Would  it  not  be  better 
to  split  up  the  flux  paths  and  have  a  number  of  them  in  parallel  ?  The 
number  of  low  tension  turns  could  then  be  integral  and  the  lead  lengths 
and  other  dimensions  could  be  exactly  alike.  He  thought  the  ratio 
of  active  to  inactive  copper  on  the  low  tension  side  could  also  be  made 
higher  if  the  primary  leads  were  exactly  the  same  length.  Splitting 
up  the  flux  paths  would  increase  the  amount  of  iron  required,  and 
])erhaps  also  the  amount  of  copper,  but  it  would  make  it  easier  to  sujtport 
the  low  tension  leads  against  short  circuit.  It  would  also  improve  the 
circulation  of  oil  or  other  cooling  media.  It  would  involve  a  larger 
external  case,  and  that  meant  that  the  whole  transformer  would  get 
rid  of  its  heat  at  a  lower  temperature.  The  author  had  a  predilection 
for  the  shell  type  transformer.  That  was  understandable  from  the 
designer's  and  manufacturer's  point  of  view,  but  from  the  operating 
engineer's  point  of  view  the  core  type  was  infinitely  superior. 

Mr.  A.  M.  T.WLOR  said  the  author  seemed  to  be  of  opinion  (and  his 
figures  seemed  to  justify  it)  that  there  was  so  much  reactance  in  the 
leads  that  one  could  not  get  a  very  severe  short-circuit.  The  discussion 
onWestinghouse  transformers  about  nine  months  ago  gave  the  impression 
that  there  would  be  very  severe  stresses  on  the  windings.  The  last 
speaker  thought  that  a  booster  might  improve  the  power  factor.  As 
a  matter  of  fact,  the  power  factor  conditions  seemed  much  the  same 
in  the  static  booster  and  the  main  transformer,  but  an  advantage 
of  the  booster  was  that  one  could  either  put  the  high  tension  winding 
one  way  in  reference  to  the  mains  or  reverse  it  or  short-circuit  it.  Had 
it  occurred  to  the  author  that  if  the  high  tension  winding  of  the  boo,ster 
could  be  twisted  round  through  120^  on  to  the  next  phase  of  the  supply 
it  would  bring  the  power  factor  uji  to  unity  on  the  main  supply  at  the 
expense  of  the  current  in  the  high  tension  winding  of  the  buses  ?  If  one 
had  a  split  feeder  and  put  all  those  high  tension  windings  in  the  booster 
to  the  split  feeder,  ran  that  back  to  the  power  station  and  put  the  w'hole 
on  to  a  generator  to  give  the  wattless  components  the  main  supply  would 
then  be  working,  so  far  as  the  furnace  was  concerned,  at  an  average  of 


unity  power  factor,  and  disturbances  of  the  pressures  of  consumers' 
supplies  would  be  avoided.  During  the  last  six  months  he  had  found 
it  possible  to  superpose  a  25  ro  system  on  a  50  ^  system  and  have  the 
systems  distinct  so  that  the  frequency  or  voltage  of  either  could  be 
varied  without  interferring  with  the  other  system.  All  the  furnace 
transformers  could  be  put  on  the  superposed  system  and  the  trenuMidous 
fluctuations  on  the  lighting  and  other  consumers'  systems  would  be 
avoided.  Could  the  author  say  whether  the  furnaces  were  equally 
suitable  for  lower  frequency,  as  many  towns  had  only  25  'v:  ?  If  not,  what 
he  had  mentioned  might  be  a  way  out  of  the  difficulty.  He  suspected 
that  the  author  did  not  like  Scott-connected  transformers.  Would  he 
explain  whv  ? 

Mr.  S.  E"  Feddex  said  the  high  tension  tappings  had  always  been  a 
source  of  failure.  The  author  mentioned  a  furnace  of  15  to  30  tons 
capacity  supplied  from  a  transformer  of  8,000  k.v.a.  That  furnace 
would  have  to  l)e  oblong  or  oval,  and  he  would  have  preferred  to  have 
had  for  it  four  sets  of  2,000  k.v.a.  transformers,  a  set  to  each  pair  of 
electrodes  if  pos-siblc.  Dividing  the  transformers  up  and  getting  them 
close  to  the  electrodes  reduced  the  self-induction  of  the  leads  and  gave 
a  better  power  factor  and  reduced  loss.  He  thought  the  Scott-connected 
transformers  were  unnatural,  and  therefore  unsatisfactory.  He 
preferred  a  straight  three-phase  or  single-phase  type.  He  agreed  that 
it  was  much  more  advisable  to  boost  than  to  bring  out  tappings.  With 
regard  to  the  stresses  due  to  short  circuits  in  furnaces  if  there  were  no 
reactance,  they  had  a  case  near  the  power  station  at  Sheffield  where  the 
electrodes  were  let  down  before  the  man  put  in  the  main  switch.  They 
had  a  load  of  about  59,000  kw.  at  the  time.  The  man  was  blown  through 
the  door,  the  main  switch  bunst,  and  the  whole  of  the  1  sq.  in.  11,000- 
volt  mains  m  the  street  were  volatilized.  When  running  a  large  number 
of  machines  a  regulator  was.not  so  necessary  as  when  running  only  one 
machine.  They  had  used  at  Sheffield  an  effective  reactance  which 
consisted  of  a  lot  of  stampings,  with  an  air  gap,  which  was  put  round 
the  low  pressure  lead. 

Mr.  R.  G.  Mercier  thought  the  author  had  drawn  his  conclusions 
from  the  transformers  supplied  some  time  back.  The  troubles  with 
the  early  furnace  transformers  were  due  to  various  causes^  The  makers 
were  not  then  acquainted  with  the  heavy  surges  coming  from  the  electric 
furnace,  and  the  makers  of  the  furnaces  installed  transformers  of  too 
small  a  k.v.a.  cai)acity.  In  two  or  three  cases  those  small  transformers 
were  put  in  mainly  in  consequence  of  the  guarantees  the  transformer 
makers  gave  of  their  heavy  overload  capacities.  Transformers  of 
050  k.v.a.  were  then  put  in  for  3-ton  furnaces,  w^hereas  an  800  or  900  k.v.a. 
would  be  used  to-day.  A  third  contributory  element  to  failures  was 
due  to  users  of  the  furnaces.  If  faults  occurred  in  consequence  of 
stripping  the  raising  and  lowering  gear  the  electrodes  would  come  down 
to  the  hearth  and  there  would  be  a  dead  short  circuit.  If  a  switch 
would  not  trip,  due  to  an  accumulation  of  grit  and  dust  and  .so  on,  the 
transformer  had  to  bear  the  whole  of  the  trouble.  But  to-day  there 
were  new  conditions;  transformers  were  of  a  higher  k.v.a.  capacity 
for  a  given  size  of  fm-naee,  and  voltage  and  current  regulators  were 
used.  At  the  works  with  which  he  was  associated  they  had  a  15-ton 
furnace  using  3,000  k.v.a.  A  similar  sized  furnace  a  year  ago  had 
onlv  used  1,500  k.v.a.,  and  the  transformers  broke  down.'  The  3,000 
k.v^a.  furnace  had  no  very  heavy  surges  because  it  was  fitted  in  auto- 
matic voltaae  and  current  regulators.  He  thought  that  in  future  furnaces 
above  4  or's  tons  capacity  would  have  these  regulators.  Furnaces  of 
about  3i  tons  generally  had  hand  electric  control  and  very  small  furnaces 
direct  hand  control.  Another  cause  of  trouble  was  the  habit  of  users 
to  take  5,000  or  6,000  amperes  per  phase  on  a  furnace  designed  for 
4,000  amperes.  This  raised  the  temperature  of  the  transformers  con- 
siderably, and  in  one  case  even  caused  sludging  of  the  oil. 

Dr.  S.  P.  Smith  said  the  author  expressed  a  preference  for  sandwich 
coils,  one  reason  being  that  the  desired  reactance  was  obtained  more 
easily.  Why  did  he  particularly  want  the  reactance  ?  Was  it  to  .safe- 
■ruard  the  transformer?  With  regard  to  the  total  reactance  m  the 
secondary  circuit,  the  author  said  32  per  cent,  in  the  leads  represented 
perhaps  as  aood  conditions  as  one  could  get.  In  addition  there  was  / 
per  cent,  in  the  transformer,  making  39  per  cent,  altogether  m  that 
secondary  circuit.  He  would  be  obliged  if  the  author  would  give  a 
httle  more  information  regardina  the  necessity  for  that  internal  reac- 
tance in  the  transformer.  He  (Dr.  Smith)  had  a  prejudice  in  favour 
of  the  core  type  transformer.  Mr.  Thompson  showed  him  how  to 
design  shell  type  transformers,  and  it  was  a  complicated  job.  Would  it 
be  possible  to  use  a  core  tvpe  transformer  for  furnace  work  when  the 
coils  had  only  one  to  two  turns,  and  if  so  could  the  coils  be  made  con- 
centric? He  was  rather  surprised  that  the  author  should  use  the  sand- 
wich type  of  coils  in  a  core  type  transformer,  because,  as  the  author 
said  the  cooling  ducts  were  no  good,  being  at  right  angles  to  the  direction 
of  flow  of  the  oil.  Could  not  the  author  use  the  concentric  tj-pe  of  wind- 
ing and  olitain  the  reactance  in  the  way  he  did  \vith  the  high-reactance 
transformer  for  a  rotary  converter?  When  using  a  booster  would  the 
author  give  the  transformer  high  reactance  or  use  the  transformer  witU 
normal  reactance  and  obtain  any  further  reactance  either  m  the  booster 
or  in  the  leads  ?  ,  ,.         t 

Mr  J.  R.  CowiE  thought  the  onlv  advantage  of  the  core  type  trans- 
former was  easy  repairs.  He  had  seen  a  big  power  transformer  wliicli 
was  sent  out  by  the  manufacturers  where  the  leads  crossed  and  actually 
touched.  He  had  had  propositions  put  up  to  him  for  big  transformers 
surrounded  by  smaller  transformers  to  do  the  refining  work.  Cost  ot 
cable  was  an  important  matter;  11,000-volt  cable  cost  £3  P"  ya™. 
and-22,000-volt  £4  per  yard,  whereas  flgures  of  £1  to  £1  lo  and  t^  were 
given  for  low  voltage  cable.  The  cost  of  switchgear  ranged  from 
i  to   2-5   if   22,000   switchgear   were   used,   and   from   1    to  4   it   very 
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Iicavy  high  toii:<k>ii  <;>"ar  \von>  iisoii,  and  the  cost  of  switi-hgear  was  gi-iio- 
rally  a  small  iir<i]K)rtion  of  the  total.  He  did  not  like  tapping.s  eoming 
out  from  the  tniiisfuniieR.  Progress  was  sun- to  be  made  on  the  linos 
of  using  reguliitors.  There  was  a  h.-t.  regulator  (whieh  hnd  not  been 
mentioned)  which  gave  ranges  of  TK)  to  1(10  volts.  It  couM  Ik-  designed 
to  give  2(1  |H'r  eent.  regulation  with  a  voltage  not  exceeding  (Mitt  volts 
"Ml  the  regulator.  In  the  author's  curves  he  noticed  the  weight  dropix'd, 
but  the  price  did  not  drop  at  the  same  rate.  That  was  due  to  the  great 
dirticulty  of  making  a  mechanical  job  of  the  big  transformer. 

.Mr.  (I.  K.  T.wi.oR  said  the  company  with  which  he  was  connected 
had  thn'c  tappings  on  their  furnace  transformers.  There  hail  never 
been  any  fault  at  the  tapping  point.  A  certain  amount  of  reactance 
was  rx'quireil  in  a  transformer  for  steel  furnace  work.  Ther«'  was  about 
:tO  )iercent.  in  the  leads  and  about  1(»  percent,  in  the  transformer.  In  the 
tirst  furracc  transformer  installed  by  his  eonipany  the  i-eactance  in  the 
transformer  was  made  of  iron  shafts.  That  was  no  good  in  the  furnace, 
one  must  have  a  reactance  that  obeyed  the  lineal  law.  On  the  Tees- 
side  they  had  a  furnace  working  which  had  a  power  factor  taken  over 
six  months  of  0-9  to  0-92. 

Mr.  H.  W.  Clothier  said  the  author  ha<l  referred  to  the  dangers  due 
to  failure  of  insulation  on  the  transformer  terminals.  He  thought  they 
should  set  out  to  enclose  all  conductors.  There  should  not  be  bare 
conductors  on  the  high  tension  side,  nor  should  conductors  be  coupled 
up  with  rubber  cables  and  tajM-d  over  as  that  was  similar  to  a  baix- 
conductor  as  regarded  danger  of  insulation  failure. 

The  AiTHOR,  in  reply  to  the  discussion,  sail  Mr.  .Sayerslmd  suggested 
that  the  tappings  should  be  at  the  neutral  point.  That  would  not 
prtnent  the  voltage  piling  up  on  those  tajipings  if  one  ha])i)ened  to 
Ih'  working  on  the  inside  tai>])ing  when  a  surge  occurred.  Moreover, 
about  40  per  cent,  of  the  furnaces  in  this  country  were  two-phase, 
and  i[i  those  cases  there  was  no  neutral  point.     Another  difficulty  about 


tappings  on  the  neutral  \mis  I  hat  the  loading  of  the  parallel  conductors 
had  to  lje  balanced  on  the  low  pix-ssure  side,  and  to  do  that  the  tappings 
must  Ix'  liH'atcil  in  such  a  position  that  the  reactance  of  the  several 
coils  was  ec)ual.  The  11  turns  was  a  sjilittinp  up  of  the  llux  paths. 
The  shell  ty|H-  tra^isforuu-r  had  two  paths  in  parallel,  lie  had  tried 
to  extend  that  by  working  it  to  J  and  1  turns  and  so  on,  but  tlu'  dilliculty 
was  that  the  am|H>i\'  turns  jht  llux  jiath  had  to  balance.  There  were 
perhaps  a  dozen  failun'S  with  eoiv  type  transformers  to  one  with  the 
shell  type.  With  n'garil  to  Major  Taylor's  remarks,  the  reactiince 
of  furnaces  varied.  He  diil  not  know  anything  about  the  Wi'stinghouse 
statement.  (Major  T.vvi.ou:  It  apiH'ared  in  The  Klki  tuk  ian  of 
of  .Inly  18,  1919).  He  did  not  think  the  boosting  would  limit  tlio 
power  factor.  It  would  increase  the  reactance  of  the  circuit  to  a  certjiin 
extent.  He  thought  connecting  the  high  tension  windings  with  the 
booster  at  the  next  i)hase  woidd  Iw  rather  exiK'nsive  in  regard  to  switch- 
gear.  There  was  no  dilliculty  in  working  furnaces  at  freiiucneies  from 
2.5  to  (H)  amix-ivs,  but  the  furnace  |)coi)le  were  of  opinion  that  TiO  gave 
the  best  result.  He  ilid  not  like  Seott-eonneeted  transformera.  The 
failnres  of  the  high  tension  tappings  mentioned  by  Mr.  l''cdden  weic 
due  in  most  cases  to  the  tappings  being  placed  at  the  ends  of  the  wind- 
ings and  not  in  the  centre.  He  did  not  think  there  was  a  furnace  fitted  with 
four  sets  of  transformers  as  Mr.  Kcdclen  suggested.  A  better  elliciimc.v 
might  lie  got  in  that  way,  but  the  cost  would  be  much  heavier.  With 
regard  to  stresses  in  eonneetiem  with  the  transformers  the  experience 
Mr.  Feddeii  related  could  not  have  been  a  short  across  the  low  tension 
bars  in  the  furnace,  because  no  furiuicc  nuikcr  or  dealer  would  give  any 
ojierating  |)ower  factor  to  his  furnace  higher  than  0-92.  By  having  the 
sandwich  winding  on  the  core  at  the  ends  one  got  a  straight  line  react- 
ance, whereas  with  the  concentric  type  of  winding  a  straight  line 
reactance  could  not  bo  obtained  within  the  limit  required.  It  was 
possible  to  use  a  core  type  transformer  with  a  low  number  of  turns. 
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I.enkrigr  liidirnlor. — Me.ssrs.  I'A'crshed  and  \'ignoles  o.xliibitod 
a  useful  tyix;  of  leakage  indicator.  'I'lio  principle  of  the  indicator 
can  be  shown  most  simply  in  its  appli<tatioii  to  a  two-wire  .system 
as  indicated  in  Fig.  21.  A  voltmeter  V  is  connected  with  one 
tenninal  to  the  mid-point  of  a  resistance  Z^,  /f..  across  the  mains 
and  the  other  terminal  to  earth.  If  the  insulation  of  both  mains 
is  the  same  there  is  no  duplication  ;  but,  since  the  voltmeter  has  a 
scale  with  (■eiitre  zero,  if  the  insulation  is  unequal  theie  will  bo  a  dc- 
Hection.and  the  instrument  is  so  connected  that  the  deflect  ion  pointer 
deflects  towards  the  indiitator  main  wliicli  Is  at  fault.     The  switch 
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Fig.  21. — Connections  of  Leakaoe  Indicator  in  the  ca.se  of 
A  Two-WiRK  System. 

seen  below  the  voltmeter  in  Fig.  22  is  normally  kept  in  the  position 
to  the  left  hand  side  so  that  the  connections  are  as  shown  in  Fig.  21. 
If,  however,  the  switch  is  puslied  over  to  the  right  the  contact  .1 
is  opened  and  the  voltmeter  then  reads  the  voltage  of  the  positive  * 
main  to  earth.  If  the  switch  is  pushed  over  still  further  the  volt- 
meter, the  contact  .4  is  closed,  but  that  at  B  is  ojx^ned.  The  insu- 
lation resistance  of  either  main  can  then  be  found  at  once  by  referring 
to  a  table  which  is  supplied  with  the  instrument.  In  the  case  of 
;i-wire  systems  the  procedure  is  not  quite  so  simple.  A  relay  to 
ring  a  bell  is  provided  if  desired. 


Messrs.  Evershed  &  X'ignoles  also  showed  an  interesting  motor 
generator  giving  5,000  volts  direct  current  for  X-ray  and  other 
research  work.  'The  machine,  which  is  illustrated  in  Fig.  2^5,  con- 
sists of  three  small  magneto- 
generators  in  tandem.  Kach 
generator  is  provided  with  four 
sets  of  brushes,  each  set  serving 
its  own  winding  and  the  four  sets 
being  connected  in  series.  I'ar- 
ticularcari?  has  been  taken  to  ])ro- 
duce  an  E.M.F.  freefrom  ripples. 
For  this  reason  the  generators  are 
slightly  staggered  in  resjMict  to 
one  another  so  that  communica- 
tion in  one  doe^  not  occurat  the 
same  motor  as  communication  in 
another,  and  each  generator  is 
fitted  with  the  contlens(U'.  The 
output  is  1 5  milliamiJeres  and  the 
speed  3,000  r.p.m.  An  overload 
device  is  provided.  Noi  mally  an 
armature  closing  the  circuit  is 
kept  in  the  closed  position  by  a 
jxiimanent  magnet.  The  latter  is 
provided  with  coils  carrying  the 
main  current,  and  if  the  current 
e.xceeds  the  safe  load  thedemag- 
netising  effect  is  sufficient  for  the 
armature  to  fall. 

A  number  of  exhibits  wen-  also  shown  by  other  well-known  linns, 
but  although  of  undoubted  interest  they  did  not  present   any  par- 


Fw.  22. — Evehsiieo  &  V  [on 
Leakage   Indicator. 


Fig.  23. — Motor  Gkner. 
Jj.OOO  volts  Direct 
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ticular  points  of  novelty  and  Jo  not  caO  for  any  detailed  description. 
These  included  Messrs  Elliott  Bros..  Ltd., Messrs  Nalder  Brothers  & 
Thompson,  who  both  showed  examples  of  their  well  known  electrical 
instruments,  Messrs.  A.  C,  Cossor,  Ltd..  the  Igranic  Electric  Co.,  the 
Dubilier  Condenser  Co..  the  High  Tension  Co.,  the  Concordia 
Electric  Wire  Co.,  and  the  VVestuighouse  Cooper-Hewitt  Co  ,  Ltd. 
.Vn  innovation  of  a  useful  kind  was  the  display  of  teclmical  books 
by  Messrs.  Benn  Brothers,  the  Cambridge  University  Press,  H.  K. 
I.^wis,  Charles  Griffin  &  Company,  Macmillan  &  Company,  and 
the  Wireless  Press.  The  only  complaint  we  have  to  make  is  that 
some  of  these  stands  (not  only  those  showing  technical  books) 
were  without  attendants,  which  alwaj-s  seems  a  poor  way  of  taking 
advantage  of  an  exhibition. 

A.  Ctallexkamp  &  CoMPAsy. 
Messrs.  A.  G.\llenkajip  &  Company  showed  a  number  of  interest" 
ing  pieces  of  apparatus,  including  new  apparatus  by  Mr.  C.  R- 
Darling.  Among  these  we  noticed  a  tempering  furnace  in  which 
the  limiting  temperature  was  indicated  by  the  magnetic  character 
of  the  steel,  on  lines  which  have  now  become  familiar.  The  indicator 
in  this  case  consists  of  a  coil  in  series  with  the  furnace.  Within  the 
coil  is  suspended  a  piece  of  soft  iron,  which  is  capable  of  making  a 
contact,  completing  a  bell  circuit.  This  little  piece  of  apparatus 
stands  on  top  of  the  furnace  ;  when  the  steel  is  inserted  the  contact 
is  adjusted  so  that  the  bell  just  does  not  ring,  but  as  soon  as  the 
steel  loses  its  magnetic  qualities  the  soft  iron  armature  swings  over 
sufficiently  to  make  contact,  the  bell  rmgs.  and  the  attendant  knows 
that  the  required  temperature  has  been  reached. 

Zenith   M"g.   Company. 

The  Zenit;j  Mfu.   Company  were  showing  a  vibrating  magnetic 

rectifier  which   they  hope  shortly  to  place  on   the   market.     This 
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rectifier  is  primarily  intended  for  charging  small  accumulators,  and 
in  particular  those  which  are  used  for  lighting  and  starting  on  motor 
cars.  It  comprises  a  small  transformer  with  an  open  magnetic 
circuit,  which  is  wound  to  reduce  the  main  alternating-current 
supplj-  to  a  voltage  suitable  for  charging  up  to  12  cells  connected  in 
series.  Suitably  arranged  around  this  transformer  is  a  permanent 
horseshoe  magnet  between  the  poles  of  which  a  reed  vibrates,  carry- 
specially  shaped  copper  contacts  so  made  that  when  the  reed  vibrates 
it  alternately  touches  on  two  adjustable  carbon  blocks,  and  thus 
causes  the  alternating  current  to  be  rectified  into  unidirectional 
impulses,  which  are  quite  satisfactory  for  charging  purposes.  The 
connections  are  shown  in  Fig.  24. 

The  rectifier  has,  we  understand,  been  tested  under  working  con- 
ditions for  prolonged  periods,  and  has  been  found  quite  satisfactory. 
The  overall  efficiency  is  not  le.ss  than  60  to  70  per  cent.,  mainly 
owing  to  the  fact  that  the  low  voltage  charging  current  is  obtained 
by  means  of  a  transformer,  and  does  not  involve  the  use  of  ohmic 


resistances.  It  should  be  noted  that  both  ha!f-\\a\cs  of  the  com- 
plete alternating-current  cycle  are  used.  When  properly  adjusted 
the  sparking  on  the  contacts  is  very  slight,  and  there  is  ample  adjust- 
ment for  wear. 

There  are  no  expensive  platinum  contacts  as  in  the  older  patterns. 
A  new  set  of  carbon  and  copper  contacts  can  be  supplied  at  the  cost 
of  a  few  shillings,  but  experience  shows  that  renewals  are  only 
necessary  after  several  thousand  hours  of  work. 

A  marked  feature  was  the  great  display  of  apjraratus  for  wireless 
telegraphy.  Some  of  these  exhibits  showed  the  evolution  of  the 
theiTnionic  valve,  such  exhibits  being  shown  by  the  M.\KCONi-OsB.tM 
Valve  Company  and  the  Edison  Swan  Electric  Company.  There 
was  a  beautiful  exhibit  by  Mr.  H.  W.  Scllivan  which  included 
oscillators,  amplifiers,  air-condensers  and  non-reactive  resistance- 
boxes  for  high-frequency  measurements. 


Tree    Telephony    and 
Telegraphy.* 

By  Major-General   GEORGE   O.    SQL'IER. 

(Chief  Signal  Officer  United  States  ArmyJ 

(Concluded  frou  p.  1"12.) 

Open-cirniif  Voltage. — ^The  other  quantity  which  sen-es  to  deter- 
mine the  characteristics  of  any  antenna  sj'stem  is  the  open-circuit 
electromotive  force  E.  The  determination  of  this  quantity  is 
difficult,  and  its  measurement  so  far  has  not  been  accompUshed  with 
reference  to  this  particular  problem,  apparatus  of  sufficient 
sensitiveness  bemg  lacking.  Indirect  methods  may,  however,  be 
used. 

The  open-circuit  voltage  of  the  tree  system  as  an  antemiahas  to  be 
determined  for  different  heights  of  contact  and  for  different  fre- 
quencies. To  be  of  use  in  detenuinuig  the  beha\'iour  of  the  antenna 
system,  W'ithout  reference  to  a  particular  sending  station,  this  open- 
circuit  voltage  must  be  that  for  unit  field  strength  of  impinging 
radiation.  This  can  be  determined  by  dividing  the  observed  value 
of  voltage  by  the  calculated  field  strength  set  up  by  the  particular 
sending  anteima. 

To  make  observations  a  simple  form  of  antenna  for  which  the 
open-circuit  voltage  can  be  calculated  in  terms  of  the  field  strength 
may  be  used,  such  as  a  simple  vertical  wire.  After  the  apparent 
properties  at  the  various  frequencies  which  are  to  be  used  have  been 
determined,  connect  in  series  with  this  antenna  (also  shmiting  it  by  a 
capacity  to  ground  if  necessary)  such  resistance  and  capacity  as  to 
make  its  total  constants  ecjual  to  the  apparent  constants  of  the 
antemia  whose  open-circuit  voltage  is  desired.  Then  arrange  for  the 
alternate  connection  of  these  two  antenna  systems  to  a  receiving  set 
and  associated  audibiUty  meter.  The  readings  of  the  audibility 
meter  which  give  equal  intensity  of  signals  then  correspond  approxi- 
mately to  the  square  of  the  open-circuit  voltages  (Austin's  Law  for  a 
Vacuum  Tube  Rectifier  using  a  grid  leak  and  a  condenser).  The 
open-circuit  voltage  of  the  simple  antenna  being  calculable,  the  value 
of  the  voltage  for  the  unknown  system  becomes  known.  If  it  is 
desired  to  eliminate  from  the  calculations  this  law  concerning  recti- 
fication, the  antenna  may  be  loosely  coupled  to  the  receiving  set  and 
the  coupling  varied  for  the  two  systems  imtil  equal  signals  are  re- 
ceived, thus  eliminating  the  audibility  meter — a  de^^ce  not  at  present 
very  dependable.  For  equal  signals  the  ratio  of  such  coupling  is 
inversely  proportional  to  the  open-circuit  electromotive  force  be- 
cause of  the  fact  that  the  impedances  of  the  two  antenna  systems  were 
originally  made  equal. 

With  the  receiving  set  tuned  to  give  the  best  signal  strengths, 
data  concerning  the  audibiUties  at  different  heights  of  contact  were 
obtained.  These  data  are  illustrated  in  Fig.  7,  in  which  audibilities 
are  sho-ivn  as  functions  of  the  height  of  contact.  The  wave  lengths 
are  indicated  on  the  curves.  Verj'  great  increase  in  audibility 
occurs  at  about  12  metres  height  (about  two-thirds  of  the  total  height 
of  the  tree). 

Since  the  audibilities  are  approximately  proportional  to  the  square 
of  the  electromotive  force  applied  to  the  receiving  set  used  at  a 
given  frequency,  it  is  instructive  to  consider  the  curves  showing  the 
square  roots  of  the  audibilities.  Except  for  values  above  12  metres 
in  height  these  cur\-es  are  quite  closely  approximated  by  straight 
lines.  Theory  would  lead  to  the  conclusion  that  the  open-circuit 
voltage  is  a  straight-Une  fmiction  of  the  height,  and,  since  the 
receiving  set  was  tuned  to  maximum  sensitiveness  for  each  read- 

*  Abstract  of  a  communication  to  the  Journal  of  the  Franklin 
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ing  so  that  the  total  reaotanoo  of  the  circuit  was  zero,  the  remaining 
quantity  to  which  must  be  attributed  the  departure  of  these  curves 
f  rtim  straight  lines  is  the  variable  (and  ii\  this  case  unknown)  antenna 
resistance.  It  is  to  be  note<l  that  the  height  at  which  the  audi- 
bility curves  show  their  sharix-st  upward  trend,  which  is  also  the 
same  height  for  which  the  square  roots  of  the  audibilities  dcjiart 
from  the  straight-line  relation,  is  also  the  height  at  which  the  appa- 
rent shunt  resistance  r  reaches  a  minimum  value  in  Fig.  5,  for  the 
wave-lengths  involved  in  the  audibility  measurements. 
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The  term  '"  open-circuit  voltage  "  has  been  used.  Such  a  means 
of  specification  of  an  antenna's  properties  corrosjwnds  closely  to 
means  of  expression  already  in  use,  that  is,  to  the  '"  effective  height," 
which  is  proportional  to  the  open-circuit  electromotive  force  for 
unit  field  intensity.  It  is  usually  considered  as  the  height  of  the 
centre  of  the  antenna  capacity  above  the  ground  plane.  It  is  only 
in  order  to  lead  to  a  clear  conception  of  any  antenna  system  as  a 
particular  form  of  the  general  electrical  circuit  that  the  term  "  open- 
circuit  voltage"  has  been  introduced. 

Coniomelric  Methods  Aj^pUtd  to  Tree  Antennae. — One  of  the  special 
lines  of  radio  development  caused  by  the  war  has  been  the  application 
of  radio  methods  to  direction  finding  for  military  purposes.  The 
Signal  Corps  has  evolved  and  standartlised  certain  sets  possessing 
extreme  compactness  for  the  use  of  the  mobile  forces.  Coil  aerials 
of  extremely  small  dimensions  as  compared  with  ordinary  antenna; 
may  be  effectively  used  for  both  long  and  short-wave  long-distance 
reception.  It  is  therefore  entirely  possible  to  make  use  of  such  a 
ooU  aerial  in  combination  with  the  tree  system,  without  in  any  way 
detracting  from  the  remarkable  simplicity  of  the  tree  system,  for  the 
purpose  of  obtaining  the  desirable  feature  of  imidirectional  reception 
or  so-called  "  barrage  "  effect. 

Coil  aerials  of  verj-  small  dimensions  as  compared  with  the  wave- 
length received  are  nothing  more  nor  less  than  ordinary  inductance 
coils  directly  and  magnetically  exposed  to  the  incoming  electro- 
magnetic wave,  and  may  form  the  entire  or  the  major  portion  of 
the  inductance  of  a  simple  series  resonant  circuit.  Such  a  circuit  is 
shown  in  Fig.  8,  consisting  of  the  coil  aerial  Z,,  the  inductance  L^,  and 
the  capacity  C\.  This  circuit  to  which  there  is  connected  the  detec- 
tor and  amplifier  forms  the  secondary  receiving  circuit  of  the  system, 
and  is  coupled  inductively  to  the  primary  circuit  L/J^  to  which  the 
tree  and  ground  wires  are  connected  at  T  and  G. 

The  system  is  unique  in  that  both  primary  and  secondary  circuits 
are  directly  exposed  to  the  incoming  wave.  It  is  by  virtue  of  this 
double  exposure  that  the  unidirectional  characteristic  of  the  system 
is  obtained.  Both  primary'  and  secondary  circuits  are  simul- 
taneously operated  ujx)n  by  the  incoming  electromagnetic  wave 
and  by  the  proper  adjustment  of  the  linking  coils  L^  and  L^,  the 
effects  produced  in  the  secondary  circuit  may  be  entirely  neutralised 
or  accumidated.  Switch  S,  shown  in  Fig.  8,  is  a  reversing  switch 
connected  to  coil  i„,  which  controls  this  neutralising  or  accumulating 
effect.     Complete  "  barrage  "  eflfect  was  obtained  with  this  system 


on  stations  such  as  New  Brunswick,  New  .Jersey  :  Annapolis,  Mary- 
land ;  Nauen,  Gerntany,  &c.  This  makes  it  ]X)s«ible.  for  example, 
to  receive  signals  from  .^an  Diego,  California,  while  the  New  Bruns- 
wickstation  isojx>ratiiigand  using  practically  the  sanu'  wave-length 
as  the  San  Diego  station.  The  coil  aerials  used  in  the  exi)eriments 
made  with  the  system  above  dc->cribed  an.'  but  4  ft.  square,  and, 
therefore,  ai-e  located  within  the  station,  merely  forming  a  part  of 
the  internal  receiving  apparatus,  and  in  no  way  complicating  the 
simple  tree  system. 

We  have  then  a  simple  two-circuit  receiving  system  requiring 
no  extensive  and  costly  outside  aerial  structure,  and  liavo  the 
following  modern  features  :  (a)  Ijong-distance  recejrtion  at  any  wave 
length  ;  (6)  direction  finder  giving  not  only  the  line  of  direction  but 
the  ab.solute  direction  ;  (c)  elimination  cf  interference  by  virtue  of 
the  miidirectional  clmracteristie  or  "barrage"  etlect  ;  (d)  simul- 
taneous recept  ion  cf  two  or  more  wave  lengths  or  of  two  similar  wave 
lengths  coming  from  opposite  directions. 

Hitherto. in  existing  operating  stations, the  receiving  circuits  have 
operated  primarily  on  the  generation  of  alternating  currents  in  the 
receiving  antenna  system,  and,  therefore,  it  has  been  necessary  to 
tune  the  antenna  system  it.self  to  the  particular  frequency  of  the 
signals.  In  the  experiments  in  tree  tclei)lioiiy  and  telegraphy,  we 
may  rather  consider  that  we  employ  an  ajx'riodic  sy.stem  in  the  form 
of  the  tree  itself,  and  make  use  of  the  resultant  iXJteiitial  effects  at  the 
upper  tree  terminal  of  this  antenna,selcctingf  rom  this  reservoir  of  all 
frequencies  the  particular  frequency  desired,  by  means  of  external 
receiving  devices  now  known  to  the  art. 

Potential  Earth-Terminal. — We  may  regard  the  metallic  electrode 
rigidly  driven  into  the  living  organisms  of  a  tree,  as  a  potential  earth- 
terminal  for  the  study  of  the  ])Otential  distribution  on  the  surface  of 
the  earth  itself.  It  has  been  showii  that  this  metallic  terminal 
intimately  connected  to  the  earth  itself,  and  a  part  thereof,  is  subject 
to  changes  of  jMJtential  representing  the  innumerable  frequencies 
required  by  modern  radio  telephony  and  telegraphy  as  well  as  any 
other  electrical  disturbances  which  may  occur  on  the  surface  of  the 
earth  cr  the  atmosphere  above  the  earth. 

It  has  l)een  also  shown  that  we  can  select  from  this  composite  one 
or  more  of  the  different  frequencies  by  tuned  electrical  loop  circuits 
suitably  connected  to  this  electrode  and  study  each  in  turn  at  will 
just  as  colour  screens  can  select  a  partidar  comjwnent  of  white  light. 
We  may,  indeed,  by  means  of  a  highly  insulated  conductor  bring  this 
terminal  directly  to  the  laboratory  and  connect  it  immediately  to 
the  modern  thermionic  tube  and  amplify  almost  at  will  the  particular 
effects  we  are  studying.  This  tube  is  a  ]xiwer  ful  and  new  instru- 
ment of  research  for  tlic  modern  physical  laboratory.     Has  not  the 


TREE  TERMINAL 


physicist  therefore  in  this  electrode  a  means  of  stndying  in  detail 
atmospheric  and  earth  electrical  disturbances  of  absorbing  interest 
and  far-reaching  importance  ? 

The  physicist  and  engineer,  accustomed  to  deal  with  inanimate 
material,  is  here  confrjnted  with  the  employment  of  living  vege- 
table organisms  of  growing  trees.  From  the  moment  an  acorn  is 
planted  in  fertile  soil,  it  becomes  a  "  detector"  and  a  "  receiver" 
of  electromagnetic  waves,  and  the  marvellous  profjertiea  of  this 
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receiver,  through  agencies  at  present  entirely  hidden  from  us,  are 
sucli  as  to  vitalise  the  acorn  and  to  produce  in  time  the  giant  oak. 
In  the  po«  er  of  multiplying  plant  cells,  it  may,  indeed,  be  called  an 
an  incomparable  "  amplifier."  From  this  angle  of  view  we  may 
consider  that  trees  have  been  pieces  of  electrical  apparatus  from  their 
beginning  and  with  their  manifold  chains  ef  living  cells  are  ab- 
sorbers, conductors,  and  radiators  of  the  long  electromagnetic  waves 
as  used  in  the  radio  art.  For  our  jiresent  purposes  we  may  consider, 
therefore,  a  growing  tree  as  a  highly  organised  piece  of  living  earth 
to  be  used  in  the  same  manner  as  we  now  use  the  earth  as  a  universal 
conductorfortelephonyand  telegraphy  and  other  electrical  purposes. 


Heating  and  Cooking  Notes. 

"  Creda  "  He.\ting  Accessories. 
*  Jlessrs.  Credenda  Conduits,  Ltd.,  signified  the  arrival  of  the 
New  Year  by  distributing  a  four-pago  leaflet  concerning  ''  Creda  " 
irons,  kettles  and  pon'ingei-s.  The  element  is  made  of  nickel-chrome 
ribbon  moimted  on  mica  sheet,  special  attention  having  been  given 
to  providing  adequate  heat  at  the  jwint  of  the  iion.  This  is  a 
good  feature  because  the  front  ])ortion  of  an  iron  is  used  far  more 
than  the  back.  A  sheet  metal  device  fixed  at  the  back  of  the  iron 
provides  a  seiTiceable  stand  and  obviates  the  necessity  of  using 
a  separate  iron  stand.  The  connector  is  not  only  designed  to  pro- 
vide freedom  from  mechanical  strain  on  the  flex  where  it  enters  the 
terminals,  but  a  spiral  ^^  ire  guard  protects  the  flex  against  fraying 
and  wear. 

Two  sizes  are  made  :  Xo.  1  having  a  consumption  of  300  watts, 
and  No.  2  500  watts,  the  weights  respectively  being  4  lb.  and  6  lb. 
For  industrial  purposes  a  slightly  less  expensive  iron  is  made  which 
comprises  all  the  main  features  of  the  household  irons  mth  the  ex- 
ception of  the  stand  device.  There  are  also  listed  a  goose  iron, 
billiard  iron,  and  a  Universal  iron  for  use  when  travelling. 

The  "  Creda  "  kettles  are  made  of  copper  with  self-contamed, 
easily  replaceable  elements,  momited  in  the  base  of  the  kettle. 
The}'  are  supplied  complete  with  connector.  The  capacities  vaiy 
from  two  to  eight  pints  and  four  distinct  patterns  of  kettle  are  made. 
Small  milk  and  water  heaters  are  also  offered  in  the  range  of  "  Creda  " 
cooking  accessories.  A  new  and  welcome  addition  to  the  "  Creda  "' 
family  is  a  porringer  made  of  copper  and  fitted  ^vith  a  china  interior. 
Three  sizes  are  listed,  1,  li-  and  2  pints  capacity.  All  the  articles 
are  well  finished  and  offered  at  reasonable  prices  in  comparison  with 
present-day  costs  for  material  and  labour. 

The  General  Electric  Company,  Ltd. 
The  issue  of   a  26  page  catalogue  of   "  Magnet "   heating  and 
cooking  appaiatus  is  an  nl.  '  t    ■  ■    Mr'  this  firm  are  getting  back 


Fig.  1. — G.E.C.  Fire  with  Gl-ized  E.ibthenwabe  Feame 
(Pafissy  type  H.O.  1937.) 

to  pre-war  activity  in  this  branch  of  the  industry.  Magnet  files  are 
8ho\vn  in  three  styles  of  frame,  Cast  Iron,  Polished  Brass  and  Copper, 
and  Glazed  Earthenware,  the  range  comprising  six  styles  of  design. 
The  loading  of  the  heaters  ranges  from  660  watts  to  2  kw.,  and  the 
usual  sizes  being  1-5  kw.  and  2  kw.  The  glazed  earthenware  fires 
are  illustrated  in  Fig.  1.  There  is  evidently  still  a  demand  for  the 
lamp  type  of  radiator,  for  eight  different  designs  are  listed  of  this 
type  of  heater.     Convectors  are  offered  in  four  different  styles,  two 


of  which  are  suitable  for  upe  in  factories  where  conditions  are  such 
that  the  elements  must  be  totally  enclosed.  One  of  these  is  suitable 
for  wall  mountmg  and  the  other  is  a  vertical  tyije  of  heater  standing 
on  a  pedestal  base.  The  latter  can  bo  fitted  with  heating  surface 
on  two  sides  when  the  heater  is  to  be  fixed  in  the  middle  of  a  room 
or  with  one  heating  surface  only  when  fixed  close  to  a  wall.  The 
wall  tyi^e  of  heater  consumes  500  watts,  and  the  pedestal  tyjx;  is 
made  in  four  sizes  with  a  range  of  consumption  from  750  watts  to 
1  75  kw.  A  large  range  of  kettles,  saucepans,  water  and  milk 
boilers,  urns,  frying  pans,  hot  plates  and  warming  plates  are  listed. 

In  Fig  2  we  illustrate  a  neat  little  combination  outfit  which 
should  provide  a  very  serviceable  method  of  introducing  elcrti'ical 
heating  and  cooking  apparatus  into  the  homes  of  lighting  consumers. 
The  underljTng  feature  is  the  provision  of  a  stand  which  enables  an 
electric  iron  to  be  used  as  a  hot-plate  and  the  set  comprises  either  a 
41b.  or  6-lb.  iron  and  stand  together  with  a  kettle,  trypan  and 
saucepan. 


Fig.    2. 


-"  Magxet  "    Outfit   for   Iroxi.xg, 
STEwrsG. 


Boiling.   Frying    and 


Another  interesting  outfit  of  similar  description  is  intended  for 
the  convenience  of  ladies  when  travelling.  It  comprises  a  univeisal 
voltage  iron  which  can  be  used  on  all  circuits  fiom  100  to  125  volts, 
or  200  to  2.50  volts,  with  a  stand  and  receptacle  for  boiling  water, 
together  with  a  curling-tong  heater.  The  whole  of  the  apparatus 
packs  up  into  a  small  attache  case  which  is  sold  with  the  set. 

A  variety  of  styles  of  domestic,  laundry  tailoring  and  industrial 
irons  are  listed,  all  of  which  are  fitted  M-ith  "  Magnet"  easily  replace- 
able elements,  and  careful  consideration  seems  to  have  been  given 
to  the  design  of  the  terminals  and  cormeotors  in  each  case,  so  that 
the  flex  is  not  only  adequately  protected  but  is  led  away  in  such  a 
manner  that  it  wiJl  not  hinder  or  impede  the  operation  of  the  iron. 
Such  provision  naturally  prevents  the  use  of  one  standard  comiector 
for  all  irons,  but  it  certainly  adds  to  the  efficient  operation  of  the 
iron.  Electric  cookers  are  represented  by  three  types  :  firstly,  the 
usual  type  of  cast-iron  range  with  hot-plate,  grill  and  lagged  oven  ; 
secondly,  two  portable  tj'pes  of  ovens,  one  with  sheet  metal  lagged 
carcase  and  hot-plate  fixed  at  the  base  of  the  oven,  and  the  other  a 


Fig.  3. — "  Magnet  "  Model  A 


D  Grill. 


plain  sheet  metal  oven  mounted  on  the  top  of  a  radiant  grill.  This 
is  a  novel  way  of  providing  an  expensive  cooking  equipment  suitable 
for  baking,  roasting  and  grilling,  and  we  illustrate  the  apparatus  in 
Fig.  3  showing  the  oven  mounted  on  the  grilL  The  elements  consist 
of  two  circuits  of  750  watts  each,  and  heat  control  is  provided  by 
means  of  rotary  switches  mounted  on  the  side  of  the  grill. 

Provided  that  the  oven  is  kept  bright  this  apparatus  should  provide 
an  efficient  method  of  cooking,  involving  only  smaU  capital  expendi- 
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ture  for  the  apparatus.  In  small  flats  and  houses  the  advantages 
of  compactness  and  portability  are  a  distinct  pain.  Where  it  is 
desired  to  ])rovicle  compU'te  oookiiip  facilities  self-contained  electric 
sauce|)ans  and  kettles  can  be  added  ami  iiseil  oil  a  Jiliii!  board 
mounted  in  a  convenient  (wsition.  The  vlmlc  apparatus  and 
accessories  can  then  be  used  on  a  small  kitchen  table,  and  store<l 
away  xmder  the  table  when  finished  with.  In  adi'ition  to  details  and 
prices  of  a  large  range  of  appliances  useful  infoniiation  is  given 
concerning  the  principles  and  advantages  of  electrical  heating 
and  cooking.  To  deal  adequately  with  all  the  good  tilings  contained 
in  the  catalogue  is  impossible  in  the  space  we  can  devote  to  it  ; 
but  we  would  recommend  every  contractor  ami  supply  authority  to 
send  for  a  copj'  of  this  catalogue  as  it  forms  a  veritable  encyclopa'dia 
concerning  heating  and  cooking  apparatus. 

AMERir.\N  Competition. 
Rejiorts  from  America  all  seem  to  point  to  increasing  difficulties 
with  labour,  not  only  in  the  industrial  world  but  also  in  domestic 
life.  Domestic  labour  was  always  scarce  in  the  U.S.A.,  but  the 
war  seems  to  have  incieased  that  scarcity  and  raised  the  cost  of 
what  labour  is  available  to  a  prohibitive  jx>int.  Under  such 
circumstances  it  is  only  to  bo  exjiectcd  that  there  is  a  keen  demand 
for  household  cooking  and  heating  appliances,  and  American  manu- 
factureis  are  at  present  unable  to  sati-sfy  it.  It  is,  therefore,  up  to 
the  English  manufacturer  to  commence  actively  su])plying  the 
British  market  with  sound  apparatus  at  as  reasonable  a  {>rice  as 
bulk  production  and  existing  conditions  will  pennit.  Then,  when 
the  .\merican  manufacturer  is  in  a  jxjsition  to  ex[xirt,  the  British 
market,  adequately  supplied  by  English  firms,  will  not  look  so 
tempting.  It  is  an  untilled  market  that  attracts  far  more  than 
one  which  is  already  adequately  supplied  both  as  regards  quantity 
and  price. 


Correspondence. 
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The  Essentials  of  Alternating  Currents.    By  W.  H.  Ti-mbie  and 

H.  Jl.  lli.^BiK.     (bmilcn  :   Cliajmian  &  Hall,  Ltd.)     Pp.  viii.+37-l. 
8s.  tki.  lU't. 

This  book  is  of  American  origin,  and  is  an  ambitious  attempt 
to  initiate  the  general  trade  worker  into  the  principles  under- 
lying alternating  practice  without  the  use  of  much  algebra  or 
trigonometry.  It  starts  off  boldly  in  the  first  chapter  with 
central  power  stations  and  power  transmission.  Many 
different  types  of  machines  are  referred  to,  so  evidently 
the  reader  is  assumed  to  have  had  a  wide  experience  of 
alternating-cirrrent  machinery  before  commencing  the  book. 

Chapter  II.  begins  with  transformers,  and  some  attention  is 
given  to  a  beU-ringing  transformer,  an  illustration  of  the 
external  metal  case  of  wliich  appears  on  one  page.  Para- 
graph 12  purports  to  be  about  the  magnetic  field  due  to  an 
electric  current  in  a  coil,  but  only  refers  to  a  .straight  wire. 
The  magnetic  field  is  spoken  of  as  "  whirling  around  the 
wire."  Diagrams  23  and  24  are  supposed  to  show  the  field 
about  a  wire,  by  the  aid  of  iron  filings  and  magnetic  com- 
passes in  23,  and  iron  filings  only  in  24.  What  the  oblongs 
marked  N  and  S  are  is  not  explained  in  the  text.  The  descrij)- 
tion  of  the  action  of  a  transformer,  on  page  39,  leaves  much  to 
be  desired.  On  the  same  page  the  power  in  watts  is  spoken 
of  as  the  product  of  the  voltage  times  the  current.  Subse- 
quent chapters  discuss  impedance,  resistance,  reactance, 
polyphase  circuits,  motors,  starters,  controllers,  converters  and 
rectifiers. 

For  a  book  intended  for  electrical  tradesmen  the  methods 
adopted  by  the  authors  to  inculcate  the  '"  Essentials  of  Alter- 
nating Currents  "  would  appear  to  be  capable  of  improvement. 
Some  of  the  chapters  are  too  descriptive,  and  a  large  number 
of  various  types  of  electrical  machines  are  referred  to  at  a  very 
early  period,  with  little  or  no  explanation  as  to  their  use. 
Some  of  the  diagrams  are  poorly  drawn  and  others  are  mis- 
leading—e.f/. ,  diagrams  28  and  51,  sections  of  current-carrying 
solenoids,  show  only  leakage  flux,  with  no  main  field.  More 
emphasis  should  be  given  at  the  beginning  of  the  book  to  the 
fundamental  principles  underlying  alternating-current  phe- 
nomena. There  is  a  tendency  to  develop  a  rule  which  will 
give  an  answer  to  a  numerical  question,  rather  than  to  give  an 
explanation  of  what  is  occurring  in  any  circuit  under  con- 
sideration. H.   F.  H.'VWORTH. 


ELECTRIC   liVi'.sr.S  STEA.M   LOCOMOTIVES. 

TO   THK    KDITOR   OF  THE   ELECTRICIAN. 

Sir  :  With  reference  to  an  article  on  ""  Electric  rersiis  Steaiix 
Locomotives,"  which  appears  in  the  current  number  of  The 
ELEcrRiciAX.  in  which  you  (juote  from  the  "  Scientific 
-American,"  I  thought  the  following  extract  from  tiie  "  General 
Electric  Review  "  on  the  same  subject  would  be  interesting  to 
your  readers,  and  also,  while  not  giving  the  actual  iiorse-power 
of  the  steam  locomotives,  give  you  a  reply  to  the  latter  part 
of  your  article. 

"After  luncheon,  regenerative  braking  tests  were  made  with  twcsteam 
locomotives  obtained  from  the  New  York  Central  Railroad  for  this 
purpose. 

"  One  of  these  was  a  high-speed  passenger  locomotive  of  the  I'acitic 
ty])e,  liaving  n  total  of  17.3,000  lb.  on  the  si.x  drivers.  The  second  was  a 
freight  locomotive  of  the  mountain  tyiH',  having  eight  driving  whee's^ 
with  a  total  2:{4,000  lb.  on  the  driving  a.\les.  The  principal  data  of  the 
two  engines  arc  as  follows  : — 


Wheel  arrangement  

Weight,  lb.,  engine  and  tender 

Weight,  lb.,  engine  and  tender 

Maximum  tractive  effort  (at  starting),  lb. 

Uiametcr drivers    

Total  wheel  ba.se    

Rigid  wheel  base    

Overall  length,  engine  and  tender    


K2 

4-1 

passenger. 

freight. 

4-0-2 

4-8-2 

421,000 

r.09,500 

276,800 

343,000 

29,150 

51.400 

79" 

CO" 

30'  ()" 

38'  11" 

14' 

18' 

77'  or 

82'  ir 

"For  the  regenerative  braking  tests  the  three  engines  were  coupled 
together,  the  electric  locomotive  leading.  After  all  three  had  accelerated 
to  25  miles  per  hour,  the  two  steam  engines  made  their  best  endeavour 
to  push  the  electric  locomotive  faster,  but  were  prevented  from  doing 
so  by  the  application  of  regenerative  braking  on  the  electric  locomotive." 

"At  times,  as  much  as  2,000  kw.  was  returned  through  the  sub-station 
to  the  Erie  works      .  .  .  ." 

"  As  a  concluding  event,  a  braking  test  was  made  of  the  two  steam 
locomotives  against  the  electric,  in  which-the  electric  locomotive  easily 
pushed  back  the  two  steam  engines,  in  spite  of  the  throttles  of  the 
lormer  being  wide  open." 

I  hope  that  the  electrical  fraternity  of  this  country  will  take 
more  interest  in  the  question  of  heavy  railroad  work  than  what 
is  being  done,  and,  along  with  other  branches  of  our  trade  or 
])rofession,  the  research  work  will  not  be  allowed  to  be  all  done 
by  other  countries.  We  have  not  the  enormous  natural  re- 
sources that  they  have  in  Switzerland,  Italy  and  America  ;  but 
the  problems  in  our  country,  such  as  dearncss  of  the  coal 
supply  and  increased  cost  of  labour,  will  force  our  railway 
com[)anies  sooner  or  later  to  electrify,  and  it  behoves  us  all 
to  be  pre])arcd  when  that  comes,  and  not  allow  the  orders  to 
go  abroad.  -  1  am,  &c., 

Livcr])0()l.  Jan.  31.  Charles  Rettie. 


COAL  (PITS  MOUTH)  PRICES  ORDER  AND 
DIRECTION,  1919. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  A  point  has  been  raised  in  regard  to  the  question  of 
''  coal  delivered  during  the  month  of  December,  1919,"'  as 
referred  to  in  the  Coal  Controller's  "  Prescription,"  and,  in 
reply  to  my  query  to  the  Coal  Mines  Department,  I  have  been 
informed  as  follows  : — 

Coal  for  electricity  undertakings  which  was  despatched  from  the 
colliery  prior  to  the  1st  December  is  not  subject  to  the  redaction  of  10s. 
per  ton  under  any  circumstances. 

The  tcrpi  "'  delivered  "  in  the  prescription  was  used  in  explaining 
the  method  by  which  the  amount  of  deduct!  n  was  to  b=  computed,  but 
the  Coal  (Pit's  Mouth)  Prices  Order  and  Direction,  1919,  makes  it  quite 
clear  that  only  coal  despatched  from  the  colliery  on  or  after  the  1st 
December  is  subject  to  the  reduction." 

I  shall  be  glad  if  you  could  kindly  give  publicity  to  this 
explanation. — I  am,  &c., 

London,  Feb.  3.  T.  W.  Cole,  Secretary, 

Provincial  Electric  Supply  Committee 

of  the  United  Kingdom. 
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The  Protection  of  Power 
Stations. 

One  of  the  arguments  against  the  generation  of  the 
<*oiintry's  electricity  suppl}^  in  a  few  capital  stations  is  that 
it  would  allow  any  riotous  or  illegal  element  in  the  popu- 
lation that  was  so  minded  to  deprive  a  very  large  district 
of  its  light  and  power  with  a  minimum  of  trouble  and  at  a 
slight  risk  to  itself.  This  argument,  though  it  need  not  be 
taken  too  seriously  when  .stated  in  this  form,  is  one,  how- 
ever, that  has  a  basis  of  fact.  A  generating  station  is 
admittedly  a  vulnerable  point — and  light  and  power,  es- 
peciallv  the  former,  are  necessary  to  the  conditions  under 
which  we  live.  This  applies  equally  to  a  small  number  of 
large  stations  as  to  a  large  number  of  small  ones,  and  to  gas 
works  as  to  electricity  stations.  It  is,  therefore,  important 
that  every  reasonable  means  should  be  taken  to  protect 
plant  of  these  lands  from  damage,  and  thus  to  minimise 
the  possibility  of  urban  areas  being  without  artificial  light, 
even  for  a  short  peripd. 

Crime  seems,  unfortunately,  to  be  increasing,  and  it  would 
certainly  increase  very  much  more  rapidly  if  adequate 
lighting  at  night  were  not  provided.  Conditions  in  Chicago 
exemplify  this,  a  reduction  in  the  street  lighting  there  being 
immediately  followed  by  a  number  of  robberies  and  assaults 
in  the  darkened  streets.  There  is  another  point  which  must 
be  considered.  For  while  we  do  not  suppose  that  this 
country  is  in  imminent  danger  of  attack,  it  is  agreed  that 
the  next  war  will  be  largely  in  the  air.  Such  attacks  will 
be  speedy  and  unheralded.  It  is  worth  while,  therefore, 
to  consider  the  protection  of  power  stations  from  this  point 
of  view  and  to  determine  some  policy  for  their  adequate 
defence. 

Insurance  not  Overinsurance. 

It  is  obviously  possible  to  turn  a  power  station  into  a 
■fortress.  But  no  one  would  seriously  suggest  that  this 
should  be  done.  For  while  to  spend  a  certain  sum  on  pro- 
tection would  be  an  insurance  it  is  inadvisable  to  over- 
insure.  The  question  that  has  to  be  decided  then  is  exactlv 
how  protection  can  be  afforded  with  a  minimum  outlay  of 
what  must  be  unproductive  expenditure.  It  is  obvious  an\- 
permanent  defence  would  necessitate  both  large  capital 
and  revenue  accounts  and  probably  largely  defeat  its  object 
by  lulling  people  into  security.  The  best  form  of  protection 
would  be  one  that  could  be  put  into  working  order  in  a 
moment,  but  here  again  it  is  difficult  to  see  exactly  what 
form  this  should  take,  without  an  expenditure  out  of  all 
proportion  to  the  benefits  conferred. 

Protection  against  Air  Eaids. 
Of  the  two  problems  protection  against  air  raids  would 
seem  the  easier,  for  little  or  nothing  need  be  done  at  the 
station  itself.  The  chances  against  any  particular  station 
being  hit  in  a  raid  are  gieat.  '  London  and  other  large  towns 
suffered  recurrent  attacks  from  enemy  aircraft  during  the 
war,  yet  the  generating  stations  were  left  almost  unscathed, 
and  the  same  might  be  said  of  mains.  In  the  case  of  gene- 
rating stations  in  urban  districts  we  do  not  think,  therefore, 
that  their  protection  against  attack  by  aircraft  need  be 
considered  separately  from  the  requirements  of  the  district 


itself.  We  hold  the  opinion,  which  is,  we  think,  one  which 
is  also  subscribed  to  in  official  quarters,  that  the  best  form 
of  defence  against  aerial  attack  is  a  counter  attack  by  our 
own  aeroplanes.  This  form  of  defence  also  has  the  ad- 
vantage that  it  can  be  put  into  operation  as  and  when  it 
is  rec|uired  and  would  need  no  special  precautions  to  be 
taken  at  the  station  itself.  In  the  case  of  an  actual  landing 
by  hostile  troops  the  case  would,  of  course,  be  different,  and 
may  be  considered  with  what  we  say  below  about  protection 
against  civil  disturbances. 

Protection  against  Civil  Disturbances. 

In  dealing  with  protection  against  civil  disturbances,  the 
imagination  may  be  allowed  to  run  riot  without  any  more 
viseful  purpose  being  served  than  is  usual  with  riots.  Ex- 
tensive military  works,  such  as  trenches,  barbed  wire  en- 
tanglements and  pill  boxes,  might  be  erected  around  each 
station  ;  but,  apart  from  the  question  of  cost,  the  difficulty 
about  any  systems  of  protection  of  this  kind  would  be  that 
troops  would  be  required  to  man  them.  And  unless  it  is, 
also  proposed  that  a  battalion  of  infantry  should  be  per- 
manently encamped  in  the  neighbourhood  of  each  generating 
station  the  damage  all  these  works  were  supposed  to  pre- 
vent might  be  done  before  the  troops  could  reach  the  spot. 
Anv  arrangements  adopted  must  therefore  be  less  blatantly 
military,  and  the  best  protection  would  seem  to  be  to 
design  the  station  so  that  unauthoxised  persons  cannot 
easily  obtain  an  entrance.  In  a  word,  an  extension  of  the 
useful  commissionaire  principle  which  is  employed  at  most 
of  them  already. 

To  some  extent,  of  course,  electricity  is  its  own  protection 
against  the  unauthorised  and  the  ignorant.  An  attack 
made  by  a  mob  on  a  high-speed  turbo-generator  or  on  " "  live 
extra-high-tension  switchgear  would  be  even  worse  for 
them  than  the  locomotive  was  for  the  "coo."  While  the  same 
might  be  said  of  an^^  attempt  to  attack  live  feeders  with  a 
pick  and  shovel,  as  certain  members  of  the  genus  navvy  have 
already  found  to  their  cost.  The  attack  might,  however, 
be  headed  by  someone  who  knew  something  about  the 
working  of  a  station  or  by  a  band  who  compelled  the  staff 
to  carry  on  under  the  "peaceful  persuasion"  of  pointed 
firearms. 

The  Form  Protection  should  take. 

Protection  should,  therefore,  be  obtained  by  enclosing 
the  station  by  a  wall  or  unclimbable  fence  and  by  allowing 
entrance  to  the  premises  only  through  a  narrow  entrance 
so  that  in  case  of  need  the  way  could  be  held  by  a  few. 
Protection  from  the  river  side  would  be  more  difficult, 
but  not  impossible,  while  the  installation  of  steam  and 
water  hoses  to  cool  the  spirits  and  bodies  of  the  more  ven- 
turesome might  also  be  suggested.  Any  attempts  to  put 
a  generating  station  out  of  action  would  probably  be  made 
at  night  when  efficient  protection  can  be  given  by  using 
searchlights  and  display  lighting  to  illuminate  the  possible 
approaches. 

Defence  not  Defiance. 

Our  reasons  for  discussing  this  question  are  not  that  we 
suppose  any  concerted  attack  is  to  be  made  by  the  dis- 
affected on  the  generating  stations  of  this  country.  But 
neither  war  nor  civU  commotion  are,  unfortimately,  ever 
remote  from  the  bounds  of  possibility.  Such  occurrences 
are  much  better  prepared  for  than  left  to  chance.  We 
would  sooner  see  monev  spent  on  insuring  the  con- 
tinuity of  electricity  supply  by  every  legitimate  means 
than  that  towns  should  be  plunged  into  darkness  and 
greater  expense  incurred  by  damage  caused  to  property 
by  riotous  elements.  The  whole  thing  is  mainly  a  ques- 
tion of  insurance  and  is  well  worthy  of  the  consideration 
by  the  authorities  which  we  hope  it  will  receive. 
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North-Eastern    Centre   I.E.K.  Dinner. 

'Iho  Aiimiul  DiniuT  of  llii'  North  Kusttiii  1  iriitorml  tViitrf  of  Uu- 
Institution  of  Eleotricul  Engineers  was  liclil  nt  Xi-wiastle-on-Tyne  on 
Friday  last.  Mr.  W.  Cross,  the  ohaimian  of  thr  (.'cntrc  presided,  and 
among  those  present  weie  the  Lord  Mayor  of  Newcastle  (Couniinor 
Walte,-  1*'),  .Mr.  Kocer  T.  Smith,  Dr.  C.  l'.  Garrard.  Messrs.  H.  8haw, 
J.  S.  Hiahlield.  J.  E.  Savers,  B.  Welbourn.  \V.  B.  Woodhouse.  Pn)f.  \V. 
M.  Thornton,  J.  H.  Holmts,  L.  B.  Atkinson,  1'.  V.  Hunter,  A.  1*. 
P>-ue,  H.  W.  Clothier,  P.  F.  Bowell  and  L.  H.  A.  Carr(hon.  secretary  of 
the  Cenir?). 

.Mr.  A.  P.  Pv>E,  in  pro|.osing  "  The  Pii-sident  and  Council  of  the 
Institution,"  spoke  of  the  large  field  covered  by  electrical  engineering 
and  of  the  enormous  responsibility  shouldered  by  the  President  and 
Council  of  the  Institution.  He  explained  that  it  was  achieved  by  means 
of  some  50  committees  and  subcommittees  dealing  with  various  subjects 
who  r.»ported  direct  to  the  Council. 

The  Pbksident.  in  reply,  said  that  during  the  war  the  idea  of  service 
had  gripiM'd  individuals  of  every  das.*,  but  now,  probably  through  the 
react  on  following  the  war  and  also  from  a  habit  which  had  been  growing 
before  the  war,  the  wage-earner  had  lost  this  idea.  He  liatl  demanded  a 
shorter  day  and  rightly  so,  but  in  order  that  he  might  enjoy  it,  professional 
men  and  other  members  of  the  middle  classes  had  to  work  longer  and 
harder  witliout  extra  pay.  The  intellectual  Socialists  had  always  claimed 
that  service  for  the  State  was  the  ideal.  Some  of  the  statements  con- 
cerning Nationalisation,  however,  had,  he  thought,  to  be  taken  with  a 
grain  of  salt,  and  it  ,seeu\ed  to  be  left  to  the  professional  and  middle 
classes  to  show  that  organised  selfishness  was  not  the  only  way  in  which 
our  social  and  industrial  life  could  be  continued. 

Other  toasts  were  proposed  by  Jlr.  H.  W.  Clothier  and  Mr.  J.  R.  Beard 
and  responded  to  by  the  Lord  Mayor  of  Newcastle  and  Mr.  R.  Shaw,  of 
the  Newcastle  Chamber  of  Commerce. 

During  the  evening  a  musical  programme  was  given  by  members  of 
the  Centre.  This  included  songs  by  Messrs.  Elder,  Fowles,  Westwood, 
Anns  iud  G.  N.  Wright.  Mr.  Collins  acting  as  accompanist.  Selections 
on  the  auxz?tophoiic  operated  by  Messrs.  CanuL'ie  ,Tnd  Prummond  were 
also  given^ 


"Sun"  Staff  Peace  Dinner. 

Over  100  members  of  the  staff  of  the  Sun  Electrical  Company.  Ltd.. 
foregathered  at  the  Cafe  Koyal,  Kegentstreet.  London,  on  Saturday 
evening  last  to  celebrate  the  leturn  of  those  who  joined  the  Forces  during 
the  (ireat  War.  The  general  manager,  Mr.  A.  (;.  Beaver,  i)resided 
over  a  company  which  iieluded  several  diiectors.  The  lady  members  of 
the  staff  were  well  lepresented.     After  the  loyal  toast 

The  Chairman  gave  that  of  the  "  Sun  boys  who  did  their  bit,"  re- 
marking that  50  per  cent,  of  the  eligible  staff  joined  up  early  in  the  war 
and  a  further  25  per  rent,  was  subsequently  taken.  Of  this  nunibir 
one  only  fa  le  i  to  r.,'turn. 

Mr.  A.  J.  Wood,  in  replj',  referred  to  his  expeiienccs  duiing  the  many 
air  raids  on  Dunkirk,  where  he  was  stationed  throughout  the  war. 

The  toasts  of  "  The  Directors,"  "  The  General  Manager,"  "  The 
Indoor  Staff,"  "  The  Outdoor  Staff  and  Agents  "  and  "  the  Press  " 
made  a  formidable  litt  which  was,  however,  enthusiastically  got  through. 
The  relations  between  the  management  and  the  staff  are  most  cordial, 
and  there  were  many  evidences  of  this  during  the  evening. 

The  toast  of  "  The  General  Manager,"  given  by  Mr.  H.  C.  Wekks, 
the  company's  representative  for  18  years,  was  musically  honoured. 

Mr.  A.  G.  Beaver,  who  was  the  recipient  of  a  handsome  silver  entrte 
dish  and  cigarette  case,  in  his  reply  spoke  feelingly  of  his  a])preciation 
of  the  gift  and  of  the  spirit  of  the  staff  which  prompted  it.  He  would 
always  value  the  book  of  signatures  of  the  donors,  which  accompanied 
the  presents.  He  said  the  company  had  made  great  progress,  and  in 
August  1920  would  celebrate  its  21st  birthday;  this  development  was 
largely  due  to  the  loyalty  of  the  staff. 

The  speeches  were  punctuated  with  an  excellent  musical  programme 
and  the  whole  event  was  greatly  enjoyed  by  all  present.  As  the  first 
staff  dinner  it  was  a  huge  success.  .\  souvenir  programme,  designed  by 
Mr.  E.  R.  Morton,  the  works  and  publicity  manager,  and  bearing  i>oi- 
traits  of  the  directors  and  heads  of  departments,  was  distributed. 


British  Industries  Fair,  Dirmingham. 

Everybody  who  has  experience  of  travelling  knows  the  many  ditti" 
culties — in  fact,  in  most  cases,  the  impossibility — of  obtaining  hotel  and 
other  accommodation  at  present,  but  a  scheme  which  the  Reception  Com- 
mittee of  this  Fair  has  inaugurated  promises  to  overcome  all  difficulties, 
notwithstanding  the  heavy  demands  which  are  certain  to  be  made  on 
the  Cit}''s  accommodation  during  the  Fair.  The  committee  propose 
that  all  exhibitors,  residing  outside  the  area,  should  leave  the  hotels  as 
far  as  possible  free  for  the  buyers  who  will  attend,  and  the  General 
Manager  undertakes  to  reserve  apartments  for  such  exhibitors  and  their 
assistants,  if  an  immediate  intimation  of  the  number  of  persons  and 
the  length  of  visit  is  given  to  him.  The  committee  has  made  an  earnest 
appeal  to  all  local  exhibitors  to  entertain  at  least  one  buyer,  who  is 
personally  known  to  them,  each  night.  Such  an  arrangement  will  free 
the  hotels  considerably,  and  the  committee's  further  arrangement 
with  the  latter  will  ensure  a  maximum  of  this  class  of  accommodation 
too.     -\ll  that  is  now  needed  to  ensure  both  visitors'  and  exhil,it>rs' 


comfort  and  convenience  is  their  co.o)H'ralion,  and  this  s  asked  for 
by  the  Generjd  .Manager  in  the  form  of  an  immediate  intimation 
of  their  requirements.  The  committee  s  scheme  is  a  good  one, 
and  we  would  ask  R-aders  interested  (either  as  exhibitoi-s  or  buyers) 
and  who  have  made  no  other  arrangement  to  advise  the  General  Manager 
of  the  aecpmmodation  they  will  need.  It  would  be  well  lo  state  again 
the  details  of  the  Birmingham  Schedule,  which  aiv  as  follows: — 

Lighting  Fittings  (Electricity,  Gas,  Oil) :  Cool.iiig  Stoves  and 
Utensils  (including  .Aluminium  and  Enamel  Ware) ;  General  Hardwaiv, 
Tools,  Metal  Furniture.  Perambulators,  Nautical  Instniment.s,  Firearms, 
Fishing  Tackle.  Ma<lnnc  Belting,  Rubber  Goods  (Industrial  and  House- 
hold), Cycles.  -Motor  Cycles,  Accessories  (for  .Mot«r  Cars.  Cycles,  and 
Aeroplanes),  Weighing  .Machines,  Sanitary  .Apparatus,  Paints,  Varnishes, 
Metal  Work,  Rojics  (Steel  and  Hemp),  and  Saddlery  and  Harness. 
It  is  only  in  Birmingham  that  the  lines  included  in  the  above 
schedule  will  I"'  on  view.  The  leading  firms  in  each  branch  oi 
industry  covcivd  will  be  represented  at  the  Fair,  which  will  be 
open  only  to  the  accredited  representatives  of  business  houses 
at  home  and  abroad,  all  of  whom  will  be  thert'  by  invitation 
issued  either  by  the  Board  of  Traile  or  the  exhibitors  themselvis. 
Though  the  Fair  does  not  open  until  Feb.  2:t  it  would  be  well  to  make  all 
arrangements  in  good  time  so  as  to  avoid  disappointment.  To  write 
now  will  materially  hel|)  the  Reception  Committee  and  ensure  the 
visitors'  comfort.  I-rf-tter  of  advice  should  be  addivssed :  General 
Manager,  Briti.sh  Indnstrii-s  Fair,  Chanib'-r  of  Connii'ire,  Birmingham. 


Bread  Delivery  by  Electric  Vehicles. 

In  I'efenMice  to  the  article  on  this  subject  which  ap|)earcd  on  page  12-1- 
of  our  last  issue,  our  readers  will  be  glad  to  learn  that  some  firms  in  this 
country  are  also  using  electric  vehicles  for  the  delivery  of  bread.  We 
are  informed  that  a  considerable  number  of  firms  mentioned  in  our  last 
issue  ai-e  employing  (;.  V.  electrics,  which  have  been  used  for  the  purpose 
of  bread  distriliution  for  a  good  many  years  in  the  States.  One  of  the 
]>Tincipal  firms  in  London,  and  who  might  be  said  to  be  pioneers  in  this 


respect,  is  Messrs.  .7.  Lyons  &  Company,  of  Cailby  Hall,  Kensington,  W. 
This  firm  have  at  present  four  of  the  General  X'cliiclc  Company's  2-ton, 
four  :ji-ton  and  one  5-ton  vehicles  in  use  for  the  delivery  of  bread  and 
confectionery.  The  5-ton  vehicle  was  built  with  a  sjiecially  large  body, 
not  on  account  of  the  weight  carried  but  on  account  of  bulk,  so  as  to 
carry  the  greatest  amount  possible.  The  illustration  shows  a  fleet  oi 
the  G.V.  vehicles  used  for  bread  delivery. 


Motor  Sho'^v  at  Glasgo^v. 

The  Scottish  Motor  Show  was  opened  at  the  Kelvin  Hall,  Glasgow,  on 
Friday,  Jan.  23,  by  Lord  Weir,  President  of  the  Scottish  Automobile 
Club.  During  its  continuance  there  was  a  large  attendance  of  visitors 
from  all  parts  of  the  country,  and  the  show  was  generally  voted  the  best 
of  its  kind  held  out-side  of  London.  The  Kelvin  Hall  is  admirably 
suited  for  such  an  exhibition.  The  system  of  lighting  was  by  half-watt 
lamps  hung  in  rows  from  the  ceiling,  and  the  illumination  was  uniform 
throughout,  no  facilities  being  provided  for  any  kind  of  flood  lighting  on 
individual  exhibits. 

One  hundred  makes  of  cars  were  shown  as  against  129  makes  at  the 
Olympia  show,  but  the  Glasgow  show  included  39  commercial  makes, 
whereas  the  Olympia  exhibition  was  confined  to  touring  cars.  On  all 
the  days  on  which  the  exhibition  was  open  a  large  amount  of  business  was 
done.  "  Many  of  the  exhibits  showed  signs  of  having  been  hurriedly 
finished  to  be  in  time.  Otherwise  satisfaction  was  universal  with  the 
general  excellence  of  design  and  workmanship  in  all  the  best  known 
makes. 

The  RolesRoycc  car  retains  its  premier  place,  but  the  Lanchester  car 
was  a  centre  of  attention  and  interest,  owing  to  its  being  a  likely  rival  of 
the  Roles-Royce  in  the  motor  car  world.  The  Hispano-Suiz  car  was  an 
excellent  exhibit,  and  in  the  opinion  of  many  experts  this  car  has  a  great 
future.     The  G.N.  toy  car  proved  a  centre  of  attraction  to  many  visitors. 

With  the  exception  of  the  Tilling-Stevens  exhibit,  electricity  was 
absent  from  the  show  as  a  propulsive  agent.  In  accessories,  however,  it 
was  a  very  different  storj'.  All  the  best  lighting  and  starting  equip- 
ments were  electrical.  The  lead  battery  seemed  to  maintain  its  supre- 
macy for  auxiliaries. 

The  most  striking  announcement  was  that  for  immediate  delivery,  but 
this  applied  only  to  American  cars.  British  makers  only  seemed  to  bc- 
able  to  give  more  or  less  vague  promises  of  delivery  some  months  hence. 
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Legal   Intelligence. 


Electric  Lamp  Patent. 

In  opening  the  defence  in  the  acti.>ii  biiiu<;lu  by  the  British  Thomson- 
Houston  Company.  Ltd.,  against  the  Corona  Lamp  Works.  Ltd.,  for 
infringement  of  patent,  &c.,  Mr.  Kerly,  K.C,  said  he  attacked  the 
patent  on  two  grounds,  viz.,  that  the  ambit  of  the  monopoly  claimed 
was  not  sufficiently  defined  and  that,  having  regard  to  prior  specifications, 
there  was  no  invention.  He  attached  the  greater  importance  to  the 
subject  matter,  but  the  question  of  the  definition  was  a  serious  matter 
for  consideration.  The  question  whether  the  definition  was  sufficiently 
precise  had  two  aspects  ordinarily  :  the  more  important  aspect  w-as — 
Had  the  inventor  sufficiently  described  for  a  user  of  the  patent  what  he 
proposed  to  do  ?  The  other  aspect  was  :  Had  he  sufficiently  indicated 
the  limits  of  his  monopoly  so  as  to  show  what  ground  was  left  open  and 
uncovered  by  his  monopoly  ?  His  lordship  would  have  to  answer  these 
questions  : — Was  there  a  definite  invention  ?  If  not,  there  was  nothing 
to  define.  Was  it  clearly  and  definitely  stated  in  the  claim  so  as  to 
show  what  was  left  uncovered  and  free — and  incidentally  how  to  work 
it !  Was  the  suggested  deUmitation  a  fair  construction  of  the  claim  't 
Was  there  subject  matter  ?  The  fifth  and  last  question  was  :  Had  the 
infringement  been  proved  ?  He  quoted  the  law  on  the  subject  of  defini- 
tion and  said  that  he  could  assume  that  there  was  a  good  invention 
here  if  it  had  been  properly  defined.  He  contended,  however,  that  the 
inventor  had  claimed  a  bigger  monopoly  than  he  was  entitled  to  by  his 
supposed  invention.  He  submitted  as  a  general  proposition  which  was 
sound  and  also  was  good  law.  that  no  definition  which  depended  upon 
prolonged  experiments  to  be  made  by  a  person  who  desired  to  find  its 
limits  and  then  only  defined  the  ambit  for  particular  members  of  the 
combination  claimed  could  possibly  be  sufficient  for  patent  purjjoses. 
Counsel  said  a  statement  had  been  got  out  by  plaintiffs'  accountant 
showing  the  sales  of  lamps  by  the  three  companies  in  what  he  called 
'"  the  ring."  viz.,  the  General  Electric  Company,  Siemens  Djniamo  Works 
and  the  British  Thomson-Houston  Company.  He  had  no  doubt  that 
the  figures  were  correct,  but  he  would  hke  to  know  what  was  the  num- 
l>er  of  ordinary  tungsten  vacuum  lamps  sold  in  the  last  five  years. 
Defendants'  estimate  was  that  it  would  be  about  60,000,000  a  year. 

Mr.  CoLEFAX,  K.C,  for  plaintiffs,  said  the  figures  for  gas-filled  lamps 
was  actually  5,905,932  for  the  period  1914-1919.  There  had  been  a  very 
rapid  increase  in  the  sales.  In  1914  thev  were  41,000,  in  191.3  (280,000), 
1916  (452,000),  1917  (1,109.000).  1918  (1,727,000)  and  1919  (2,296,037). 
During  the  war  there  was  great  difficulty  in  getting  the  goods,  because 
the  manufacture  of  electric  lamps  was  controlled.  He  happened  to 
know,  because  he  was  the  controller.  One  difficulty  was  the  glass  bulbs, 
and  another  difficulty  was  argon,  which  was  made  in  Holland.  With 
regard  to  the  sale  of  tungsten  vacuum  lamps  by  the  three  comi>anies  for 
19ii9,  the  figure  was  9,589,208.  The  total  sales  of  all  lamps  for  that 
year  was  11,885,245. 

Mr.  Kerly,  i)roceeding  with  liis  opening  speech,  said  that  he  was 
not  looking  for  a  statement  in  words  that  one  had  to  take  a  thick  wire 
in  one's  gas-filled  lamp,  nor  for  a  statement  that  one  had  to  take  a  coil 
of  wire,  but  he  would  saj-  that  he  would  find  in  plain  language  in  those 
documents  that  if  one  had  a  gas-filled  lamp  one  could  run  the  filament 
to  give  a  greater  brilliancy,  and  that  that  could  be  done  because  the 
lamp  was  gas-fiUed  without  undue  danger  to  the  life  of  the  filament, 
and  that  it  was  the  presence  of  the  gas  in  the  lamp  which  told  one  that 
one  could  rim  to  a  higher  temperature  with  a  corresponding  higher 
brilliancy  than  was  possible  in  a  vacuum  lamp.  It  was  in  order  to  get 
the  possibility  of  that  higher  temperature  without  danger  to  Ufe  that 
one  employed  the  gas,  and  it  was  for  that  purpose  that  it  was  employed 
in  the  prior  specifications. 

3Ir.  B.iiXANTYXE,  analytical  chemist,  said  the  idea  of  a  gas-filled  lamp 
and  of  a  metal  filament  for  a  gas-filled  lamp  was  not  unknown  at  the 
date  of  plaintiffs'  patent,  and  he  referred  to  an  article  in  the  "  General 
Electrical  Review  "  on  '"  The  Xitrogen-fiUed  Lamp.'' 

Jlr.  Percy  R.  Smith  gave  details  of  comparative  tests  of  a  Mazda 
l-watt  lamp  and  a  Corona  lamp,  and  Jlr.  Atkinson"  Adam  said  the  tests 
were  designed  to  show  what  efficiency  the  plaintiffs'  lamp  was  giving. 

Counsel  addressed  the  Court  on  Tuesday,  when  his  lordship  intimated 
that  he  would  reserve  judgment. 


Workmen's  Compensation. 

At  Bow  County  Court  last  week,  .Judge  Graham,  K.C,  gave  a  con- 
sidered judgement  on  the  claim  of  Ed.  Hauxwell,  an  assistant  engine- 
driver,  for  an  award  of  £1  a  week,  or  £1.50,  from  the  Charing  Cross,  West 
End  &  City  Electricity  Supply  Company.  The  facts  were  given  in  our 
issue  of  the  16th  inst.  The  man  was  cleaning  the  engine  pit,  when  a 
ladder  fell  and  he  fractured  his  right  wrist.  He  was  paid  compensation 
for  a  time  and  then  went  back  to  work,  but  found  it  difficult  to  turn  the 
levers  with  his  injured  wrist.  Then  he  was  dismissed,  but  his  Union 
took  up  the  case  and  the  man  was  taken  on  again  to  help  in  cleaning 
out  street  boxes,  for  which  he  was  being  paid  £3  10s.  a  week  (instead  of 
•  £4  12s.).  The  defence  was  that  the  man  absented  himself  from  work 
for  three  days  \vithout  notice.  He  was  a  wartime  hand  and  as  a  number 
of  the  company's  employees  were  being  demobilised  his  place  was  filled. 

His  Honour  found  that  the  defective  grip  and  the  inability  to  revolve 
his  hand,  of  which  applicant  complained,  did  not  prevent  him  from  doing 
the  work  he  was  doing  before  the  accident,  and  he  dismissed  the  applica- 
tion with  costs. 


Commercial  Topics. 

Britisli  Trade  with  Scandinavia. 

.Mr.  Montague  \'illiers,  Commissioner  in  Scandinaria  for  the  Overseas 
.Service  of  the  Federation  of  British  Industries,  who  was  in  Birmingham 
last  week  and  inter\iewed  many  ilidland  manufacturers  upon  the 
possibility  of  trade  with  Xorway.  Sweden  and  Denmark,  emphasised 
the  great  development  of  hydro-electric  power  in  those  countries.  From 
the  electrical  standpoint  there  were  great  possibilities,  and  at  the  pre.sent 
time  unique  opportunities  were  afforded  for  the  development  of  trade 
in  electrical  plant   and  machinery,  electric  lighting  fittings,  &c. 

L.C.C.  Loans  for  Electricity  Supply. 

The  London  County  Council  has  increased  the  rate  of  interest  on  loans 
to  local  authorities  to  5}  per  cent.  By  sec.  19  of  the  Electricity  (Supply) 
Act.  1919,  the  Council  ceases  to  be  the  sanctioning  authority  for  borrowing 
by  Metropolitan  Borough  Coimcils  under  the  Electric  Lighting  Acts,  and 
the  duty  of  sanctioning  them  is  transferred  to  the  Electricity  Com- 
missioners. Pending  the  appointment  of  the  Commissioners,  there  is  no 
appointed  authority  for  the  sanctioning  of  these  loans,  but  the  Board  of 
Trade  hold  that  the  Council  should  continue  to  sanction  loans  until 
the  Commissioners  are  appointed.  The  County  Council  is  taking  steps  to 
ascertain  what  advice  the  Electricity  Commissioners  will  desire  to  have 
from  the  Council,  and  to  what  extent  they  wish  the  Council  to  examine 
applications  for  the  loans  in  question. 

■The  periods  allowed  for  the  repayment  of  loans  recently  granted  by 
the  County  Council  are  as  follows  : — Mains  25  years,  plant  and  boilers  15, 
house  services  12,  meters  10  and  powdered  fuel  plant  10  and  building 
works  30  years.  In  the  main  th?'se  jjeriods  are  the  .same  as  those 
allowed  bj'  the  Ministry  of  Health,  but  the  latter  allow  20  years  for 
generating  plant  and  only  5  yeai-s  for  meters.  In  view  of  the  interest 
manifested  in  powdered  fuel,  the  term  allowed  for  the  first  loan  of  the 
kind  H-ill  be  noted. 

In  regard  to  an  expenditure  of  £33,000  for  coal-conveying  plant  at 
the  Council's  Greenwich  power-station,  the  special  period  of  15  years 
has  been  fixed  for  repayment,  and  the  outstanding  debt  (about  £6,000) 
on  the  original  cranes  and  plant  will  be  repaid  nithin  5  years. 
*         *         *         * 

The  Reorganised  Board  of  Trade. 

Another  stage  has  been  reached  in  what  is  termed  the  scheme  for  the 
re-organi.sation  of  the  Board  of  Trade,  which  has  been  under  consideration 
since  June  last.  From  the  long  official  aiuiouncement  we  learn  that  the 
duties  of  the  Department  are  now  organised  imder  two  joint  permanent 
secretaries :  .Sir  Sydney  Chapman.  K.C.B.,  who  deals  with  questions 
affecting  general  policy,  and  Mr.  H.  A.  Payne.  C.B.  (Controller),  who 
deals  with  administration  and  finance.  The  re-organisation  would  seem 
to  consist — at  least  in  part — in  changing  the  titles  of  old  departments 
and  in  creating  some  new  ones.  The  principal  permanent  Departments 
are  now  as  follows  : — Marine,  Mr.  C.  Hipwood.  C.B.  (Assistant  Secretary) ; 
Commercial  Relations  and  Treaties,  Mr.  H.  Fountain.  C.B.,  C.M.Ci. 
(Assistant  Secretary) ;  Industries  and  Manufactures,  Mr.  P.  W.  L. 
Ashlev,  C.B.  (Assistant  Secretarv) ;  Industrial  Property  (including 
Patent  Office),  Mr.  W.  Temple  Franks.  C.B.  (Comptroller-General); 
Power.  Transport  and  Economic,  Mr.  H.  F.  Carlill  (Assistant  .Secretary) ; 
Bankruptcv.  Mr.  J.  G.  Willis.  C.B.  ( Inspector- General ) :  Companies, 
Mr.  H.  M.'Winearls,  O.B.E.  (Comptroller);  Statistics,  Mr.  A.  W.  Flux 
(Assistant  Secretarj'). 

In  addition,  there  are  four  general  departments  which  deal  with  the 
Solicitor's,  Finance  and  Establishment  Departments  respectively,  and 
the  "  Board  of  Trade  Journal,  "  of  which  Mr.  Harcourt  Kitchen  is  editor. 
A  Secretariat  is  also  in  process  of  formation,  of  which  Mr.  E.  R.  Eddison 
is  the  director,  and  the  fimction  of  which  is  to  provide  the  necessary 
working  machinery  for  the  Board  of  Trade  Council  to  maintain  proper 
liaison  between  the  various  departments. 

There  are  five  temporary  departments,  including  the  Profiteering  Act 
dept..  Capt.  H.  Hincks  (Controller) ;  Exports  Credit  Dept..  Mr.  L.  A. 
Davis  (manager) :  and  the  Clearing  Office  for  Enemy  Debts,  Mr.  E. 
Spencer  Grey  (Controller)  ;  and  a  reparation  Claims  department  is  being 
established,  of  which  Mr.  W.  XeUl  will  be  the  Controller. 

The  Department  of  Overseas  Trade  is  under  the  joint  control  of  the 
Foreign  Office  and  the  Board  of  Trade,  its  ParUamentary  head  being 
Lt.-Col.  Sir  Hamar  Greenwood,  Bart..  K.C,  M.P.,  and  its  permanent 
head  Sir  W.  H.  Clark,  K.C.S.L,  C.M.G.  (Comptroller-General).  The 
principal  sections  of  the  Department  are  :  the  Foreign,  the  Empire,  the 
United  Kingdom  and  the  Exhibitions  Divisions,  with  the  Overseas 
Services  and  Home  EstabUshment  Branch.  Sir  F.  G.  A.  Butler, 
K.C.M.G.,  C.B..  acts  as  Director  of  the  Overseas  Divisions 

The  Board  of  Trade  are  at  present  responsible  for  the  organisation  of 
the  Coal  Mines  Department,  and  there  are  few  connected  with  the  electric 
supply  industry  who  do  not  credit  them  with  the  muddle  they  have 
created.  The  President  of  the  Board  has  also  established  an  internal 
.Administrative  Council  which  meets  frequently  to  deal  with  current 
bu.siness  involving  questions  of  policy.  'The  members  of  tliis  Council 
(in  addition  to  the  President,  who  takes  the  Chair)  include  Sir  H,. 
Llewelljm  Smith.  G.C.B.,  Economic  Adviser  to  H.M.  Government  (Vice- 
president  of  the  Council)  ;  ilr.  W.  C  Bridgeman,  M.P.  (ParUamentary 
Secretary) ;  Lt.-Col.  Sir  Hamar  Greenwood,  Bart.,  K.C,  M.P.,  the 
permanent  and  assistant  secretaries.  The  secret3r3-  to  the  Comicil  is 
Mr.  E.  R.  Eddison 

In  connection  with  the  reorganisation  of  the  Board,  there  is  an  interest- 
ing and  highly  instructive  article  in  the  current  issue  of  our  contemporary 
•  Ways  and  Means  "  on  the  growth  of  Ciovemment  expenditure  which 
will  well  repay  perusal  by  our  readers. 
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Electricity  Supply. 


Lascastek  Eloitrkity  Commitlce  has  aiitlioriscil  a  dpinobilised 
officer  to  leam  the  duties  of  a  switehbuartl  atteiulant. 

Nastwioh  Kural  Council  has  consented  to  C'rewk  Corporation  giving 
a  supply  of  clectricitv  fur  lighting  the  municipal  housc-s  which  arc  to 
be  built  in  the  rural  area. 

Sir.  J.  Hutchings,  architect  to  the  Staffordshire  Kdiication  Authority, 
is  arranging  for  an  electric  liaht  installation  at  the  Farm  Ho.iitel  and 
Dairy  at  Rodbastos.  near  Penkridgc.     The  cost  is  estimated  at  £il.2!M. 

Mr.  Chas.  Fumess,  borough  Electrical  Engineer  and  -Manager  at 
Blackpool,  reports  that  the  lOs.  coal  rebate. which  will  Ih'  pa-ised  on  to 
the  domestic  consumers  of  electricity,  will  n-pri'-sent  about  Jd.  [x-r  unit. 

.48  arrangements  have  been  made  by  Dewsbiky  Corporation  for  * 
supply  of  electricity  in  bulk  from  the  Yorkshire  Electric  Power  Com- 
pany, application  has  been  made  for  sanction  to  a  loan  of  £8,500  for  sub- 
station plant  and  cables. 

Newport  (Mon.*  Electricity  and  Tramways  Committee  recommend 
that  the  salaries  of  Mr.  A.  Nichols  Jloore,  borough  electrical  engineer, 
and  Mr.  X.  J.  Young,  tramways  manager,  be  increased  to  £8(10  as  from 
Jan.  1  last ;   to  £850  on  April  1  :   and  to  £900  in  .January  ne.\t. 

Burnley  Electricity  Committee  recommended  that  the  salary  of 
Mr.  J.  E.  Starkie.  the  borough  electrical  engineer.  \>e  increased  from 
£1172  His.  (including  £72  His.  bonus)  to  £800  per  annum,  and  that  of 
Mr.  T.  B.  Nutter,  chief  assistant,  from  £330  to  £3t>0  per  annum. 

LrToN  Corj)oration  have  decided  to  expend  over  £20.000  on  new 
feeders  and  cables.  Negotiations  are  proceeding  with  Harpenden  Urban 
Council  for  a  supply  of  electricity  from  Luton,  although  the  North 
Metropolitan  Electric  Power  .Supply  Company  has  statutory  authority 
for  Harjienden. 

There  is  an  increasing  demand  for  electrical  energy  in  Leed.s  for 
power  and  lighting  and  the  Electrical  Committee  is  considering  a  big 
scheme  of  extensions.  The  existing  station  in  Whitehall-road  is  taxed 
to  ita  utmost  capacity  and  some  applicants  are  unable  to  obtain  elec- 
trical energy  at  present. 

Blackbi'rx  Corporation  is  applying  for  sanction  to  borrow  £130.000 
for  laying  additional  mains  for  the  supply  of  electricity  for  power  and 
lighting,  including  supplies  to  Rishton,  Great  Harwood,  Mill  Hill, 
the  Workhouse  and  three  housing  schemes,  together  with  provision, 
for  power  consumers  and  future  extensions. 

The  estimates  of  tlie  Scndeslaxd  Electricity  Committee  for  the  year 
ending  JIarch  31  next  put  the  income  at  £134.334.  compared  with 
£102,859  last  year,  and  expenses  at  £89,1)78.  leaving  £44,(i5(i,  which  it  is 
proposed  to  distribute  (after  repayment  of  sinking  fund,  interest,  &c.)  as 
follows:  Depreciation  on  mains,  cables,  switch-boards,  &c.,  £5,186; 
outstanding  balance  on  superseded  plant  £5,768. 

Various  extensions  of  the  generating  plant  and  mains  are  recom- 
mended by  the  Edixbi.kgh  Electric  Lighting  Committee,  including 
two  additional  boilers  for  Dewar-place  station  at  a  cost  of  12.:{00  and  a 
2,500-kw.  turbo-alternator  for  MDonald-road  station  at  £20,0(10.  It  is 
also  projtosed  to  lay  additional  feeder  cables  in  the  outlying  districts  of 
the  city,  to  purchase  a  motor  convertor  for  Den  arplace  station,  to  make 
structural  alterations  in  the  boiler-house  at  -M'Donaldroad  at  a  total 
cost  of  over  £60,000. 

At  the  meeting  of  CoLSE  Town  Council  last  week  a  report  wa.s  presented 
by  the  deputation  which  waited  upon  Sir  John  Snell.  chief  electricity 
commissioner,  regarding  the  position  of  the  electricity  undertaking. 
Sir  John  sanctioned  the  installation  of  a  turbo-alternator  and  an  addi- 
tional water-tubo  boiler  to  provide  for  next  winters  demand  on  the 
understanding  that  arrangements  for  inter-connection  between  Nelson 
and  Colnc  were  still  to  hold  good.  A  sub-station  is  to  be  erected  in 
Dockray-street,  and  application  is  to  be  made  for  a  loan  of  £20,000. 

Steady  progress  is  being  made  with  the  formation  of  the  District 
IxDUSTKLAL  CorxciLS  for  the  electricity  supply  industry.  At  a  con- 
ference held  at  Portsmouth  last  week  a  District  Council  was  formed  for 
the  South  Eastern  -Area,  which  includes  the  municipal  undertakings  in 
Portsmouth,  Basingstoke.  Bexhill,  Brighton,  Eastbourne,  Fareham, 
Horsham,  Hastings,  Hove,  .Southampton,  Weymouth,  Winchester  and 
Worthing,  as  well  as  representatives  from  electricity  supply  companies 
in  Dorset,  Bouniemouth,  Lewes,  Leamington,  Isle  of  Wight  and  other 
places. 

For  the  purpose  of  giving  a  supply  of  electricity  to  the  houses  in 
course  of  erection  at  Woodside  the  Croydox  Lighting  and  Electricity 
Committee  propose  to  lay  distributors  to  the  district  at  a  cost  of  £1,500, 
of  which  £1.125  will  be  the  cost  to  the  estate.  The  Committee  has 
under  consideration  the  method  by  which  the  current  supplied  is  to  be 
paid  for  by  the  tenants. 

The  Committee  will  co-operate  in  the  formation  of  a  Joint  Electricity 
authority  for  the  Greater  London  area. 

The  BiRMiXGHAM  Electric  Supply  Committee  report  that  the  rebate 
to  electricity  consumers,  consequent  on  the  reduction  of  10s.  per  ton 
in  the  price  of  coal  used  for  domestic  purposes,  and  which  will  be  given 
by  way  of  allowance  on  the  March  quarter's  accounts,  will  be  probably 
less  than  Jd.  per  unit.  A  general  increase  in  the  rates  charged  to  con- 
sumers is  not  contemplated  at  present,  notwithstanding  wages  advances, 
increa,sed  railway  freights,  &c.  Mr.  Beale,  the  chairman,  states  that 
the  demand  for  current  is  increasing  very  rapidly,  and  the  persons  now 
asking  for  power  supply  would  entirely  absorb  the  amount  that  could 
be  generated  at  the  new  station  at  Nechells  when  the  authorised 
extensions  were  completed. 


Electric   Traction. 

Laxcaster  Corporation  have  appointed  Mr.  .Arthur  R.  Fearnley, 
general  manager  of  .Sjullicld  Corporation  Tramways,  at  a  fee  of  110 
guineas,  to  pn-pari'  a  re|)ort  on  the  question  of  incclianical  traction. 

Padihani  Council  is  sending  a  deputation  to  H\uiiliy  Tramways 
Committif  to  discu.ss  the  question  of  the  leasi'  of  the  tramway  lines  in 
Padiham  an-a.  which  e.\pirea  at  the  end  of  1922. 

Iturnlcy  Town  Council  has  increased  the  salary  of  the  Tramways 
.Manager  (.Mr.  II.  Mozlcy)  from  fcMIO  plus  £75  war  bonus  per  annum  to 
£675  |K-r  annum  incluiling  bonus,  and  payable  as  from  .Ian.   1. 

Tile  Promenade  is  the  most  profitable  of  BL-tcKrooLS  tramwaj's. 
During  the  last  linancial  year  the  jK-rcentage  of  receipts  to  the  total 
on  this  section  was  ;tO-92.  .Squire's  Gate  came  next  with  24-58  ;  Marton 
next  with  15-86  :  and  New -road  last  with  6-28.  The  receipts  per  ear- 
mile  on  the  Promenade  were  nearly  3s.,  but  those  on  the  Circular  Tour 
were  over  3s.  7  5d. 

■Sheffield  Tramways  Committee  is  again  faced  with  a  demand  for 
increased  wages.  In  October  last  the  men  applied  for  12s.  advance,  but 
on  arbitration,  only  4s.  was  granted.  The  men  now  demand  another 
lOs.  a  week  for  adults  and  5s.  for  juniors.  The  motor  man's  minimum 
rate  is  Is.  4jd.  per  hour,  and  that  of  the  conductor  Is.  3Jd.  per  hour, 
or  £3  (is.  and  £;t  Is.  per  week  res])ectivelv.  The  new  application  will 
come  before  the  National  Joint  Industrial  Council  this  month. 

At  ,the  instance  of  the  London  County  Council  a  conference  was 
recently  held  at  the  County  Hall  on  the  subject  of  the  maintenance  of 
the  roadways  in  thoroughfares  where  tramways  are  laid.  A  resolution 
was  passed  expressing  sympathy  with  the  desire  of  the  L.C.C.  to  relieve 
the  Tramway  rxiiERTAKixo  of  the  Fixaxcial  Bckdex  connected  with 
the  maint<'nance  of  the  roadways  in  which  tramways  are  operated,  but 
as  the  propo.sals  ])ut  forward  were  not  acceptable  to  the  iletropolitan 
Borough  Councils  the  L.C.C.  was  asked  to  take  the  matter  into  con- 
sideration once  more,  with  a  view  to  their  seeking  relief  by  endeavour- 
ing to  secure  a  larger  portion  of  the  proceeds  of  the  petrol  tax.  It  was 
considered  that  the  cost  of  the  maintenance  of  main  roads  should  be  a 
charge  upon  the  State. 

Imperial  and  Foreign  Notes. 

The  rejKirt  of  the  Soithekx  Canapa  Powkr  ('ompanv  for  the  year 
ended  Sept.  30,  1919,  states  that  the  new  power  development  at  Drum- 
mondville  is  now  in  successful  operation.  Including  subsidiaries,  the 
year's  gross  earnings  were  £566,091,  against  8475,009  for  previous  year  ; 
profits  8263,293,  against  $210,517  ;  interest.  &c.,  §205,229,  against 
8162,359  ;   surplus  for  year  858,064,  against  848,157. 

The  Minister  in  charge  of  the  Tasmanian  State  Hydro-Electric  Depart- 
ment recently  submitted  to  ParUament  proposals  for  the  extension  of 
the  hydro-electric  works.  The  capital  expended  to  date  is  £776,778, 
and  £558,000  will  be  voted  this  year  for  the  further  development  of  the 
great  Lake  works.  This  will  jorovide  about  70,000  u.p.,  of  which  57,200 
H.P.  will  be  distributed  as  follows: — 30,000  h.p.  to  the  Electrolytic  Zinc 
Company  for  the  jiroduction  of  zinc  from  New  South  Wales  ores  and  for 
use  in  its  subsidiary  industries  ;  10,000  h.p.  power  to  the  Hydro-Electric 
Power  and  Metallurgical  Company  for  the  manufacture  of  carbide  ; 
6,000  H.p.  Hobart  and  suburbs  and  3,000  h.p.  to  Launceston,  leaving 
8,200  H.p.  to  meet  new  demands  during  the  next  two  or  three  years. 

The  question  of  adoption  electric  traction  is  also  engaging  the  attention 
of  the  Tasmanian  Government.  It  was  proposed  to  build  a  railway 
from  Hobart  to  the  Huon,  and  the  Government  submitted  a  vote  of 
£4,000  for  the  survey  of  a  route  for  a  "  steam  or  electric  '  railway,  but 
the  vote  was  only  passed  on  condition  that  the  survey  was  for  an  electric 
railwa}-. 

The  Nordmark  Klaraelven  (Sweden)  Railway  Company  is  issuing 
Kr.  4,000,000  (in  bonds  ofKr.  1,000  and  Kr.  5,000)  at  6  per  cent,  interest. 
Beuter  s(at -stlat  the  funds  are  required  mainly  for  the  electrification 
of  the  railway. 

-According  to  a  ''  Daily  Express  "  correspondent  French  and  Italian 
engineers  have  arrived  at  Chamonix  in  order  to  make  surveys  in  con- 
nection with  the  proposed  tunnel  beneath  Mont  Blanc,  with  a  double 
line  of  electric  railway,  which  will  join  France  and  Italy  direct.  The 
two  Governments  have  voted  a  joint  sum  of  £5,000,000  for  the  project. 
France  has  contributed  £1,800,000  and  Italy  £1,600,000  for  preliminary 
expenses. 

There  appears  a  good  deal  of  activity  in  electrical  circUs  in  Italy, 
but  more  particularly  in  connection  with  hydro-electric  wf  rk.  The 
Societa  Generalc  Klettrica  della  Sicilia,  of  Milan,  recently  decided  to 
increase  its  share  cajiital  from  32,000,000  lire  to  50,000,0()b  lire  by  the 
creation  of  180,000  new  shares  of  100  lire  each  :  and  the  shareholders 
of  the  Societa  Italiana  di  Elettrochemica,  of  Rome,  have  authorised 
the  increase  of  the  capital  from  10,500,000  lire  to  24,500,000  lire. 

Owing  to  the  difticulty  of  importing  coal  various  Swiss  hvdko-elec- 
TRlc  .sche.mes  have  recently  been  projected,  and  one  of  the  most  impor- 
tant of  these  is  that  of  the  Forces  Motrices  Bernoises,  which  proposes 
to  generate  2I0.(J00  h.p.  in  the  Oberhasli  Valley  (Bernese  Oberland). 
"  The  Times  "  states  that  a  large  dam  has  been  erected  at  the  foot  of 
the  Bachli  Glacier,  near  the  Juchlistock.  Froin  the  slopes  of  the 
Nagelis  Gratii  (above  the  Rhone  Glacier)  to  the  Unteraar  (jlacier  there 
will  be  a  lake  over  three  miles  in  length,  taking  in  the  two  present  lakes. 
The  Gelmersee  also  will  have  its  dam,  which  will  quadrujjlc  its  area. 
There  will  be  two  ))ower  stations,  one  at  Guttannen  and  one  at  Innert- 
kirchen,  but  all  tubes  and  pipes  will  be  underground.  The  total  cost 
of  the  scheme  is  estimated  at  about  £4,000,000,  and  it  is  hoped  that  the 
work  will  be  completed  within  six  years. 


February  6,  1920. 


THE  ELECTRICIAN. 


155 


Institution  Notes. 

IxSTiTUTioN"  OF  Electkiial  Eni^ineebs. — A  sub-centre  of  the  Institu- 
tion has  been  formed  in  tlie  East  Midlands,  with  headquarters  at 
Loughborough,  the  chairman  for  the  present  year  being  Mr.  F.  S. 
Grogan.  The  inaugural  meeting  was  held  on  Tuesday  last,  the  3rd  inst., 
when  an  address  was  delivered  by  the  chairman,  who  mentioned  that 
the  meetings  would  not  be  held  solely  at  Loughborough,  but  also  at  other 
<'entres  in  the  area.  The  membershi))  now  was  104  (27  from  Lough- 
borough, 27  from  Derby  and  24  from  Nottingham).  Mr.  Grogan  then 
delivered  his  address,  which  was  on  the  electrical  engineer,  his  training, 
work  and  status. 

In  a  new  publication  of  the  Bikkai'  or  St.Wdakds,  Washington, 
Scientific  Paper  Xo.  352  on  '"  Thermal  Expansion  of  Insulating  ilate- 
rials  ■■  dat«  are  given  on  the  thermal  expansion  of  some  of  the  more 
important  insulating  materials.  In  most  cases  the  expansions  are  too 
irregular  to  justify  the  use  of  the  general  quadratic  equations.  A 
knowledge  of  the  thermal  behaviour  of  these  materials  is  essential 
before  assembling  them  in  certain  types  of  apparatus  subjected  to 
wide  temperature  variations.  The  most  striking  peculiarities  are : 
(a)  The  wide  range  in  the  values  of  the  coefficients  of  porcelain  from 
1()  to  19-6  millionths  per  unit  length  jier  degree  centigrade,  (6)  The 
three  varieties  of  ex]ian.sions  for  porcelain,  namely,  straight  line,  con- 
cave and  convex  expansion  curves,  (c(  The  shrinkage  and  the  loss  in 
weight  of  the  phenol  and  similar  compounds  when  subjected  to  excessive 
heat  treatment,  (d)  The  permanent  growth  and  variations  of  different 
marbles  when  subjected  to  heat  treatment,  and  (e)  The  negative  co- 
efficient of  expansion  of  marble  at  low  temperatures.  Interested 
readers  maj'  obtain  a  copy  from  this  bureau. 

There  was  some  criticism  of  the  existing  Home  Office  Rules  for  the 
use  ipf  ek-itricity  in  Mines  at  the  recent  meeting  of  the  Midland  branch 
of  the  A~s.li  lATiox  OF  Mining  Electrral  Exgiseees  at  Nottingham. 
Mr.  A.  W.  Williams  referred  to  the  vagueness  of  some  of  the  rules  which 
created  a  rather  complicated  position.  All  apparatus  should  not  only 
be  made  to  conform  \vith  certain  specifications,  but  they  should  also, 
before  being  used  in  mines,  be  certified,  and  a  certificate  should  be 
secured  by  the  manufacturers  from  a  Government  Department.  When 
apparatus,  which  had  been  certified,  had  been  erected,  a  certificate, 
if  ap])roved.  should  then  be  given  after  test  and  inspection  that  such 
apparatus,  if  maintained  in  its  present  condition,  complied  with  the 
regulations  of  the  Home  Gftice.  Tlie  tests  would  involve  a  number 
of  inspectors,  but  if  competent  electrical  inspectors  with  a  good  experi- 
ence of  colliery  work,  were  employed  their  work  would  justify  the 
additional  expenditure. 

A  resolution  was  passed  recommending  the  General  Council  of  the 
Association  to  call  the  attention  of  the  Home  Office  to  the  need  of  revis- 
ing certain  rules  to  make  them  clear  and  definite. 

Paris  Academy  of  Scien'ces. — Among  the  prize  awards  of  the  Paris 
Academy  of  .Sciences  for  the  year  1919  are  the  following  : — The  Kastner- 
Boursalt  prize  to  Jlarius  Latour,  for  his  researches  on  electric  motors  ; 
the  Gaston  Plante  prize  to  Eiuile  Brylinski,  for  his  work  in  applied 
electricity  ;  the  Hebert  prize  to  Kayniond  Jouaust,  for  his  work  on 
magnetism,  electrical  standards,  photometry  and  wireless  telegraphy  ; 
the  De  Parville  prize  to  Louis  Decombe  for  his  work  in  various  branches 
of  physics  ;  the  Hughes  prize  to  Henri  C'haumat,  for  his  work  on  the 
industrial  production  of  ozone,  the  electrolytic  reduction  of  indigo  and 
other  dyes,  and  other  work  in  electroteclinics ;  the  Pierson-Perrin 
prize  to  Georges  Sagnac,  for  his  work  on  the  secondary  X-Rays,  inter- 
ference and  other  optical  phenomena  ;  the  Clement  Felix  foundation 
to  Charles  Fcry,  to  enable  him  to  continue  his  experiments  on  the  pro- 
duction of  a  small  dry  accumulator  :  and  the  Henry  Wilde  prize  between 
Jean  Rey  (1,000  francs),  for  his  researches  on  projectors,  and  Adrien 
Bochet  (l,(K)0  francs),  for  his  mechanical  and  optical  inventions. 

Telegraph    and    Telephone   Notes. 

Since  Dec.  I ,  when  the  direct  .Swedish-German"  Telephone  Line 
was  oj5ened,  2,390  calls  have  been  recorded  from  Sweden,  and  nearly 
the  same  number  in  the  opjiosite  direction. 

Bolton  Corporation  object  to  the  proposal  of  the  Postmaster-General 
to  equip  a  new  manual  telephone  exchange  at  Bolton  next  year  rather 
than  an  automatic  exchange.  The  reason  alleged  for  this  step  is  that  the 
cost  of  automatic  equipment  is  pi-ohibitive,  and  a  deputation  is  to  wait 
upon  the  Postmaster-General  on  the  matter. 

The  Scandinavian  ShipowTiers'  Associations  recently  asked  for  a 
modification  of  or  a  postponement  of  the  time  limit  for  enforcing  the 
regulations  as  to  wireless  installations  on  ships  of  over  1,600  tons,  but 
the  Foreign  Office,  while  refusing  to  accede  to  the  demand,  suggest  that 
if  the  Swedish  Government  send  technical  representatives  they  will 
receive  all  the  information  possible.  The  new  regulations  will  come  into 
force  in  December,  1920 

The  Fiftieth  Anniveesakv  of  the  Transfer  of  the  Telegraphs 
from  private  ownership  to  the  Postmaster-General  was  celebrated 
yesterday.  From  the  "'Manchester  Guardian"  we  learn  that  at  the  date  of 
the  transfer  there  were  only  l.OCO  telegraph  offices,  with  1,800  offices  at 
railway  stations,  and  the  charge  was  Is.  for  20  words,  covering  delivery 
within  1  mile,  with  6d.  per  mile  for  porterage  beyond  that  limit.  The 
reduction  in  the  tariff  in  1885  to  Od.  for  12  words  led  to  a  great  increase 
in  the  traffic,  and  there  are  now  33,0(Xl  registered  telegraphic  addresses 
in  London  alone.  Among  the  many  striking  developments  that  have 
taken  place  are  the  use  of  printing  and  niultii)lex  machines  and  the 
introduction  of  wireless  telegraphy. 


Miscellaneous. 

The  Senate  of  the  University  of  London  have  expressed  theii-  apprecia- 
tion of  the  generosity  of  Messrs.  8.  B.  and  J.  B.  .Joel  in  i)resenting 
£20,000  for  the  endowment  of  a  University  Chair  of  Physics,  tenable 
at  the  Middlesex  Hospital  Medical  School. 

An  inquest  was  held  at  Wakefield  on  Friday  on  William  Henry  Kiley, 
a  railway  goods  guard  of  the  Lancashire  and  Yorkshire  Railway  Com- 
])any,  who  received  a  fatal  electric  shock  from  a  fallen  telephone  wire 
which  had  passed  over  the  wires  of  the  tramway  company  on  the  29th 
ult.  The  coroner  said,  there  was  the  -question  why  the  telephone  wires 
were  not  insulated  and  why  the  tramway  wires  were  not  protected. 
He  thought  it  would  be  better  to  communicate  with  the  Board  of  Trade 
or  the  Home  Office,  with  a  view  to  having  an  inspector  present  at  the 
inquest,  which  he  adjourned  until  the  10th  inst. 

Some  STATISTICS  op  strikes  appear  in  th6  last  issue  of  "  The 
Employer."  From  Jan.  1  to  Nov.  30,  1913,  the  official  figures  of  the 
loss  of  working  days  from  strikes  reach  the  stupendous  aggregate  of 
32,769,000,  and  if  we  add  to  these  figures  the  unemployment  caused 
to  workers  in  other  trades  by  the  nine  days'  railway  strike,  the  engineer- 
ing strike,  the  Yorkshire  miners'  strike,  the  ironmoulders'  and  other 
strikes,  the  total  does  not  fall  short  of  40,000,000.  The  cliief  trades 
affected  are  textiles  8,103.000  days,  engineering  and  shipbuilding 
8,134,000,  coal  mining  7,406,000,  and  transport  3,868,000  days. 

The  President  of  the  Board  of  Trade  has  appointed  a  Committee 
under  the  Chairmanship  of  Mr.  Clifford  C.  Paterson,  O.B.E.,  M.Inst.C.E., 
M.I.E.E.,  to  consider  whether,  in  order  to  secure  that  Ships'  Lights  shall 
comply  with  the  requirements  of  the  International  Collision  Regulations, 
it  is  desirable  to  lay  down  standards  for  the  lights,  or  any  ])arts  of  them  ; 
and,  if  so,  to  advise  what  those  standards  should  be.  and  what  is  the 
best  method  of  securing  compliance  with  them.  Mr.  .J.  W.  T.  Walsh,  of 
the  National  Physical  Laboratory,  and  Mr.  A.  S.  Hoskin,  of  the  Board  of 
Trade,  will  act  as  .Joint  Secretaries  to  the  Committee.  Communications 
should  be  addressed  to  the  Secretary,  Ships'  Lights  Committee,  Board  of 
Trade,  Cireat  Cieorge-street,  .S.W.  1. 

The  Ministry  of  Health  has  issued  regulations  governing  the  payment 
of  the  new  Hou.se  Bfildixg  Subsidy.  The  object  of  the  subsidy,  on 
which  the  expenditure  of  £15,000,000  for  the  L'nited  Kingdom  is  author 
rised,  is  to  secure  the  erection  of  100,000  houses  during  the  next  12 
months.  The  regulations  indicate  that  the  subsidy  is  only  to  be  earned 
by  houses  completed  within  12  months  of  Dec.  23,  1919,  or  within  such 
further  period,  not  exceeding  four  months  in  all,  as  the  Jlinister  may 
in  a  special  case  allow.  In  the  case  of  houses  completed  within  this 
longer  period  the  Minister  may  subject  the  grant  to  a  reduction  of  one- 
twelfth  for  each  month  in  which  delay  has  occurred.  The  subsidy  is  to 
be  £160,  £140  or  £130  per  house,  according  to  the  number  of  rooms  and  the 
extent  of  floor  area.  In  calling  upon  the  Ministry  of  Health  to  pay  the 
grant  the  builder  must  be  armed  with  a  certificate  by  the  local  autho- 
rity authorising  the  houses  to  be  constructed  and  a  certificate  that 
they  have  been  duly  completed  in  a  proper  manner. 

An  important  two-day  Nation.^l  Conference  of  MANUF-iCTUKERS 
and  Producers  will  be  held  at  Kingsway  Hall.  London.  W.C.  2,  on  the 
10th  and  11th  inst.  The  chairman  will  be  Mr.  W.  Peter  Rylands, 
President  of  the  Federation  of  British  Industries,  with  Mr.  E.  Man^-ille. 
M.P.,  as  deputy  chairman.  All  the  important  associations  of  manu- 
facturers and  producers  are  taking  part,  including  the  Association  of 
British  Chambers  of  Commerce,  the  National  Confederation  of  Em- 
ployers' Organisations,  Coal  Association,  British  Engineers'  Association, 
National  Federation  of  Iron  and  .Steel  Manufacturers,  Glass  Bottle 
Manufacturers' Association,  Chemical  Manufacturers'  Association,  British 
Empire  Producers'  Organisation,  the  big  textile  associations,  &c.  After 
the  Chairman's  opening  address,  the  following  subjects  will  be  discussed 
on  the  first  day;  (1)  Export  Trade  and  Foreign  E.xchanges,  (2)  Prices 
and  Profits,  and  (3)  Ciovernment  finance  and  expenditure.  On  the 
second  day  nationalisation,  transport,  fuel,  education,  research  and 
housing  will  be  dealt  with. 

Dinners  and  Socials. 

The  Cryolite  Athletic  .Asso(  iation  (London  Staff  of  the  British 
Aluminium  Company)  added  to  its  already  enviable  record  of  social 
functions  by  holding  a  most  successful  fancy  dress  dance  at  the  Cannon - 
street  Hotel  on  the  31st  ult.  Over  200  dancers,  mostly  in  gay  array, 
enjoyed  a  thoroughly  merry  evening.  Mr.  W.  Murray  Morrison 
(President  of  the  Association)  and  Mrs.  Morrison,  Mr.  A.  W.  Tait,  C.B.E. 
(Chairman  of  the  Company)  and  other  notabilities  in  the  aluminium 
world  were  present. 

At  the  Connaught  Rooms  on  the  21st  ult.,  the  senior  members  of  the 
staff  of  ilessrs.  Waygood-Otis,  Ltd.,  the  lift  makers,  entertained  the 
directors  and  two  members  of  the  staff  (Mr.  B.  P.  Walker  and  Jlr.  T. 
Simmons),  who  had  just  returned  from  a  journey  to  the  States.  After 
the  reception  by  the  chairman  (Mr.  Cieo.  Martin)  dinner  was  served. 
The  toast  of  the  guests  was  proposed  by  the  Chairman,  seconded  by  ^Ir.  F. 
Colebrook,  and  Mr.  Charles  Clarke,'  one  of  the  managing  directors, 
replied.  The  toast  of  the  company  was  given  by  Mr.  H.  Lambie,  to 
which  the  chairman  of  the  company  (Mr.  Henry  Claude  Walker)  re- 
sponded, and  the  other  directors  present,  Messrs.  D.  W.  R.  Green  (one  ot 
the  managing  directors),  R.  H.  Thorpe,  H.  Harmsworth  and  C.  H.  J. 
Day,  also  spoke.  A  happy  gathering  concluded  with  the  toast  of  the 
eha'irman,  proposed  by  .Mr".  A.  A.  Williams,  of  Leeds,  and  received  with 
musical  honours. 
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Tenders  Invited  and   Accepted. 


KiNir>  I.VNS  KK.triiity  Coiniuiiicf  iviiiiiiv  t<-iittrr>  l>_v  lunm  Feb.  2t> 
for  the  supply  of  i>iu'  I^imasliiiT  boiler. 

West  Ham  Corporation  require  tenders  by  4  p.m.  Feb.  24  forerection 
and  supply  of  a  refuse  destructor  and  steam-raising  plant.  Specitications 
from  the  Borough  Engineer. 

M.\M'HKSTER  Electriiity  Conimitteo  require  tenders  by  Feb.  25  for 
three  thn'f-wirc  baliimers  and  switchgear.  S]*eilieation8  from  Mr. 
F.«E.  HurIu-.s.  Town  Hall,  Mamhester. 

M-tscHESTER  Tramways  Committee  want  tenders  by  10  a.m.,  Feb.  17, 
for  steel  girder  tram  rails,  tramoar  tnieks  and  controllers.  Specitications 
from  the  General  Manager. 

Maxchester  Corporation  Waterworks  Committee  require  tenders 
by  Feb.  21  for  an  electrically-driren  multi-stage  centrifugal  pump, 
with  switch  and  controlling  gears,  4c.  Specifications  from  the  Secretary, 
Waterworks  Offices,  Town  Hall,  Manchester. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.,  March  1,  for  the 
supply  of  two  2,000  p.v.a.,  5,tKK)- 10,001)  volt  transformers  (contract 
No.  571).     Specifications  from  the  City  Electrical  Enjjineer. 

The  Victorian"  Railway  Commissioners,  Melbourne,  require  tenders 
by  March  31  for  supply  of  metal  filament  and  carbon  filamunt  lamps 
(contract  32,927). 

The  Commissioners  of  H.M.  Works  invite  tenders  (by  11  a.m., 
Feb.  13)  for  the  supply  of  electric  wire  and  cable.  Tender  forms 
from  the  Controller  of  Supplies,  King  Charles-street,  London.  S.W.I. 
The  Metropolitan  Water  Board  require  tenders  by  II  a.m.  on 
Feb.  20  for  three,  six  or  12  months'  supply  of  stores,  including  electric 
lamps,  electric  wire  and  accessories,  oils,  ifcc.  Forms  of  tender  from 
the  Chief  Engineer,  South-place,  Finsbury,  London,  E.C.2. 

Belfast  Tramways  Committee  require  tenders  by  Feb.  14  for  the 
supply  of  electrical  accessories,  copper  strip,  lamps,  insulating  tapes, 
carbon  brushes,  controller  fingers,  trolley  wire,  &c.  Forms  of  tender 
from  the  General  Manager,  Napier-street,  Sandy-row,  Belfast. 

The  City  of  Melbourne  invites  tenders  for  the  supply  of  12,000 
metal  filament  lamps.  Specifications,  &c.,  from  the  agents  of  the 
City  Council,  Messrs.  Mcllwraith.  McEacharn  &  Company  Ppty.,  Ltd., 
Biliiter-square-buildings,  London,  E.G.  3,  to  whom  tenders  are  to  be 
sent  by  noon  March  30. 

Manchester  Waterworks  Committee  require  tenders  by  Feb.  21  for 
the  supply  and  er<"ction  at  Thirlmere  of  water  turbine,  dynamo,  storage 
battery,  booster,  motor-generator,  d.c.  motors,  starting  panels  and  cables. 
Specitications  from  the  Secretary,  Water  Department,  Town  Hall, 
Manchester. 

Palmerston  Xorth  (New  Zealand)  Council  require  tenders  by  4  p.m. 
March  2  for  the  supply  of  two  400  H.p.  pressure  producers  and  auxiliaries, 
3,000-voIt  generating  sets,  converters,  battery  switchboards,  &c.  Speci- 
tications can  be  inspected  at  the  Department  of  Overseas  Trade  (Room 
40),  35,  Old  Queen-street,  London,  S.W.I. 

The  Ministry  of  Communications  (Director  of  Telegraphs  and  Tele- 
phones), Athens,  require  tenders  by  May  13  for  supply  of  wooden  poles, 
galvanised  and  brass  wire,  insulators,  telephone  cables,  exchange  equip- 
ment, &c.  Specitications  from  the  Alinistry  of  Commimications, 
Athens. 

The  Electrical  Committee  of  Bristol  Corporation  invite  tenders  for 
the  supply  and  erection  of  one  2,000-kw.  single-phase  2.200  volt  turbo- 
generator, with  condenser  and  auxiliaries.  '  Specifications  and  forms  of 
tender  from  the  chief  engineer  and  general  manager,  Mr.  H.  Faraday 
Proctor,  M.I.C.E.,  The  Exchange,  Corn-street,  Bristol,  to  whom  tenders 
must  be  delivered  by  the  23rd  inst. 

Aldekshot  Urban  Council  invite  tenders  for  geared  turbine  and 
generator,  condensing  plant,  circulating  and  other  pumps,  water-tube 
boiler  and  super-heater,  and  armoured,  lead-covered,  paper-insulated 
feeder  and  pilot  cables.  Particulars  from  the  electrical  engineer,  Mr. 
F.  Garside,  and  tenders  to  the  clerk  to  the  council,  Mr.  D.  Llewellyn 
Griffiths,  Municipal-buildings,  Grosvenor-road,  Aldershot,  by  Feb.  17. 

Tenders  are  invited  for  the  supply  and  delivery'  in  Melbourne  of  two 
2,0OO-kw.  rotary  converters  and  h.-t.  and  d.-c.  smtchgear.  Specifica- 
tions, &c.,  may  be  obtained  from  the  Agents  of  the  City  Council, 
Messrs.  Mcllwraith,  McEacharn  &  Company  Proprietary,  Ltd.,  Billiter- 
■  square-buildings,  London,  E.C.  3.  Tenders  to  the  Town  Clerk,  Town 
Hall,  Melbourne,  by  2  p.m.  April  12. 

Lincoln  Corporation  invite  tenders  for  the  supply  and  erection  of  an 
accumulator  battery  at  .St.  Swithin's  power  station.  Specifications  from 
the  consulting  engineers  (Jlessrs.  Preece,  Cardew  &  Rider),  8,  Queen 
Anne's-gate.  Westminster.  S.W.I  ;  and  copies  of  the  specifications  can 
also  be  seen  at  the  office  of  the  city  electrical  engineer,  Mr.  Stanley  Clegg. 
Tenders,  on  forms  to  be  obtained  from  the  Town  Clerk's  oflice,  Guildhall, 
Lincoln,  by  March  2. 

Colne  Council  has  placed  an  order  with  the  Stirling  Boiler  Company 
for  a  water-tube  boiler,  steam  pipes  and  feed  pump  at  £4,443  ;  while  a 
2,000-kw.  turbo-alternator  is  to  be  purchased  from  Stockport  Corporation 
for  £10,000. 

Bradfokd  Tramways  Committee  has  accepted  the  under-mentioned 
tenders: — EngUsh  Electric  Company,  87  standard  tramcar  trucks, 
£19,140  ;  124  electrical  tramcar  equipments,  £43,059 ;  20  tramcar 
bodies,  £29,300.  The  Electricity  Committee  has  placed  the  following 
orders : — Ferranti  Ltd.,  three  150  and  two  (iOO  k.v.a.  transformers  ; 
Brush   Electrical   Engineering  Company,  three  250  k.v.a.  transformers, 


and  British  Electrical TransfonnerCompany.  two4(Mi  k.v.a.  triinsfurmers 
.■\.  Keyrolle  A  Company.  Ltd.,  n.-e.  switch|i!ear.. 

Rawtkn.stall  Corporation  has  accepted  the  following  tenders: — 
British  Thonis<in- Houston  Company,  5,(>n(ikw.t  urlxi-alternator :  Hicks. 
Hargreaves  *  Company,  condenser  ;  HiiKiH-k  &  Wilcox,  two  watertube 
boilers  ;  induced  draught  plant,  coal  bunkers  and  conveyors  :  G.  &  J, 
Weir,  feed  pump :  and  Metrojwlitan-N'ickers,  Electrical  Company,. 
500kw.    rotary   converter. 

Barnslev  Electricity  Committee  has  accepted  the  following  tenders :  — 
Ferguson.  Pailin.  Ltil..  h.-t.  switchgear,  £292  ;  British  Insulated  & 
Helsby  Cables.  Ltd.,  l.t.  cable.  £.VJ't  ;  English  Electric  Company. 
I,300-"kw.  turbo-alternator,  condensing  plant,  air  filter.  A'c.  £23,879; 
Babcock  &  Wilcov.  water  tube  boiler,  stoker,  economisor  and  induced 
draught  fan.  £«.54.">  ;  Mather  &  Piatt,  turbine  boiler  feed  pump,  £44t).\^ 
Hammersmith  (  London)  Borough  Council  has  accepted  tenders  for 
the  supply  of  refractory  bricks  and  bhw-ks,  ground  fire  day  and  other 
building  materials  required  for  the  provision  of  a  new  boiler.  The 
contract  for  sections  X  and  B  has  been  given  to  Messrs.  Hill.  Wcstlake 
&  Company,  at  £»i52  5s.  ;  for  section  C  to  the  Metallurgical  Plant  Con- 
struction Conipanv  (£213  lis.  Id.)  and  for  section  D  to  Messrs.  .1.  H. 
Sankey  &  Son  (£113  15s.). 

In  connection  with  the  various  extensions  of  mains  which  have  been 
recently  sjinctioncd  by  the  Council  the  tender  of  the  Cnion  Cable  Com- 
pany (at  £1.800)  has  been  accepted,  subject  to  .samples  being  to  the 
satisfaction  of  the  Borough  Electrical  Engineer.  Eleven  tenders  were 
received,  varying  from  fl.siMl  to  £2.027.  The  tenders  of  Messrs.  Thomas 
Wragg  &  Son  for  the  supjily  of  cubic  ducts  (at  £419  I.">s.  lOd.)  has'also 
been  accepted. 

in  connection  with  the  scheme  for  linking-up  the  Battersea.  Kulham 
and  Hammersmith  generating  stations  ten  firms  submitted  schemes 
for  the  work  of  linking-up  the  stations  of  Fulham  and  Hammersmith. 
Nine  firms  submitted  three  schemes  each,  and  the  tenth  (Messrs. 
W.  T.  (ilover  \-  Company)  two.  The  borough  electrical  engineers, 
who  considei-cd  the  tenders,  recommended  for  acceptance  the  tender'of 
W.  T.  Henley's  Telegraph  Works  Company  for  scheme  C  at  £15.005 
Os.  id.,  and  both  Coimcils  have  accepted  the  recommendation. 

Catalogne»«,  Price  T..i.st.s,  &c. 

In  the  illustrated  price  list  issued  by  Messrs.  H.  T.  Boothroyd,  Ltd., 
of  Bootle,  the  dimensions,  outputs  and  prices  are  given  of  direct-current 
motors  and  dynamos,  electric  lighting  sets,  &c.,  manufactured  by  them. 
Illustrated  particulars  of  the  design  and  construction  of  the  "  Prescot  " 
mistake-proof  switch  cut-outs  are  given  in  pamphlet  No.  P.l()2.  recently 
issued  by  the  British  Insulated  &  Helsby  Cables.  Ltd.,  of  Prescot.  All 
live  parts  are  adequately  protected,  so  that  when  the  hinged  cover  of  the 
fuse  chamber  is  open  they  cannot  be  touched. 

We  have  received  from  Micanite  &  Insulators,  Company  Ltd.,  a  copy 
of  their  1920  descriptive  catalogue  on  standard  insulating  materials. 
This  covers  the  whole  range  of  insulating  materials  made  by  them  and 
gives  adequate  details  of  their  various  properties.  In  addition,  the 
same  Company  have  issued  a  very  useful  sample  book  which  contains, 
in  the  .same  way  as  a  tailor's  samples,  strips  of  the  various  insulating 
materials  made  by  the  firm.  The  quahty  and  appearance  of  the  material 
is  therefore  easily  gauged  and  the  book  should  be  extremely  useful  to- 
those  whose  business  it  is  to  bring  the  various  sorts  of  insulating  material 
before  buyers. 

The  Wireless  Speciality  Apparatus  Company,  of  Boston.  Ma.ss., 
has  recently  issued  a  well-illustrated  catalogue  of  S4  jiages,  which  gives 
details  of  the  radio  equipment  supplied  by  the  company.  Particulars 
are  given  of  transmitters,  receivers,  crystal  detectors.  Eaton  circuit 
devices,  transformers,  keys.  Faradon  mica  condensers,  storage  batteries, 
&c.  A  section  is  devoted  to  a  description  of  the  patented  contributions 
to  the  art  by  the  company,  and  to  photograph.'?  of  the  company's  shops 
and  installations.  There  are  also  eleven  pages  of  formulae  for  the  calcu- 
lation of  radio  phenomena. 

Messrs.  Ferranti  Ltd..  of  Hollinwood,  Lanes.,  have  issued  an  abridged 
catalogue  of  their  manufactures  for  Continental  propaganda  «ork. 
The  catalogue,  which  contains  prices  and  weights  of  all  their  specia- 
lities (house  service  meters,  switchboard  instruments  and  static  trans- 
formers) is  clearly  illustrated  and  nicely  printed,  and  is  issued  in  six 
editions  nErg'jsh  in  French. Italian. Spanish,  Portuguese  and  Danish. 
In  addition,  a  Dutch  edition,  which  is  in  the  Press,  will  be  issued  shortly. 
As  the  prices  and  weights  are  given  in  the  metric  system  Continental 
engineers  can  readily  understand  what  the  company  can  supply.  We 
commend  the  enterprise  of  Messrs.  Ferranti,  who  appear  to  understand 
the  correct  method  of  reachinu  Continental  buyers. 

Measurement  of  water  over  weirs  and  V.  notches  is  the  subject  of 
a  special  technical  booklet  for  issue  to  Civil  Engineers.  &c..  which  we  have 
received  from  The  Lea  Recorder  Company,  Ltd.,  28,  Deansgatc,  Man- 
chester. Within  a  small  space  most  of  the  essential  technical  data  on 
the  subject  are  given,  and  the  pamphlet  is  copiously  illustrated  and 
provided  with  diagrams.  Measurement  of  streams  and  rivers,  siijiplies 
to  reservoirs,  mine  water  and  pump  <lischarges,  &c..  are  dealt  with, 
and  special  interest  will  probably  attach  to  the  formulae  resulting  from 
recent  investigations,  and  to  the  tables  of  flows  with  their  accompanying 
formulae.  Some  good  illustrations  of  actual  machines  at  work  are 
given,  together  with  the  different  types  of  instruments  applicable  to 
various  situations.  The  company  have  also  issued  two  leaflets  on  the 
"  Lea  "  r.'corder  system  of  continuous  testing  for  boilers,  engines  and. 
turbines,  and  on  '"  Lea  "  \'.  notch  and  weir  recorders  for  measuring- 
water  supply,   &c. 
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Personal  and   Appointments. 

Dr.  Samuel  .Smiles.  D.Si-.,  F. I'.S..  lias  been  appointed  to  the  Daniel! 
Chair  of  Chemistry  at  King's  <'ollii;e.  London. 

We  regret  to  learn  that  owing  to  ill-health  Mr.  R.  H.  Piper  has  resigned 
his  position  as  secretary  of  the  tiuildford  Electricity  Company,  Ltd. 

Colonel  Hubert  C.  Sparks.  C.  JI.G.,  D.S.O.,  M.C.,  M.I.E.E.,  M.LMech.E.. 
has  been  appointed  a  Governor  of  Faraday  House  Engineering  CoUeg  . 
He  was  a  student  of  the  College  from  1 89 1"- 1892. 

Walsall  Education  Committee  have  appointed  Mr.  J.  A.  Doran,  of 
London,  engineer  instructor  at  the  Municipal  Institute  at  a  salary  of 
£300  per  annum. 

It  is  proposed  to  commemorate  the  splendid  national  work  performed 
by  Sir  Richard  Glazebrook,  K.C.B.,  during  the  19  years  he  held  the 
position  of  Director  of  the  National  Physical  Laboratory.  In  order  to 
place  in  the  laboratory  a  plaque  designed  by  a  leading  artist,  a  fund  of 
about  200  guineas  is  being  raised,  and  subscriptions,  limited  to  two 
guineas,  will  be  received  by  Dr.  E.  H.  Griffiths  at  Cambridge. 

Mr.  S.  Springer,  who  has  been  the  head  of  the  overseas  organisation 
of  the  Federation  of  British  Industries,  has  been  appointed  an  Assistant 
Director  of  the  Federation.  The  following  further  overseas  trade 
representatives  have  been  made  by  the  Executive  Committee  of  the 
Federation  :  Mr.  G.  C.  Musgrave  as  a  representative  of  the  Federation 
in  Cuba,  and  Mr.  Antonio  Gibbon  to  Mexico  {7a,  Naranja  179,  Mexico. 

Mr.  Eric  Jones,  B.Sc,  Assistant  Lecturer  in  the  Department  of 
Engineering  of  the  University  College  of  S.  Wales  and  Monmouthshire, 
is  leaving  to  join  the  staff  of  the  Department  of  Engineering  of  Owens 
College,  Manchester.  On  the  28th  ult.  the  Engineering  Society  of  the 
University  College  of  S.  Wales  and  Monmouthshire  (recently  constituted 
an  Association  of  Students  of  the  South  Wales  Institute  of  Engineers) 
held  a  smoking  concert,  which  was  presided  over  by  Prof.  F.  Bacon, 
M.A.,  M.I.E.E.,  when  Mr.  Jones  was  pifsented  with  a  handsome  clock 
and  a  pipe.  Mr.  Jones  will  be  succeeded  at  the  University  College, 
Cardiff,  by  Mr.  C.  V.  Miller,  B.Sc,  from  the  R.A.E.,  Famboro'ugh. 

Mr.  Edward  D.  Kilburn,  who  since  March  15,  1917,  has  been  New- 
York  District  Manager  of  the  Westinghouse  Electric  and  Manufacturing 
Company,  was  recently  elected  Vice-President  and  General  Manager 
of  the  Westinghouse  Electric  International  Company.  Mr.  Maurice 
Coster,  who  has  been  actively  engaged  for  more  than  30  years  in 
handling  the  foreign  interests  of  the  Westinghouse  Company  continues 
Vice-President  of  the  International  Company  with  advisory  duties.  The 
president  of  the  International  Company  is  Mr.  Loyall  A.  Osborne,  senior 
vice-president  of  the  Electric  Company.  The  International  Company. 
which  was  formed  in  the  spring  of  1919  to  succeed  the  Westinghouse 
Electric  Export  Company,  handles  the  Westinghouse  foreign  business. 

Appointments  Vacant. 

A  switchboard  attendant  is  renuired  by  Blacklnmi  Corporation 
Electricity  Department.  Applications  by  Feb.  l(i  to  Mr.  P.  P.  ^^'heel- 
wright,  borough  electrical  engineer. 

An  assistant  lecturer  and  demonstrator  in  electrical  engineering  is 
required  for  Sheffield  University.  Salary  £300.  Application  to  the 
Dean  of  the  Faculty  of  Engineering. 

The  Ministry  of  Munitions  requires  instructors  in  electrical  and 
mechanical  engineering,  applied  chemistry,  prehminary  technical 
courses,  &c  for  convalescent  centres.  Applications  to  the  Secretary 
of  the  Ministry,  Treatment  Training  Branch,  Smith-square,  London, 
S.W.I,  by  Feb.  9 

Business    Items,   &c. 

The  partnership  between  Wm.  Jas.  R.  Fox.  Geo.  L.  Brown  and 
Herbert  C.  Jones  (trading  as  the  Park  Electrical  Engineering  Company), 
Westinghouse-road,  Trafford  Park,  Manchester,  has  been  dissolved. 
Debts  by  Messrs.  G.  L.  Brown  and  H.  C.  Jones. 

Mr.  Robt.  H.  Ruddock  will  sell  by  auction  on  the  12th  inst.  at  the 
Kingsbury  Engineering  W'orks.  Kingsbury,  N.17.,  a  number  of  machine 
tools  and  lathes,  welcUng  plant,  two  biplanes  with  engines,  aeroplane 
constructional  materials,   &c. 

The  Arora  Company,  of  Loughborough,  armounee  that  in  consequence 
of  the  greatly  increasing  business  in  Electric  Fires  their  sales  have 
again  doubled  this  year,  and  had  it  not  been  lor  the  moulders'  strike  of 
1§  weeks  they  would  have  been  trebled.  The  Company  are  continually 
appointing  new  agents  in  the  various  territories.  The  present  agents 
are  as  follows  : — London,  Millns  Electrical  Company,  17,  Whitefriars- 
street,  E.C.  4  ;  Manchester,  .J.  C.  White,  A.M.I. E.E.,  1,  Cumberiand- 
street,  Deansgate ;  Liverpool,  W.  H.  Walton,  A.M.I.E.E.,  38/44, 
Beau-street ;  Bratlford,  J.  Dyson,  7/9,  Aldermanbury  ;  Newcastle-on- 
Tyne,  T.  J.  Grainger  &  Company,  31,  The  Side;  Birmingham,  The 
Priory  Engineering  Company,  Bath-street ;  Scotland,  A.  Watson  & 
Company,  Whiteinch,  Glasgow. 

L<iqnldations  and  Bankruptcies. 

Claims  against  the  New  .St.  Helens  and  District  Tramways  Company, 
Ltd.  (in  vol.  liq.)  are  to  be  sent  by  Feb.  28  to  Messrs.  H.  P.  Conibear 
and  E.  H.  Edwards,  Generating  Station,  Home  Bridge,  Atherton,  Lanes. 

A  first  and  final  dividend  of  3s.  will  be  payable  on  Feb.  16  at  132, 
York-road,  London,  S.E.I,  to  creditors  of  Cecil  Hellyar  (trading  as  A. 
Parker  &  Company),  electrical  engineer  and  contractor,  East  Sheen. 


Companies'  Reports,  &c. 

Lieut. -Col.  Sir  Harry  C.  W.  Verni'y,  Bart.,  has  been  elected  a  director 
of  the  Metropolitan  Railway  Comp.\ny  in  succession  to  Mr.  A.  G. 
Kitching  deceased. 

The  S.mithfield  Marke-in  ELEcraic  Supply  Company.  Ltd.,  has 
declared  a  dividend  of  2  per  cent.  (2s.  per  share)  on  the  ordinary  shares 
or  the  past  year,  carrying  forward  about  £1,300. 

The  directors  of  the  Westmin.ster  Electric  Supply  Cokpokation, 
Ltd.,  recommend  a  dividend  for  the  past  half-year  at  the  rate  of  13  per 
cent,  per  annum,  less  tax,  making  10  per  cent,  for  the  year,  compared 
with  8  per  cent,  for  1918. 

The  accounts  of  the  Blackpool,  St.  Anne's  and  Lvthasi  Tramways 
CojsrPANi-,  Ltd.,  for  the  year  to  3Ist  October  show  a  profit  of  £10,093. 
There  is  a  debit  balance  (after  providing  for  debenture  interest  and 
sinking  fund),  of  £37,991. 

The  directors  of  the  Tottenham  Dktrict  Light,  Heat  &  Power 
Company  have  declared  dividends  for  the  half-year  ended  Dec.  31  at 
the  rate  of  3J  per  cent,  per  annum  on  the  "  A  "  stock,  and  at  rate  of 
2|  per  cent,  per  annum  on  the  "  B  "  stock.  The  amount  to  be  carried 
forward  is  £7,152,  compared  with  £4,169. 

The  directors  of  the  St.  James'  &  Pall  Mall  Electric  Light  Com- 
PANY^,  Ltd.,  recommend  a  balance  dividend  on  the  7  per  cent,  preference 
.shares  for  the  half-year  ended  Dec.  31,  1919,  of  3s.  6d.  per  share,  and 
8s.  6d.  per  share  on  the  ordinary  shares,  making,  with  the  interim 
dividend  paid  thereon,  a  total  distribution  of  12  per  cent,  for  the  year, 
compared  with  10  per  cent,  in  1918. 

The  total  net  income  of  the  London,  Brighton  and  South  Coast 
Railway  Company  for  1919  amounted  to  £1,538,429  (against  £1,527,1 14) 
and  with  £25,884  brought  forward  the  total  is  £1,564.313.  Further 
dividends  of  £4  per  cent,  on  the  undivided  ordinary  stock,  making  5^ 
per  cent,  for  the  year,  £3  10s.  per  cent,  on  the  preferred  ordinary,  making 
6  per  cent,  and  £4  10s.  per  cent,  on  the  deferred  ordinary,  are  declared 
as  in  1918,  leaving  to  be  carried  forward  £32,890. 

The  directors  of  the  Eastern  Telegraph  Company,  Ltd.,  have  decided 
to  pay  in  May  next  a  final  dividend  for  the  year  ended  Dec.  31,  1919, 
of  5i  per  cent.,  making  10  per  cent,  for  the  year,  tax  free,  paying  no 
bonus.  They  have  also  decided  to  issue  £1,000,000  ordinary  stock  to 
meet  expenditure  which  is  being  incurred  to  add  to  and  improve  the 
cable  services.  The  stock  will  be  offered  at  par  to  holders  of  ordinary 
stock,  and  after  the  necessary  powers  have  been  obtained  from  the 
stockliolders  to  increase  the  capital,  the  prospectus  will  be  issued. 

The  directors  of  the  Ea.stern  Exten,sion  Australasia  and  China 
Telegraph  Company,  Ltd.,  will  pay  in  May  next  a  final  dividend  for 
the  year  ending  Dee.  31,  1919,  of  5J  per  cent.,  making  10  per  cent,  for 
the  year,  tax  free,  paying  no  bonus.  They  have  also  decided  to  issue 
100,000  shares  to  meet  expenditure  for  adding  to  and  inniroving  the 
cable  services.  These  shares  will  be  offered  at  par  to  the  shareholders. 
After  the  necessary  powers  have  been  obtained  to  increase  the  capital 
the  prospectus  will  be  issued. 

The  directors  of  the  Western  Telegraph  Company',  Ltd.,  have 
decided  to  pay  in  March  next  a  dividend  of  2i  per  cent.,  and  in  the 
subsequent  quarter  a  similar  dividend,  the  intention  being  to  pay  a  final 
dividend  of  3J  per  cent.,  making  with  the  dividend  paid  in  December 
last  10  per  cent.,  tax  free,  for  the  year,  paj-ing  no  bonus.  They  have 
also  decided  to  issue  100,000  ordinary  shares  to  meet  expenditure  which 
is  being  incurred  to  add  to  and  improve  the  cable  services.  The  shares 
will  be  offered  at  par  to  the  shareholders.  After  the  necessary  powers 
have  been  obtained  from  the  shareholders  to  increase  the  capital  the 
prospectus  will  be  issued. 

The  profit  of  the  Llandudno  &  Colwyn  Bay  Electric  R.\iLWAy, 
Ltd.,  for  the  year  Nov.  30  last,  after  providing  for  costs  of  operation  and 
administration,  and  for  interest  on  debenture  stock  and  loans,  was 
£5,196,  and  with  £387  brought  forward,  the  available  balance  is  £5,583. 
Of  this  amount  £1,860  has  been  applied  to  sinking  fund,  leaving  £3,723. 
The  directors  recommend  payment  of  a  dividend  at  the  rate  of  4  per 
cent,  per  annum  (£2,783),  leaving  to  be  carried  forward  £940.  There 
have  been  heavy  increases  in  operating  and  maintenance  charges,  the 
former  being  due  to  additions  of  pay,  and  the  latter  to  exceptional 
expenditure  upon  repairs  to  and  renewals  of  rollmg  stock  and  perma- 
nent way.  In  accordance  with  existing  practice,  the  sinking  fund  instal- 
ment ha^  been  charged  against  revenue,  and  no  further  provision  has 
been  made  for  depreciation.  Owing  to  ill-health,  Mr.  T.  Stoker,  C.S.I., 
has  been  compelled  to  resigned  from  the  board. 

New  Companies. 

AUTOMOBILE  ELECTRICAL  REPAIRERS,  LTD.  (162.841).— Private 
company.  Reg.  Jan.  l.T,  capital  £1,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  and  nuclianicai  engineers.  &c.  First  directors  are 
P.  Goldstein.and  C.  F.  Collins.      Reg.  office  :    40l»,  Euston-road,  N.W. 

BRITISH  EAST  AFRICA  POWER  DEVELOPMENT  COMPANY,  LTD. 
(163,345).— Private  company.  Reg.  Jan.  27,  capital  £1,000  in  £10 
shares.  The  company  is  formed  as  a  subsidiary  company  to  the  British 
Water  Power  Development  Company,  Ltd.,  to  acquire,  and  if  necessary 
extend  the  Thika  Sidal  Hydro  Electric  Plant;  and  the  Head  Works 
and  rights  of  Messrs.  Swift,  Rutherford  &  Company  on  the  Maragua 
River,  in  Fort  Hall  District,  British  East  Africa  ;  to  acquire  all  present 
and  future  rights  for  the  supply  of  hydro-electric  power  in  British 
East  Africa,  &c.  The  first  directors  are  :  D.  Spencer,  R.  H.  Mackenzie 
and   W.  F.  Harwar.     Reg.  office:  41,  Parliament-street,   S.W.I. 
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OLIVER  EMOINEEEINQ  COMPANY,  LTD.  ( liil>.77(i).  -I'riviite  com- 
j.auy.  Rt>^.  .I.in.  l:t.  lapitul  illi.lHio  in  £1  slian-s.  to  lake  over  the  business 
v'f  mec'hanii'til  and  eUitiiial  i'ii_'iiieirs  and  general  metal  workers  carried 
■  II  as  Oliver  i  DunbaljiM.  First  dirt'etors  an-  A.  11.  Oliver,  .1.  Suleli, 
1".  Uivy  and  .1.  i  >.  Diinbabiii.      Ueu'.  offiee  :    !».  Fenelninli-stn-et,  K.C. 

PORTADOWN  ELECTRIC  COMPANY,  LTD.  (4.871  )—l'rivate  company, 
lieg.  in  Dublin  .Ian.  S.  capital  i:2il.Ul!0  in  il  shares  {3,(KXl  preference),  to 
produce,  ston-,  sup])ly  and  sell  electrical  energy,  itc.  First  directors 
irv  M.  Curnin  and  1).  Cliapman.  Reg.  office :  7-S,  .Market-street, 
Portadown,  co.  .\rniagli. 

PORTUMMA  ELECTRIC  LIGHT  &  POWER  COMPANY.  LTD.  (4.874)  — 
Rei;.  in  Dublin  on  Jan.  12,  capital  £i),(XK^  in  £1  shares,  to  carry  on  in 
I'ortuuina  and  elsewhere  the  business  of  an  electric  light  company.  The 
dinctors  are  Viscount  Lascellcs,  A.  E.  Moeran,  Mrs.  M.  M.  Nolan,  J. 
Hynes,  X.  J.  Kelly,  .T.  Corcoran,  G.  J.  Coates,  .1.  Taylor  and  .1.  Murphy. 
Secretary  :  .M.  ('.  W  oulfe.  Reg.  office  :  New-street,  Portumna,  county 
Galway. 

POURLOCK  COMPANY,  LTD.  (162,547)— Private  company.  Reg. 
•Ian.  7,  capital  £.">O.IMIO  in  £1  shares,  to  take  over  the  British  and  certain 
foreign  patent  rights  relating  to  an  invention  for  dilTcrential  gearing,  to 
adopt  an  agreement  with  R.  A.  Rothermal  and  C.  A.  \'andervell,  and  to 
carry  on  the  business  of  manufacturers  and  repairers  of  and  dealers  in 
gearings,  machinery,  automobiles,  &c.  R.  A.  Rothermal  is  the  first 
director.     Reg.  office  :   24-li,  Maddox-street,  \V.  1. 

POWER  RECTIFIERS,  LTD.  ( lli:?.400).— Private  company.  Reg.  Jan. 
JS.  (U|iital  ti'ci.iKKP  in  £1  shait's,  to  carry  on  the  business  of  electrical 
,ind  mechanical  engineers,  manufacturers  of  and  dealers  in  transformers, 
mercury-arc  rt-ctitiers,  accessories  appertaining  thereto,  &c.  First 
directors  are  :  O.  Boner.  Baden,  Switzerland,  manufacturer,  and  A.  C. 
Kborall  (managing  director),  9,  Old  Queen-street,  S.W. 

ROADCRAFT.  LTD.  (102,82.5).— Private  company.  Reg.  Jan.  14. 
capital  i.'i.iioo  in  £1  shares.  Objects:  to  fake  over  the  business  carried 
on  at  SU,  C'heapside,  Liverpool,  as  the  Roaderaft  Engineering 
Company,  and  to  carry  on  the  business  of  mechanical,  electrical  and 
civil  ensrineers,  manufacturers  of'  motor  cars.  &c.  First  directors  an- 
W.  B.  Douglas.  T.  R.  Walls.  <;.  \V.  Gates  and  H.  J.  Carey.  Secretary, 
J.  E.  Smith. 

STAFFORDSHIRE  ELECTRICAL  ACCtSSORIES  COMPANY,LTD.(16.3„350). 
— Private  company.  Reg.  Jan.  27,  capital  £(>,00lt  in  £1  .shares,  to  take 
over  that  portion  of  the  business  belonging  to  H.  F.  llowells  and  A. 
Douglas  which  relates  to  the  repairing  and  overhauling  of  dynamos, 
motors  and  all  kinds  of  electrical  apparatus,  &c..  tlie  sale  of  electric 
light  accessories  carried  on  at  Hanley.  First  directors  are :  H.  F. 
Howells  and  A.   Douglas.      Reg.   office  :  21a,  Lichfield-street,   Hanley. 

STEEL  WIRE  COMPANY,  LTD.  (162,320)— Private  company.  Reg. 
Jan.  1,  capital  £7(Kl,(i(Kl  in  £1  .shares,  to  carry  on  the  business  of  wire 
drawers  and  bar  ilrawcrs  of  steel,  iron,  copper  and  other  metals,  manu- 
factiu'ers  and  owners  of  aerial  and  other  ropeways,  &e.  First  directors 
are  K.  Smith,  A.  Smith,  Harry  Smith,  Herbert  Smith.  F.  Smith  and  E. 
.Smith  (all  directors  of  Doncaster  Wire  Company,  Ordsal  Wire  Company, 
and  £.  and  A.  Smith  Company). 

TUAM  ELECTRICITY  COMPANY,  LTD.  (4,808)— Reg.  in  Dublin  on 
Sept.  14,  capital  IK.lMKP  in  £1  shares,  to  carry  on  in  Tuam  and  elsewhere 
the  business  of  an  electric  light  company.  First  directors  arc  A.  Eaton, 
I).  Harman.  G.  Hurray,  A.  OMalley,  T."j.  Jlellin  and  P.  McTighe.  Sec- 
retarv  :    J.  Dalv.     Reg.  office  :    Dutlin-road.  Tuam. 


Prices  of  Metals,  Chemicals,  &c. 

TtiESDAY,  Feb.  :i. 

Copper—  Price.  Inc.  Deo. 

Bestsolected perton  £12.")     0     0  £2     0     (I  — 

Electro  Wirebars...           ..  £12.5     0     0  £1    10     0  — 

H.C.  wire  basis per  lb.  la.     4fd.  ,'^(1.  — 

Sheet Is.     5jd.  —  Jd. 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire,  basis Is.  8J 1.  Ad.  — 

Brast  60/40— 

Rod,  basis      Is.  OJl.  Jcl.  — 

Sheet,  basis   ,,  Is.  4|d.  — •  

Wire,  basis     „  Is.  3|d.  

Iron — 

Cleveland  Warrants     perton  £9     2     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £39     0    0  —  — 

Lead  Pig — 

English  „  48  10     n  £1     0     0  — 

Foreign  or  coloniil             ,,  47   10     0  £1     .">     0  

Till— Ingot   384    0     o  —         £5  10     0 

Wire,  basis    per  lb.  0     4    9  —  Id. 


Salammoniac. — Per  cwt.95s.and933. 
Sulphur  (Flowers).— Per  ton  £23. 
„      (Roll  Brimstone). — Per  ton 

£22  lOs. 
Svlphurie    Acid    (Pyrites,  168°).— 

Per  ton,  £7  18s.  9d. 

Rubher. — Para  fine,  23.  7d. :    plantatic 

Shellac— T.'^.  Orange,  850s. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables, 
.Ltd,  andtherubber  figures  byW  T.  Henley's  Telegraph  Works,  Company. 


Copper  Sulphate. — Per  ton  £50. 
Boric    Acid  (Crystals). — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate.— Per  lb.  6d. 
1st.  latex  23.  9J:d.  lb. 


Thirty-Seven  Tears  A^o. 

[From  The  Klkctrici.w,  F.li.  :;,  issa.] 

NoVKL  U.-;k!!  kok  Ki.k<  niairv  (I.k.ioku).  Wc  <Io  not  want  to  see 
the  electric  current  diverted  to  the  use  of  private  assassination  ;  and, 
whatever  the  a!isas,sin  himself  may  say  about  it.  we  do  not  want  to 
annihilate  him  by  the  same  agency.  But,  unwelcome  as  may  be  the  fact, 
we  must  put  up  with  it.  us  we  put  up  with  dynamite  and  the  other  deadly 
sins.  They  have  all  been  turned  to  harmless  account,  and  we  expect 
the  same  of  the  killing  capabilities  of  electricity.  .  .  .  The  proposal  to 
slaughter  animals  by  electricity  is  not  original.  Dr.  Richanlson,  whose 
name  is  associated  with  many  curious  suggestions,  trii'd  this  one  somi- 
vears  ago.  We  do  not  exactly  know  why.  Nominally,  the  idea  was  to 
cause  a  painless  death.  Human  experience  in  these  matters  is  very 
limited,  and,  as  we  cannot  consult  the  animals,  it  is  impossible  to  affirm 
what  sort  of  death  they  like  best,  and  which  one  is  the  least  painful.  As 
tt  fact,  liowevcr.  it  was  found,  firstly,  that  the  meat  so  slaughtered  was 
injured,  some  of  it  being  rendered  unfit  for  food  ;  and,  secondly,  that  the 
animals  sometimes  came  to  life  again,  much  to  the  satisfaction,  no  doubt, 
of  the  professional  wielder  of  the  pole-axe,  though  probably  not  to  that 
of  the  poor  beasts.  .  .  .  Some  creatures  are  verv  stupid,  and  others  very 
unreasonable.  .A  hen.  for  example,  will  run  away  minus  her  head,  and 
we  all  know  w  hat  eels  are  capable  of  in  the  way  of  obstinately  presuming 
to  live  ;  but  nobody  sujjpo.ses  that  feeling  survives  the  first  slash  of  the 
knife,  or,  if  it  does  survive,  all  we  san  say  is  that  the  amount  of  prolonged 
cruelty  indicted  on  fish  an<l  poulti^'  calls  for  the  interposition  of  Ihe 
humane  far  more  than  does  the  case  of  the  higher  creation,  who,  if  they 
feel  more  acutely,  die  much  more  quickly.  But  there  was  one  other 
objection  to  Dr.  Richard.son"s  propo.sal.  and  it  applies  equally  to  Mr. 
Lane-Fox's  for  the  slaughtering  of  u.scd-up  hor.scs — namely,  the  danger 
to  the  slaughterers.  We  understand  that  the  animal  is  to  stand  on  a 
metallic  floor,  which  is  connected  to  an  electrical  appliance  of  great  power, 
and  this  in  turn  to  a  wire  and  a  knob.  If  the  horse's  forehead  comes  in 
contact  with  the  knob  the  horse  will  be  stricken  dead.  Given  an  intelli- 
gent horse,  duly  trained  to  touch  the  knob,  and  the  business  is  done. 
To  train  and  persuade  an  average  slaughterer  to  bring  the  knob  to  the 
horse's  head  would  be  not  more  easy,  and  far  less  safe.  This,  and  the 
combined  protx'st  of  every  old  maid  against  the  injury  done  to  the  food 
of  their  favourite  pets,  may  be  trusted  to  keep  Mr.  I-ane-Fox's  device 
out  of  the  knackers'  yard  for  a  long  while  yet  to  come. 

Royal  iNSTrruTiox. — ^'esterdav  (Fridav)  evening  Sir  Win.  Thomson, 
F.B.S.,  was  to  lecture  on  •■  The  Siie  of  Atoms." 

Prof.  Hei.mhoi.tz. — A  telegram  from  Hi-rlln.  dated  January  .30th,  says 
that  the  Emperor  has  ennobled  the  celebrated  scientist  Prof.  Helmholtz. 

Trax.smi.-!siox  of  Power  bv  Electricity. — The  first  of  a  series  of 
articles  on  this  subject  by  Prof.  0.  J.  Lodge  appeared  in  last  week's 
"  Engineer." 

PRoro.SEi)  Telephonic  Exchange  for  Aberdeen. — A  scheme  is  on 
foot  in  Aberdeen  to  start  a  telephone  exchange  which  shall  work  on  a 
cheaper  basis  than  that  of  the  National  Telephone  Comjiany. 

Re.signations. — .Sir  Charles  Bright  and  .Mr.  F.dward  Bright  have 
resigned  the  jjosition  they  have  held  with  the  British  Electric  Light  Com- 
pany, tile  former  as  consulting  engineer,  the  latter  as  a  member  of  the 
board  of  directors. 

The  Telephone  in  Ixbia. — At  the  request  of  H.E  the  Commander- 
in-Chief,  instructions  have  been  issued  for  putting  up,  before  the  next 
season,  telephonic  communication  between  Sir  Frederick  Roberts'  usual 
residence,  "'  Snowdon,"  at  Ootacamund,  and  the  office  of  the  head- 
i|iiarters.  and  any  other  Government  departments  he  may  consider 
necessary,  the  necessary  "  exchange  "  station  being  the  Government 
Post  Office.     So  says  a  contemporary. 

Stan'oard  Wire  Gauge. — At  a  recent  meeting  of  the  Wolverhampton 
Chamber  of  Commerce  it  was  reported  that  the  coiiniil  had  written  to 
the  Board  of  Trade  saying  that,  though  the  standard  wire  gauge  proposed 
by  that  De|)artment  was  not  in  every  respect  such  as  they  would  have 
liked,  yet  they  felt  it  would  fulfil  the  purposes  of  a  national  standard  win- 
gauge.  They  were  so  anxious  to  see  a  workable  gauge  introduced  that 
they  |>rif.nv.i  not  to  make  any  suggestions  lest  they  should  hinder,  or 
pos-iilily  lin-ii.itc,  its  adoption. 

Er.Ei  TiiK  Communication  in  Trains. — Sir  Edward  Watkin's  some- 
what loose  and  illogical  statement  at  a  recent  meeting  of  the  South- 
Eastern  Railway  Company  that,  though  the  company  had  its  trains 
fitted  with  electric  communication  between  pa8.sengers  and  guard,  these 
had  not  been  used  once  in  six  months,  and  therefore  they  were  useless  and 
needless,  has  been  severely  and  rightly  criticised  bv  corresjjondents  of 
the  ■'  Daily  New.s."  Their  argument  is  "  prevention  is  better  than  cure," 
and  that  the  fact  that  the  communications  had  not  been  used  showed 
how  efTectual  they  were. 

Electric  Lighting  in  St.  Maetin'.s-in-the-Fields. — The  vestry  of 
St.  Martin's-in-the-Fields  will  oppose  all  the  provisional  orders  referring 
to  their  district  on  the  following  grounds  :  "  That  they  seek  to  set  aside 
the  provisions  of  the  Electric  Lighting  Act  of  1882,  and  tbi-  rules  of  the 
Board  of  Trade  in  relation  thereto,  and  to  extinguish  the  riglit  to  control 
the  public  streets  now  vested  in  the  local  authority  ;  that  there  is  no 
jjrovision  for  a  regular  and  efficient  suppl.v  of  electricity,  nor  for  the 
securit.v  of  the  public  against  personal  injury,  inspection  by  the  local 
authority,  or  for  a  reduction  in  price  after  the  payment  of  a  dividend  of, 
say,  10  per  cent.  ;  that  the  companies  seek,  without  obtaining  consent 
of  the  vestry,  power  to  break  up  the  public  streets,  to  place  wires  above 
ground,  and  to  acquire  sites  for  lighting  stations."  The  vestry  also 
consider  that  no  concession  to  a  company  should  be  for  more  than  14 
years,  that  the  vestry  should  have  power  to  inspect  the  comiiany's 
accounts,  and  that  penalties  should  be  exacted  for  failure  to  execute  the 
proposed  works  within  a  reasonable  time. 
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Notes. 


The  Kings  Speech  and  Electricity  Supply. 

Ix  his  speech  made  at  the  opening  of  Parliament  on  Tuesday 
last  His  Majesty  foreshadowed  the  introduction  of  a  Bill 
during  the  coming  session  '  for  the  creation  of  an  adequate 
supply  of  cheap  electrical  and  water  jiower."  This,  of  course, 
is  the  new  Bill  promised  at  the  end  of  last  session,  when  the 
Electricity  (Supply)  Act  was  shorn  of  a  number  of  its  more 
contentious  and  coercive  clauses.  It  would,  therefore,  seem 
that  we  are  to  have  another  fight  on  this  question,  and  that 
attempts  will  again  be  made  to  improve  the  conditions  of 
electricity  supply  in  this  country  by  Act  of  Parliament.  As 
however,  the  Prime  Mixister  pointed  out  in  reply  to  a  criticism 
that  the  legislative  programme  was  overloaded,  the  fact  that 
the  King's  speech  foreshadows  a  certain  Bill  does  not  neces- 
sarily mean  that  that  Bill  will  be  introduced.  But,  in  our 
view,  now  that  the  Government  has  started  to  deal  with  the 
law  of  electricity  supply,  it  should  continue  its  task  to  its 
conclusion.  Last  year's  Act  gives  a  great  deal,  but  it  gives 
no  power  to  deal  with  the  reactionary  element,  which  though 
small  we  are  sorry  to  say  is  still  existent,  except  by  a  policy  of 
blockade.  Something  more  positive  is  required,  and  the 
re-introduction  and  enactment  of  certain  clauses,  especially 
those  of  a  financial  nature,  which  were  omitted  in  the  scurry 
at  the  end  of  last  session,  should  provide  it. 


and  for  the  advancement  by  united  action  of  the  economic 
and  social  interests  of  its  members.  It  is  stated  that  the  im- 
pression that  the  Labour  Party  organised  the  conference  with 
a  view  to  including  middle-class  interests  within  its  own 
ranks  is  erroneous.  But  nevertheless  the  present  situation 
rather  reminds  us  of  one  in  the  fable  of  the  wolf  and  the 
lamb  ;  and  we  all  remember  what  happened  on  that  occasion. 
Let  the  National  Federation  of  Professional,  Technical  and 
Sujservisory  AVorkers  take  the  hint  before  it  is  too  late  and 
act  accordingly.  We  are  glad  to  learn  that  the  Society  of 
Technical  Engineers  realise  this  danger.  For  at  the  meeting 
they  moved  an  amendment  expressing  the  view  that  pro- 
fessional associations  should  be  independent  of  employers' 
unions  on  the  one  hand  and  of  manual  workers'  unions  on 
the  other,  and  free  to  negotiate  with  both  in  the  best  interests 
of  the  professional  worker.  The  rejection  of  this  amendment, 
as  Mr.  XoRMAX  Wyld,  general  secretary  of  the  Society  of 
Technical  Engineers,  points  out,'shows  a  desire  on  a  part  of 
the  Federation  for  association  with  one  or  other  of  these 
classes. 


The  Problems  of  the  "  Third  Party|"  in  Industry. 

The  Whitley  report  which  proposed  setting  up  joint  councils 
of  emj)loyers  and  employed  for  the  solution  of  industrial 
disputes  neglected  to  recognise  the  existence  of  any  third  party. 
The  result  is  that  a  number  of  employees,  of  the  kind  conve- 
niently known  as  salaried  official,  have  taken  upon  themselves 
the  organisation  of  a  "  third  party  "  to  represent  their  interests. 
This  work  of  organisation  has  been  going  on  quietly  for  some 
months,  but  has  been  forced  into  the  glare  of  publicity  by  the 
Labour  Party,  or  that  part  of  it  which  is  known  as  the 
Labour  Research  Department,  taking  an  interest  in  the 
proceedings.  A  conference  to  inaugurate  a  National  Federa- 
tion of  Professional,  Technical  and  Supervisory  Workers 
was  held  on  Saturday  last  under  the  chairmanship  of 
Mr.  G.  D.  H.  Cole,  of  the  Labour  Research  Department, 
and  at  this  conference  it  was  agreed  to  form  a  federation 
with  the  above  title  for  the  promotion  of  common  action 


Two  Sides  of  the  Question. 

Ax  interesting  light  on  this  side  of  the  question  is  thrown 
by  our  contemporary  ""  The  Chemical  Age,"  which  publishes 
the  opinions  of  six  well-known  Labour  Members — 3Ir.  J.  R. 
Clyxes,  ilr.  Arthur  Hexdersox,  Mr.  W.  Brace,  Mr.  W. 
Thorxe  and  Mr.  J.  Wigxall — and  of  Mr.  Searle,  of  the 
National  Association  of  Industrial  Chemists,  and  Dr.  Rodd, 
of  the  British  Association  of  Chemists,  on  the  advantages  or 
otherwise  of  organisation  among  the  middle  classes.  The 
Labour  Leaders  appeal  to  the  professional  classes  to  join 
hands  with  the  manual  workers  "  not  merely  for  personal 
improvement,  but  for  a  higher  level  of  national  j)rosperity." 
But  Mr.  Searle  and  Dr.  Rodd  are  not  quite  so  sure  about 
the  benefits  of  amalgamation,  and  neither  are  we.  Indeed, 
we  think  that  any  federation  of  professional  men  would  do 
very  much  better  to  stand  on  its  own  bottom  than  to  ally 
itself  wdth  any  organisation  of  either  capitalists  and  share- 
holders on  the  one  hand  or  of  manual '  workers  on  the  other. 
This  is  said  in  no  spirit  of  antagonism,  but  simply  because 
we  feel  that  this  new  "  third  party  "  has  got  to  fight  its  own 
battles  because  it  has  its  own  problems.  Moreover,  Ijoth  the 
employers  and  the  Labour  interests  would  be  the  stronger 
for  this  abstention,  for  there  is  nothing  like  a  imited  front  and 
an  unanimitv  of  interests. 
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Scientific  Attaches  to  British  Embassies. 

E\i:.\'  lu-furr  tlio  war  tho  qucstiDii  nf  the  rofonii  of  the 
Consular  service  was  exeitiiis;  much  attention,  one  point,  often 
emphasised,  being  the  desirability  of  including  technical  and 
commercial  attaches  in  the  most  important  Embassies  and 
Legations.  We  notice  that  the  British  Science  Guild  has 
conveyed  a  request  to  the  Foreign  Otlice  suggesting  that  our 
Government  should  follow  the  principle,  recently  adopted  by 
the  United  States,  of  appointing  scientific  attache  and  assistant 
scientific  attaches.  At  present  such  attaches  have  only  been 
appointed  to  the  American  Embassies  in  London,  Paris  and 
Rome,  but  this  appears  to  be  a  temporary  measure.  At  the 
present  time,  when  every  effort  should  be  made  to  encourage 
foreign  trade  (especially  trade  involving  the  application  of 
science  to  industry  and  therefore  of  educational  and  scientific 
value),  such  a  step  has  much  to  recommend  it.  The  Foreign 
Office,  however,  rejects  the  suggestion,  proposing  instead  that 
the  work  of  disseminating  foreign  intelligence  should  be 
privately  undertaken  by  research  and  technical  a.^sociations. 
This  proposal  overlooks  the  advantages  of  official  connection 
with  such  scientific  enquiries,  which  might  often  greatly 
enhance  the  facilities  for  obtaining  information.  It  also  appears 
in  contrast  with  the  aim  of  establishing  relations  between  the 
Foreign  Office  and  the  Board  of  Trade,  which  was  under- 
stood to  be  a  feature  in  the  work  of  the  Department  of  Over- 
seas Trade,  connected  with  both  these  Government  Depart- 
ments. The  Department  of  Overseas  Trade  has  admittedly 
had  to  contend  with  great  difficulties  and  has  shown  energy. 
Its  most  recent  action  in  in\'iting  British  firms  to  notify  the 
Department  of  prospective  visits  to  foreign  countries,  so  that 
intimations  may  be  sent  to  Consular  officers,  shows  an  enter- 
prising spirit.  We  fear  that  in  other  quarters  the  question  of 
cncouraL'ing  foreign  trade  is  viewed  much  less  enthusiastically. 


enterpri.ses  are  concerned  the  Ideal  Home  E.\hibitioii  has'even 
a  higher  educational  value,  as  there  is  to  be  found  not  only 
electrical  but  other  a])paratus,  .so  that  competing  ideas  and 
methods  can  be  placed  in  contrast  and  useful  deductions 
drawn. 


Ideal  Home  Exhibition. 

After  an  interval  of  five  years  the  Ideal  Home  Exliibition, 
organised  by  the  "  Daily  MaU,"  was  opened  at  Olvmpia  on 
Wednesday  in  last  week  and  will  continue  open  until  February 
25.  From  its  inauguration  some  years  ago  this  Exhibition 
has  always  been  a  popular  one,  not  only  because  it  is  well 
advertised,  but  also  because  the  exhibits  are  of  real  interest. 
On  this  occasion  there  is  no  doubt  that  large  crowds  will  visit 
Olympia  to  see  the  latest  suggestions  for  carrying  out  housing 
schemes  beyond  their  present  unsatisfactory  paper  stage.  The 
almost  entire  disappearance  of  the  domestic  servant  has  also 
made  necessary  the  adoption  of  labour  preventing  and  labour 
saving  methods.  And  this  is  essentially  where  electricity  can 
play  a  great  part  both  in  driving  labour  saving  appliances  and 
less  in  making  their  use  necessary  by  the  added  cleanliness 
and  convenience  which  it  brings  into  the  home.  We  are  glad, 
therefore,  to  see  that  electrical  de\nces  are  much  to  the 
fore  on  the  stands,  and  to  note  moreover  that  the  "  Daily 
Mail  "  proposes  to  send  the  whole  of  its  staff  throughout  the 
country  to  visit  the  Exhibition  in  order  presumably  that  they 
may  be  brought  up  to  date  in  regard  to  their  knowledge  of 
housing  and  the  way  in  which  houses  should  be  equipj)ed. 
This  idea  is  an  excellent  one.  which  we  hope  will  give  the 
sub-editorial  and  reporting  staffs  at  any  rate  a  better  con- 
ception of  the  way  in  which  electrical  apparatus  reallv  does 
work.  It  is  also  an  idea  we  feel  very  strongly  which  should 
be  extended,  and  electricity  supply  undertakings  and  manu- 
facturers might  well  follow  the  example  of  our  contem])orary 
and  send  as  many  of  their  staff  as  possible  to  this  Exhibition 
free  of  cost.  The  chief  engineers  should  not  be  omitted  from 
the  party.  In  many  ways  it  is  a  pity  that  it  is  not  possible 
at  the  present  time  to  organise  an  electrical  exhibition,  but 
as  far  as  the  staffs  of  supply  undertakings  or  manufacturing 


Organisation  and  Production. 

.\.\  interesting  rejiort  on  the  present  position  of  the  German 
chemical  industry  has  recently  been  published.  It  comes  from 
a  body  of  twenty  members  of  the  Association  of  British 
Chemical  Manufacturers  with  the  addition  of  four  delegates 
representing  various  Government  interests,  and  gives  an 
account  of  a  visit  ]iaid  to  various  chemical  works  in  Western 
Germany  last  year,  with  deductions  drawn  from  what  was  seen. 
This  body  comes  to  the  conclusion  that  there  is  no  witchcraft 
about  the  matter,  but  that  German  success  in  the  chemical 
industry  was  obtained  by  honest  labour.  The  outstanding 
fact  is,  however,  that  the  German  industry  has  been  one 
stupendous  organisation  for  j)romoting  and  effecting  the 
application  of  science  to  industry.  Indeed,  expert  knowledge 
has  been  used  and  generously  paid  for,  while  every  effort  has 
been  made  to  cut  down  the  cost  and  increase  the  cfficiencv  of 
every  process.  Naturally  this  state  of  things  does  not  alto- 
gether exist  at  ])resent,  the  all-pervading  labour  trouble  is 
effecting  the  output,  and  wages  have,  of  course,  risen 
enormously.  There  is,  however,  one  useful  lesson  which  can 
be  drawn  from  a  perusal  of  this  report.  That  is,  that  it  is  no 
good  expecting  the  worker  to  increase  his  production,  unless 
the  managerial  staff  is  also  carrying  out  its  functions  in  the 
best  possible  way.  The  skilled  worker  has  at  least  good 
powers  of  criticism  and  is  quite  intelligent  enough  to  know 
when  the  efficiency  of  the  management  is  not  all  that  it  should 
be.  There  has  been  an  instance  of  this  in  the  Brinsmcad 
case,  which  has  been  dealt  with  fully  in  the  daily  papers  during 
the  last  fortnight.  We  need  not  go  into  details  ;  but  the 
charge  is  that  the  men  were  not  w"orking  their  hardest  and 
the  reply  is  that  it  was  impossible  to  do  so  owing  to  short- 
comings in  the  organisation  of  the  factory.  This  latter  view 
incidently  seems  to  be  receiving  the  support  of  other  piano 
manufacturers.  We  do  not  pretend  to  know  anything  about 
piano  making,  but  of  this  we  are  certain  that  adequate  pro- 
duction of  commodities,  whether  it  be  musical  instruments, 
chemical  re-agents  or  electric  light  fittings,  cannot  be  obtained 
unless  everyone,  from  the  managing  director  to  the  labourer's 
mate,  is  working  not  only  as  hard,  but  as  efficiently  as  possible. 
We  may  add  that  the  appointment  of  a  similar  committee  to 
report  on  the  German  electrical  indu.stry  would  produce  an 
interesting  and  instructive  document. 


The  Minimum  Charge— An  Undesirable  Policy. 

Whex  electricity  supply  undertakings  were  cribbed  and 
confined  by  the  provisions  of  the  old  Electric  Lighting  Acts 
they  were  given  some  slight  alleviation  of  their  lot  by  being 
allowed  to  impose  a  minimum  charge.  If  the  revenue 
from  a  consumer  in  any  one  quarter  did  not  reach  a  certain 
minimum  amount,  the  undertaking  was  allowed  to  charge 
this  latter  amount  in  order  to  recuperate  itself  for  the  outlay 
involved  in  providing  the  connection  and  supplying  the 
current.  In  the  early  days  this  minimum  charge  may  have  been 
insisted  on,  though  with  the  relatively  low  efficiency  carbon 
lamp  and  the  high  rates  charged  it  was  probably  even  then  but 
infrequently  required.  During  recent  years  it  has  been  little 
employed,  even  when  legally  permissible,  and  it  is  therefore 
with  regret  that  we  notice  an  increasing  tendency  among 
electricity  supply  authorities  to  reimpose  it.  To  do  so  is  an 
unwise  policy.     It  is  also  unfair,  as  the  charge  must  fall  prin- 
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cipally  on  the  small  consumer.  The  householder  gains  little 
enough  relief  from  the  present  high  prices  of  all  sorts  of  com- 
modities ;  but  he  should  be  able  in  the  summer  quarter  to 
economise  to  a  certain  extent  upon  his  electric  light,  thanks  to 
that  curious  piece  of  legislation  the  Daylight  Saving  Act.  But 
as  matters  stand  he  is  not  allowed  even  that  relief,  for  in  that 
quarter  he  must  consume  or  waste  sufficient  units  to  bring  his 
electric  lighting  bill  up  to  the  minimum  amount  or  pay  for 
what  he  has  not  had.  This  in  spite  of  the  fact  that  in  the  other 
three  quarters  his  bill  may  be  largely  above  the  minimum. 
8uch  a  state  of  afiairs  is  irritating  to  say  the  least  of  it,  and 
would  be  much  better  replaced  by  a  campaign  to  persuade 
the  consumer  to  use  electricity  on  an  increasing  scale  for 
domestic  purposes  of  all  kinds  and  thus  do  away  with  the 
minimum  once  and  for  all.  Or  if  there  must  be  a  minimum, 
it  should  be  reckoned  on  an  annual  and  not  on  a  quarterly- 
basis. 


On  page  178  we  describe  a  metal  with,  a  negligible  resistance 
coeiBcient  which  has  been  put  on  the  market  by  the  British  Thomson- 
Houston  Company,  for  use  in  thermostatic  apparatus,  and  curves 
showing  the  performance  of  this  metal  are  given. 


Current   Topics, 

Siibjects  of  interest  dealt  with  in  the  cuirent  issue  inclade 
the  following  : — •  ___ 

Prof.  W.  H.  Eceles  contributes  an  article  on  "  The  Algebra  of 
Ionic  Valves  "  on  x)age  162.  This  article  forms  an  addendum  to  a 
Paper  recently  read  before  the  Physical  Society  upon  the  measure- 
ment of  the  jjarametera  of  triodes  and  form'?  a  useful  introduction 
♦.o  the  theory  of  the  tubes. 

Jlr.  R.  0.  Kapp  contributes  an  article  (page  164)  on  "  Lo.sses  in 
Transfonners "  in  which  he  differentiates  between  the  iron  and 
the  copper  losses  and  discusses  what  proportion  each  should  bear 
to  the  whole  from  the  points  of  view  of  both  economy  and  efficiency. 

On  page  165  we  publish  an  abstract  of  an  article  by  Mr.  Frank 
Hershey  on  ''  The  Voltage  Regulation  of  Distributing  Feeders," 
in  which  he  points  out  that  there  are  certain  disadvantages  in 
regulating  the  voltage  of  a  system  from  the  generating  station. 
There  are  two  alternative  methods  of  voltage  regulation  by  com- 
pensating the  voltage  drop  in  some  way  or  by  the  installation  of 
conductors  in  such  sizes  as  to  provide  a  negligible  drop.  Of  these 
the  foiTuer  will  generally  be  the  more  economical.  Various  types 
of  regulators  and  systems  of  using  them  are  described. 

On  page  168  we  describe  various  electrical  installations  in  small 
dwellings  %\hich  have  been  recently^carried  out  on  Henley's 
well-known  -n-iring  system. 

On  page  169  we  give  an  account  of  the  discussion  which  took 
place  at  a  recent  meeting  of  the  Illuminating  Engineering  Society 
on  '"  Colour  Matching." 

On  jxige  170  we  begin  our  accoinn  of  the  exhibits  of  electrical 
interest  which  are  to  be  found  at  the  Ideal  Home  Exhibition  which 
is  being  held  at  Oh-mpia,  London,  mitU  February  25.  "^ 

On  page  172  we  give  a  short  aceoimt  of  an  address  delivered  by 
Sir  Robert  Hadfield  to  a  recent  meeting  of  the  Faraday  Society  on 
the  "  Work  of  Faraday." 

It  is  now  just  50  years  ago  since  the  telegraph  system  of  this 
comitrj'  was  handed  over  to  State  ownership.  In  our  Leading 
Article  on  page  175  we  give  some  accoimt  of  the  technical  develoi]- 
znent  that  has  taken  place  since  that  time. 

An  abstract  of  the  annual  report  and  accounts  ot  tee  Pacific 
Cable  Board  apj5ears  on  page  17G. 

On  page  169  we  publish  an  extract  from  the  considered  reply  to 
the  discussion  on  their  Paper  on  "  Carbon  Ares  for  Searchhghts," 
recently  read  before  the  Institution  of  Electrical  Engineers,  by 
Messrs.'  C.  C.  Paterson,  J.  \V.  T.  Walsh,  A.  K.  Taylor  and  \V. 
Baenett.  Tliis  part  of  the  reply  refers  to  a  point  raised  in  om- 
Editorial  Note  commenting  on  the  Paper  which  appeared  in  oiu: 
issue  of  December  5,  1919. 

In  om-  coiTcspondence  columns  (p.  173),  Mr.  W.  F.  Dunton  calls 
attention  to  two  methods  of  calculating  the  best  series- parallel 
arrangement  of  cells  given  in  Fowler's  Electrical  Engineers'  Year 
Book,  and  comments  on  the  inaccuracy  of  these  methods  imder 
certain  conditions.  He  proposes  a  third  method  which  overcomes 
the  difficiilties  mentioned.  Mr.  F.  Bourne  comments  on  some 
obscure  points  in  an  article  by  Mr.  D.  C.  Gall  on  "  The  Alternating- 
current  Track  Circuit,"  which  was  published  on  page  244  of  The 
Electrician  for  September  5,  1919.     Mr.  Gall  repHes. 


Arrangements  for  the  Week. 

FRIDAY,  Feb.  13th  (to-day) . 

Physical  Society. 
5  2>-"'-  At  the  Imperial  College  of  Science,  S.  Kensington,  London. 
S.W.  Annual  General  Meeting.  Presidential'  Address  by 
Prof.  C.  H.  Lees,  D.Sc,  F.R.S.  Paper  on  "  Atmospheric 
Refraction  during  Total  Solar  EcUpses,"  by  Sir  Arthur 
Schuster,  F.R.S. 

Junior  Institution  of  Esgineees. 
7.30  p.m.     At  39,   Victoria-street,   London,   S.W.     Lecturette  on 
"  Gas  jraniifacture,"  by  Mr.  F.  E.  Heenan. 
SATURDAY,  Feb.  t«li. 

RoYjU.  iNSTrruTioN. 
3  p.m.     At  Albemarle-street,  Piccadilly.  London,  W.     Lecture  on 
"The    Astronomical  Evidence  bearing  on    Einstein's    Theory 
of    Gravitation  :      Deflection    of     Light   in    the    Sun's   Gravi- 
tational Field,"  by  Sir  Frank  W.  Dyson,  F.R.S.  (Lecture  III.) 
HONDAY,  Feb.  16tli. 

Batti-Wall.vhs'  Society. 
1  p.m.     At    the    Holborn    Restaurant,    London,    W.C.     Subject : 

'■  Electricity  in  Warfare,"  by  Major  T.  Rich,  O.B.E. 
Institution  of  Electrical  Engineers. — Informal  Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings,   High   Holbom.   London,   W.C.     Paper  on  "  Auto- 
matic Telephony  for  Private   Branch  Exchanges,"  by  Mr.  A. 
B.  Eason. 
Institution   of    Electrical    Engineers. — Liverpool    Sub-Centre. 
7  p.m.     At    the    University,    Liverpool.     Paper    on    "  A    Critical 
Survey  of  Power  Supply  in  the  Rhine  Valley,"  by  Lieut.-Col. 
F.  C.  Aldous,  D.S.O.,  and  Mr.  A.  E.  L.  Scanes,  M.A. 
Royal  Society  or  Arts. 
Sp.m.     At  John-street,   Adelphi,  London,  W.C.     Cantor  Lecture 
on  "  Recent  Researches  in  the  Cellulose  Industry,"  by  Mr.  C.  F. 
Cross,  F.R.S.     (Lecture  I.) 
TUESDAY,  Feb.  ITth. 

Royal  Institution. 
3  p.m.     At  Albemarle-street,  London,  W.       Lecture  on  "  Magnetic 
SusceptibiUty,"  by  Prof.  E.  Wilson,  M.Inst. C.E.     (Lecture  L) 
Institute  of  Metals. — Birmingham  Local  Section. 
7.30    p.m.     At    Chamber    of    Commerce    Buildings,    New-street, 
Birmingham.       Paper    on     "  Radiography    of    Metals,"     by 
Major  Hall-Edwards. 
Institution  of  Electricae  Engineers. — North  Western 
Students'  Centre. 
7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.     Paper 
on  ••  Central  Station  Boiler  Practice,"  by  Mr.  K    Habershon. 
WEDNESDAY.  Feb.  IStli. 

Royal  Society  of  Arts. 
4.30  p.m.     At    John-street,    Adelphi,    London,    W.C.     Paper    on 
"  EngUsh  Canals  and  Inland  Waterways,"  by  Mr.  S.  Preston. 
Institution  of  Electrical  Engineers. — Wireless 
Sectional  Meeting. 

6  p.m.     At  the  Institution  ot  Civil  Engineers,  Gt.   George-street, 

London,    S.W.     Paper    on    "  Wireless    Telephony    on    Aero- 
planes," by  Major  C.  E.  Prince,  O.B.E. 

Industrial  League  and  Council. 
7..30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Subject : 
Evolution  of  Modern  Methods  in  Industry,"   by  Mr.    \\.   J. 
Grosart. 

Liverpool  Engineering  Soclety. 

5  p.m.     At     the    Royal    Institution,     Colquitt-street,     Liverpool. 

Paper  on  "  Steel  Wire  and  Its  Manufacture,"  by  Mr.   E.  A. 
Atluns. 
THURSDAY,  Feb.  19tli. 

Electrical  Power  Engineers'  AssocLiTioN. — 
ILiNCHESTER  District  Section. 

7  p.m.     At    the    Milton    Hall,    Deansgate,    Manchester.     General 

Meeting.     Address  by  Ex-President. 
FRIDAY,   Feb.  20th. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Re- 

sumed  discussion    on   "   Recent   Advances   in    Utilization   of 
Water-Power,"  by  Mr.  E.  M.  Bergstrom. 

Institution  of  Electrical  'Engineers. — 
Liverpool  Students'  Sub-Centre. 
7.30  p.m.     At    The    University,    Liverpool.     Paper    on    ■■  Central 
Station  Boiler  Practice,"  by  Mr.  K.  Habershon. 
Junior  Institution  of  Engineers. 
7.30  p.m.     At  the  Royal  Society  of  Arts,  John-street,    Adelphi, 
London,  W.C.     Paper  on  "  Obscure  Points  in  the  Theory  of 
the  Internal  Combustion  Engme,"    by  Prof.   F.   W.   Burstall, 
M.So. 
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The  Algebra  of  Ionic  Valves. 


u>    w.  II.  i-H;i;i.KS.  u.So. 


At  a  recent  meeting  of  the  Physical  Society,  before  entering 
■upon  the  reading  of  a  Paper  on  the  measurement  of  the 
parameters  of  triodos.  I  sketched  brietly  the  outline  theory 
of  these  tubes.  This  foreword  does  not  appear  in  the  Paper, 
and  it  has  been  suggested  to  me  that  it  would,  if  written, 
constitute  a  useful  introduction  to  the  theory  of  the  tubes. 
I  therefore  offer  it  separately  as  follows,  dividing  the  treat- 
ment into  the  theory  of  two-electrode  tubes  and  that  of 
three-electrode  tubes. 

Diodes. 

In  tubes  possessing  two  electrodes — an  anode  and  a  hot 
■cathode — the  physical  conditions  may  be  summarised  in  a 
simple  mathematical  form  when  the  current  is  a  practically 
jpure  electronic  discharge.     The  electrons   moving  from   the 


the  portion  beyond  Kj  and  parallel  to  the  voltage  axis  is  un- 
varying because  all  the  electrons  emitted  from  every  part  of 
the  filament  are  being  carried  to  the  anode  and  no  more  are 
available  at  the  values  of  voltage  a])pearing  in  the  diagram. 
The  points  K,  and  Kj  are  called  the  lower  and  upper  knees 
of  the  characteristic  curve. 

If  the  nearly  straight  part  be  replaced  by  a  straight  line,  and 
this  equivalent  line  produced  backwards  to  cut  the  voltage 
axis  at  T,  its  equation  may  be  written 

ia=ha{e„—e,), 
where  e,  is  the  value  of  OT  and  h,  is  the  gradient  of  the  line — 
that  is,  the  tangent  of  the  angle  of  slo])e.  The  quantity  /(„  has 
the  dimensions  of  a  conductance  and  is  constant :  the  quantity 
e,  is  also  a  con.stant  and  may  be  interpreted  as  a  back  E.M.F. 
The  tube  may,  therefore,  be  said  to  obey  Ohm"s  law  ;  but 
this  obedience  and  the  constancy  of  /(„  and  e^  eonie  about,  it 
should  be  remarked,  because  of  the  tapering  of  the  temperature 
of  the  filament  from  its  centre  to  its  ends,  which  is  a  rather 
artificial  mode  of  producing  conformity  with  Ohm"s  law. 
Nevertheless,  it  proves  very  convenient  in  the  derivation  of 
the  equations  of  circuits  including  diodes  to  treat  the  tube  as 
obeying  Ohm's  equation  as  written  above. 


filament  to  the  anode  across  the  vacuum  and  constituting  the 
current  give  rise  to  an  electric  field  tending  to  cause  the  elec- 
trons near  the  filament  to  return  to  it.  The  effect  of  this 
restraining  field  may  be  represented  as  a  back  E..M.F.  opposing 
the  main  battery  in  the  anode  circuit,  and  somewhat  analogous 
to  the  back  E.M.F.  of  polarisation  occurring  in  a  liquid  elec- 
trolyte. It  can  be  shown  that  the  density  of  the  space  charge 
is  greatest  near  the  cathode  and  that,  therefore,  the  back 
E.M.F.  may  be  conceived  to  be  localised  near  the  filament.  We 
may  picture  it  in  a  sketch  by  drawing  the  conventional  symbol 
for  a  voltaic  cell  at  such  a  po.sition  as  S  in  Fig.  1.  The  mag- 
nitude of  this  back  E.M.F.  will  be  represented  by  e,.  The 
■voltage  between  anode  and  cathode  will  be  represented  by 
■Ca,  the  current  through  the  diode  by  ia. 

As  the  voltage  is  varied  the  current  changes  in  the  manner 
indicated  by  the  characteristic  curve  of  Fig.   2.     From  the 


•origin  0  to  some  point  Kj  the  current  increases  relatively 
faster  than  the  applied  voltage,  from  K,  to  some  point  K.^  the 
curve  is  nearly  straight,  and  at  K,  the  current  ceases  to  increase 
■with  increase  of  voltage — that  is  to  say,  saturation  is  attained. 
The  portion  OKj  obeys  the  theoretical  space  charge  equation 

ia=A'eJ. 
The  portion  K,K,  departs  from  this  equation  because   there 
^re  inequalities  of  temperature  existing  between  the  ends  and 
the  central  portions  of  the  filament,  which  lead  to  the  various 
parts  of  the  filament  reaching  the  saturation  condition  in  turn  ; 


W. 


Turning  now  to  the  portion  of  the  curve  corresponding  to 
voltages  too  low  to  draw  the  saturation  current  from  even 
the  coldest  part  of  the  filament,  taking  any  point  P,  and  draw- 
ing the  tangent  line  as  shown  in  Fig.  ,3,  we  find  from  the 
space  charge  equation  that  the  gradient  of  the  tangent  line  is 

di, 

-  de„' 

We  shall,  for  short,  call  this  /»„.     Moteover,  we  have 

OT=ON-TN 
if  PN  be  the  ordinate  of  the  point  P.     Call  the  intercept 
e»  ;  then 

e«  =  e,  — I'n/Aa 

ii,=ha(ea—e,). 
We  also  have 

eg=ea— A'eJ  j  ^A'eJ 

=K 

The  equation  for  /„  becomes  the  equation  of  the  curve  when 
ha  and  ««  are  given  their  values  in  terms  of  the  co-ordinates  of 
the  point  P,  but  it  becomes  the  equation  of  the  tangent  line 
if  ha  and  Cg  be  held  constant.  In  many  physical  problems  we 
may  identify  a  very  small  length  of  the  curve  with  an  element 
of  the  tangent  at  a  pomt  v/ithin  that  length,  and  may  therefore 
regard  ha  as  instantaneously  the  conductance  at  the  point  P 
and  e,  as  the  back  E.M.F.  ;  in  such  cases  /(„  may  be  called  the 
differential  conductance  of  the  tube  at  the  adju.stment  in 
question,  and  the  diode  may  be  treated  in  calculations  just  a? 
if  it  contained  a  constant  back  E.M.F.  c,  and  obeyed  Ohm't 
law.  The  cases  in  which  this  simplification  cannot  be  allowed 
are  those  in  which  the  curvature  of  the  characteristic  is  the 
property,  or  one  of  the  properties,  being  utilised  in  the  experi- 
ment under  investigation. 
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Triodes. 
Similar  considerations  can  be  applied  to  the  valve  with 
three  electrodes  when,  as  is  common,  the  current  flowing  from 
the  grid  to  the  filament  inside  the  tube  is  negligible.  The 
electrostatic  theory  of  the  grid  or  other  control  electrode  shows 
that  when  it  is  at  a  different  potential  from  the  filament  it 
superposes  an  electric  field  upon  that  existing  in  the  space 
tharge  and  therefore  modifies  the  back  E.M.F.  due  to  this 
charge.  When  the  control  electrode  is  made  positive  relative 
to  the  filament  the  back  E.M.F.  is  reduced  by  an  amount 
proiiortional  to  the  voltage  of  the  electrode,  which  is  equivalent 
to  the  introduction  of  a  voltage  of  equal  value  into  the  anode 
circuit  and  assisting  the  anode  battery.  The  proportional 
constant  is  usually  greater  than  unity  and  may  be  called  the 
voltage  factor  of  the  tube  ;  its  symbol  is  g.  If  the  P.D. 
between  the  control  electrode  and  the  filament  is  e,„  the  E.M.F. 
effective  in  the  anode  circuit  for  driving  the  electron  current 
is  now 

ea+'jc-i-e-, 
instead  of  the  voltage 

e,  — Cj 
occurring  in  the  diode.  The  quantity  e^+geg  appears  so  fre- 
quently that  it  is  convenient  to  name  it,  say,  the  "  lumped  " 
voltage,  and  to  give  it  the  symbol  ei.  The  theory  of  the  triode 
is  thus  reduced  to  that  of  t'he  diode.  We  have,  in  fact,  along 
the  nearly  .straight  part  of  the  characteristic  curve 

iu  =  h„(ei—e,). 
When  it  is  necessary  to  express  the  control  voltage  explicitly 
this  may  be  written 

ia  —  ha(eu  +  ije,j  —  c.,) 
=  haea  +  hgt'g  +  hg, 
which  is  the  equation  first  suggested  by  M.  Latour.* 
In  this  equation 

lig=gh,i    and    hQ=  —haes, 
and  all  are  constants  along  the  straight  part  of  the  charac- 
teristic. 

From  what  has  been  said  regarding  the  portion  of  the  diode 
characteristic  that  satisfies  the  three-halves  power  law  it  is 
obvious  that  the  equation  connecting  the  anode  current  and 
the  lumped  voltage  below  the  lower  knee  of  the  triode  charac- 
teristic may  also  be  written 

',!  =  /' i(c«— P..) 
=  Iue„  +  li,ie,j  +  hf^. 

In  problems  where  the  second  differential  coefficient  of  «'«,  with 
.■•espect  to  gff  or  e,  is  unimportant  the  parameters  /ta,/ir,and  /(^ 
may  be  treated  as  constants.     In  this  case 

i.-  =h„  and  ^--  =  «j. 
f'e,,  (>e,j      '^ 

In  other  cases  the  equation  for  the  curved  portion  below  the 

lower  knee  must  be  written 

i,=A''efi 

=  A'(ea+ge)^', 

which  is  Langmuir's  equation  for  this  section  of  the  triode 
characteristic.  For  example,  if  a  triode  is  being  used  on  this 
lower  portion  as  an  amplifier,  and  not  as  a  detector,  we  may 
use  the  linear  equation  and  regard  the  parameters  as  constants  ; 
but  if  the  rectifying  properties  of  the  valve  are  under  con- 
sideration the  Langmuir  equation  must  be  used.  In  tliis 
latter  case  /*„  and  /»,,  are  still  defined  by  the  differential  coeffi- 
cients above  but  they  are  now  functions  of  both  ea  and  e,j. 

This  matter  has  been  fully  dealt  with  from  quite  another 
view  point  and  in  a  general  manner  by  Prof.  A.  Press  in  a 
recent  issue  of  The  Electrician.  H.  J.  Van  de  Bijl,  R. 
Carson  and  H.  W.  Nichols  have  also  made  notew'orthy  con- 
tributions to  the  discussion  of  the  theory. f 

*  M.  Latour,  The  ELECTRiCLiX.  December  15,  1910. 

t  A.  Press,  The  Electkiciax,  January  9,  1920  ;  H.  J.  Van  de  Bijl 
p.  97,  •'  Proc."  Inst.  Radio  Engineers,  April,  1919  ;  J.  R.  Car.son.  p.  187 
'•  Proc."  Inst.  Radio  Eegineer.-!.  April,  1919  ;  H.  W.  Nichols,  -  Phvs, 
Rev.,"  13,  pp  404-414,  June,  1919. 


Consider  the  lumped  characteristic  in  Fig.  4,  and  especially- 
the  straight  part,  of  which  the  equation  is 

ia  =  h„{ei—es). 

This  line  is  plotted  in  Fig.  4.  The  slope  of  the  line  is  the  angle 
marked  in  the  figure  and  the  tangent  of  the  angle  of  sIojjc — that 
is  to  say,  the  gradient  of  the  line — is  ha.  The  back  E.M.F. 
appearing  in  the  tube  is  the  intercept  of  the  line  on  the  lumped 
voltage  axis  of  e;.  The  constant  kg  is  seen  as  the  intercept  of 
the  line  upon  current  axis.  The  differential  resistance  of  the 
tube  is  the  reciprocal  of  the  differential  conductance  lu — that 
is  to  say,  is  the  co-tangent  of  the  slope.     This  characteristic- 


-<iVH 


can  be  obtained  in  any  actual  case  from  either  the  family  of 
eg-la  characteristics  or  from  the  family  of  ea-ia  characteristics ; 
and  conversely,  when  the  lumped  characteristic  is  given  the 
others  can  be  derived.  The  results  given  by  the  lumped 
characteristics  are  valid  over  the  greater  part  of  the  range  of 
adjustments  used  in  practice  but  are  not  valid  in  extreme 
adjustments.  In  other  words,  the  voltage  factor  g  is  constant 
over  nearly  all  the  characteristics.  It  should  be  noticed  that 
the  lumped  characteristic  of  a  triode  is  identical  with  the 
e.i-i,i  characteristic  for  eg  =  0. 

An  application  of  the  above  theory  may  be  made  to  the 
problem  given  in  Fig.  1.  Here  a  resistance  R  is  in  series  with 
the  tube,  of  which  the  dift'erential  resistance  is,  say,  ra.  The 
E.M.F.  in  the  anode  circuit  is  that  of  the  battery  E,  the  space 
charge  back  E.M.F.  eg,  and  the  transferred  grid  voltage  gcg. 
The  total  resistance  in  circuit  is  R  +  r„.     Thus 

E+geg—es 
R  +  ra 

Here  e..  and  r„  (or  Ijha)  are  constants  of  the  tube,  supposed 
known.     The  current  is,  therefore,  now  determined. 

Suppose  the  P.D.  at  the  terminals  of  R  is  to  be  utilised,  as 
in  an  amplifier.  Let  Vg  be  the  small  change  in  e,„  so  that  the 
new  e„  is  the  old  e.„  together  with  Vg.  On  writing  down  the  new 
value  of  the  current — say  i,  +  /.. — we  have 


la  +  ]a  = 

and  subtraction  gives 

/«  = 

which 


E+g(e,+  t^g) 

R+l-a 


h„rn 


Rh  =  , 


l+Rha 

The  output  voltage  of  this  one  stage  amplifier  is  tiierefore 

RllgVg 

iTRIu' 

and  the  voltage  am[)lification  is  the  ratio  of  this  to  r,,  nanu>Iy, 
J{Jh_  gR 

l  +  Rha  °^  R+i-a 

This  result  is  correct  on  the  curved  part  as  wel 
of  the  characteristic. 


IS  the  straight 
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The  losses  in  a  transformer  are  made  up  of  an  iron  and 
a  copper  loss.  The  former  continues  as  long  as  the  trans- 
former is  connected  to  the  line,  -whether  it  is  loaded  or  not. 
The  latter  only  occurs  when  the  transformer  is  working,  and 
it  is  proportional  to  the  square  of  the  load.  The  annual 
iron  loss  in  kilowatt  hours  per  kilovolt  ampere  of  transformer 
plant  installed  is  obtained  by  multiph-ing  the  percentage 
iron  loss  by  8,760,  which  is  the  number  of  hours  in  a  year. 
The  annual  copper  loss  depends  on  the  way  the  transformer 
is  worked.     In  a  typical  load  curve  before  the  writer,  the 
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Let  us  consider  an  example.  Suppose  a  transformer  is 
designed  with  equal  iron  and  copper  losses,  both  having  the 
value  of  0-65  per  cent.  This  would  correspond  to  point  P, 
on  the  curve  (Fig-  1).     The  total  annual  loss  will  be 

8760X  (-Yj^+0-27xr^  j=72  kilowatt  hours 

per  kilovolt  ampere  of  transformer  plant  installed.     The  slope 
of  the  straight  line  drawn  through  P,  is  such  that 

x=0-27y. 
It  will  be  seen  in  Fig.  2  where  AB  is  drawn  with  the  .same 
slope  tiiat  for  any  point  P  on  this  line 

0B= Oa;+xB  =  Ox+0-270,;/. 
Hence  any  point  on  the  straight  line  through  P,  corresponds 
to  an  annual  lo.^s  of  72  units,  and  any  point  on  another  straight 
line  drawn  parallel  to  it  would  correspond  to  a  dilTcrent  loss. 
The  annual  loss  can  be  read  off  on  a  suitable  scale  where  the 
straight  lines  cut  the  axis  of  X. 


*  This  figure  is  equal  to 


Sload^Xtime 


24x1000- 
of  the  copper  loss  at  a  load  factor  of  100  per  cent. 


25  per  cent. 


0       W      20      30      40      50      60      70      80      90     100    UO     120 
Units  Lost  per  Year  perKMA. 

Fig.  I. — EXERGV  Lost  ix  a  Transformer  with  Vaeyino  Ratio  of 
Iron'  axd  Copper  Losses. 

average  load  is  39  per  cent,  of  the  transformer  plant.  In  the 
case  of  this  load  curve  the  copper  loss,  which  is  proportional 
to  the  square  of  the  load,  is  27  per  cent,  of  the  copper  loss 
which  would  occur  if  the  transformers  were  working  at  full 
load  all  the  year  round.*  The  annual  copper  loss  in  kilowatt 
hours  per  kilovolt  ampere  of  transformer  plant  installed  is 
obtained  by  multiplying  the  percentage  full  load  copper  loss 
by  8,760,  and  multiplying  the  product  by  a  factor  which 
depends  on  the  load  curve.  In  the  case  we  are  considering 
this  factor  wouid  be  0-27. 


O        X    B 


Let  us  now  suppose  that  the  designer  can  vary  the  dimen- 
sions of  his  transformer  as  to  have  an  iron  loss  of  only  0-38 
per  cent.,  and  a  copper  loss  of  1-14  per  cent.  These  figures 
correspond  to  point  P.,  on  the  drawing.  The  total  annual 
loss  will  now  be 


"-Cii-o-^*; 


=  60  kilowatt  hours 


(rated   output  of  transformer)- X  S  time 
for  instance,  if  a  1,000  k.v.a.  transformer  is  working  3  hours  at  1,000  k.v.a. 
3  hours  at  750  k.v.a.,  4  hours  at  500  k.v.a.,  8  hours  at  250  k.v.a,  and 
6  hours  at  no  load,  the  load  factor  would  be 

3x1000-1-3x750^-4x500+8x250+6x0 

=40  per  cent., 

24x1000 
the  copper  loss  would  be 

3xl000=+3x750=+4x500=+8x250^+6x0 


per  kilovolt  ampere  of  transformer  plant  installed. 

If  we  assume  that  various  dimensions  of  the  transformer 
give  losses  corresponding  to  points  on  the  curve  shown  in 
Fig.  1,  it  will  be  seen  that  to  reduce  the  iron  loss  at  the  expense 
of  the  copper  loss  beyond  Pj  would  not  result  in  any  substan- 
tial gain. 

Of  the  two  alternative  designs  corresponding  to  points 
Pj  and  Pj  the  full  load  efficiency  of  the  former  is  98-7  per  cent, 
and  of  the  latter  9848  per  cent.  It  will  be  seen  that  for  our 
example  the  more  economical  transformer  has  the  lower  full 
load   efficiency. 

How  great  is  the  gain  in  economy  ?  It  is  represented  by 
an  annual  saving  of  12  units  per  kilovolt  ampere.  At  a 
generating  cost  of  Jd.  per  unit  this  represents  a  saving  of 
6d.  a  year  for  every  kilovolt  ampere  installed.  Capitalised 
at  12|  per  cent.,  that  is  ciiuivalent  to  a  capital  sura  of  4s. 
So  it  would  be  worth  while  to  add  anything  up  to  4s.  to  the 
cost  per  kilovolt  ampere  of  the  transformer  if  by  so  doing 
one  could  get  from  point  P,  to  l\.  In  other  words,  a  trans- 
former costing  23s.  6d.  per  kilovolt  ampere  and  having  a  full 
load  efficiency  of  98-5  per  cent,  might  be  a  better  investment 
than  one  costing  20s.  per  kilovolt  ampere  and  having  a  full 
load  efficiency  of  98-7  per  cent. 
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A  inaiiufaiturt-r  would  nut  design  a  transfonner  to  work 
at  jioint  I\,  that  is  witli  equal  iron  and  foppi.T  losses,  but,  on 
the  other  hand,  it  is  not  usual  to  arrange  for  as  high  a  ratio  as 

'-■'^'^  =  about  i  which  save  the  greatest  eConomvin  our  example. 

lit  3  i^  - 

In  the  absence  of  figures  sjjeeifiod  by  the  customer,  the  manu- 
facturer can  hardly  be  expected  to  arrange  for  so  high  a  ratio. 
]f  he  has  no  reason  to  suppose  that  the  customer  will  consider 
the  (juestion  of  losses  on  a  more  scientific  basis  than  that  of 
full  load  efficiency  he  will,  at  least  in  a  competitive  tender, 
be  inclined  to  arrange  for  the  best  full-load  efficiency,  and  this 
is  obtained  with  a  ratio  of  losses  at  or  near  unity.  Hence 
the  tendency  has  arisen  to  make  transformers  of  which  the- 
full  load  efficiency  is  good,  but  the  economy  under  working 
conditions  not  asgood  as  it  might  be.  Though  this  question 
of  the  most  economical  distribution  of  the  losses  is  a  refine- 
ment, our  example  shows  that  it  is  a  refinement  which  may 
be  expressed  in  terms  of  as  nuich  as  10  per  cent  to  20  per  cent. 
difference  in  the  cost  of  the  transformers.  So  it  pays  the 
purchaser  to  consider  this  question.  What  ratio  of  losses 
is  best  for  a  given  case  depends  on  the  load  curve  at  w-hich 


the  transformer  will  work,  which  is  a  matter  that  the  purchaser 
must  determine,  and  also  on  points  connected  with  the  de.-sign 
of  the  transformer  wliirli  arc  known  to  the  inanufavturer. 
It  is  not  possible  to  form  a  gcniM'al  rule  from  the  purely 
imaginary  exaniph^  chosen  for  Fig.  1.  The  ratio  given  by 
poiiit  P.,"  might  lead  to  bad  proportions  of  the  transformer 
in  other"  respects ;  it  might  involve  departures  from  makers' 
standards  which  would  unduly  increase  the  cost  or  delivery 
of  the  plant,  the  points  obtainable  by  the  designi'r  might 
be  on  a  curve  that  differed  froiii  the  one  drawn  through  P, 
and  P.,.  Further,  in  the  case  of  a  small  transformer  having 
a  lower  general  efficiency,  the  curve  would  be  further  from  the 
origin,  and  the  economical  ratio  of  the  losses  would  be  nearer 
unity.  In  the  case  of  a.very  large  transformer  with  a  greater 
general  efficiency,  this  ratio  might  be  a  smaller  fraction  than 
|.  Therefore,  the  general  conclusion  is  that  if  the  purchaser 
w-ants  the  most  economical  transformer  the  manufacturer  can 
supply,  he  should  state  that  the  iron  loss  plus  a  specified 
fraction  of  the  copper  loss  at  full  load,  are  to  be  as  low  as 
possible.  This  fraction  depends  on  the  load  curve,  and  was  for 
the  typical  case  we  have  been  considering  equal  to  27  per  cent. 


Voltage  Regulation  of  Distributing   Feeders. 


By    FR.VXK    HERSHEV. 


Tn  the  design  of  new  power  plants,  or  the  remodelling  of  existing 
])lants,  the  aim  of  the  engineer  is  to  select  such  equipment  as  wUl 
result  in  the  desired  energy  being  delivered  to  the  'bus-bar  at  the 
minimum  cost.  Many  devices  are  included  to  assist  in  obtaining  a 
liigher  conversion  of  the  energy  in  the  coal  or  waterfall.  To  secure 
a  small  fraction  of  one  per  cent,  increase  in  plant  efficiency,  the  ex- 
penditure of  additional  capital  is  oftentimes  justified.  In  laying 
out  the  distributing  system,  however,  is  the  same  effort  made  to 
carrj'  efficiency  through  to  the  consumer — to  maintain  constant 
normal  voltage  at  the  recording  meter — or  are  the  power-plant 
economies  being  consumed  by  losses  in  the  cUstributmg  feeders  ? 
Electrical  appliances  used  in  the  household  are  designed  for  most 
efficient  operation  at  a  definite  pre-determmed  voltage  ;  and  opera- 
tion at  a  voltage  other  than  normal  impairs  the  service,  results  in 
increased  cost  to  the  consumer,  as  well  as  reduces  the  revenue  to  the 
central  stations.  The  wattage  and  candle-power  of  lamps  vary  at 
the  rate  of  slightly  more  than  1-5  and  3  per  cent,  respectively,  for 
each  per  cent,  change  in  voltage  from  normal.  If  the  voltage  applied 
to  the  terminals  is  3  per  cent.  loW,  less  current  wiU  be  consumed, 
reducing  the  revenue  to  the  central  station  by  4-5  per  cent.,  and  the 
illumination  for  the  consumer  by  9  per  cent.  Tiie  life  of  the  lamp 
will  be  increased  but  the  reduction  in  illumination  is  so  great  that 
the  cost  of  light  per  candle-poAVer-hour  is  increased.  If  the  voltage 
is  3  per  cent,  high,  the  revenue  will  be  increased  4-5  per  cent.,  and 
the  candle-power  9  per  cent.,  but  the  life  of  the  lamp  will  be  reduced 
to  such  an  extent  that  again  the  cost  per  candle-power-hour  is 
increased. 

Household  appliances,  such  as  irons,  toasters,  percolators,  warming 
pads,  broilers  and  curling  irons  require  nearly  as  close  regulation  as 
the  incandescent  lamp,  as  the  heating  and  also  the  power  consumed 
varies  as  the  square  of  the  voltage  applied.  A  5  per  cent,  drop  m 
voltage  equals  a  loss  of  approximately  10  per  cent,  in  revenue  to  the 
central  station  and  10  per  cent,  less  energj'  is  available  for  heating, 
so  that  unless  the  voltage  is  maintained  at  approximately  the  rated 
value,  the  appliances  lose  their  value  as  conveniences  and  dissatis- 
faction results.  Tne  percentage  of  lightmg  load  as  compared  to 
the  total  generating  capacity  of  the  plant  may  be  small,  but  the 
incandescent  lamp  is  used  so  extensively  that  its  performance  has 
been  accepted  by  the  public  as  a  standard  for  judging  the  efficiency 
of  the  operating  company.  The  goodwill  of  the  public  is  of  incal- 
culable value  to  the  central  station.  It  is  essential,  therefore,  that 
a  uniform  and  proper  voltage  be  maintained  within  rea,<;onable  limits 
on  all  lighting  circuits. 

Xomial  voltage  may  be  maintained  at  the  distributmg  centre, 
either  by  supplying  a  constant  'bus  voltage  and  designmg  the  dis- 
tributing feeders  for  a  negligible  drop,  or  by  varying  the  voltage 
supplied  to  the  individual  feeders  by  means  of  a  regulator. 

The  voltage  of  a  generator  or  a  number  of  generators  may  be 
maintained  automatically  for  a'l  conditions  of  load  at  the  station 
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'bus,  or  at  any  one  centre  of  distribution  on  the  sj^^tem  by  means 
of  a  generator-voltage  regulator.  Where  there  are  a  number  of 
feeders  radiating  from  a  station  this  method  of  regulation,  however, 
will  not  be  satisfactory  (unless  all  of  the  feeders  are  laid  out  for 
negligible  volta.ge  drop  which  generally  is  uneconomical).  Usually, 
the  feeders  are  of  different  lengths,  and  the  power  demands  occur 
at  different  intei-\'als  so  that  the  voltage  delivered  at  the  centres  of 
the  several  feeders  wUl  vary  widely.  It  is  impossible,  therefore,  to 
raise  or  lower  the  voltage  of  the  station  'bus  so  that  the  voltage  at 
each  load  centre  is  proportional  to  the  demand  at  that  centre. 
Each  feeder  should  be  considered  as  a  unit.  Tne  system  can  be 
made  simple  and  economical  if  care  is  exercised  when  the  initial 
lay-out  is  made.  Manj'  existing  plants  coidd  reduce  the  distributing 
costs  and  improve  their  ser\-icc  by  investigating  their  feeding  systems 
with  the  view  to  makmg  them  more  symmetrical  and  of  uniform 
regulation.  Recording  voltmeter  charts  taken  at  frequent  intervals 
at  various  points  on  each  feeder  provide  a  means  for  detecting 
voltage  irregularities.  Tnesc,  if  uncorrected,  may  become  magnified 
and  not  onlj^  impair  the  service,  but  appreciably  effect  the  revenue. 

In  laymg  out  a  new  system,  or  reconstructing  an  old  one.  the  area 
to  be  lighted  should  be  divided  into  districts  and  the  maximum  load 
to  be  handled  in  each  district  should  be  determined,  bearing  in  mind 
the  advantage  of  having  feeders  as  nearly  equal  in  capacity  as  prac- 
ticable. This  ensures  symmetrica!  SA\-itchboards  and  feeder  equip- 
ments and  simplicity  of  maintenance.  It  is  usual  to  consider  the 
actual  and  anticipated  loads  in  each  sub-division,  so  as  to  take  care 
of  future  as  well  as  present  requirements.  Forethought  in  this 
respect  often  saves  considerable  expense  ui  the  future  growth  of  the 
system.  One  district  may  be  90  per  cent,  loaded,  while  another 
only  25  per  cent  loaded.  The  latter,  however,  may  be  of  such  a 
character  as  to  lead  the  lighting  company  to  believe  that  there  are 
prospects  of  a  load  equally  as  great  as  in  the  former.  In  laying  out 
the  feeder  and  the  mams,  the  most  economical  cross-section  of  copper 
should  be  used,  i.e.,  the  cost  for  the  conductor,  distributed  over  a 
period  of  time  corresponding  to  the  life  of  the  feeder,  should  equal 
the  cost  for  loss  in  energy  due  to  the  drop.  Tne  value  of  feeder 
regulation  must  be  taken  into  consideration,  however,  as  it  would 
not  be  possible  to  use  the  most  economical  size  of  conductor  without 
providing  some  form  of  regidation  if  the  drop  at  maximum  load  is  to 
be  mauitained  withm  a  reasonable  percentage. 

There  are  two  alternatives — voltage  i-egulators  to  compensate  for 
the  voltage  drop  in  the  feeder  and  the  installation  of  conductors  of 
such  size  as  to  provide  negligible  drop.  The  choice  dejieuds  on  the 
relation  between  the  cost  of  the  luie  and  the  regulator.  ]5his  the  cost 
of  losses  in  the  line  and  regulator,  and  the  cost  of  the  feeder,  using 
the  larger  conductors  to  reduce  Ime  drop  plus  the  line  losses.  Ho^c- 
ever.  the  regulator  will  compensate  for  variations  in  su|)ply  voltage, 
which  cannot  be  accomplished  by  the  use  of  larger  conductors.  Tie 
installation  of  a  regulator  will  often  be  more  economical  e\cn  if  the 
total  cost  somew'hat  exceeds  the  cost  of  the  heavier  co.xluctors. 
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To  illustrate,  assume  that  it  is  necessan-  to  install  a  single- phase, 
2,300- volt  lighting  feeder  of  "j-ampere  eai>ai-ity,  the  load  to  be 
equivalent  to  full  load  four  hours  per  day,  300  days  per  year.  Q'he 
most  economical  size  of  conductor  woidd  be  No.  1  on  the  basis  of  a 
1.5-year  life  for  the  feeder,  copper  at  20  cents.  i>er  pound,  and  allowing 
2  jwr  cent,  for  taxes,  .5  per  cent,  for  capital  invested,  1.1  cents,  per 
pound  for  si-rap  copper,  ami  energj-  to  supply  losses  at  S0.0125  per 
kilowatt-hour,  as  well  as  proper  cliarges  for  enxtion  and  removal. 
The  cost  per  mile  for  the  feeder  would  be  approximately  $184  and 
the  drop  would  be  4  per  cent.  If  not  corrected,  this  drop  (without 
considering  the  drop  in  the  sccondarj-  distribution)  would  mean  a 
reduction  of  over  12  per  cent,  in  candle-jjower  of  the  lam])S  and  a 
loss  of  over  6  per  cent,  in  revenue  to  the  central  station,  or  on  the 
basis  of  10  cents,  per  kilowatt-hour  tlie  annual  anticiimtcd  nnenue 
of  .?21.(HHJ  would  be  reduced  S!l,2G<l.  If  larger  size  conductors  were 
used  to  reduce  the  line  tlmp  it  would  necessitate  the  installation  of 
350,0(H)  circular-mil  cable  to  mauitain  regulation  within  1  per  cent, 
at  the  centre  of  distribution,  such  as  can  be  accomplished  by  in- 
stalling a  regulator.  This  would  cost  approximately  $248  per  mile. 
On  the  other  hand,  if  Xo.  1  conductors  and  a  regulator  to  comjiensatc 
for  the  drop  to  the  load  centre  were  used,  the  regulator,  including 
the  cost  for  losses  and  installation,  would  increase  the  cost  of  the 
feeder  from  $184  to  S278.  I'nlcss  the  supply  is  subject  to  fluetua- 
tiona,  such  as  occur  in  feeders  tapi)ed  from  transmission  lines  where 
a  regulator  is  necessarj-,  the  lower  cost  favoure  the  installation  -of 
the  350,000-mil  cable. 

If,  however,  the  feeder  were  2  miles  long,  other  factors  remaining 
unchanged,  the  full-load  drop  would  be  8'  per  cent.  To  maintain 
regulation  within  1  per  cent,  at  the  load  centre  w'ithout  a  regulator 
would  necessitate  installing  1  ,.")(W,000  circular-mil  cable  at  a  cost  of 
S:5.>4  jier  mile  ;  whereas  the  extension  of  the  feeder  woiUd  cut  tlie 
charge  for  the  regulator  in  half,  making  the  cost  to  cover  the  in- 
stallation of  Xo.  1  conductors  and  regulator  $231  per  mile,  or  a 
difference  of  approximately  50  per  cent,  in  favour  of  the  latter  in- 
stallation. If  the  feeder  were  3  three  miles  long,  the  saving  effected 
bv  a  regulator  would  be  even  more  marked.  In  fact,  the  minimum 
cost  is  obtained  when  the  entire  range  of  the  regulator  is  utilised  in 
compensating  for  line  drop.  Inasmuch  as  the  regulators  selected 
would  provide  10  per  cent,  boost  and  10  ))er  cent,  lower,  a  total  range 
of  20  per  cent.,  the  feeder  could  be  extended  for  a  distance  of  5  miles. 
Nonnal  voltage  would  be  maintained  at  the  centre  provided  the 
'bus  voltage  was  kept  constant  at  a  value  such  that  the  regulator 
stands  in  the  neutral  position  when  the  load  on  the  feeder  is  50  jjer 
cent,  of  maximum.     The  regulator  should  lower  the  'bus  voltage  10 
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per  cent,  at  no  load,  lower  5  psr  cent,  at  quarter  load,  be  at  neutral 
at  half  load,  and  should  raise  the  'bus  voltage  5  per  cent,  at  three- 
quarters  load,  and  raise  it  10  per  cent,  at  full  load.  In  tliis  way  the 
maximum  benefit  to  be  derived  from  the  regulator  w-ill  be  obtained. 
Voltage  regulators  are  not  necessary  to  maintain  ser\'ice.  If  they 
are  considered  merely  as  a  means  to  improve  the  quality  of  sen'ice 
furnished  the  consumer,  they  may  be  justly  referred  to  as  a  luxur>'. 
When  their  value  to  the  central  station  is  considered  as  a  means  for 
raising  the  efficiency  of  the  system,  for  obtaining  a  greater  return 
on  invest crl  rapital.  for  ch'edins.'  economies  in  feeder  constructior, 
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as  well  as  improving  the  scn'icc  they  cease  to  he  a  luxurj'  and  becon.o 
a  necessity.  In  layuig  out  the  feeding  system,  each  feeder  should 
be  considered  separately,  its  load  analysed,  present  and  prospective, 
with  the  same  care  as  is  given  to  the  design  of  the  station  ;  by  pro- 
viding the  |>ro]'cr  fonn  of  voltage  regulation,  cfliciencv  of  operation 
will  not  stop  at  the  'bus  but  will  be  carried  through  to  the  consumer. 
In  the  old  direct -current  system  the  various  fccdci-s  differed 
greatly  in  length  and  were  unequally  loaded  so  that  it  jjciamc  neces- 
sarj- to  control  each  mdiWdual  feeder.  Several  methods  were 
emploj-ed  : — 

1.  Cormecting  and  disconnecting  feeders  at  various  jioints  in  the 
network. 

2.  Feeder  regulating  rheostats 

3.  Auxiliarj'  'buses. 

4.  Boosters. 

For  alternating-current  distribution,  no  method  is  as  satisfactory 
as  the  booster  or  variable-ratio  transformer  method.  Xumerous 
designs  of  regulators  have  been  develoiwd,  some  cutting  in  or  out 
of  the  circuit,  sections  of  the  secondary  or  scries  wintliiig  by  means 
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of  a  switch,  others  altering  the  position  of  tlie  secondaiy  winding 
with  respect  to  the  primary  or  changing  the  direction  and  amount 
of  magnetic  flux  threading  the  series  winding,  thereby  varj-ing  the 
induced  voltage  in  this  winding  and  providing  a  means  for  regulating 
the  luie  voltage. 

The  modern  design  of  regulator,  designated  as  the  induction 
regulator,  has  two  separate  and  distinct  windings,  primary  and 
secondarj',  connected  respectively  across  and  in  series  with  the 
feeder  to  be  regulated.  The  secondary  or  series  ^^•mding  is  assem- 
bled on  a  circular  stationarj-  core,  and  the  primary  or  exciting 
winding  is  also  assembled  on  a  circular  core  concentric  witli  ths 
stationary  core,  but  arranged  so  that  it  can  be  partially  rotated 
within  the  former.  Voltage  regulation  is  obtained  by  changing  the 
position  of  the  primary  winding  with  respect  to  the  secondary,  so 
that  the  induced  secondary  voltage  may  be  varied  in  value  as  in 
a  single-phase  regulator,  or  in  phase  relation  to  the  line  as  in  a  poly- 
phase regulator.  The  supply  voltage  is  thus  increased  or  diminished 
according  to  the  change  in  load  on  the  feeder.  The  induction  type 
of  regulator  requires  no  more  attention  than  other  electrical  appa- 
ratus and  may  be  installed  either  at  the  generating  station,  sub- 
statiop,  or  with  slight  moditications,  out  of  doors.  The  regulator 
can  be  designed  for  controlling  either  single  or  polyphase  circuits, 
self  or  artificial  cooling,  and  for  any  current  or  voltage  for  which  it 
is  practical  to  build  generators  or  motors.  P'urthermorc,  it  can  be 
designed  for  either  hand,  remote-control,  or  automatic  oiieration. 

Tlie  automatically-operated  regulator  requires  an  auxiliary  equip- 
ment consisting  of  potential  transformer,  contact-making  voltmeter, 
relay  switch,  one  or  more  current  transfonncrs  and  line-drop  com- 
pensator. The  j)otenlial  transfonner  steps  down  the  Ime  iiotential 
for  the  contact-making  voltmeter  in  the  same  manner  as  for  the 
usual  indicating  voltmeter  on  the  switchboard.  The  contact- 
making  voltmeter  responds  to  variations  in  the  line  voltage.  When 
they  exceed  1  per  cent,  either  way  from  normal  it  completes  either 
the  raising  or  lowering  circuit  to  the  relay  switch,  which  is  intro- 
duced to  provide  a  means  of  handling  the  heavier  motor  current. 
Thus  the  regulator  raises  or  lowers  the  supply  voltage  in  accordance 
with  the  demand.  When  normal  voltage  has  again  been  established, 
the  control  circuit  is  automatically  opened  and  the  regulator  comes 
to  rest.  The  current  transformers  and  line-drop  conijicnsator  are 
used  as  a  means  of  reproducing  in  miniature  the  resistance  and 
reactance  drops  in  the  line,  so  that  the  regulator  can  be  used  for 
maintaining  voltage  at  the  desired  value  at  a  distance  centre, 
irrespective  of  a  change  in  load  or  power-factor. 

Automatically  operated  regulators  present  so  many  advantages 
over  tlie  other  methods  of  operation,  and  are  used  almost  exclusively 
at  the  present  time.     Only  this  type  of  regulator  wiU  lie  considered 
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ia  discussing  the  application  of  voltage  regulators  for  the  control  of 
distributing  feeders,  for  outdoor  installations,  and  for  sub-stations 
tapping  high-tension  transmission  lines. 

Control  of  DisTRiBUTrsG  Feeders. 

The  feeding  system  may  be  single-phase,  quarter- phase,  thr<c- 
wire  or  four-wire,  or  three-phase,  three-wire  or  four-wire.  The 
different  tj-pes  of  systems  will  be  considered  separately. 

Single-phase  Feeders. — The  automatic  regulation  of  single-phase 
feeders  presents  no  difficulties,  as  there  is  one  definite  point  to  be 
eonsidered  and  the  boost  or  lower  of  the  regulator  is  directly  added 
to  or  subtracted  from  the  voltage  of  the  feeder.  If  regulation  to 
compensate  for  drop  to  some  distant  centre  is  desired,  one  current 
traiisformer  and  line-drop  compensator  must  be  included  among 
the  auxiliaries,  but  these  would  be  omitted  if  the  regulator  is  merely 
to  maintain  the  voltage  constant  at  the  station. 

Three-phase  Feeders. — Case  1.  It  may  be  desirable  to  connect  the 
lighting  load  on  only  one  phase  of  a  three-phase  feeder.  While  one 
single-phase  regulator  in  this  case  would  regulate  the  voltage  satis- 
factorily, variations  in  the  jxjwer-factor  of  the  load  would  afiect  the 
phase  relations  of  the  currents  from  the  current  and  potential  trans- 
formers causing  unsatisfacton,"  compensation,  unless  two  inter- 
connected current  transformers  are  used.  In  such  an  installation, 
the  regulator  has  its  secondarj-  winduig  in  series  with  the  line  and 
its  primaiy  comiected  across  the  phase,  so  that  at  unity  power- 
factor  the  line  current,  and  consequently  the  series  transformer 
current,  is  displaced  30  deg.  from  the  phase  voltage  or  the  corre- 
sponding secondary  current  of  the  potential  transformer.  If  the 
load  on  the  feeder  is  balanced,  and  the  power-factor  remains 
constant  at  approximately  unity,  satisfactory  regulation  can  be 
obtained  as  the  line-drop  compensator  can  be  set  to  counteract  the 
error  caused  by  the  difference  in  phase  relation  of  the  currents  from 
the  current  and  jx)teutial  transfoi-mers.  Should  the  power-factor 
vary  considerably,  the  phase  displacement  in  the  currents  may 
become  such  that  practically  no  compensation  can  be  obtained.  By 
using  two  current  transfonners  inter-connected,  one  in  series  with 
each  leg  of  the  regulated  phase,  a  resultant  current  is  obtained  which 
is  pro3X)rtional  to  the  current  causing  the  drop,  and  which  bears 
the  same  relation  to  the  potential  transfomier  current  as  the  line 
current  bears  to  the  phase  voltage  so  that  correct  compensation 
can  be  obtained  irrespective  of  unbalancing  in  load  or  change  in 
power-factor. 

Case  2. — Where  lighting  is  connected  on  only  two  phases  of  a 
three-phase  system  and  motors  are  connected  to  the  same  feeder, 
two  single-phase  regulators  and  three  inter-connected  current  trans- 
formers should  be  used.  If  the  third  current  transfomier  were 
omitted,  proper  compensation  could  not  be  secured  on  account  of 
the  phase  displacements  in  the  current  and  potential  transformer 
circuits. 

Case  3. — ^Where  lightuig  and  power  are  comiected  to  all  three 
phases  of  a  three-phase  feeder,  either  one  three-phase  regulator,  two 
single-phase,  or  three  single-phase  regulators  may  be  used,  depending 
on  the  balancing  of  the  circuit. 

The  operation  of  any  automatic  induction  regulator,  whether 
single-phase  or  three-phase,  is  directly  dependent  on  the  contact - 
making  voltmeter  which  is  a  single-phase  device.  Consequently, 
when  a  three-phase  regulator  is  used,  the  voltage  on  all  three  phases 
will  be  changed  equally,  the  increase  or  decrease  depending  on  the 
adjustment  required  by  that  phase  across  which  the  contact -making 
voltmeter  is  connected.  When  two  single-phase  regulators  are  used, 
two  of  the  phases  will  be  adjusted  independently  and  held  at  the 
desired  value.  The  regulation  of  these  two  phases  will  tend  to 
improve  the  voltage  across  the  third  or  non-regulated  phase,  but 
the  latter  will  be  subject  to  variations  under  mibalanced  conditions 
of  load,  which  cannot  be  entirely  controlled.  When  three  smgle- 
phase  regiilators  are  used  the  voltage  on  aU  of  the  phases  will  be 
maintained  at  the  distributing  centre  at  a  constant  value  regardless 
of  the  unbalancing. 

L'nder  balance  conditions  of  load  the  same  regulation  is  obtained 
with  a  three-phase  regulator  as  with  either  two  or  three  single-phase 
regulators.  With  a  balanced  loatl  the  same  adjustment  of  voltage 
with  a  change  in  load  will  be  required  on  all  three  phases.  With  an 
unbalanced  load  the  voltage  adjustments  necessary  to  maintain 
constant  and  eqaul  voltage  on  all  phases  depend  not  only  on  the 
change  in  load,  but  also  on  the  unbalancing  in  current.  For  instance, 
assume  that  the  load  on  the  feeder  is  made  up  of  a  three-phase 
balanced  motor  load  of  approximately  85  per  cent,  power-factor 
and  an  unbalanced  lighting  load.  Under  a  condition  of  15  per  cent, 
unbalancing  a  variation  of  4  per  cent,  above  and  4  per  cent,  below 
normal  might  be  obtained  on  the  two  non-regulated  phases  with  the 
three-phase  unit,  3  per  cent,  variation  either  above  or  below  nonnal 
on  the  one  non-regulated  phase  if  two  single-phase  regulators  were 


used  ;  whereas  nonnal  voltage  would  be  maintained  on  all  three 
phases  if  three  single-phase  regulators  were  used. 

In  controlling  a  three-phase  three-wire  feeder  there  are  no 
conditions  of  operation  under  which  the  use  of  two  single-phase 
regulators  will  not  result  in  as  good  or  better  regulation  than  can 
be  obtained  by  the  use  of  one  three-phase  unit.  Furthennore.if  only 
two  single-phase  regulators  are  installed  and  the  imbalancing  be- 
comes excessive,  it  will  only  be  necessary  to  install  the  third  single- 
phase  regulator  in  order  to  obtam  satisfactory  regulation  :  whereas 
it  will  be  necessary  to  replace  the  three-phase  unit  with  three  single- 
phase  units  at  a  much  greater  increase  in  cost.  The  single-phase 
regulators  are  also  more  flexible.  Tne  same  regulators  can  be  used 
without  change  if  the  svstem  is  changed  from  three-wire  to  four-wire 
grounded  neutral  distribution.  Tne  only  advantages  for  the  three- 
phase  regulator  are  less  floor  space  reciuired  and  less  inspection,  since 
only  one  set  of  auxiliaries  have  to  be  inspected.  The  cost  and 
efficiency  for  two  single-phase  regulators  are  about  the  same  as  for 
the  three-phase  unit. 

Case  4. — Three-phase  four-wire  feedei-s  are  common,  the  fourth 
wire  being  earthed.  For  such  systems  three  single-phase  regulators 
should  be  used,  the  secondaries  being  comiected  in  series  with  a 
phase  wire  and  the  primaries  excited  from  phase  wire  to  neutraL 
Satisfactorv'  regulation  can  be  obtained  by  using  this  method,  as  it 
is  practically  equivalent  to  three  independent  single-phase  feeders. 
If  the  load  is  mibalanced.  current  will  flow  m  the  ground  wire  and 
an  additional  line-drop  compensator  and  current  transformer  will 
be  required  to  provide  compensation  for  drop  in  this  wire. 

Tuo-phase  Feeders. — Two-phase  systems  may  be  three  of  four- 
wire.  In  the  case  of  four-wire  distribution,  correct  regxUation  can 
be  obtained  by  using  a  tw-o-phase  regulator  if  the  load  is  balanced, 
In  the  three-wire  distribution,  however,  for  either  balanced  or  un- 
balanced conditions  of  load,  or  if  the  load  is  unbalanced  in  the  four- 
wire  distribution,  two  single-phase  regulators  should  be  used.  Each 
phase  will  then  be  controlled  independently  and  close  regidation  can 
be  maintained.  If  a  two-phase  unit  were  installed,  the  non-regu- 
lated phase  would  be  subject  to  variations  since  the  line  drop  in  the 
regulated  phase  affects  the  voltage  of  the  other  phase  and  no  means 
can  be  provided  for  correcting  this  condition. 

Regulators  for  Outdoor  Installations. — ^In  laying  out  the  feeding 
system,  a  size  of  conductor  to  meet  the  probable  future  demand 
should  be  selected.  Unfortunately,  communities  do  not  al\Vaj-s 
expand  as  expected  :  some  sections  build  up  compactly  and  steadily, 
while  others  are  in-egular  in  their  gro\\-th  or  spread  over  a  greater 
area  than  origmaUy  contemplated  when  the  feeders  were  installed. 
It  woidd  be  imeconomical  to  replace  or  remforce  the  present  lines  or 
to  install  additional  feeders  in  such  sections.  The  only  solution  of 
the  problem  is  to  establish  two  or  more  load  centres,  each  supplied 
from  the  main  feeder,  but  having  the  voltage  mamtained  at  normal 
regardless  of  variations  on  the  mam  feeder.  This  can  be  donejby 
the  installation  of  induction  regulators  designed  for  outdoor  installa- 
tion. Usually  these  regulators  are  installed  at  the  load  centre, 
makmg  it  unnecessary  to  provide  auxiliaries  to  compensate  for 
additional  line-drop,  although  the  regulator  may  be  installed  at  a 
ix)int  distant  from  the  centre  if  this  is  desirable  and  arranged  to 
compensate  for  the  drop  by  employuig  the  usual  accessories  similar 
to  the  station  regulators. 

This  type  of  regulator  is  also  well  adapted  for  controUmg  the 
lighting  circuit  of  an  industrial  plant  suppUed  with  energy  from  a 
feeder  used  primarily  for  the  distribution  of  power  and.  therefore, 
probably  non-regulated  at  the  station.  The  advantages  of  im- 
proved illummation  are  appreciated  by  industrial  plant  managers  ; 
but  no  matter  how  carefully  the  lamps,  reflectors  and  fixtures  are 
selected  to  provide  suitable  illumination  of  the  work  and  surround- 
ings, the  desired  results  will  not  be  obtained  unless  the  proper 
voltage  is  applied  and  maintained  at  the  lamp  tennmals. 

Voltage  Regulation  of  Sub-stations  Tapping  Transmission  Lines.— 
During  the  past  decade  great  strides  have  been  made  in  the  dis- 
tribution of  energy  at  high  voltages  over  great  distances  from  points 
where  xx)wer  can  be  generated  more  economicaUy  and  more  efficiently. 
Xumerous  small  generating  stations,  heretofore  entirely  isolated, 
have  been  tied  together,  the  less  efficient  generating  equipment  in 
many  cases  being  dismantled  and  the  station  cenverted  into  a  sub- 
station, or  being  replaced  by  an  outdoor  sub-station  for  the  trans- 
fonnation  of  energy  from  the  transmission  voltage  to  a  voltage 
suitable  for  local  distribution.  In  order  to  provide  voltage  regu- 
lation it  is  necessary  to  install  mduction  regulators,  either  indoor 
or  outdoor.  In  fact,  the  need  for  regulation  has  been  accentuated 
as  the  Une-drop  on  the  local  system  is  michanged  and  the  trans- 
mission line  is  subject  to  variations  which  will  be  impressed  on  the 
feeding  sj^tem.  In  an  installation  of  this  kind,  a  regulator  will 
perform  the  double  function  of  correcting  variations  in  the  supply- 
voltage  and  also  compensating  for  drop  in  the  distributmg  feeder. 
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Electricity  Supply  in  Small  Dwelliiij^s. 


Perhaps  the  most  urgent  cf  reconstruction  problems  is  that  of 
housing.  In  this  development  the  electrical  engineer  ought  to 
play  a  gr^at  part,  and  it  behoves  us  all  to  be  wiile  awiiUe.  and  thus  to 
ensure  the  installation  of  cUftritity  for  all  donu'stio  puri)Oses  in  the 
new  houses  which  arc  now  being  put  up.  In  many  cases  we  are  glad 
to  say  this  is  being  done,  but  there  are  as  many  and  more  where  it 
should  be  done. 


Tic:.    1. — MODEKN  C'OTT.\0K  EQITPPBD    OS    HenLEV's    SystKM. 

In  considering  this  question  from  the  ways  and  means  point  of 
view  the  electrical  engineer  must  first  decide  what  system  can  most 
efiiciently  be  used.  In  this  connection  he  cannot  do  better  than 
look  into  some  details  and  iigurcs  which  have  lately  been  put 
fonvard  by  Messrs.  W.  T.  Henley's  Telegraph  Works  Company  in  an 
artistic  booklet  entitled  "  Small  Dwellings."  This  booklet  gives  an 
interesting  survey  of  what  has  been  done  by  the  firm  in  installing 
electric  light  in  what,  for  want  of  a  better  term,  may  be  called 
"  workmen's  dwellings." 

Now  one  of  the  great  arguments  against  electric  light  in  this  class 
of  dwelling  has  been  the  cost  of  installation,  and  unfortunately  the 
conditions   under   which   the   country   is   now   living 

have  increased  that  cost.     Messrs.  Henleys,  however, 

are  able  to  show  that  by  using  their  system  great  r 
economies  can  be  efiected,  and  that  taking  into 
account  all  the  known  advantages  of  electric  light  it  is 
economically  sound  to  use  electric  light  in  these  small 
dwellings.  For  our  part  we  consider  that  it  is  a'so 
absolutely  nccessan-  for  hygienic  reasons  that  electric 
lighting  should  be  used  wherever  possible. 

The  general  details  of  Messrs.  Henleys' wiring  system 
are,  of  course,  well  known  to  our  readers,  but  as  show- 
ing what  can  be  done,  it  wiU  be  interesting  to  give 
some  examples  of  installations  that  they  have  recentiv 
carried  out  in  small  dwellings.  Fig.  1  shows  three  of 
about  1.50  cottages  and  semi-detached  houses,  each 
containing  an  average  of  about  six  lights,  which  were 
erected  some  years  ago  near  York.  The  services 
consisted  of  underground  lead-covere<l  and  armoured 
cable. 

Generally  one  senice  caUe  was  made  to  sen-e 
two    cottages,    a    loop    being     taken    through     the  •  ' 

dividing  wall  by  vulcanised  indiarubber  cable  carried 
in    enamel     conduit.       The     junction     between     the 
main    and    sen-ice   cable    was  made    in    an    under- 
ground joint  box.     Each  cottage  was  provided  with  a  main  .switch 
and  cut-outs,  and  most  cottages  had  an  electrolytic  prepayment 
meter  with  an  anti-vibralion  device,  the  whole  fomiing  a  useful  self- 
contained  system   worthy  of   any  tj-pe  of  dwelling.     As   regards 
internal  wiring  the  Heidey  twin  metal  sheath  system  was  used 
throughout  in  conjunction  with  ordinarj'  switches  and  ceiling  roses. 
The  cost  of  the  wiring,  including  plain  flexible  pendants  and  switches, 


but  no  lamjis  or  sen-ice  connections,  workeil  out  at  the  time  of  the 
installation  in  1914  at  about  7s.  6d.  per  light.  One  of  the  arguments 
av:ain8t  these  so-calhd  cheap  s_\-8tems  is  that  they  arc  i^heap  only  in 
capital  cost,  and  that  the  high  co.st  of  maintenance  is  a  set  oft"  to 
any  gain  in  lii-st  co.st.  It  is  interesting  to  note  that  this  has  not  becTi 
the  experience  with  this  particular  installation,  and  that  >ip  to  July, 
1910,  Messrs.  Henlej-s  infonn  us,  the  cost  of  maintenance  has  been 
nil,  and  no  trouble  or  defect  has  been  experienced 
on  any  of  the  wiring. 

Kig.  2  shows  a  war-time  installation,  and  is  an 
example    of  the      artisans'    dwellings     erected    at 
I'lisyth   for  the   use  of    the   Admiralty  workmen. 
About  I ,."}0()  of  these  dwellings  were  built  in  blocks 
if  two,  four, five,  six,  seven,  eight  and  twelve,  each 
house  containing  either  six  or  seven  rooms,  with 
one  light  per  room.      This  work  was  carried  out  in 
I!I17.     The  supply  is  from  four-core  mains  on  to 
ivliicli  a  two-core  pa|)er-insulated  lead-covered  and 
iiiuoured  sen-ice  cable  is  jointed,  a  lead  T-box  being 
used  for  the  purpose.      In  some  cases  ono  sennce  is 
liscd  for  blocks  up  to  five  houses,  and  two  services 
>cr  block  have  five  houses,  but  in  other  cases  one 
-enice  per  block  is  used.      The  house  supply  is 
^ivcn  through  an  annoured    double-iK)Ie   ironclad 
iitout,  whence  wires  are  looped  to  each  of  the  other 
1  muses,  3/20  flat  twin  rubber  insulated  metal  sheath 
ihles  being  used  for  the  puriwse.     An  interesting 
ysicni   of   internal   wiring    is   used   in   this   case. 
Mime  of  the  houses  are  wired  in  series,  and  some 
in  parallel,  and  no  meters  are  installed.      Where 
houses  are  wired  in  series,  each  is  fitted  with  a  con- 
denser, a  main  switch  of  the  (-oupled  tmnbler  tj-pe 
and  a  pair  of  single- pole  jKinelain  cut-outs.     When! 
the  houses  are  wired  in  ]>arallcl,onlinar\' switches  and 
ceiling  roses  p..re  used,  and  each  house  is  fitted  \vith 
auto  coil,  which  reduces  tlie  pressure  from  2.50  to 
110   volts,  an  altemating-ciuTent  current  limiter, 
a  coupled  tumbler  double-pole  switch,  and  a  pair  of  single-pole 
porcelain  cut-outs.     Supply  for  these  houses  is  on  a  flat  rate  to  the 
housing  company,  the  tenant  being  charged  28s.  per  annum  for  the 
lighting  of  a  six-roomed  house,  and  35.s.   ]k  r  annum  for  a  seven- 
roomed  house.     This  charge  is  payable  with  tlic  rent,  and  the  tenant 
is  allowed  in  addition  two  new  lamps  per  year  free,  in  exchange  for 
the  cap  of  a  broken  lamp.     All  other  breakages  are  charged  at  cost 
price.     We  understand  that  the  condensers  referred  to  have  been 
fitted  as  an  experiment.     Their  function,  like  that  of  a  current 
limiter,  is  automatically  to  reduce  the  pressure,  and  so  to  prevent 
waste  by  the  lighting  of  an  unnecessary  ndmber  of  lamps  at  one  time. 


J'k;.  ■I.—Tyvum.  Aktisaxs'  Dwellings  at  Rosytji. 

Lamps  of  ditierent  voltages  have  to  be  used  with  the  condenser,  so 
as  to  get  the  illumination  desired,  and  a  lamp  to  consume  60  watts 
has  to  be  of  a  difiercnt  voltage  from  that  of  a  lamp  consuming  2(i 
watts.  In  those  houses  where  condensers  are  used,  a  lamp  switch 
is  arranged  across  the  lamp,  so  that  the  action  of  s«  itching  off  the 
light  short-circuits  the  lamp.  The  main  switch  is  also  arranged  to 
short-circuit  the  installation  at  the  consumer's  side. 
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An  interesting  rural  installation  is  shown  in  Fig.  3,  which  gives  a 
V  i.w  in  the  village  of  Barford,  where  70  to  80  houses  or  cottages, 
to»ether  with  the  churchand  school,  receive  an  electricity  supply,  all 
the  buildings  being  \\ired  on  the  Henley  system.  The  current  is 
derived  from  a  water  turbine  set,  rlriven  by  the  River  Avon,  a  gas 
•engine  being  installed  a«  a  standby.  This  set  also  suppUes  the  \-iIlagc 
of  Sherbourne,  which  is  about  a  mile  away,  and  in  order  to  get  the 
pres>;ure  constant  at  the  villntrc  ciu!   nn  ;uitonuiti<-  boo.stcr  is  installed 


Ki,;   3. — The  Vill.vge  of  B.^bford,  wuere  Hexley's  System  is  Used 


■'  the  generating  station.  The  roads  of  Barford  are  lighted  from 
.  parate  mains,  controlled  by  an  automatic  switch  at  the  station,  a 

-ir.iilc  cable  being  used  for  the  feed  and  the  return  being  carried 
irouglt  the  earthed  outer  of  the  distributor.  In  these  villages 
I,  rtrlcity  is  not  only  used  for  lighting,  but  for  such  agricultural 
i  irposes  as  milk  separating,  churning,  wood  pulping,  kibbling,  chaft 
itting,  while  aU  the  larger  houses  are  fitted  with  electric  pumping 

-  ts  to  assist  in  obtaining  a  necessarj-  water  supply. 

All  this  has  been  written  by  way  of  example,  and  we  hoj»  that 

■lio.se  concerned  with   tlu>   development  of  housing  schemes  will 

profit  by  it.  ^_^^^^^_^^^_^___ 

Colour-matching  by  Natural  and 
Artificial  Light. 

A  discussion  on  the  above  subject  was  opened  by  Mr.  L.  C.  Martin, 
'  the  Imperial  College  of  Science,  at  the  last  meeting  of  the  Illumin- 
•ini;  Engineering  .Societj'.  Mr.  Martin,  in  the  introductory  portion 
'  t  his  Paper,  explained  the  conditions  w'hich  determine  the  apparent 
colour  of  an  object,  emphasising  the  marked  difference  in  the  dis-- 
tribution  of  light  in  the  s|)ectra  of  artificial  illuminants  as  compared 
w  ith  daylignt.  The  maximum  of  energy  lies  far  out  in  the  infra-red 
and  there  ia,  therefore,  invariably  an  excess  of  red  and  orange  rays 
in  illuminants  depending  oh  incandescence  and  furnishing  a  con- 
tinuous spectrum.  Mr.  Martin  demonstrated  the  difference  in  the 
apjjearance  of  colours  by  natural  and  artificial  light.  Extreme 
instances  are  afforded  by  a  fabric  dye  with  a  mixture  of  xylene 
blue  and  quinoline  yellow,  which  is  moss  green  by  blue  skylight, 
liut  in  artificial  light  api)ears  quite  bro-rni.  Similarly  a  fabric  dyed 
with  benzyl  violet  and  quinoline  yellow  matches  dark  navy  blue 
in  blue  skylight,  but  is  quite  a  dull  red  by  artificial  light. 

Mr.  Martin  discussed  in  some  detail  methods  of  producing 
"  artificial  daylight  "'  based  on  the  use  of  special  transmission 
screens  Avith  tungsten  lamp.«.  With  the  gas-fi  led  lamps  materially 
higher  efficiencies  have  been  obtained.  Thus  the  efficiency  of 
transmission  with  sunlight  is  stated  to  be  33  per  cent.,  while  for 
blue  skylight  it  is  about  14  i^er  cent.  Mr.  Martin,  however,  finds 
that  it  is  difficult,  without  extreme  loss  of  light,  to  approach  really 
near  to  the  colour  of  daylight  by  transmission  methods.  Dyers 
generally  prefer  for  colour-matching  light  from  a  blue  sky,  but 
this  is  a  severe  re(£uirement  and  it  is  suggested  that  a  compromise 
between  sunlight  and  blue  sky  wiU  in  general  answer.  Another 
point  of  interest  is  the  value  of  diffusion  from  an  extensive  source 
ifiving  soft  shadows.  It  ap^jears  that  otherwise  there  is  apt  to  be 
iin-iderable  direct  reflection  of  white  light  which  causes  the  colours 
t"  appear  dim. 

Mr.  Martin  then  proceeded  to  describe  the  principles  employed 
in  the  design  of  the  Sheringham  Daylight.  It  will  be  recalled  that 
this  device  uses  a  large  reflector  placed  above  a  gas-filled  lamp, 
the  lower  half  of  which  is  covered  by  a  reflector  so  that  all  light  is 
iirected  upwards  and  diffusely  reflected  by  the  overhanging  shade. 


The  lower  surface  of  this  shade  is  covered  by  a  mosaic  of  colours, 
so  selected  that  the  reflected  light  closely  resembles  daylight. 
Permanency  of  these  colours  is  very  important  and  for  this  reason 
ultra-marine,  emerald  green  and  a  small  amount  of  vermilion  arc 
preferred.  The  diffusion  of  the  light  is  considered  an  advantage  in 
many  ca,ses,  for  example  in  lighting  picture  galleries,  ami  the  overall 
efficiency,  with  a  blue  skylight  unit,  is  estimated  to  be  about  fl  per 
cent.  However,  by  modifj-ing  the  colours,  noon,  sunlight  or  diffused 
daylight  can  be  imitated,  and  in  this  case  the 
efficiency  would  be  materially  greater. 

In  the  discussion  a  communication  from  Brof. 
W.  Gardiner,  of  the  Bradford  Tecdinical  CoUege. 
who  was  responsible  for  a  fonn  of  daylight  lamp 
using  the  arc  light,  was  presented.  Prof.  Gardiner 
contends  that  the  alteration  in  wilour  of  light,  with 
age  or  voltage  variation,  on  the  part  of  glow  lamps 
is  a  drawback — a  point  that  was  also  I'aised  by  Dr. 
Crowley  later  in  the  discussion.  Another  written 
contribution,  from  Mr.  M.  Luckiesh  in  the  United 
States,  shows  how  widespread  the  use  of  "  artificial 
daylight "  units  has  become  in  the  United  States, 
these  imits  utilising  a  transmiwion  method,  i.e., 
achieving  the  desired coloi&'ion  by  the  use  of  tinted 
glai?s. 

Mr.  A.  E.  B.\wtree  exhibited  an  apparatus  for 
the  analysis  of  colour,  defeniing  upon  the  com- 
bination of  light  from  thiee  ajjertures  screerel 
respectively  with  red,  green  and  blue  gelatmes, 
the  proportions  of  which  could  be  varied.  Mr. 
Ci.  Herbert  showed  the  Benjamin  Daylight  Unit, 
using  the  screen  described  by  Dr.  K.  Mees  before  the  Society  in 
1912,  and  remarked  that  the  screen  new  shown  was  the  same 
as  that  exhibited  on  the  foimer  occasion,  and  had  b.ien  in  con- 
stant use  throughout  this  ^jeriod.  This  showed  the  ]  ermanency  of 
the  colour.  IMiss  F.  E.  Baker  showed  a  form  of  lamp  designed 
for  use  with  Lovibond's  tmtometer. 

Amongst  others  who  spoke  Mr.  A.  S.  .Jenxixos  emphasised  the 
importance  of  the  subject  from  the  decorator's  standpomt,  and 
pointed  out  the  desirability  of  agreement  on  a  standard  "  artificial 
daylight."  He  added  that  when  this  had  been  achieved  it  was 
also  necessarj-  to  have  a  standard  series  of  colour-tints  with  agreed 
nomenclature,  so  that  any  colour  could  be  exactly  reproduced  and 
described.  Dr.  J.  F.  Crowt-ey  pointed  out  the  importance  of 
artificial  daylight  in  the  textile  industn*,  where  work  was  often 
suspended  in  periods  when  daylight  was  not  available,  or  was 
abnormal  owing  to  fogs,  mist,  &c.  A  comparison  between  the 
various  systems  of  artificial  daylight  was  much  to  bs  desired,  and 
he  would  also  like  to  see  some  demonstration  of  the  eft'ects  of  voltage 
variation  and  aging  of  incandescent  lamps.  Mr.  R.  Sutcliffe  and 
Mr.  W.  Wallace  described  their  experience  in  attempting  to  use 
artificial  daylight  for  the  matching  of  artificial  eyes,  and  Mr. 
L.wiLorGH  referred  to  the  precautions  necessary-  in  obtaining  glass 
of  satisfactory  colour  for  transmission  screens. 

The  Presidekt,  in  winding  up  the  discussion,  emphasised  the 
desirability  of  selecting  artificial  lighting  systems  according  to  the 
work  involved.  In  view  of  the  great  variations  in  daylight  very 
great  accuracy  was  not  always  needful. 


Carbon  Arcs  for  Searchlights. 


In  their  reply  to  the  discussion  on  this  Paper  wliich  appears  in 
the  January  issue  of  the  '•  Journal "  of  the  Institution  of  Electrical 
Engineers,  "Messrs.  C.  C.  Paterson,  J.  W.  T.  Walsh,  A.  K.  Taylor 
and  W.  Barnett  make  the  followmg  reply  to  a  jwint  raised  by 
Mi-s.  Ayrtoh  and  commented  upon  m  our  editorial  notes. 

With  regard  to  the  extra  light  emitted  in  the  case  of  a  very  short 
arc,  we  do  not  agree  that  this  can  be  attributed  to  the  tapering  of 
the  negative  as  the  arc  length  is  rliminLshed.  If  we  refer  to 
Mrs.  A^T^on's  book,  the  diagram  showing  the  shape  of  the  negative 
at  different  arc  length?  indicates  clearly  that  for  the  1  mm.  and 
2  mm.  arcs  the  carbon  diameters  are,  at  equal  distances  from  the 
crater,  nowhere  less  in  the  former  than  in  the  latter,  so  that  the 
amount  of  light  obscured  in  the  case  of  the  1  mm.  arc  must 
necessarily  be  greater  than  that  obscured  in  the  case  of  the  2  mm. 
arc,  and  though  the  relative  amoimts  may.  and  probably  -nill, 
not  be  exactly  as  given  by  the  fonuula  m  our  paper,  yet  it  will  be 
apparent  that  the  light  obscured  by  the  negative  of  the  1  mm  arc  i 
greater  than  that  obscured  by  the  carbon  of  the  2  mm.  arc. 
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The  Ideal  Home  Exhibition  at  Olyiiipia. 


The  whole  electrical  iiulustry  owes  a  debt  of  gratitude  to  the 
organisers  of  the  Ideal  Home  Exhibition.  As  an  indirect  means  of 
publicity  for  the  advantages  accruing  from  the  use  of  electricity  in 
the  home  it  is  the  best  that  has  ever  been  done,  not  forgetting  the 
electrical  exhibition  of  some  j-ears  back.  The  vcrj'  title  of  the 
exhibition  hel|)s.  because  poople  go  there  thinking  of  the  home,  so  that 
the  presence  of  electric  lighting  on  nearly  every  stall,  and  the  large 
number  of  other  electrical  domestic  appliances  cannot  fail  to  have  an 
effect.  It  is  a  pity  that  tlie  exhibition  is  for  London  only,  similar 
ones  conld  be  organised  with  advantage  in  the  larger  provincial  towns. 

In  addition  to  lighting,  the  most  conspicuous  electrical  exhibit.? 
were  fires,  cookers,  table  cooking  accessories,  irons,  washing  machines 
and  vacuum  cleaners  galore.  It  will  not  only  have  an  effect  on  tho.se 
concerned  with  housing  schemes,  but  also  on  the  ordinary  home 
dweller,  and  though  there  may  be  a  time  lag,  the  ultimate  effect  is 
bound  to  l)e  an  incivascd  demand  for  electrical  cncrgj-.  It  is  un- 
fortunate, therefore,  that  at  the  moment  several  supply  authorities 
are  suffering  from  a  heavy  peak  load,  and  wc  hope  that  due  con- 
sideration will  be  given  by  supply  engineers  so  affected  to  the  fact 
that  domestic  appliances,  other  than  lighting,  generally  speaking, 
do  not  add  to  the  peak  load,  but  offer  a  valuable  means  of  improving 
the  domestic  load  factor.  It  would,  indeed,  be  a  fatal  error  to  damp 
down  ne%\  demands  for  electrical  energy  for  domestic  purposes. 

In  addition  to  the  electrical  exhibits,  the  engineer,  and  certainly 
the  supply  engineer,  who  is  often  calletl  upon  to  work  in  dose  con- 
tact with  the  borough  engineer  or  surveyor,  will  find  much  to  interest 
him  in  the  housing  exhibits. 

The  All-Electric  House. 
The  centre  of  attraction  seemed  to  be  at  the  "  Magnet  "  '"  all- 
electric  house,"  shown  b\-  the  General  Electric  Company,  Ltd. 
Here  we  had  to  wait  a  few  minutes  in  a  queue.  The  reason  really 
was  that  the  excellent  idea  of  conducted  jiarties  had  been  put  into 
operation,  a  few  jiei-sons  at  a  time  being  admitted,  and  demon- 
strators in  each  room  gave  a  short  lecture,  pointing  out  the  advan- 
tages of  the  electrical  titments  shown.  This  certainly  drove  home 
the  message  of  electricity  as  far  as  possible.  The  entrance  hall  was 
fitted  with  two-way  switching  for  light  control  and  a  hot-water 
radiator  for  warming  purposes,  and  close  to  the  hall  door  a  cigar 
lighter  was  mounted.  This  seemed  to  be  a  thoroughly  sound  job, 
and  likely  to  be  free  from  the  defects  of  fragility  usually  encoun- 
tered with  previous  efforts  at  supplying  an  electric  cigar  lighter. 
The  living  room,  in  addition  to  being  tastefully  lighted  both  from  a 
centre  pendant  shade  titling  and  a  standard  lamp,  had  displayed  on 
the  dining  table  a  toaster,  coffee  percolator,  plate-warmer,  &c.  A 
"Magnet"  radiant  fire  emphasised  the  effect  of  comfort  and  ease 
which  was  indicated  by  the  general  appearance  of  the  room.  In  the 
parlour  we  found  an  electrically-driven  sewing  machine,  and  in  the 
bedroom  electric  fires  were  again  in  evidence,  together  with  re- 
minders of  electrical  convenience  in  the  form  of  milk  warmers, 
kettles,  and  bedside  lights  and  switches.  The  bathroom  was  fitted 
with  hot-water  supply  from  electrically-heated  storage  tank  in  the 
drying  cupboard  in  the  scullery.  In  addition,  electricaUy-heated 
towel  rails  and  gown  rails  were  fitted.  The  kitchen  and  scullerj-  was 
where  the  jam  occurred,  because  the  women-folk  were  keen  on  the 
washing  machine,  electric  range,  irons,  water  boilers  and  the  inevit- 
able vacuum  cleaner. 

Vickers,  Ltd. 
Not  far  distant  was  the  Vickers  Ideal  Cottage,     This  was  of  great 
interest,  in  that  not  only  was  it  "  all -electric,"   but  it  had  been 
entirely  constructed  by  Jlessrs.  Vicxers,  Ltd.  and  their  associated 
companies.     The  entire  building  was  erected  in  ten  days  ;  the  walls 
are  of  concrete,  built  up  of  standard  concrete  bricks,  9  in.  by  4J  in. 
by  3  in.,  and  made  on  the  Vickers'  portable  brick  machine.     Con- 
crete interlocking  roofing  tiles  are  employed  in  constructing  the  roof, 
and  these  tiles  can  be  finished  to  any  desired  colour,  though  red  is 
recommended  as  the  cheapest  and  most  suitable.     The  partitions 
are  of  Moles"  fireproof  i)artition  bricks,  made  from  the  company's 
diatomaceous  earth  fields  in  Denmark.     They  are  claimed   to   be 
sound  proof  and  vermin  proof,  and  possess  the  feature  of  affording  a 
good  holding  for  nails  and  screws.     The  floors  are  jointless,  and 
covered  with  induroleum  supplied  by  the  associated  firm  of  Docker 
Bros.,  Ltd.,  who  also  supplied  all  paints,  varnishes  and  distempers 
employed.     Messrs.  \V.  T.  Glover  &  Company,  Ltd.,  the  cable 
manufacturers,  who  are  now  associated  with  Messrs.  Vickers,  Ltd., 
supplied  all  the  cables  and  lead  water  piping,  &c. 

Xaturalh-,  electrical  apparatus  was  in  evidence  in  each  room, 
either  in  the  form  of  accessories,  such  as  toasters,  kettles,  &c.,  or  as 


main  equipment  in  the  kitchen  as  an  electric  range,  water  boiler, 
dish  washer,  clothes  washer,  eomjileted  by  an  electrically -driven 
Vickers'  sewing  machine.  Even  down  to  the  toys  in  the  front  bed- 
room, the  sporting  gun  in  the  hall,  fenders  and  fiivirons,  were  pro- 
duced by  the  Vickers'  group  of  companies.  Xo  better  object  lesson 
of  the  immcn.'ic  ramitications  of  this  vast  concern  could  have  been 
provided. 

Henj.-vmix  Electric  Company. 

Still  we  ha\e  not  disposed  of  the  all-electric  home.  There  was 
"  Touch-a-Button  House  "  attracting  interest  from  the  visitors. 
At  first  sight  one  might  have  taken  the  exhibit  as  a  very  fine  display 
of  tastefully  selected  antii|ue  furniture.  Naturally  the  main  item  of 
attraction  was  the  ""  .Magicoal  ''  Fire,  whidi  has  already  been  de- 
scribed in  these  columns  ;  though  its  real  utility  and  advantage  was, 
]K!rhaps,  better  demonstrated  in  the  spacious  baronial  hall  exhibited 
in  another  part  of  the  exhibition  by  Messrs.  Harrods.  In  the 
kitchen  of  '"  Touch-a- Button  House"  was  an  electrically-driven 
machine  for  egg  beating,  potato  peeling,  knife  sharjx-ning,  sausage 
making,  and  an  ice  cream  refrigerator.  In  the  centra  was  fixed  an 
electricallj'-driven  '"  washcr-up,"'  and  also  an  electric  range  and 
water  heater.  Accessories  in  the  form  of  coffee  percolators,  kettles, 
irons,  &c.,  were  also  to  be  seen. 

This  concluded  the  "All-electric"  house  type  of  exhibit,  but 
electrical  exhibits  are  by  no  means  disposed  of. 

Callender's  Cable  &  Construction  Company,  Ltd. 
Messrs.  Callender's  Cable  &  Construction  Company,  Ltd., 
had  arranged  their  stand  in  two  portions  to  represent  two  distinct 
types  of  mural  decoration,  and  displayed  to  advantage  the  '"  Kaleeco  " 
wiring  system.     Now  tliat  labour  has  risen  to  such  abnormal  cost, 
if  electricity  is  to  be  adoi)ted  with  housing  schemes  every  possible 
means  will  have  to  be  adopted  to  kec])  the  cost  down,  and  the 
"  Kaleeco  "  wiring  system  (Fig.  1)  offers  facilities  for  easy  installa- 
tion.    Although  the  cost  of  installing  this  system  is  small,  it  is  in 
every  way  a  workmanlike  job,  and  complies  with  the  I.E.E.  Wiring 
Rules.       A  patented  junction  box,  which  can  be  converted  to  a 
"  straight-througli.''  tee  or  four-way  box,  is  an  interesting  feature 
of  the  system.      The  box   and  fittings  are  made  auto- 
Hi  matically   by  machinery,  thus   ensuring    interchangca- 
bility  of  parts.     The  cable  is  made  in  three  types,  single, 
twin  and  three-core,  of  which  the  single  cable  is  circular 
in  section,  and   the    twin   and   three-core  cables  arc  of 
rectangular  section.     The  outer  dimensions  of  even  the 
three-core  cable  are  small,  and  it  looks  quite  unobtru- 
sive when  fixed,  much  less  unobtrusive  than  the  surface- 
fixed    casing    or   tube.       The    conductors    are    tinned 
copper  wires,   insulated  with   two  layers  of  vulcanised 
indiarubber,   taped,  and   then    vulcanised,    and   finally 
f'-^  '     sheathed  under  pressure  with  a  tube  of  flexible  metal, 
L  '  which  provides  adequate  protection  against  mechanical 
Fio  1.      damage.     Sagging  does  not  occur  between  clips,  pro- 
vided they  are  properly  spaced.      An  additional  advan- 
tage is  that  the    "  Kaleeco  "  junction  box  permits  the  cable  to  be 
brought  in  in  any  position. 

Bkiti.sh  Electric  Transformer  Company. 
The  British  Electric  Transformer  Company,  Ltd.,  had  a 
representative  display  of  "  Tricity  "  Cookers  and  Flamingo  Fires. 
The  "  Tricity  "  oven  is  now  black  with  nickel  facings  and  has  a 
slagged  wool  lagging,  and  six  elements  are  fitted  consuming  250 
watts  each,  two  being  fixed  at  the  toj)  and  four  at  the  bottom, 
adequate  heat  control  being  provided  by  rotary  semi-parallel' 
switches.  Grills,  boiling  plates  and  a  cake  oven,  all  of  new  designs, 
were  also  displayed. 

Quead,  Ltd. 
A  novelty  at  the  stand  of  Messrs.  Quead,  Ltd.,  was  an  electric 
iron  provided  with  heat  control,  four  plug  pins  being  mounted  on 
the  top  of  the  iron  just  behind  the  handle.  A  four-way  connector 
used  in  conjunction  with  the  plug  pins  yielding  low,  medium,  high, 
or  point  heat  on  the  iron.  This  latter  is  a  decided  advantage  because 
for  light  lace  work  it  is  often  necessary  to  have  additional  heat  at 
the  point  of  the  iron,  whilst  heat  is  not  particularly  required  at  the 
back  end.  Further,  a  hotter  iron  is  required  for  large  work,  such  as 
sheets,  than  is  ticccssarv  for  light  work  like  blouses,  liecause  the  one 
holds  more  moisture  than  the  latter.  The  Quead  .iron  weighs  -o  lb., 
a  suitable  weight  for  general  purposes ;  and  the  advantage  of  heat 
control  will  certainly  appeal  to  many  housewives.     The  handle  is 
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Fig.  2. — Fh-bar  Water  Heater. 


■designed  to  be  lower  than  the  majority  of  handles,  giving  a  better 
grip  and  more  power  over  the  iron,  yet  the  nuts  holding  the  handle 
to  the  iron  do  not  bark  the  knuckles.  A  spring  clip  attached  to  the 
back  end  of  the  iron  provides  a  means  of  standing  the  iron  on  end, 
thus  i-emoving  the  necessitj-  for  an  iron  stand.  A  new  rectangular 
iradiant  hotplate  was  also  exhibited  t)y  this  tirm,  and  heat  control 
was  provided  for  in  the  same  way.  The  Quead  soldering  iron  is 
another  new-  device  which  shows  care  and  forethought  in  design. 
The  difficulty  of  balance  has  been  o\ercome.  It  can  be  held  in  the 
hand  comfortably  without  feeling  a  weight  or  dragging  of  the  top 
end  downward.  In  addition  to  general  purposes  such  irons  should 
prove  eminently  useful  in  connection  with  armature  winding,  sol- 
dering connections  on  telephone  switchboards,  &c. 

FlLBAR   Ele(  TKIC   He.ATER  COMPANY. 

The  FiLBAK  Electric  Heater  Cojipanv,  Ltd.,  were  showing  an 
iinteresting  hot-water  water  heater  for  attachment  to  any  existing 
water  tap.  The  heater  element 
is  automatically  switched  on 
■when  the  water  tap  is  turned  on, 
and  it  is  impossible  to  put  the 
element  on  circuit  unless  water 
is  flo\ving  into  the  apparatus. 
Some  automaticaUy-controlled 
electric  sterilisers  were  also 
«howTi.  In  these  it  is  impossible 
ior  the  element  to  be  on  circuit 
after  the  water  falls  below  a 
predetermined  level.  A  small 
■pilot  lamp  indicates  when  the 
steriliser  is  on  circuit,  and  one 
charge  of  water  lasts  for  a 
period  of  about  four  hours. 

In  addition  to  oil  engine- 
driven  complete  electric  lighting 
sets,  Messrs.  Strode  &  Coii- 
PAxy,  Ltd.,  were  displajang 
various  self-contained  electric 
cooking  utensils  and  electric 
light  fittings. 

Other  Ixteresteto  Exhibits. 

Electric  lighting  plants  were  also  exhibited  by  E.  A.' Lister  & 
CoMPAXY,  Ltd.,  Arthur  Lyon  &  Wrench,  Au.stin  Motor  Com- 
pany, Ltd.,  Aster  Exgineerixg  Co.mpany',  Ltd..  whilst  Messrs. 
Stcdebaker  Ltd.,  exhibited  the  Lalley  light  plant.  These  plants 
were  similar  to  the  ones  shown  at  the  recent  .Shipping  and  Engi- 
neering Exhibition  at  Olympia,  and  were  described  in  our  columns 
at  that  time. 

The  ■■  Iowa  "  Enoineering  Company,  Ltd.,  were  displaying 
a  range-dimming  switch  suitable  for  single  or  multiple  lights  and 
made  either  in  the  form  of  an  enlarged  tumbler  switch  for  wall 
mounting,  or  as  a  hanging  pendant  attachment. 

Electric  cookers  and  radiators  were  to  be  found  amongst  the 
collective  exhibits  of  the  Falkirk  Iron  Cojipany,  Ltd.,  which 
comprised  all  types  of  domestic  heating  appliances. 

Siemens  Brothers  &  Company,  Ltd.,  practically  confined  their 
display  to  a  tastefully  decorated  room  sho^ving  lighting  fittings 
wared  up  with  the  "  Stannos  "  system  of  wiring,  which  essentially 
comprises  a  double  or  triple  core  cable  rubber  insulated,  and  ar- 
moured with  a  flexible  metal  covering. 

Radiant  electricity  as  a  curative  treatment  was  dealt  with  ade- 
quately at  Messrs.  Dowsing  Radl\nt  Heat  Company's  Stand,  and 
in  addition  were  shown  kettles,  irons,  toasters,  &c. 

The  Carron  Company  displayed  a  most  pleasing  collection  of 
fireplace  suites  and  a  selection  of  electric  heaters. 

The  display  of  British  made  apparatus  by  Belling  &  Company 
was  evidence  that  this  firm  is  continuing  to  make  a  bold  bid  to  hold 
the  market  against  American  competition.  The  exhibit  comprised 
the  Belling  Modernette  Range,  an  electric  cooker  of  sheet  steel 
construction  mounted  on  legs  which  raise  the  oven  to  a  convenient 
height,  and  therefore  avoids  stooping.  A  full  range  of  BeUing  table 
accessories  was  also  shown,  together  with  an  electric  washing  ma- 
chine and  an  electric  sweeper.  A  Belling  bath  water  heater  effec- 
tively completed  the  range  of  domestic  equipment  shown. 

Bastian  Electric  Company,  Ltd.,  devoted  main  attention  to 
the  Bastian  radiant  electric  fires  and  the  Bastian  hot  water  heater 
for  bathrooms. 

In  the  gallery,  entitled  the  Lauour-Saving  Section,  we  encoun- 
tered a  veritable  battery  of  vacuum  cleaners  and  electric  dish  and 
clothes  washers.  In  fact  every  other  stand  seemed  to  contain  a 
vacuum  cleaner  or  dish  washer,  and  the  remainder  seemed  mainly 
eoncsmed  with  kitchen  cabinets  and  utensils. 

L.  C.  Hawkins  &  Company  had  a  fuU  range  of  their  well-known 


•  I'niversal"  series  of  domestic  electrical  appliances  for  table  use, 
a  ■■  PoUiwashup,"  a  geyser  electric  washer,  &c. 

Benham  &  Sons,  Ltd.,  were  also  in  the  gallery  displaying  their 
electro-vapour  radiators  and  domestic  cooking  appliances  together 
with  an  electric  range. 

America  was  again  in  evidence  at  Duncan  Watson  &  Company's 
Stand,  where  we  found  Hughes  cookers,  dish-washing  machines, 
wringers,  together  with  a  good  show  of  smaller  accessories  and  a 
complete  generating  set  for  country  houses. 

The  '■  Thor  "  electric  washer  (Fig.  3)  was  exhibited  by  Chas.  E. 
Beck.  Ltd.,  but  on  their  ironer  we  were  sorry  to  see  gas  emploved 


Fig.  3. — View  of  "Thor  "  Electric  Washer. 


as  the  heating  medium.  Messrs.  Haerods'  display  of  "  Pvrex  " 
transparent  ovenware  seemed  to  be  distinctly  in  keeping  with 
electric  cooking,  and  we  would  commend  supply  authorities  to  con- 
sider using  this  ware  in  cotmection  with  cooking  demonstrations. 

Small  electric  motors  for  serving  machines,  egg  whisks,  drink 
mixers,  &c.,  were  the  striking  feature  of  the  exhibit  byS.  C.  Leach 
&  CoJ!P.\Nv,  Ltd.,  and  a  separate  portion  of  the  stand  was  given 
over  to  the  demonstration  of  Violet  Ray  Treatment. 

The  Autoplant,  which  is  extensively  used  for  private  electric 
lighting,  is  also  to  be  seen  at  the  exhibition.  The  distinguishing 
feature  claimed  for  this  electric  generator  is  that  it  requires  no 
attention,  for  its  IJ  h.p.  petrol  engine  is  automatically  started 
when  the  storage  battery  needs  re-charging,  and  stops  Avhen  the 
batterj-  is  fully  charged.  Owing  to  the  ingenious  design  of  the 
machiiie,  the  variations  in  voltage  essential  to  correct  chargmg  are 
made  automatically,  while  a  constant  voltage  is  maintained  for  the 
lighting.  The  generator  is  suitable  for  installations  up  to  800  c.p. 
with  2.5  volt  metal  filament  lamps.  The  Autoplant  is  made  by 
the  Austin  Motor  Company,  Ltd.,  makei-s  of  the  well-known 
"  Austin  Twenty  "  car. 

General  Sitrvey-. 

Much  of  the  apparatus  mentioned,  heating  and  cooking  apparatus 
in  particular,  has  already  been  described  in  our  columns,  and  there- 
fore space  has  not  been  devoted  to  a  lengthy  repetition.  We  entered 
the  exhibition  hoping  that  electricity  would  make  a  dominating 
show  ;  the'  four-page  advertisement  of  the  B.C.G.A.  in  the  cata- 
logue damped  our  feelings  a  bit  at  the  start,  for  the  E.D.A.had  only 
half  a  page  ;  but  we  left  the  exhibition  feefing  that  our  hopes  for 
the  dominance  of  electricitj-  had  been  amply  realised.  The  ideal 
home  now  means  the  inclusion  of  electricity  as  the  ideal  lighting, 
heating  and  power  agent. 

We  were  convinced  that  serious  attempts  were  being  made  to 
design  houses  for  the  working  and  lower  middle  classes  which,  beside 
being  more  comfortable  and  easier  to  work,  would  be  more  inspiring 
in  appearance,  and  more  inclined  to  cause  the  inhabitants  to  take  a 
pride  in  their  home.  We  shudder  to  thmk  of  the  mid-A'ictorian 
efforts  of  streets  of  similar  houses,  dingy,  dark  and  cramped. 
Views  of  the  Visitors. 

By  listening  to  conversations  on  the  various  stands  we  rather 
strengthened  our  opinion  that  the  appeal  on  behalf  of  electricity  has 
got  to  be  made  to  women.  It  was  the  women  who  asked  numberless 
questions  regarding  kitchen  equipment,  radiators,  cookers,  &c. 
The  woman  who  takes  a  practical  interest  in  the  home.  Labour- 
saving  and  cleanliness  appeal  direct  to  her,  and  only  indirectly  to 
the  man,  because  he  does  not  do  the  work.  The  man's  viewpoint 
of  a  home  is  more  aesthetic,  hence  we  find  him  more  attracted  in  the 
furniture  and  decorative  section.  Failing  the  organisation  of  an 
electrical  exhibition  at  Olympia  nothing  more  effective  than  the 
dominance  of  electricity  at  the  Ideal  Home  Exhibition  could  have 
been  hoped  for.  The  exhibition  remains  open  from  10  a.m.  to 
10  p.m.  each  day  until  February  25th,  and  is  well  w^orth  a  visit. 
{To  be  condi:ded). 
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Sir  Robert  Iladi'ield  on   the  >V()rk  of  Michael 

Faraday.* 

The  Faraday  Society  owed  its  origin  in  ]W2.  cliictly  to  a  little  u  lu'liever  in  the  j;cinral  truth  of  the  doetrino  of  heivditary  trau> 

l>and  of  workoi-s  who  met  together'to  advame  tln>  groat  cause  of  mission,  T\T.dall,  « Im  shared  tlie  opinion  of  (.'arlyle  that  a  reidlv'alili 

scientitie  knowledge.     It  was  founded  on   February  4.  lil(»3,  at  a  man  never  pnx-eedi'd  from  entirely  stupid  jiaients — Kai<l  that  he  one  i 

meeting  in  the  room.*!  of  the  now  defunct  Faraday  t'lub,  held  at  used  the  privilege  of  his  intimacywith  Faradaytoaskhim  whetherhi> 

St.  Ennin's  Hotel,  Westminster.     Amongst  its  founder*  were  Mr.  •  |)ar(>nta  showecl  any  signs  of  iimisiial  ability".     He  could  remember 

Sherartl  Cowjx<r-('oles.  Mr.  \\.  R.  t'ooper,  I'rof.  F.  G.  Donnan.  Dr.  none.     His  father  «as  a  great  sufferer  during  the  later  years  of  his 

F.  JI.  Perkin.  Mr.  Alexander  Siemens,  Mr.  dames  Swinburne,  and  life,  and  this  might   have  masked  whatever  intellectual  ]X)wer  he 

Mr.  ¥.  S.  Spiers,  our  ])i-esent  secretar)-,  to  whom  we  owe  a  deeji  debt  |x)ssessed.     When  thirteen  yeai-s  old.  that  is  to  say  in  1804.  Faraday 

of  gratitude  for  his  ir.de'atigable.work  on  behalf  of  cur  toeiety.  aiul  was  apprtuiticed  to  a  bookbinder  in  Blandfoitl-street.  Man<'hester- 

to  whom  tl'.ere  should  be  accorded  a  crown  of  laurels.     To  each  of  s(|uaR- ;  hcic  hi'  s]H'nt  eight  yeai-s  of  bis  life,  after  which  he  worked  as 

these  foundeis  I  have  sent  a  special  invitation  asking  them  to  be  a  joumejnnan  elsewhere. 

present  this  evening.     Our  first   president   was  Sir  Joseph  Swan,  Faraday  was  oidy  22  years  of  age  when  he  obtained  a  position  in 

F.R.S.,  followe<l   by  LortI   Keh-in,  Sir  William  Perkin.  F.R.S,,  Sir  the  Royai  Institution.     His  first  contribution  to  science  apjjeared  in 

Oliver  Lodge.   F.R.S..  Mr.   J.   Swinburne.   F.H.S..  and  Sir  R.   T.  the  ■"  Journal"' of  the  Royal  Institution  in  1816,  that  is,  in  the  puli- 

Glazebrook,  F.R.S.     The  objects  of  the  society  as  originally  defined  lication  known  as  the  "  Quarterly  Journal  of  S(Meiice."     I  thought  it 

were  to  promote  the  .study  of  electrocheniistr>-.  electrometallurgy,  might  be  of  interest  to  give  the  following  summaries  by  Tyndall  of 

physical  chemistry,  metallography,  and  kindred  subjects.  (1)  Researches  by  Faraday,  and  (2)  Discoveries  by  Faraday  : — 

XlTKOOENPRODirT.sCoMMITTKE              ,        ^,       .  RESEARCHES  BY  F.VR.VU.VV. 

I  will  re'er  to  op.e  subject  m  which  we  gave  a  helpmg  hand  during  Published 

thewar— infact.  it  might  be  said  that  the  Faraday  Society  originated  First  contribution  to  Science— Analysis  of  Caustic  Lime  from 

this  special  research  in  this  country,  namely,  that  relating  to  nitrogen  Tuscany ISlii 

protlucts.  which  mainly  through  our  suggestion  was  taken  up  by  the  Experiments  on  Soimding  Flames    181S 

Munitions  Inventions  Board.     My  friend.  Prof.  Huntington,  worked  Vaporisation  of  Mercury  at  Ordinary  Temperatures 1821 

in  season  and  out  of  season  to  get"  the  Goverr,ment  Department  con-  ""  *'":  Limils  of  \  aporisation — 

eerned  interested.     He  finallv  succeeded  in  persuading  the  Munitions  "';M>f '■>"if"Js  "»  A"".vs  of  hteel   — 

,           ,.          ,^        _          .     ,     -           .    .          ..1    vi-L           n      !      .  \  ibratmt' Siiifiuea    182!> 

Inventions   Department  to  appoint   a   Special   Nitrogen   Products  ,,„  ,i,c  Quantitative  Comparison  of  dilTerent  forms  of  Electricitv         1833 

Committee,  who  in  their  turn  were  instrumental  m  establishing  a  y,,  the  Alj.oliite  Quantity  of  Electricity  associated  with  the 

Research  Department.     As  Mr.  H.  W.  Dickinson,  secretarj'  of  the  particles  or  Atoms  of  Matter   .". 

5LI.D.,  points  out,  so  much  spade  work  was  done  by  the  department  The  Power  of  Metnls  and  other  Solids  to  induce  the  combination 

with  regard  to  this  subject  that  when  at  a  later  date  owing  to  the  of  gaseous  Bodies — 

submarine  camjwign  the  policy  of  the  Jlinistry  changed  and  it  was  Extra^  Current— The   influence   by  induction   of   an   Electric 

decided  to  uo  to  new  sources  for  nitrogen  supplv.  the  results  of  there-  ^    ,1  """5"*  "?"" ''^'^!      ■••■••••••. ••■•■■;••••. ;;"":"""""         ^^^'^ 

I            1.1    „t   *i.      ;„f« ,»;„.,    „oIi„"„,i    i„.   ♦!,«   Tj«c„„™i,  On  irietional  hiectricitv.  Induction,  t.onauction.  specinc  Con- 

seareh   work  ar.d   of   the  information   gathered   by  t he_  Research  ^,^^^^.^,^.  Capacitv.  and  Theory  of  Contiguous  Particles   1835  to  1838 
Department  mentioned  wx^re  ready  to  hand  and  enabled  practical  j,„^j^^^  Researches  on  Liquefaction  of  Gases- 
work  on  a  large  expcDmental  scale  to  be  commenced  at  once.     It  Establishin;;  tlic  fact  that  Gases  are  vapours  of  Liquids  pos- 

should  be  added  that  the  work  was  taken  up  for  the  committee  by  scsfin;;  very  low-  boiling  points 1844 

one  of  our  members  of  council.  Dr.  J.  A.  Harker,  F.R.S.,  who  was  Siicculations  on  the  Nature  of  Matter  and  Lines  of  Force 1840 

allowed  by  the  National  Phvsical  Laboratory-  to  assist  in  this  im-  On  the  Diamagnetic  Condition  of  Flame  and  Gases 1847 

portant  development,  his  labours  being  of  tlie  highest  value.     The  On  Magnc-Crystallic  Action  and  Lines  of  Force 1848  to  18.51 

country  is  greatlv  indebted  to  him  for  the  untiring  devotion  he  has  Magnetism  of  Gases.. 1850 

shown'in  workmg  out  this  special  and  imi)(>rtant  subject  to  a  sue-  Atmospheric  .Magnetism    — 

,   ,.              ,,^              .,  ,   '       .1    .  I    r        1         ^\            111,      1.1    i.  Llectrioitv  of  Gvmnotua    — 

.cessful  issue.     Our  councd  hope  that  before  long  they  will  be  able  to  ,.„^,^^^  of  Powef  of  the  Hydro-Electric  Machine  - 

present  a  report  to  us  describing  in  detail  the  work  earned  out.     The  Rcgelation                         ."                                                                         

report  of  the  committee  itself  is  shortly  to  be  published,tand  it  will 

probably  be  one  of  the  most  remarkable  documents  in  regard  both  to  Discoverie.s  by  Farapav. 

scope  and  matter  that  has  been  issued  bv  a  Government  department  Published 

during  those  troublous  times.     The  work  done,  although  not  imme-  Two  new  Compounds— Chlorine,  Carbon  and  Iodine  :    Carbon 

diately  made  use  of  for  war  purposes,  as  the  armistice  rendered  any  and  Hydrogen iB-ii 

help  needless  in  this  quarter,  will,  without  doubt,  bear  great  fruit  in  '     °y*  ?   '   *f   ■. 

,    ',                .     ,          ',        .            '        ,              ...             ."^  .         .      .     1  Magnetic  Rotations    — 

the  future  ;    in  fact,  the  nitrogen  factor^-,  which  was  being  started  i^iqucfaction  of  Gases 1823 

during  the  war,  ha-s  already  been  taken  over  by  a  private  organisa-  ('hanee  of  colour  of  Glass  VnSuniight"".!!!!!!!!!! 182.> 

tion.     It  is  therefore  probable  that  the  nitric  acid  required  in  this  New  Compounds  of  Hydrogen  and  Carbon    182(> 

country  for  making    explosives,  dyes  and  drugs  will  be  produced  Benzol — 

syntheticallj'  in  this  manner.  Improvements  in  manufacture  of  Glass  for  Optical  purposes. 

SUMMAKY  or  Fakaday's  Work.  f  ^'"""L^'l'tis^tio"  of  LiTt''*  '"°''  '"P""-'*"'  Discoveries,        ^^^^ 

Turning  now  for  a  moment  to  Michael  Faraday^  from  whom  our  ^^J^^;  daT^ TpriraUlecfptioi^opticai ^oy,' the  Chromo- 

society  takes  its  name,  Dela  Rive,  the  well-known  I"  rench  scientist  m  trope  owed  its  ori>'in  to  this    

his  "  Notice  on  Faraday's  Life  and  \A'ork,"  Archives  des  Sciences  de  Magneto-Ele -trie  Indu~tinn— Tyndall  says  :   "  Greatest  experi- 

la  Bibliotheque  Universelle,  October,  1867,  stated  that  the  number  mental  result  ever  obtained  by  an  investigator.  The  '  Mont 

of  Faraday's  Memoirs  from  1820  to  1855,  all  of  these  important,  was  Blanc'  of  Faraday's  achievements  "  — 

almost  incredible.  Terrestrial  Magneto- Electric  Induction  

Faraday  was  bom  at  Xewington  Butts  on  September  22,  I79I,  and  Identities  of  Electricities-Static,  Voltaic,  Magneto,  Thermo,  &c.        ls:!:{ 

tinallv  passed  awav  at  Hampton  Court  on  August  25,  1867.     Tyndall  ^"^  ^f  "/.  •"•'■'•";■  Induction 

. ,  ,-,  \  .^              \   ,     ■     ,,    .              ..            if            ■              mi-  1,     1  Laws   of   Llc(tro-(  hcmical   Decomposition — Dennite    Llectro- 

said  that  It  seemed  desirable  to  give  the  world  some  image  of  Michae  chemical  Decomposition.     Tyndall  says  :  "  This  Law  ranks  . 

Faraday  as  a  scientihc  investigator  and  discoverer.     He  regarded  i„  importance  with  that  of  the  Definite  Combining  Propor- 

the  attempt  to  respond  to  this  desire,  whilst  a  labour  of  difficulty  in  tions  in  Chemistry  "  

adequately  presenting  a  history  of  this  great  man,  as  also  a  labour  of  Origin  of  Power  in  the  Voltaic  Pile  1834 

love.     However  well  acquainted  he  might  be  with  the  researches  and  Magnetisation  of  Light  and  the  Illumination  of  the  Lines  of 

discoveries  of  the  great  master— however  numerous  the  illustrations  Magnetic  Force.     In  other  words,  the  Rotation  of  the  Plane 

which  occur  to  him  of  the  loftiness  of  Faraday's  character  and  the      ^.     "^  Polarisation •••■■••••: ;";;;; ^^^'^ 

beautv  of  Ids  life-still  to  grasp  him  and  his  researches  as  a  whole  ;  Dmmagnet.sni  or  the  Magnetic  Condition  of  all  Matter    _ 

:-              .,     .,          ,.\       •]    ii-           1              .  ^i           .        ■  Atmosphenc  Magnetism    18o0 

to  seize  upon  the  ideas  Avhich  guided  him  and  connect  them  ;  to  gain  '                = 

entrance  into  that  strong  and  active  brain  and  read  from  it  the  I  will  also -(juote  Tyndall's  Summary  of  Faraday's  work  somewhat 

riddle  of  the  w-orld — was  a  work  not  easy  of  performance.     As  he  was  fully,  as  it  is  indeed  w  orth  reading.     It  is  a  stimulus  to  each  of  us 

"»■  Abstract  of  an  address  delivered  at  a  joint  ineetinTof  di^aratla^  according  to  his  light  to  go  and  tiy  to  do  likewise,  even  if  in  a  smaller 

Society,  Royal  Microscopical  Society,  Optical  Society  and  Photomicro-  *'^"I  humbler  way.                                                                                    <• 

I'raphic  Society.                                 "                            "  Tyndall  says :     "  When  from  an  Alpine  height  the  eye  of  the 

t  S^e  TiiE  Electhiciak,  -Jan.  23rd,  1920,  p.  82.  climber  ranges  over  the  mountains  he  finds  that  for  the  most  part 
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they  resolve  themselves  into  direct  groups,  each  consisting  of  a 
dominant  mass  surrounded  by  peaks  of  lesser  elevation.  The  power 
which  lifted  the  mightier  eminences,  in  nearly  all  cases,  lifted  other- 
10  an  almost  equal  height.  And  so  it  is  with  the  discoveries  of 
Faraday.  As  c  general  rule,  the  dominant  result  does  not  stand 
r.Ione,  but  forms  the  culminating  }X)int  of  a  vast  and  varied  mas.s  cf 
inquirj'.  In  this  way,  round  about  his  great  discovery  of  magneto, 
electric  induction,  otlicr  weiglity  labL-ui-.  grouped  thcmpelvcs.  His 
investigations  en  the  e.xtra  current  ;  on  the  polar  and  other  condi- 
tions of  diamagnetic  bo<lies ;  on  lines  cf  magnetic  fon-e,  their 
delinite  character  aiid  distribution;  en  the  cmplojTnent  of  the 
induced  magneto-clet  trie  cun-ent  as  a  measure  ai;d  test  of  magnetic 
action  ;  on  the  rejjulsive  |)henomona  of  the  magnetic  Held,  arc  all, 
notwithstanding  the  diversity  of  title,  researches  in  the  domain  o? 
magr.eto-clec'tric  ir.duction.  Faradays  second  group  of  researches 
anil  discoveries  embraced  the  chemical  phenomena  of  the  current. 
The  dominant  result  here  is  the  great  law  of  definite  electro-clicmical 
decomposition,  around  which  are  massed  various  researches  on 
electro-chemical  conduction,  and  on  electrolysis  both  with  tlie 
machine  and  with  the  pile.  To  this  group  also  belong  liis  analysis  of 
the  contact  theory  ;  liis  inquiries  as  to  the  source  cf  voltaic  elec- 
tricity, and  his  linal  development  of  the  chemical  theory  of  the 
voltaic  pile.  His  third  great  discovery  is  the  magnetisation  of  light, 
which  may  l)e  likened  to  the  Weisshorn  among  mountains — high, 
l)eautiful,  and  alone.  The  dominant  result  of  liis  fourth  group  of 
researches  is  the  discovery  of  diamagnetism,  announced  in  his 
memoir  a  ■.  the  magnetic  condition  of  all  matter,  round  wliii-h  are 
grouped  lifs  inquiries  on  the  magnetism  of  flame  and  gases  ;  on 
magno-crystaUic  action,  and  on  atmospheric  magnetism,  in  its 
relation  to  the  annual  and  diurnal  variation  of  the  needle,  the  fidl 
signiiicanoe  of  which  is  still  to  be  shown.  These  are  Faraday's  most 
massive  discoveries,  and  upon  them  his  fame  must  mainly  rest.  But 
even  without  them,  sufficient  would  remain  to  secure  for  him  a  high 
and  lasting  scientiiic  reputaticn.  We  should  still  have  his  researches 
on  the  liquefaction  of  gases  :  on  frictional  electricity  ;  on  the  elec- 
tricity of  the  gvmnotus  ;  on  the  source  cf  power  in  the  hj'dro-elet  1 1  ic 
machine  ;  on  the  electro  magnetic  rotations ;  on  regelation  :  all  hi:- 
more  purely  chemical  lesearches,  ii:cludir.g  his  discovery  of  benzol. 
Besides  these  he  published  a  multitude  of  minor  Papers,  most  of 
which  in  the  same  w^ay  illustrate  his  genius." 

Tyndall  adds  that  no  allusion  is  here  made  to  his  power  as  a 
lecturer.  Taking  him  all  in  all,  it  will  be  conceded  that  Michael 
Faraday  was  probably  the  greatest  exjierimental  philosopher  the 
world  has  ever  seen.  The  progress  of  future  research  will  tend  not 
to  dim  or  diminish,  but  to  enhance  and  glorify  the  labours  of  this 
mighty  investigator. 

■Speaking  with  regard  to  my  ov,r.  lines  of  resc".rch,  as  representing 
the  Faculty  cf  Metallurgy,  1  may  mention  that  Faraday,  in  his 
cxperimci'.ts  on  alloys  of  iron  with  other  elements,  in  other  words,  the 
procJucticn  of  alloy  steel,  carried  out  in  1821  and  1822,  showed  that  a 
rc^iarkablc  ir.;;piritior.  evidently  existed  in  his  mind  as  to  the  great 
future  thi.s  line  o{  research  work  presented.  Singular  to  say,  it  is 
just  about  100  years  ago  that  Faraday  wrote  several  lettens  from  the 
Royal  Institution  {in  April  and  June,  1820),  to  his  Swiss  friend 
De  la  Rive,  Professor  of  C'hemistrj%  Geneva,  in  which  he  gave  an 
account  of  seme  experiments  on  steel  made  by  himself  and  fStodart. 
The  world's  great  tec  hnical  advances  during  the  last  thirty  years  have 
been — and  I  say  it  unhesitatingly — in  a  large  measure  due  to  the 
introducticn  of  alloy  steels  such  as  Faraday  had  in  mind.  As 
already  mentioned,  Faraday,  with  Stodart,  .started  these  researches 
at  the  Royal  Institution,  finally  completing  the  exjieriments  bv 
sending  his  various  mixtures  to  be  melted  at  the  Sanderson  Work-s  iii 
Sheffield,  this  firm  being  still  in  existence  to-day.  The  specimens 
had  to  be  sent  by  coach,  the  work  being  given  to  a  trusty  assistant 
who  had  to  go  down  and  see  the  experiments  put  in  hand  ar.d  com- 
pleted. Beyond  the  work  of  Mushet  this  particular  land  of  research 
lay  fallow  for  many  years  :  in  fact,  it  was  my  own  discovery  and 
invention  of  manganese  steel  in  1882  which  showed  that  the  new- 
world  already  indicated  by  Faraday  was  there  ready  to  be  explored. 
This  exploration  has  rapidly  taken  place  during  the  last  thirty  years, 
including  the-  discovery  and  invention  cf  chromium  steel,  silicon 
steel,  nickel  steel,  tungsten  steel,  high-speed  tool  steel,  non-corroding 
and  many  other  tyjies  of  steels.  Almost  as  important  was  the  fact 
that  alloy  steel  necessitated  sj^eeial  heat  treatment,  which  again 
required  and  called  for  the  use  of  scientific  methods  for  the  deter- 
mina'ior^  of  temperatures,  critical  points,  microstructure  study, 
impro'ved  analytical  methods,  mechanical  testing,  hardness  deter- 
mination, observation  of  electrical  conductivnty.  magnetic  suscep- 
tibility, eleotrical  resistance,  hysteresis  effects  and  other  qualities. 

The  Society  is  indeed  honoured  in  being  allowed  to  bear  the  name 
of  so  great  a  man  as  Faraday,  whose  work  is  still  benefiting  our 
Empire. 


RevicM'. 


Notes  on  Magnetism  for  the  Use  of  Students  of  Electrical 
Engineering.      By   •;.  f.    i.a.mb,   M..\.      (i.  .ii,i..ii  :  c.ini.,,  i  ■  • 

t.'nivcriity  Prt-s.-..)      Pp.   viii.  J-94.      os.  nf-t. 

This  is  a  very  u.seful  roniiiiliilioii  of  notis  on  nuigni'lic 
theory,  and  its  application  to  th<'  measurenu-nt  of  tiie  magnet ie 
)ir()]>erties  of  iron  and  its  various  alloys,  .\itliougii  primarily 
intended  for  the  use  of  stiulints  in  the  Engineering  halioratorv 
at  Cambridge,  it  is  a  book  which  should  In-  in  the  bands  of  ail 
students  of  electrical  engineering  and  workers  in  magnetic 
nieas\ir(>inents.  Tlie  first  ])art  of  the  notes  is  concerned  with 
magnetic  fields  and  forces,  electro-magnetic  induction,  and 
the  measurement  of  the  quantity  of  electricity  induced  in  a 
circuit  due  to  change  of  magnetic  linkages.  The  theory  of 
the  moving-coil  galvanometer  is  dealt  with,  and  tiu'  remaimier 
of  the  book  deals  mainly  with  various  methods  of  iron  testing 
and  the  influence  of  temperature,  composition,  eddy  currents, 
&(-■..  on  the  magnetic  cycle. 

Useful  references  are  given  to  various  books  and  ])apers. 
The  book  bridges  a  gap  between  the  meagre  description  of 
magnetic  work  usually  found  in  a  text  book  on  electrical 
engineering,  and  the  larger,  siiecialised  text  books  on  magneti(^ 
testing  in  a  very  able  manner. 

Although  admittedly  limited  in  scope,  it  woulil  be  an 
advantage  to  -students  if  more  methods  for  the  imjjortant 
operation  of  calibrating  the  galvanometer  for  the  measure- 
ment of  flux,  were  given,  such  as  the  Hibbert  Magnetic  Standard, 
the  Earth  Inductor,  the  Duddell  Inductor,  the  ('oiidenser,  &c. 
The  Standard  Field  described  would  be  more  useful  if  it  were 
wound  on  a  split  brass  tube,  as  it  could  then  be  used  for  the 
calibration  of  search  coils,  especially  small  annular  coils  for 
the  measurement  of  H  (as  described  in  Note  36),  in  conjunction 
with  the  Campbell  Variable  Mutual  Inductance  Standard, 
a  verv  sensitive  null  method  resulting  using  alternating 
current,  or  a  secohmmeter. 

The  book  is  got  tip  in  the  usual  good  style  of  the  Cambridge 
University  Press,  and  the  diagrams  are  very  good  ;  but  for 
the  use  of  students,  a  stouter  cover  is  desirable,  and  the  ])rice 
for  94  pages  seems  rather  high. 

II.    F.    H  WORTH, 


Correspondence. 

AX  ARTIFICIAL  TRACK  CIRCUIT, 

XO    THE    EDITOR   OF   THE    ELECTRHT.X  N', 

Sir:  Referring  to  Mr,  Gall's  article  on  '  .\.C.  Track 
Circuits"  in  your  issue  of  Septembers,  19l',(,  will  you  please 
obtain  the  folio-wing  particulars  from  thi'  author  as  I  am 
unable  to  understand  them. 


In   No.  2    diagram   PL    .,,     is    mentioned 


Is    this 


as  shown  elsewhere  as  Z-,-,  viz,,  that  Z,  is  to  be  squared.-' 

On  ]i,  24.5  it  is  .stated  '"  it  is  convenient  to  extend  ('.  relay) 
voltage  Pr,  to  the  necessary  value  P/.  at  leak,""  but  surely 
this  does  not  mean  that  the  voltage  at  the  relay  is  the  same 
at  centre  of  track  circuit  ?  A  little  lower  on  same  page  it 
.states  the  combined  added  impedance  of  Zn  and  Zr  to  tiie 
centre  point  of  the  track  =  0-8O3  ohms,  but  above  it  states 

P- 

TiiW  {'.   and  relay)   impedance  =  Z„= -^  =  0-83.5  ohm-;.     Should 

not  the:-!   two  be  the  -.ame  I 

Fig,  3  appears  to  have  been  cut  ofi  too  soon.  Should  it 
not  show  the  impedance  circuit  complete  by  including  the 
relay  '.     The  same  remark  seems  to  apply  to  Fig,  '). 

The  last  formula  on  page  245  states  rail  admittance 
}'„  =  l-2  mhos.  Is  this  correct  I  Presumably  it  is  meant 
for  combined  rail  and  relay  admittance. 

In  Fig,  1  it  is  stated  that  the  simple  rail  imiiedanc?  -3,- 
('.  termed  Z,.  elsewhere).     How  is  this  obtained  '. 

Having  spent  a  great  amount  of  time  over  this  article  I 
should   feel   obliged    if  these  (luestions   could   be  answtTcd   so 
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that  fiirthor  effort  ini<!lit  be  made  to  accoinplish  soiiu'  part  of 
this  subject  a  little  more  satisfactorily  than  I  can  do  at 
present. — I  am,   &c..  F.   BoiRXE. 

London,  S.E..  Feb.  2.       

We  have  submitted  Mr.  Bourne's  letter  to  Mr.  (iail  and  have 
received  the  followiiit;  re])ly  : — 

TO   THK    KIUTOK    OF   THE    ELF.tTRIfl AS. 

Sir  :  1  an>  sorry  that  Mr.  Bourne  has  found  a  little  ditViculty 
over  the  points  raised,  and  I  will  endeavour  to  make  them 
clearer.  One  of  the  chief  misunder.standinjis  has  arisen  from 
the  confusion  between  capitals  >z\vcn  to  the  complex  values 
of  impedance  and  adTiiittance  and  the  italics  denoting  their 
absolute  values.  The  complex  value  of  the  rail-impedance 
is  given  as  Zr  while  the  absolute  value  is  given  as  3r.  That 
is  to  say  Zr^rr-jxr,  which  is  a  com]ilex  quantity,  and 
3r  =  V'''r'"  +  -fr-,  which  is  a  numerical  quantity. 

From  this  it  follows  that  the  value  usi'd  in  Fig.  -. 

where  j>  is  tlie  rail  reactance  in  ohms /,•  the  rail  resistance 
in  ohms,  and  3r  is  the  resultant  rail  impedance.  In  the 
text  the   value  given   is 


Pi:/.,=p>. 
ijf-      I 


•]-X,-  fr'  +  Xr 


(since  j  =  \/— 1), 


which  is  the  same  as  the  above. 

In  extending  the  voltage  to  the  leak,  instead  of  considering 
that  at  the  relay,  the  rail  impedance  is  most  certainly  included 
so  that  the  relay  is  considered  as  being  at  the  leak,  but  having 
its  impedance  increased  by  the  rail  impedance  up  to  that 
point,  or  of  a  value  Z/(^Zr  wliich  has  been  called  it  will  be 
noticed  Zav,  equal  numerically  to  0-803  ohms. 

With  regard  to  those  designated  as  "  rail-circuit '"  values 
of  impedance  and  admittance,  these  in  every  case  include 
cverv'thing  in  the  external  rail  circuit,  rails,  ballast  and  relay 
representing  the  combined  values  of  impedance  or  admittance 
as  would  be  measured  at  the  feed-end  of  the  "  track  circuit" 
with  the  su[)ply  disconnected.  The  suffix  a  is  used  to  denote 
quantities  at  this  point.  This  should  make  dear  the  mean- 
ing of  Za,  Y a  and  /«  which  have  been  queried,  and  it  is  this 
Z„  which  is  numerically  equal  to  0-835  ohms. 

By  combining  everything  in  the  external  circuit  into  the 
values  of  Za  or  I'o  the  various  con.stants  of  rails,  ballast  and 
relay  need  not  enter  into  the  calculation  wheii  considering 
effects  at  the  feet  end.  This  is  why  Figs.  3  and  5  are  not 
extended  beyond  the  value  3„,  which  includes  everything 
beyond  that  point. 

In  anticipation  I  would  point  "out  the  slight  intermingling 
of  type  which  has  occurred  in  this  article.  The  letter  P  used 
to  denote  points  under  discussion  in  the  diagrams  has  been 
I)rinted  in  the  same  type  as  that  denoting  pressure  in  the 
calculations.     I   am,   &(-.,  Douglas  C.   Gall. 

London,  Feb.  4. 

FOWLERS  BATTERY  RULES. 

TO   THE    EKITOR   OF    THE    ELECTRICIAX. 

Sir  :  I  quite  expected  that  most  of  this  year's  electrical 
pocket-books  would  still  be  giving  a  bad  rule  for  battery 
arrangement  ;  but  I  am  surprised  to  find  that  Fowler's  is 
giving  two — one  bad  and  the  other  worse. 

On  p.  258  of  this  Electrical  Engineer's  Pocket  Book  we  are 
first  told  that  we  shall  get  the  maximum  current  obtainable, 
from  an  arrangement  of  .V  cells  in  /)  parallel  rows  each  con- 
taining s  cells  in  series,  if  we  choose  s  so  that  rs /p  (the  resistance 
of  the  battery)  is  most  nearly  equal  to  R  (the  resistance  of  the 
external  circuit).  I  am  employing  the  u.sual  letter  symbols 
instead  of  those  in  this  book  so  that  your  readers  may  follow 
the  argument  more  easily. 

The  second  rule  (on  the  same  page)  tells  us  that  we  shall  get 
maximum  current  when  s  =  v  .Y/?/>.  Presumably,  the  sign 
of  equality  here  signifies  the  same  as  the  words  "  most  nearly 
equal  "  that  were  used  in  stating  the  first  rule  :  if  it  meant 
that  s  was  to  be  absolutely  equal  to  the  square  root  indicated, 
the  rule  would  be  absolutely  useless.  Besides,  it  is  this  second 
rule  (read  in  the  way  that  I  presume  is  intended)  that  will 


most  frequently  give  the  maximum  current,  and  tlie  follnwing 
example  shows  that  it  will  sometimes  give  much  more  than 
twice  the  current  obtainable  with  the  first  rule. 

Suppo.se  we  have  A' =2C,  r=  1  and  /;^3.  It  will  be  found 
that  the  first  rule  tells  us  to  make  .?  =  2,  whereas  the  second 
rule  tells  \is  to  make  s  =  13,  which  increases  the  current  by 
about  1 16  per  cent.  But  if  we  now  change  R  from  3  to  2,  both 
of  these  rides  will  tell  us  to  make  s  — 2,  giving  a  current  that 
will  be  increased  by  more  than  61  per  cent,  if  we  make  .s-  =13. 
Even  the  .second  r\de,  then,  will  sometimes  fail  very  badly  ; 
but  in  the  following  |>aragrai)h  I  ])rov.'  a  nil.-  that  will  be  seen 
to  be  |)erfectly  reliable. 

In  every  case  the  current  will  be 

,,  es  espjR 

R+rsjp  f+rsjR' 
where  c  is  the  E..M.F.  of  each  cell  and  r  is  the  resistance  of  each. 
Hut  I'sp/R  is  constant,  sp  being  the  given  nund)er  of  cells  ;  and 
from  this  it  is  evident  that  C  will  be  greatest  when  p+r.';  R  is 
smallest,  or  when  p  +  sk  is  smallest  if  we  use  Ic  to  represent  the 
constant  r  R.  Further,  we  shall  have  the  smallest  value  of 
p+sk  when  We  have  the  numerically  smallest  value  of  p  —  sk  ; 
for  (/)  -f  sk)-  =  {p  —  sky-  -[-  ipsk, 

where  ipsk  is  constant,  since  ps  is  constant.  This  shows  that 
we  shall  always  get  the  greatest  current  that  is  possible  under 
the  conditions  laid  down  if  wo  make  p  most  nearly  equal  to  sk. 

But  it  may  happen  (though  most  writers  appear  to  have 
overlooked  this  possibility)  that  the  current  can  be  increased 
by  reducing  the  number  of  cells.  Consider,  for  example,  the 
above-mentioned  case  of  26  cells  with  k=l  IS.  The  application 
of  my  rule  tells  us  to  make  p  =  2,  so  that  sA-  =  13/3.  Here  p  is 
much  below  sk  ;  but  the  next  higher  value  that  we  can  take 
for  p  is  13.  which  is  above  the  present  value  of  sk.  Therefore 
(since  the  ])roduct  of  p  and  sk  is  constant)  this  change  in  the 
value  of  p  would  give  us  a  new  value  of  sk  that  would  be  below 
the  former  value  of  p  ;  that  is  to  say,  the  ditl'erence  between 
p  and  sk  would  be  greater  than  before,  and  the  current  would 
consequently  be  smaller.  But  if  each  of  our  so-called  cells 
reallv  consisted  of  a  battery  of  three  cells  in  series  (the  sort 
of  thing  w'e  have  in  certain  "  high-voltage  cells  "),  we  could 
gi't  a  decidedly  greater  current  by  making  /j  =  3,  for  this  would 
give  us  s  =  26/3,  so  that  sA:=26/9,  which  is  much  nearer  to 
3  than  13  3  is  to  2.  This  suggests  that  we  might  get  a  greater 
current  by  reducing  our  26  cells  to  24,  so  that  an  arrangement 
with  p^'.i  w-ould  be  possible  ;  and  it  will  be  found  that  we  do 
get  a  slightlv  greater  current  in  this  way.  We  are  thus  led  to 
the  following  supplementary  rule  :  If  it  is  possible  to  increase 
the  current  by  reducing  the  number  of  cells,  the  smaller 
number  will  have  a  factor  between  the  //  and  the  sk  that  give 
the  greatest  current  with  the  full  number.     I  am,  &c., 

Newca'stle-on-Tyne,  Feb.  4.  W.  F.  DuxTOX. 


PULVERIZED  COAL  FOR  LOCOMOTIVES. 

10   THE    EDITOR   OF   THE    ELECTRICIAK. 

Sir  ;  In  a  recent  number  of  the  "  Engineer "  reference 
is  made  to  the  Fuller  locomotive  equipment  now  being  tried 
out  on  the  Lehigh  Valley  Railway  of  America. 

It  might  interest  your  readers  to  know  that  a  similar  equip- 
ment has  been  recently  supplied  for  use  on  the  New  South 
Wales  Government  Railway,  and  that  complete  coal  pulver- 
i.sing  plant  with  engine  equipments  are  now  on  order  for  the 
Netherland  State  Railways  and  the  Italian  State  Railways. 
The  latter  ]jlant  is  to  demonstrate  the  practicability  of  firing 
Italian  lignite,  of  which  there  are  considerable  quantities  in 
place  of  imported  and  eX])ensive  high-grade  coal. 

An  economy  equal  to  one-third  of  the  coal  as  hand  fired  on 
locomotives  can  be  guaranteed,  fuel  savings  by  this  means 
running  up  to  40  per  cent,  in  many  cases.  In  addition  to 
actual  fuel  economy,  pulverised  coal  firing  effects  smokeless 
operation,  increases  the  tractive  power  of  locomotives  and 
eliminates  all  expense  for  hand  firing  tools.  Pulverised  coal 
and  colloidal  fuels  are  destined  to  become  widely  adopted  for 
locomotive  firing,  more  especially  in  countries  where  coal  for 
this  purpose  now  costs  £8  to  £10  per  ton. — I  am,  &c., 

London,  Feb.  9.  L.  C.  Harvey. 


February  13,  1920. 
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The    Technical    Develop- 
ment of  Telegraphy 
since    ISTO. 

Tlit>  juljilee  of  State  ownPiship  of  the  telegraphs  of  this 
country  which  occurred  on  February  5th  affords  an  oppor- 
tunity for  reviewing  the  state  of  the  telegraphic  art  under 
the  guidance  of  the  British  Telegraph  Administration. 

Very  soon  after  taking  possession  we  find  a  process  of 
unification  setting  in,  and  a  few  years  later  the  single 
needle  had  been  relegated  to  unimportant  circuits.  The 
medium  traffic  circuits  were  worked  by  the  Morse  sounder 
with,  later,  the  duplex  balance  added  ;  and  the  arterial 
connections  were  operated  by  the  Wheatstone  automatic 
system.  The  Morse  quadruplex  which  reached  commercial 
importance  in  America,  was  also  introduced  and  is  still 
largely  used. 

The  Wheatstone  Automatic  Sy.stem. 

The  monument  to  the  skill  and  perseverance  of  the  Po.st 
Office  Telegi-aph  Engineers  will  alw^ays  be  found  in  the 
gradual  improvement  effected  in  the  Wheatstone  automatic 
system.  The  mechanical  improvements  in  the  transmitting 
apparatus  made  by  the  late  Augu.stu,s  Stroh  and  his  band 
of  craftsmen  at  what  is  now  the  famous  Hollo  way  Factory, 
contributed  to  no  small  extent  to  increasing  the  attainable 
speed  from  80  to  400  and.  subsequently,  to  600  words  per 
minute.  But  it  is  not  by  the  apparatus  alone  that  the 
remarkable  performances  of  the  Wheatstone  system  have 
been  attained.  The  introduction  of  the  resistance-con- 
denser arrangement  due  to  Maxwell  when  placed  in  series 
with  receiver  had  a  marked  influence  on  the  transmission 
possibilities  of  the  combination  of  apparatus  and  line 
circuit. 

The  subdivision  of  long  and  difficult  circuits  by  repeaters, 
thus  increasing  the  transmission  speeds,  by  reduction  of  the 
KR factor;  the  improvements  in  the  repeaters  themselves 
by  the  substitution  of  direct  repeating  from  the  repeating 
relays  for  older  methods  :  I'efinements  in  balancing  on 
duplex  circuits — all  these  played  a  contributory  part  in  the 
remarkable  progress  of  this  system  in  the  hands  of  the 
State.  The  Wheatstone  system  has  always  been  a  charac- 
teristic of  the  British  Telegraph  Service,  and  with  it  the 
unique  method  of  news  distribution  has  been  handled  for 
many  years.  T\'pew]iter  pattern  perforators  and  the 
ingenious  Morse  code  printer  of  Crked  are  a  later  develop- 
ment, due  to  outsiders,  but  the  backbone  of  all  is  the  work 
of  dead  and  unnamed  Post  Office  Engineers.  We  well 
remember  the  early  American  quadruplex  apparatus,  long 
since  sw-ept  away  and  replaced  by  the  well-designed,  well- 
made  and.  bv  comparison,  simple  British  apparatus. 

The  Hughes  Prtnting  Telegraph. 

The  acquisition  of  the  Submarine  Telegraph  Company 
with  its  system  of  Continental  cables  brought  the  Hughes 


type-printing  telegraph  into  \ise.  We  haye  no  record  of  a 
revolution  in  design  of  this  equipment,  as  the  Hughes 
apparatus  by  this  time  seems  to  have  reached  finality. 
But  yet  there  is  one  achievement  to  be  noted,  viz...  the 
application  of  the  duplex  balance  to  the  Hughes  system. 
The  entry  of  the  Hughes  apparatus  and  the  direct  con- 
nection prevailing  at  the  time  of  the  handing  over  of  the 
telegraph  to  the  State  between  the  French  and  British 
Telegi-aph  Engineers  brought  the  Baudot  multiple  printing 
svHtem  to  the  front,  and  a  good  deal  of  the  traffic  'on  im- 
portant lines  in  this  country  is  now-  conducted  on  this 
system.  The  Baudot  system  as  used  here  remains  in 
principle  the  same  as  the  French  pattern,  but  we  use  the 
duplex  balance  and  double  the  traffic  carrying  capacity 
of  the  line.  The  London  to  Birmingham  wire  is  worked 
sextuple-duplex,  i.r.  six  tiaffic  channels  in  each  direction 
on  one  wire. 

Among  other  improvements  during  the  time  the  telegraphs 
have  been  owned  by  the  State  may  be  mentioned  the 
extensive  use  of  secondary  cells ;  fire-proof  methods  of 
cabling  in  offices  ;  the  concentration  of  numbers  of  un- 
important radiating  circuits  on  switchboards  ;  telegraphic 
intercommunication  of  radiating  circuits  through  a  central 
switch,  obviating  re-transmission ;  and  central  battery 
methods  of  operating  medium  traffic  circuits,  reducing  the 
out-office  circuit  equipment  to  a  key.  Vyle  polarised  sounder 
and  a  condenser. 

The  British  telegraph  system  is  one  which  can  safely  be 
held  up  as  a  model,  and  all  manufacturers  are  familiar  with 
the  legend  "  latest  Post  Office  practice  "  on  foreign  or 
Colonial  in(juiries. 

The  Ascribing  of  Credit. 
It  is  a  difficult  task  to  assign  credit  to  individuals,  but 
in  dealing  with  telegraph  progress  in  the  British  service 
one  is  irresistibly  reminded  of  J.  B.  Chapman,  J.  Chapman, 
M.  Walker,  now  deceased,  C.  C.  Vyle,  John  Gavey  and 
W.  Slingo.  who  are  still  happily  with  us,  all  of  whom  may 
be  looked  upon  as  the  Old  Guard  ;  while  later  we  have 
R.  Hendrie.  T.  F.  Purves,  R.  Mercer  and  A.  C.  Booth, 
their  successors. 

Financial  Aspects. 
One  can  almost  see  the  man  in  the  street  scornfully 
smiling  after  reading  this  record  and  repeating  the  oft- 
spoken  sentence,  "  The  telegraphs  don"t  pay."  Without 
discussing  the  differences  between  a  Government  Depart- 
ment which  exists  to  give  service  and  a  private  company 
whose  object  is  to  make  dividends,  there  is  one  contributory 
cause  to  the  unsatisfactory  financial  aspect  of  British 
telegraphy,  a  cause  which  is  beyond  the  powers  of  master 
minds  to  move.  An  inland  telegraph  system  such  as  ours 
where  no  great  differences  in  time  e.xist  between  the 
remotest  offices  has  a  peak  load  of  maximum  traffic  and 
many  hours  where  the  co.stly  plant  is  not  utilised.  A 
trans-continental  system,  on  the  other  hand,  has  its  traffic 
in  one  direction  during  one  part  of  the  24  hours  and  in 
the  other  direction  at  another  part.  A  partial  overlap 
may  occur  when  traffic  is  passing  in  both  directions,  but 
the  long  stretches  when  no  traffic  is  passing  in  one  direction 
or  the  other  can  be  utilised  for  sending  deferred  rate 
messages.  In  this  country  the  deferred  rate  telegram 
would  hardly  be  quicker  tlian  a  letter,  while  it  would  be. 
of  course,  much  dearer.  A  deferred  rate  message  across  a 
continent  would  beat  the  mail  and  has  advantages  which 
counterbalance  its  cost,  while  the  introduction  of  this  tiaffic 
results  in  a  much  more  satisfactory  utilisation  of  plant. 
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Pacific  Cable  Board. 

The  acffnims  for  the  voar  oiided  Manh  :il.  iHi!'.  to^^rllui-  «itli  tin- 
report  of  the  Hoanl  have  been  issued.  The  Irartii-  receipts  were  i;.'i.">4,r)12 
(against  WOl.StT,".  in  1917-18).  and  total  revenue  was  i:.">li4.ti<)7  (£41  l.(lli2). 
Total  expi-nditure  was  £4li7.82:'>  (£:W9.8!t9).  inehidinj;  £U..">tii»  head  offiee 
expenses.  £1  "lO.tiO  I  for  eable  stat  ions.  £2.">.277  ship  ( salaries  and  ex|ii-n«>s). 
£50,(M)0  for  suspense  account  and  £232  placed  to  reserve  and  renewal 
fund.  The  balance  was  i'!>l>.27(>,  afiainst  £4ti.*).>:!.  In  view  of  future 
continfiencies.  it  has  l)een  thought  advisable  to  employ  part  of  the 
exceptional  receipt.s  of  the  year  in  further  strengthening  the  reserve  and 
renewal  fund  by  a  contribution  of  £18<l.(')(Hl  (in  addition  to  the  nonnal 
paj-njent  of  f  50.0(10).  to  appropriate  £18.0(i0  to  the  funtl  on  account  of  the 
schooner,  and  also  to  transfer  £o().00()  to  a  sus|X'naK  account  with  a  view 
to  improvements  which  it  may  lie  desirable  to  make  in  the  present  pro- 
vident fund  arrangements,  .\fter  payment  of  the  above  sums  and  of  the 
annuity  of  D77..V14  18s.  to  the  National  llebt  Commi-isioners  in  rospcct 
of  interest  and  repayment  of  the  Capital  of  £2.000.00(1  advanced  for  the 
I'aeitie  fable,  and  of  the  annuity  of  £0.1.50  ">s.  to  renewal  fund  for 
interest  and  sinking  fund  on  £177.2.54  7s.  lid.  borrowed  for  the  .Viick- 
land-Sydney  eable.  the  surplus  i.«  £9,580  l.Ss.  Id.,  which  will  l>e  applied 
in  reduction  of  the  outstanding  balance  of  the  £2.(i;Kl.(:(;o. 

The  net  traffic  receipts  exceeded  those  of  191718  by  £152.537  4s.  iOd.. 
and  were  much  higher  than  the  i-eceipis  of  any  previous  year,  the  increase 
being  due  to  war  conditions.  The  cable  was  fully  loaded  throughout  the 
year,  mostly  with  Government  and  full  rate  traffic.  When  the  Board 
are  in  a  position  to  iieinstate  the  cheap  classes  of  traffic  the  average 
revenue  per  word  will  1k'  substantially  lower.  The  expenditure  (ex- 
cluding special  appro]>riations)  exceeded  that  of  the  preceding  year  by 
£23,848  8s.  7d.,  mainly  due  to  increased  war  allowances  and  overtime 
rates,  and  to  the  heavier  calls  upon  the  "'  Iris  "  for  repair  expedition.s. 
resulting  in  her  maintenance  costs  rising  by  £9.i;00. 

The  prelirainarj"  forecast  of  revenue  and  expenditure  for  the  current 
year  puts  the  trafhc  revenue  at  £.'i.i0,CtO,  the  working  expenses  at  £173.000 
and  renewal  fund  £39.1.50,  showing  an  excess  of  £137.850.  The  j)ro- 
portionate  revenue  for  the  first  five  months  of  the  year  was  considerably 
in  excess  of  the  estimate.  There  will  Ijc  a  .substantial  reduction  of 
Government  traffic  in  the  early  future,  and  it  has  already  been  found 
pos.sible  to  reintroduce  the  deferred  rate. 

VVoKKixo.  OF  Cables,  ic. 
The  section  of  the  cable  between  Norfolk  Island  and  Soulh])ort  became 
faulty  on  .Aug.  19,  1918,  and  repaired  by  the  "'  Iris  "  on  Sept.  5,  1918. 
The  breakdown  did  not  have  any  serious  effect  upon  traffic,  as  it  was 
possible  to  circulate  messages  via  Auckland  and  Sydney.  During  the 
repair  operations  the  Norfolk  Island-.Auckland  cable  was  accidentally 
cut ;  an  unsatisfactory  section  was  cut  out  and  the  cable  restored  within 
a  few  hours.  The  other  cables  were  maintained  without  interruption. 
The  landUne  between  Montreal  and  Bamfield  worked  well  and  suffered 
few  .serious  interruptions.  A  further  line,  between  Halifax  (Nova  .Scotia) 
and  .Montreal  has  been  leased  from  the  Canadian  Pacific  Kailway  for  10 
years.  With  this  new  line,  the  Board  have  direct  connection  with  the 
Halifax  end  of  the  Imperial  Atlantic  cable,  the  Knglish  end  being  operated 
by  the  British  Post  Office.- 

The  Board's  auxiliary  schooner  "  Tangaroa  '"  maintained  a  satisfactory 
.service  between  Honolulu  and  Fanning  Isand  for  provisioning  the 
station  and  for  carrying  staff  on  tran.sfcr  and  mails.  Defects  in  the  cold 
storage  plant  on  the  vessel  have  been  remedied  by  the  substitution  of  an 
engine  of  higher  power  for  that  originally  provided  with  the  plant.  Owing 
to  the  heavy  premium  of  £10  per  cent,  for  wooden  vessels  employed  in  the 
Northern  Pacific,  the  Board  did  not  renew  the  insurance  policies,  but 
£18.000  from  current  revenue  has  been  transferred  to  reserve  fund  to 
provide  against  any  misadventure  which  might  befall  the  vessel.  The 
cable  maintenance  steamer  "Iris"  continues  in  first-class  condition. 
The  ship  carried  out  two  re])airs  to  the  Cook  Straits  cables  on  behalf 
of  the  New  Zealand  Post  and  Telegraph  Department,  and  repaired  one 
of  the  cables  between  Sydney  and  Wellington  for  the  Eastern  Exten-sion 
Telej?raph  Company  in  October,  1918. 

The  Hoard  again  acknowledge  the  loyal  and  efficient  service  rendered 
by  their  staff.  It  has  been  possible  to  obtain  a  number  of  additional 
operators,  and  to  arrange  for  the  grant  of  furlough  to  officers  whose  leave 
is  overdue.  The  Board  regret  to  report  that  a  number  of  their  officers 
lost  their  lives  through  pneumonic  influenza,  and  the  station  at  Bamfiehl 
suffered  severely,  at  one  time  only  seven  officers  being  able  to  take  duty. 
In  .-^pril,  1919,  the  Board  increa.sed  the  war  allowance  to  the  equivalent 
of  50  per  cent,  of  salary,  with  retrospective  effect  from  Oct.  1.  1918. 
With  the  exception  of  two  officers  who  have  not  yet  been  demobilised, 
all  the  members  of  the  head  office  staff  who  served  with  the  Forces  during 
the  war  have  returned  to  their  posts.  The  casualties  were  limiteil  to  one 
olicer  killed  (Lieut.  S.  W.  Collings)  and  one  severely  wounded. 
Traffic. 
During  the  year  over  8.300,000  paying  words  of  International  traffic 
(i.e.,  traffic  other  than  local  traffii-  in  Australasia  and  the  Pacific)  were 
Handled,  or  over  800,000  words  in  excess  of  the  total  for  1917-18,  but 
439,ij(.0  less  than  in  1916-17.  Free  messages  to,  from  and  in  relation 
to  woimded  members  of  the  Expeditionary  Forces  totalled  200.000  words, 
against  (i(jO,CCO.  In  addition  to  international  traffic.  l,830,i.i,0  pajing 
words  were  carried  during  the  year  between  Australia  and  Nc«  Zealand, 
and  between  Australasia  and  the  Pacific  Islands,  an  increase  of  100,000 
words.  Throughout  the  year  the  Board's  system  was  congested  with 
outward  traffic,  and  at  times  the  delay  was  very  considerable.  .MI  other 
cable  administrations  were  similarly  situated.     This  congestion  was  due 


primarily  to  the  largi-  amount  of  GoM'rnmi'nt  Iratlic.  but  it  was  seriously 
aggravated  by  fn'<|UcMt  interruptions  on  the  dilTeivnt  cable  systems  and 
also  by  the  abst-mc  of  the  alternative  route  for  Eastern  traffic  formerly 
lirovided  by  the  Indo-European  system.  The  signing  of  the  Armistice 
HI  Xovemln-r,  19i.s.  did  not  bring  any  ivlief  ;  indi'Cfl.  traffii-  actually 
incn-ased.  Telegr;iins  rc-lating  to  the  conduct  of  hostilities,  casualties, 
Ac,  were  rj-placcd  by  those  ivlating  to  demobilisation,  (iovcrnment 
outward  nu-s.-uiges  amounted  to  72-85  [M-r  cent,  of  the  total  traffic  fnmi 
the  I'niteil  Kingdom.  .At  the  date  of  the  iV|>ort  there  were  indications 
of  a  r«"t«rn  to  moiv  normal  conditions,  and  the  average  delay  is  now  a 
few  hours  oidy.  'I'lic  establishment  of  the  Imperial  .Atlantic  cable, 
and  the  wcirking  by  the  Board  of  the  landlinc  from  Halifax  to 
Bamfield,  completes  a  line  of  communication  under  Government  control 
between  Ixindon  and  .Australasia.  The  measures  necessary  for  strength- 
ening this  line  and  for  increasing  its  capacity,  if  traffic  conditions  shoulil 
require  it,  will  have  the  careful  consideration  of  the  Board. 


Liondoii  Supply  Companies'  Staffs. 

The  annual  general  meeting  of  memlx-rs  of  the  .As.so(  iation  of  Ollicers 
and  Stuff  .Members  of  Electricity  (Power  and  Supply)  Companies  of 
(;reat  Britain  will  bi-  held  at  Caxton  Hall.  Westminster,  S.W.,  on  Tues- 
day next,  at  8  p.m.,  when  the  report  of  the  E.xecutive  Committee  and 
the  accoimis  for  the  year  ended  .Ian.  .'iO  will  be  presented,  and  the  election 
of  officers,  &i-.,  will  take  place. 

The  re|)ort  of  the  Executive  Committee  states  that  Sir  Alex.  B.  W. 
Kennedy,  F.R.S.,  has  consented  to  accept  the  Presidency  of  the  -Associa- 
tion. iJetails  arc  given  of  the  steps  taken  by  the  Executive  Committee 
to  secure  the  necessary  alterations  in  Clause  17  of  the  Electricity  (Sujiply) 
Bill  so  as  to  safeguiinl  the  interests  of  members.  In  fact,  the  Committee 
claim  that  the  substitution  of  the  present  satisfactory  Claus<-  Hi  of  the 
Electricity  (Su]jply)  .Act,  1919,  for  the  inadequate  clause  in  the  original 
Bill  is  mainly  due  to  the  efforts  made  by  the  association.  Thecommittee 
state  that  they  endeavoured  to  secure  the  removal  of  the  limitation  of 
the  operation  of  the  clause  to  five  years  from  the  date  of  the  coming 
into  force  of  any  of  the  schemes  authorised  by  the  .Act,  but  without 
avail.  They  understand  that  it  is  the  intention  of  the  (iovernment 
that  all  claims  for  detriment  sustained  in  ccmsequence  of  the  .Act  shall 
be  dealt  with  in  that  period,  and  that  the  interests  of  those  officers  and 
staff  members  of  existing  vindertakings  who  may  enter  the  service  of 
the  new  authorities  shall  tK-  safeguarded  by  ]nishing  forward  the  schemes 
for  superannuation  authorised  by  section  8  (2)  of  the  Act.  It  is  said 
that  the  real  work  of  the  association  only  begins  with  the  passing  of 
the  Electricity  (.Supply)  .Act.  A  further  Bill  has  been  announced,  and 
in  the  future  there  may  be  other  proposals  affecting  the  industry  by 
which  the  interests  of  members  may  be  endangered.  Attention  is 
called  to  the  importance  of  the  proposed  superannuation  schemes. 

The  statement  of  accounts  shows  that  the  subscriptions  amounted 
to  £289  Kis..  and  there  is  a  credit  balance  of  £183  5s.  Id.  The  principal 
items  of  expenditure  during  the  year  have  been  on  account  of  printing, 
stationery,  clerical  assistance  and  postage,  due  to  the  large  amount  of 
j)ropaganda.  and  to  the  work  in  connection  with  the  Electricity  (Supply) 
iJill.  The  committee  recommend  that  the  constitution  as  agreed  at  the 
general  meeting  in  .Ian..  1919,  be  amended.  The  Hon.  Secretary  of  the 
association  is  .\Ir.  0.  M.  .Andrews,  19,  Carnaby-street,  Golden-square, 
W.l.  and  a  good  deal  of  the  successalrcadvachicvefl  isdue  to  hisefforts. 


Copper  Refining  in  Devon. 

The  syndicate  responsible  I'or  the  utilisation  of  the  water  power  of 
the  Dartmoor  streams,  which  has  been  dropped  for  this  year, 
j)roposes  to  erect  a  copper  refinery  near  Newton  Abbot.  The 
chairman  of  the  syndicate  (Sir  (Jerard  Muntz)  presided  over 
the  Non-Ferrous  .Metal  Trades  Committee,  and  it  will  be  remem- 
bered that  the  Committee  strongly  recommended  that  a  large 
electrolytic  refinery  should  be  established  in  Great  Britain,  capable  of 
producing  100,000  tons  of  copper  a  year  for  use  in  this  country,  as  far 
as  possible  using  British  copper  in  blister  form.  There  is  at  present 
no  such  refinery  in  the  country,  and  90  per  cent,  of  the  copper  used 
comes  from  the  United  States.  Close  to  the  site  chosen  Mhich  has 
tide-water  facilities,  there  is  a  bed  of  over  800  miUion  tons  of  lignite, 
and  it  is  proposed  to  use  this  in  the  generation  of  electricity.  'J'here 
will  also  be  by-products  plants.  In  addition  to  generating  electricity 
for  the  copper  refin<-ry  it  is  considered  that  power  can  be  generated  so 
cheaply  that  it  will  be  possible  to  supply  current  in  bulk  Ui  all  the  towns 
in  South  Devon,  as  well  as  to  the  industries  which  may  be  attracted 
to   the   neighbourhood. 


We  learn  that  the  directors  of  the  Monwgh.w  Lightino  Company, 
Ltd.,  are  putting  down  an  electric  lighting  plant  to  supply  electricity  for 
lighting  and  power  at  a  cost  of  about  £8,000.  The  plant  will  include 
two  88  B.H.p.  Crossley  twin  cylinder  gas  engines  (town  gas  being  used), 
two  G.E.(_'.  50  kw.  dynamos  and  motor  booster,  with  a  725  ampei-e 
Pritehett  &  Gold  E.P.S.  storage  battery  of  125  cells.  The  capital  of  thi- 
company  has  been  increased  to  £13,0(X),  and  an  issue  of  1 ,094  ordinary  £5 
shares  has  been  over  subscribed.  The  engineer,  manager  and  secretary 
of  the  company  is  Mr.  James  Woods,  whose  enterprisi-  and  progressive 
ideas  are  to  be  commended. 
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Some  New  Electric  Fittings. 


With  the  large  extension  of  electric  lighting  which  is  now  taking  place 
anything  in  the  way  of  fittings  to  make  its  employment  easier  and 
more  efficient  is  to  be"  welcomed.  We  illustrate  herewith  an  improvement 
which  has  been  introduced  by  Lesi'O,  Ltd.  in  the  ordinary  type  of 
liayonet  socket  holder.  At  jiresent  a  person  who  is  trying  to  fix  a 
shade  ring  has  to  perform  an  acrobatic  feat  with  his  fingers  to  do  so. 
The  designers  of  this  holder,  it  i<  claimsd,  overcome?  this  trouble  in 
the  way  shown  in  the  illu.strations  (Figs.  1  to  3).  The  lampholder 
used  is  "in  two  parts,  the  to])  beim;  fixed  to  the  bottom  by  means  of  a 
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bayonet  socket  joint,  and  the  two  halves  being  held  together  by  a  locking 
ring.  This  locking  ring  also  acts  as  a  shade  carrier  in  which  function 
it  is  assisted  by  a  small  shoulder  on  the  lower  half  of  the  body.  The 
shade  when  in  position  rests  on  the  shoulder  and  is  held  in  position  by 
mean.s  of  the  ring  which  is  on  the  outside  of  the  shade. 

The  inte'rior  of  the  holder  consists  of  three  parts.  The  porcelain 
c  arrics  the  terminals  and  solid  contacts  and  moves  in  a  case  against  a 
spring.  This  spring  takes  the  place  of  those  behind  the  plungers  in 
the  ordinary  holder,  and  its  position  is  between  the  porcelain  and  cord 
>:rip.  The  cord  grip  consists  of  two  moulded  insulating  parts,  the  top  part 
havingtwoholesdrilled  through  it  at  an  angle,  and  the  bottom  half  having 
one  hole  drilled,  through  its  centre.  One  flexible  is  brought  through 
each  of  the  holes  in  the  top  half,  then  through  both  the  holes  in  the 


Fig  2. — The  New  Method 


liuttuni  half.  As  shown  in  the  illustration  this  puts  a  slight  kink  in 
the  leads  which  enables  them  to  withstand  a  direct  pull  of  about  (iO  lbs. 
Fig.  3  illustrates  the  ease  which  the  shade  can  be  fitted  when  a  Lesco 
liold°ris  used.  Our  one  criticism  is  that  the  means  employed  for  support- 
ing the  shade  seems  frail  for  the  weight  that  may  have  to  be  sujjported. 
An  interesting  series  of  fittings  have  been  put  on  the  market  by  the 
E.iSY  Fix  Fittings  Comp.^ny.  At  the  present  time  tumbler  switches 
and  ceiling  roses  are  fixed  by  screwing  them  direct  to  the  box  or  the 
cover  of  a  conduit,  a  system  which  sometimes  gives  rise  to  diificulties 
owing  to  lack  of  registration  between  the  holes  in  the  porcelain  and 
those  in'  the  cover.  To  alter  this  means  waste  of  time  and  often  broken 
porcelains.  With  "easyfi.x  ".fittings  it  claimed  that  these  difficulties  are 
overcome  by  the  use  of  small  inidcrcut  flanges  on  the  rivetted  box  which 
engage   in    specially   constructed    slots   on    the   wings   or  flanges   of   the 


ceiling  ros;-.  The  fitting  is  made  secure  by  sim])ly  screwing  home  the 
swit;-h  en-  c»iling  rose  and  wlien  in  position  is  gripped  at;  three  points 
and  locked  to  the  heavy  screw  thread  in  the  cover. 

.■\n  adjustable  fitting  which  has  been  specially  designed  for  use  in 
works  is  that  made  by  PtiKKKTT  f>i>EC.'.M,'Tii!s,  Lto..  and  is  shown  in 
the  accompanying  illustration.  (Fig.  ■'.)  This  fitting  allows  every 
part  of  the  work  in  a  machine  to  be  ad"quat;'ly  illuminated  from  any 
angle  as  the  operator  requires. 

Our  particular  illustration  shows  a  two-arm  fitting,  but  one. arm  or  three  ■ 
arm  patterns  are  also  made.  These  arms  which  are  pressed  to  a  si)ccial 
foini  from  a  steel  jjlate  are  eomiected  to  each  other  and  to  the  base  and 
lam])  shade  holder  by  standard  bolts,  spring  washers  anri  nuts.  It  is 
claimed  that  while  allowing  ])erfect  freedom  of  movement  they  will 
stand  in  their  set  position  imder  all  conditions  of  vibration  of  machine 
tools.  The  bottom  end  of  each  arm  is  secured  to  a  swivi'l  joint  carried 
on  a  base  bracket  and  the  toji  end  of  the  arn\  has  also  a  jointed  swivel 
coiniection  in  which  the  lamp  shade  is  .secun-cl  so  that  a  uni\crsal  move- 


Fiu.    1. — New  Au.ii>t.\i)i.e  Fittixc. 

ment  is  obtained  at  the  lighting  point.  The  reflector  illustrated  is  of 
vitreous  enamelled  both  inside  and  outside,  and  is  so  arranged  as  to  com- 
pletely to  protect  the  lamp  from  risk  of  breakage.  The  wiring  of  this 
fitting  is  shown  in  the  illustration.  It  is  claimed  that  this  prevents 
idl  damage  to  the  cable. 


Electrical  Wholesalers'  Federation. 

The  annual  general  meeting  of  this  Federation  was  held  on  Wecl- 
iiesday  last  at  the  Hotel  Russell,  London,  and  the  luncheon,  to  which 
the  Press  were  invited,  was  presided  over  by  Mr.  Walter  l)ono\an, 
the  chairman  of  the  Federation.  About  45  members  were  present 
(  ut  of  a  total  of  .5:),  the  membership  of  the  Federation  to  date.  After 
the  loyal  toast,  the  chairman  gave  that  of  the  "  E.  W.  F.,"  and 
lemarked  upon  its  development  since  1014,  when  it  could  only  boast 
12  members.  The  Federation  had  framed  a  definite  interpretation 
of  the  term  ""  factor,"  and  this  strict  ruling  had  compelled  the  Com- 
mittee during  the  past  year  to  excuse  themselves  electing  as  members 
cf  the  E.W.F.  a  number  of  iinns  who  could  not  accurately  qualify. 
The  Federation  had  proved  that  its  services  were  both  a  necessity 
and  a  convenience  to  the  industry.  Manufacturers  were  recog- 
nising that  the  factor  could  function  in  his  correct  capacity  as  a  dis- 
tributor, that  he  could  give  honest  service,  and  that  those  sen-ices 
justiiied  preferential  terms.  He  believed  that  the  future  of  the 
factor  was  a  bright  one.  and  that  fact  gave  great  promise  for  the 
business  of  electrical  distributing  throughout  the  British  Empire. 
In  a  recent  article  in  "  The  Times  "  the  future  of  the  electrical  in- 
dustiy  was  considered,  and  that  included  complimentary  reference 
to  the  work  of  the  E.  W.  F. 

The  toast  was  enthusiastically  hci.curtd.  and  the  chairman  then, 
on  behalf  of  the  Federation,  presented  a  substantial  cheque  to  the 
hon.  secretary,  Mr.  A.  G.  Beaver  (Sun  Electrical  Company)  for  the 
purchase  by  "himself  cf  some  token  which  would  mark  the  esteem 
and  rcga  rd  of  the  members  for  his  intiring  services.  Mr.  Bca  /cr,  wlio 
was  greatly  moved  by  the  present,  replied,  and  .stated  that  his  work 
in  ;i,s<isting  the  development  of  the  Fedoration  had  been  of  a  mo.st 
pleasurable  kind,  and  he  would  continue  to  lielp  the  organising  of 
the  electrical  distributing  business.  He  suhseqm^atly  ga\ c  the  toast 
of  ■•  The  Press,"  to  which  Mr.  S.  K.  P>entell  suitaMy  nqilic-l. 
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B.T.H.  Thermostatic  Metal. 

Thr  ;ntion  of  this  nu'tal,  wliuh  has  Iki-ii  iU'Vrlii|Kil  fur  usi>  dm  ihcriiKi- 
statieally  o|)orato(l  devices,  may  b»'  siimiiu'd  u|>  liv  divine  thai  it  bends 
with  the  heat.  The  uses  to  which  the  metal  may  Ix-  applied  are  mmy 
and  various.  It  is  employed  for  tem|>onitnre  iiulieatioii.  tem|ierature 
control  or  temix-niture  coin|H'nsation  in  ovi-n  thermometers,  electric 
heaters,  ice  machines,  n-fri^'erator»,  thermostats,  scientilic  inslruinenU'i, 
motor  ignition,  battery  charging,  electric  signals,  earbun-ttcrs,  eompulini; 
scales,  Ac. 

This  metal  is  in  the  form  of  a  duple.x  strip,  prepari-cl  by  the  permanent 
union,  throughout  their  entire  length,  of  two  metals  with  widelv  ilitTering 
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coefficients  of  cxpan.sion.  When  the  strip  is  subjected  to  a  change  of 
temiH-rature  the  ditfen^ncc  in  the  rates  of  expansion  or  contraction  of 
the  two  halves  causes  the  whole  strip  to  bend  one  way  or  another.  This 
reaction  is  always  the  .same  for  a  given  length  and  thickness  of  strip 
and.  a  given  temperature  change,  and  consequently  provides  a  reliable 
basis  for  the  operation  of  any  thermostatic  device. "  The  union  between 
the  component  metals  is  completi;  and  durable.  No  matter  how  much 
the  strip  is  bent,  twisted  or  hammered,  the  metals  will  not  separate  at 
any  point,  and  even  with  heatini;  the  bond  will  not  bs  broken  down  at  a 
temi)orature  below  the  melting  point  of  the  softer  of  the  two  metals. 
Owing  to  this  in-rmanency  of  union  the  metal  can  be  formed  into  any 
desired  shape  and  annealed  after  formation.  It  can  be  .safelv  cniploye'd 
at  any  temperature  below  .51  (/F.  The  component  metals  will  not 
corrode  under  ordinary  conditions,  and  may  be  used  in  any  reasonable 
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situation  without  fear  of  deterioration  or  change  in  o]);.Tali>ig  charac- 
teristics. Briefly  stated,  the  law.i  governing  the  deflection  of  the  metal 
are  as  follows  :  — 

Deflection  due  to  temperature  chang5  varies :  inversely  as  the  thick- 
ness, as  the  square  of  the  length,  is  not  affected  by  changes  of  width 
and  it  varies  directly  with  degrees  temperature  change.  Force  exerted 
upon  temperature  change  varies :  as  the  square  of  the  thickness,  is  not 
affected  by  changes  in  length,  varies  directly  as  the  width,  and  as  the 
square  of  the  degrees  temiierature  change.  Force  required  for  per- 
manent set  varies:  as  the  square  of  the  thickness  (between  narrow 
limits),  inversely  as  the  length  and  directly  as  the  width.  Fig.  I  shows 
the  deflection  obtained  from  a  metal  strip  (4  in.  long,  .5/l(i  in.  wide  and 
003  in.    thick),   subjected   to  different   temperatures,   and   Fii'.   2   the 


ilctli'ction  fnim  dilTcrtMit  thicknesses  of  a  strip  subjected  to  a  temi>eraturo 
change  of  IIHI'F. 

Thermostatic  metal  is  made  in  standard  thicknesses  ranging  from 
ll'OI.")  in.  to  0-2.")  in.  in  widths  up  to  (i  in.,  and  lengths  to  .suit  the  pur- 
cha.scr,  and  in  s|K'cial  cases  thcrmostJilie  metal  parts  may  be  cmniiletely 
formed  to  spccilication.  Further  information  regarding  B.T.H. 
Thermostatii-  .Metal  is  iiiven  in  ile.scriptive  list  No.  U>,il.")2,  which  may  b» 
obtained  im  request  from  the  IJritish  Thomson-Houston  Company,  who 
own  the  Hritisili  rights  under  I'alciit  Nn.   li;!.7.")S, 


Annual  Dinner  of  Norlh-AVestern 
Centre  ol"  the  Institution  of  Klec- 
Irical  Enjjineers. 

The  annual  dinner  "f  the  Xorlli-Wcstcrn  Centre  of  the  Insliliiliuii  of 
Electrical  Engineers  took  place  on  Friday  last  at  the  (irand  Hotel,  Man- 
ehestt-r,  Mr.  J.  A.  Kobkhtson  being  in  tlu'  chair. 

Mr.  E.  F.  .Stoiktiix,  president  of  the  Manchester  Chamber  of  Com- 
merce, pro|)osc<l  "  The  Corporations  of  .Manchester  an<l  fSalfortl,"  which 
was  replied  to  by  the  Liui)  Mavoh  ok  Maxciikstkh  (.Mdcrman  Fox)  and 
Councillor  (!.  Hii.mxoton,  chairman  of  the  Salford  Electricity  Com- 
mittee. All  thirc  speakers  mention  d  the  amalgamation  of  the  two  areas, 
the  Lord  .Mayor  suggesting  that  electricity  could  be  supplied  more 
economically  from  one  centre  with  a  very  large  outjiut,  while  Councillor 
Billington  expres.sed  doubt  whether  Manchester  could  produce  electricity 
cheai)er  than  Salford.  He  thought,  however,  some  schenie  of  federation 
or  amalgamation  would  come. 

The  Ch.mum.ax,  on  behalf  of  the  members  of  the  Centre,  presented  Mr. 
Julius  Frith  with  a  4  in.  Drummond  lathe  and  a  silver  tray  ( for  Mrs.  Frith) 
in  recognition  of  his  services  as  honorary  secretary  during  the  last  seven 
years.  In  responding,  Mr.  Frith  remarked  that  there  had  Im-cu  many 
stirring  events  in  the  seven  years,  and  he  hojK'd  to  sec  further  develop- 
ments of  the  scientific  .side  of  Manchester  life.  In  particular  he  advocat<'(l 
the  establishment  of  a  library,  which  would  enable  busy  men  to  keep  in 
touch  with  the  technical  press  throughout  the  world.  Much  time  would 
be  saved  if  a  staff  of  readers  were  employed  to  sift  the  material  and 
draw  the  attention  of  engineers  to  methods  that  they  were  especially 
interested  in. 

Mr.  .J.  PiULi.iP.s  BED.SON  proposed  "  The  Institution  of  Electrical 
Engineers."  In  replying,  Mr.  Roger  T.  Smith,  president  of  the  Institu- 
tion, congratulated  the  Centre  upon  the  spirit  of  .self-sacrifice  it  had 
iliown  in  doing  all  that  was  possible  to  assist  the  formation  of  the  sub- 
centres  at  Liverpool  and  Preston.  Decentralisation  had  been  going  on 
for  many  years,  and  Manchester  had  taken  a  very  important  part.  No 
one  had  done  more  to  bring  home  the  importance  of  decentralisation 
and  make  the  Institution  feel  that  it  had  got  a  new  life  and  a  i\ew  interest 
than  .Mr.  Wordingham.  But  the  traditions  of  the  Institution  were 
centred  in  London.  They  must  always  be  centred  in  the  capital  of  the 
Empire,  of  which  they  were  all  citizens.  Those  traditions  were  an 
inheritance  which  ought  to  be  cherished  very  carefully.  By  all  means 
discard  what  was  obsolete  and  bad,  but  no  change  should  l^e  made  simply 
for  the  .sake  of  change.  As  the  President,  he  urged  the  members  to  help 
thcCoiincil  in  looking  after  thatinheritance,  and  to  endeavour  to  leave  the 
Institution  better  than  they  found  it, 

Mr.  C.  H.  Woui)iX(iHAM,in  proposing"  The  North-Western Territorial 
Centre,"  said  the  Institution  would  benefit  from  the  establishment  of  the 
subcentres  at  Liverpool  and  Preston,  and  along  with  it  that  Centre  also. 
He  suggested  that,  as  the  chairman  and  past  chairmen  of  a  ciuitre  were 
members  of  the  Council,  so  in  a  similar  way  the  chairman  and  past 
chairmen  of  a  sub-centre  should  be  members  of  the  ('(mimittee  of  the 
Centre.  He  joined  with  the  president  in  urging  the  essential  neeil  tor- 
tile Council  to  be  fully  supported  by  every  Centre. 

The  ('n.Mii.MAN,  in  reply,  said  the  Centres  were  absolutely  loyal  In 
hea<lc)uarters,  but  they  didnot  al«a\,.,  sir  rye  to  eye  with  it,  and  tlicy  liad 
not  always  been  dealtwith  as  cniivMiriai.  ly  as  they  thought  their  jiositioii 
entitled  them  to  be.  London  «.i>  llir  In  .id.  but  the  provinces  supplied 
the  foric  and  energy  which  made  the  Institution  live.  In  .Manchester 
they  had  a  very  strong  students'  section,  which  ought  to  receive  larger 
recognition.  Some  of  the  Papers  contributed  by  students  should  not  be 
allowed  to  fall  into  oblivion,  and  he  was  going  to  suggest  the  publication 
of  a  students'  journal.  For  a  number  of  years  the  Instituti<m  had  had 
a  lady  member,  and  quite  recently  another  lady,  who  came  from  the 
North-VVcstern  Centre,  had  been  admitted  tn  ihe  as,-,n,  iat.-  membership. 
He  also  drew  attention  to  the  case  of  tlmv  ne  n  \\\,..---  training  was 
interrupted  by  the  war.  The  door  of  thi'  Inslitiiieni  eni^t  be  closed  so 
far  that  no  unqualified  men  could  get  in  ;  but,  at  tlie  same  time,  he 
thought  the  door  might  be  opened  just  a  little  wider  for  these  men.  The 
Membership  Committee  in  London  must  take  the  local  centres  more  into 
its  confidence  with  regard  tn  applieatinns  for'  iiiiriibershi|i. 
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[Copies  of  tfie  undermentioned  works  can  be  had  from  The  Ei 
receipt  of  published  price,  plus  postape.I 

"Practical  Electric  Welding/'     By  II.  BevanSwift,  A.M.I.E.E.    (Lon- 
don :    E.  &  F.  X.  Spon.)     Pp.  104. 

'•  Mathematics   for    Engineers."     Part   II.      By    W.    N.    Rose,    B.Sc. 
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Commercial  Topics. 

Importance  of  Definite  Contracts  for  Foreign  Goods. 

Tho  Overseas  Trade  Committee  of  (he  Federation  of  British  Industries 
lias  l)cen  devoting  attention  to  the  important  question  of  "  definite 
eon  tracts  "  for  uoods  destined  for  tlie  Cliinese  and  other  foreign  markets. 
It  appeai-s  that  tlie  i5rilisli  Chamber  of  Commerce  in  Shanghai  recently 
reporU^d  that  British  manufacturers  were  inserting,  or  endeavouring 
to  insert  a  clause  in  contracts,  reserving  tho  right  to  advance  prices 
should  cost  be  increased  through  war,  riot,  ci\nl  commotion,  advance, 
ill  prices  of  materials  or  wages,  or  through  any  other  cause  whatsoever. 
The  manufacturers  also  desired  to  make  the  clause  applicable  to  con- 
tracts accejited  at  fixed  ])rices  during  r.^cciit  months.  There  is  a  fear 
that  the  present  uniirecedenteil  practice  must  seriously  affect  Britisli 
jirestige  and  jeopardise  British  markets  in  the  Far  East.  I  is  stated 
that  Aiherican  manufactuivrs  weiv  not  insisting  on  any  such  clause, 
with  the  result  that  many  large  contracts  were  being  placed  in  the  United 
Stites. 

We  are  glad  to  learn  that  the  Committee  of  the  Federation  came  to 
the  unanimous  conclusion  that  the  matter  should  be  brought  to  the 
n-Jtiee  of'm=mbers  in  its  •'  Bulletin  "'  and  that  special  attention  should 
be  directed  to  the  question.  One  of  the  gix-atcst  assets  of  British  firms 
in  the  jiast  iu  their  relations  with  the  Chines?  has  been  their  steady 
adherence  to  contract  terms.  Thi^  principle  is  especially  important 
in  regard  to  dealings  with  China  for,  to  the  Chinese,  whose  own  word 
is  as  good  as  their  bond,  the  name  of  Great  Britain  has  always 
represented  their  conception  of  the  highest  standard  of  commercial 
integrity,  and  they  are  unable  to  understand  a  contract  which  is  neither 
binding  nor  definitL». 

*         *         «         * 

Income  Tax  on  Municipal  Undertakings. 

A  questiiiii  "f  cnnsideraljle  ijMiiortance  to  municipal  electric  supply 
and  tramway  undertakings  has  bei-n  under  consideration  by  the  Finance 
Committee  of  the  York  Corporation.  The  Committee  was  asked  by 
Mountain  Ash  L'rban  C^ouncil  to  sup])ort  the  principle  that  local  autho- 
rities should  be  assessed  for  income-ta.x  in  precisely  the  same  position  as 
a  private  individual,  so  that  where  the  local  authority  owns  two  or 
more  trading  undertakings  they  should  be  entitled  to  set  off  against 
the  profits  of  any  one  or  more  of  those  undertakings  the  losses  incurred 
in  any  other  undertakings,  and  thus  be  only  liable  to  income-tax  on  the 
net  result.  In  the  course  V)f  the  discussion  it  was  alleged  York  Cor- 
]ioration  Council  was  charging  a  larger  amount  than  need  be  for  elec- 
tricity— th&  the  charges  were  so  high  that  the  Corporation  was  pay- 
ing .£1,000  more  than  before  tli>  war  in  income-tax.  The  Electricity 
Coinmittee  was  bound  to  jilace  money  aside  for  a  sinking  fund  and  they 
had  to  pay  income-tax  on  that.  It  was  agreed  to  support  the  Mountain 
.\sh  resolution,  but  Aid.  Meyer,  chairman  of  the  Electricity  Committee, 
sated  the  charges  for  electricity  in  the  city  were  quite  moderate  and 
compared  favourably  with  those  in  other  towns  of  the  same  size. 

The  incidence  of  the  income-tax  has  been  frequently  debated  by 
Electricity  and  Tramways  (!ommittees,  but  little  progress  has  been  made 
with  the  demand  for  the  separate  assessment  of  each  municipal  trading 
d"partnient.  In  view,  however,  of  the  early  publication  of  the  report 
of  the  Royal  Commission  on  Income  Tax  the  present  is  a  favourable 
time  for  some  concerted  action  to  be  taken. 

Publication  of  Official  Trade  Reports. 

The  Overseas  Trade  Oeparliiient  is  pnparing  for  publication  hand- 
books of  eommeriial  iiifoniiation  relating  to  various  countries.  These 
publications,  which  are  inlcnrlcil  to  Ix"  books  of  reference  for  British 
traders,  will  give  particulars  of  the  resources,  products,  commercial 
li-eaties  and  law,  transport,  trading  methods,  &c.  The  manuals  for 
France  and  the  Argentine  are  nearly  ready,  and  some  material  has  been 
a  cumulated  for  those  on  Brazil.  Italy  and  Greece. 

The  (I(|iartmeiit  also  proposes  to  i.ssue  periodic  reports  sent  in  by  lom- 
inrri  iai  <li|iliiinatic  officers.  These  are  intended  to  take  the  place  of  the 
1  ■[(!  I '( insular  re])orts  which  were  issued  periodically  from  1858  until  the  war. 
1 ;  is  to  be  hojied  that  these  reports  will  be  more  up-to-date  and  more 
helpful  to  traders  and  exporters  than  the  old  publications.  So  far  as 
the  electrical  industry  was  concerned  they  were  of  little  use  ;  electric 
supplj'  traction  and  undertakings  were  seldom  noticed,  and  when  an 
engineering  project  was  referred  to  the  information  was  usually  very 
r.ieagre  and  belated. 

It  is  now  stated  that  when  the  organisation  of  the  Economic  and 
ICditorial  Section  is  complete  it  will  also  be  possible  to  jirepare  special 
economic  memoranda  on  to])ics  of  outstanding  interest  which  are  not 
otherwise  provided,  either  because  of  the  technical  research  involved  or 
b'caiise  of  their  broad  international  character.  At  present  the  section 
is  dealing  with  re'ports  upon  the  economic  and  trade  situation  m 
countries  severely  affected  by  the  war.  Sir  Hubert  LI.  Smith  called 
for  special  reviews  of  this  character,  and  these  are  now  being  brought 
together  so  as  to  form  a  general  survey  of  European  trade  conditions 
at  the  close  of  1919. 

No  doubt  the  proposed  handbooks  and  reports  if  properly  prepared 
anil  edited  wall  be  useful.  The  information  given  should  be  strictly 
■Hnurate  and  reliable;  but  as  the  matters  covered  1,\  (li.>  publications 
•re  liable  to  frequent  changes  we  hope  that  anaiiji  nuiii-  h  ill  be  made 
or  their  revision  from  time  to  time.  From  loii:.:  >  \|h n.  me  of  Govern- 
ment publications  we  think  that  this  will  not  Ix-  doiiJ  without  the  aid 
of  an  advisory  committee  of  the  commercial  and  trading  interests. 


Electricity  Supply. 


■I   fo 


i>f  i';i).;  (1(1  for 


Deiiby    Corporation  his  appi 
met.=rs  and  transformers. 

Kingussie  Corporation  has  instructed  the  Burgh  Survey  'r  t  >  prepare 
a  report  on  the  cost  of  public  electric  lighting. 

The  salary  of  the  Burton-oii-Trent  electrical  engin"iM-  and  manager, 
Mr.  T.  Hall,  has  been  increased  to  itfioO  per  annum. 

Cannock  Urban  Council  has  engaged  Mr.  A.  Ellis  at  a  fee  of  10(1 
guineas  to  pre-pare  a  i-cport  on  the  supply  of  electricity  to  the  aiva. 

The  Board  of  Trade  has  revoked  the  KxoTriVGi.EV  Electric  I-iuht- 
IXG  Okbek,  1914,  as  to  the  whole  area  of  supply,  as  from  .Ian.  9, 192(). 
Birmingham   Education   Committee   reccmimend   an   expenditure   of 
£2.335  on  electric  light  plant  at  the  Sanstok  Industrial  School. 

Chester  Corporation  has  called  a  conference  of  local  authorities  in 
C-heshire  and  Flintshire,  to  be  held  at  Chester  for  the  purpose  of  consider- 
ing the  formation  of  a  joint  electricity  authority. 

Clacton  Urban  Council  has  been  authorised  to  borrow  £5,.500  for  the 
extension  of  the  supply  mains  and  for  converting  the  street  lighting 
system  frcmi  gas  to  electricity. 

Nelson  Council  has  authorised  the  acceptance  of  tendei-s  amounting 
to  £82,869  for  extension.s  of  the  generating  plant  at  the  electricity  works, 
which  will  suffice  for  12  or  18  months. 

The  general  principle  of  electric  lighting  and  gas  cooking  and  heating 
has  been  adopted  bj'  Oldham  Corporation  Housing  Committee  with 
regard  to  their  new  scheme  of  municipal  himsing. 

SioRvDir.'H  (London)  Bjrough  Council  ha-,  beei  authorised  to  borrow 
£3,7.35  fjr  mains  (repayable  within 25  years),  £12,.5CO  for  converter!, &e. 
( .5  year>)  and  £l,fi8I  for  hou^a  services  (12  years). 

The  proposed  site  for  an  electricity  generating  station  at  PoRTRUsn 
has  been  approved,  and  the  Urban  Council  has  referred  the  question  to 
the  Lighting  Committee  and  consulting  engineer. 

Tn-  grain  wvrv^houses  of  the  Mersey  DjTKS  ano  Harbiur  B)ar> 
at  Birkenhead  are  to  be  modernized,  and  electric  elevators  and  con- 
veyers are  to  be  installed  at  an  estimated  cost  of  about  £35,000. 

The  housing  schemes  of  .Sheffield  Corporation  are  making  slow 
progress,  but  provision  is  being  made  for  the  supply  of  electricity  to 
the  estates,  and  the  streets  of  the  Brushes  Estates  are  to  be  lighted 
electrically. 

B.\ttersea  (London)  Borough  Council  has  received  sanction  from 
the  London  County  Council  to  borrow  ££4.354  for  a  5,0C0  kw.  turbo- 
altemator  and  a  1,500  kw.  rotarj-  converter,  the  loan  being  for  15  years. 
S\v.4NSEA  Electricity  Committee  has  decided  that  it  is  not  posiibb 
to  aecede  a  4S-hour  week  to  the  shift  engineers.  The  Committee  has 
aequirad  an  option  to  purchase  Messrs.  Player's  gmerating  plant  at 
Clydach.  ••  . 

Dewsbprv  Council  has  made  application  for  sanction  to  borrow 
£8,500  for  the  purchase  of  converting  plant  in  connection  with  the  scheme 
for  a  supply  of  electricity  in  bulk  from  the  Y'orkshire  ElQCfric  Power 
Company,  and  also  £13,()20  for  feeder  and  cable  extensions. 

A  long  report  by  the  city  electrical  engineer  (Major  H.  Bell)  on  the 
eleetrieity  undertaking  h;n  been  considered  and  adopted  by  Hi'LL  Elej- 
Iricity  Committee.  Additional  plant,  includ-i  four  boilers  and  trans- 
formers wi  I  be  orderetl.  A  new  10,000  kw.  turbine  set  is  being  put 
down  and  this  will  ]irol)ably  suffice  to  meet  the  demands  for  three  year  ^. 
The  ."^waN-sea  Electricity  t'ommittec  announce  that  the  Institution 
of  Electrical  Engineers  will  visit  Wales  in  .luly.  It  is  pro])osed  to  make 
Cardiff  a  centre,  with  visits  to  Bristol,  Herefonl  and  Swansea.  The  ( 'om- 
miltee  agreed  to  give  a  hearty  welcome  to  the  visitors  and  the  Mayor 
will  entertain  them. 

Blv^'kburn  Electricity  Committee  has  coirli  ionally  acce  led  applica- 
tions from  the  Rishton  and  Great  Harwood  Urban  Councils  for  supplies 
of  electricity,  and  also  a  request  for  a  tem])orary  supjily  to  Preston  o  i 
the  completion  of  the  new  generating  station.  .Application  has  bee  •- 
made  for  sanction  to  a  loan  of  £1.30,000. 

Rochdale  Electricity  Committee  is  negotiating  for  a  further  sujipiy 
of  electricity  in  bulk  fnun  the  Lancashire  Electric  Power  Company  ;  but 
a  question  has  arisen  on  certain  clauses  of  the  Electricity  (Supply)  Act 
affecting  power  companies,  an<l,  owing  to  the  difficulties  of  obtaining 
generating  plant,  the  negotiatiims  have  not  yet  been  completed. 

The  Board  of  Trade  has  extended  for  six  months  from  the  31st  uli. 
the  periods  limited  by  the  KiNosTox-upaN-HuLL  Electric  Lightini: 
(Extension)  Oriiek,  1914,  Un-  laying  mains,  &c.,  in  specified  str.-ets 
and  in  the  remainder  of  the  area.  The  Board  has  also  made  a  similar 
Order  in  the  case  of  the  Rickmansworth  and  Chorley  Order.  1914. 

Aid.  Grimshaw  informed  Wican  Cor)joration  last  week  that  whilst 
the  loss  on  the  electricity  dc[)artnienr  for  nine  months  a  year  ago  was 
f;500,  the  profit  this  year  was  £8,000.  and  would  be  £I2,0(HI  at  the  en  1 
of  the  present  year.  It  would  be  necessary  to  build  a  new  generating 
station  to  meet  the  big  demands  for  electrical  energy,  and  the  schcm- 
would  probably  represent  an  expenditure  of  nearly  half-a-million  poun  Is. 
There  is  a  rapidly  increasing  demand  on  St.  Annes-on-Sea  eleetrieity 
works.  In  December  27  new  consumers  were  connected,  and  in  .January 
31  were  added.  If  the  jjresent  rate  of  increase  is  maintained  the  plant 
capacity  will  be  reached  by  1921.  The  electrical  engineer  (JIr._Clothier) 
proposes  to  lay  a  new  feeder  of  1,700  yards  at  a  cost  of  £5,074.  Tnc 
Council  have  appUed  fir  a  loan  of  £l(j,074,  includmg  £5,000  for  mains. 
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Ill  .submittinsi  tlir  luinuU's  of  Un-  i-lrctrii-  linhtiiiji  Com- 
iiiitlr?  to  Edinburgh  Corporation  last  week  tlu-  convi-mT  (Mr. 
Bniof  Linds.'V)  e.vplainod  that  it  hnd  been  propowil  to  put  down  two 
i  <l  litionnl  b  >ili-rs  at  Ui-wiirpUui'  station,  and  a  2.500  k\v.  turl>o. alter- 
nti'.r>.-  r.t  M" Donald- mail  at  a  cost  of  £43.(!(10  :  alterations  on  one  of  tlu- 
a  matures  at  Dewar-place  would  cost  i><l'0  :  and  additional  feeder 
.abk-H  in  the  outlyini!  districts.  tU.C'OO.  However,  it  was  now  pro- 
p)secl  to  put  the  Sheftield  boilers  in  a  teniporar.y  buildins;  at  Dewar- 
place,  and  t.i  instal  the  new  boilers  at  M' Donald-road,  thus  avoiding 
structunl  alterations.  It  was  also  proposed  that  instead  of  buyin;!  a 
.ocond-hand  turbo-alternator  at  £20.000  they  should  purcha.se  a  new 
4.i>l)kw.  set  from  Messrs.  Parsons  &  Companv.  at  £:{2.IH.0.  The 
propos-d  change  would  effect  a  gn-at  saving.  They  would  have  ample 
electrical  power  for  all  purposes,  ami  they  would  l>e  ready  to  supply 
mergy  for  the  l'ilrig-l..iberton  tramways  when  re(|uin>il. 

The  report  was  recommitted  with  power  to  act. 

West  Ha.m  Corporati.m  ha.s  received  sanction  to  borrow  IIUO.SI" 
for  the  electricity  undertaking,  viz..  £22.0(10  for  2.'>  years,  £ti2,4.iO  for 
17,  and  £.")o,8li7"for  1.")  years.  The  Finance  ("ommittee,  reporting  on 
ways  and  means  of  providing  the  money,  states!  that  as  the  |)eriods  of 
the  sanctions  were  from  15  to  25  years,  it  would  be  pi>ssil>le  to  utilise  the 
loans  fund  sinking  funds  as  follows:— At  once,  £22.000  ;  April  1, 1920, 
£8,9C0:  October  I,  1920,  fo.'J.OOO ;  January  1,  i921,  £42,t:CO.  sub- 
s'lpiently.  £14.417.  This  would  neees-sitate  a  considerable  amount  of 
book  entries,  transferring  practically  all  the  individual  balaiices,  accu. 
mulating  in  the  numerous  sinking  funds  during  the  ne.xt  15  months. 
These  transfers  will  exhaust  the  available  balances  in  the  sinking  funds, 
and  no  further  money  can  be  obtained  from  this  source  for  capital 
purposes  Iwfore  1922".  The  Council  has  adoi)ted  the  suggestion  and 
£22,'l,'0  is  to  be  withdrawn  from  the  loans  fund  and  placed  to  the 
capital  ac'ount.  interest  being  reckoned  at  5}  per  cent,  per  annum. 

SrEPNKV  (London)  Borough  Council  has  authorised  the  installation 
at  t'le  Osb  )rn-strfet  sub-.station  of  two  i..5()0  kw.  converters,  at  an  esti- 
niafd  e>!t  of  £20,000,  and  of  switchgear,  galleries,  &c.,  at  £0.000. 
■|he  l)>rmgh  electrical  engineer  and  manager  (Mr.  W.  C.  P.  Tapper), 
having  reported  that  the  recent  breakdown  in  the  supply  was  due  to  the 
c.Ne?])ti')nally  low  spring  tide  coinciding  with  a  westerly  gale,  the  effect 
of  which  was  to  cut  off  the  supply  of  river  water  from  the  suction  hoxe.i, 
the  Electricity  Supply  Committee  recommended  that  steps  be  taken 
for  the  provision  of  wharf,  jetty,  river  pipes  and  wells  at  the  Linichousc 
generating  station  at  a  cost  of  £,'!6,.S(;0.  This  work  is  part  of  the  big 
schenie  of  extensions  at  the  Limchouse  station  which  was  prepared  by 
Jlr.  Tapper  in  October  last,  and  is  estimated  to  cost  £o.'!4.7(;0. 

The  recommendation  was  approved  by  the  Council  on  Monday,  as  was 
another  proposal  to  install  a  10,000  kw.  turbo-alternator  (instead  of  a 
5.000  kw.  to  8,000  kw.  set  at  Limehouse.  and  the  additional  expenditure 
entailed  (£7.000)  was  .sanctioned.  Application  is  to  be  made  for  sanction 
to  borrow  £71,900  for  the  above-mentioned  i)lant  anri  works. 

£lectric   Traction. 

DlULlN  Corporation  has  instructed  the  Town  Clerk  and  the  Law 
Agent  to  it'port  as  to  the  necessary  steps  to  be  taken  to  .secuiv  the  muni- 
cipalisation  of  the  tramway  system  of  the  Dublin  United  Tramways 
Company. 

.Sheffield  Corporation  has  decided  to  lit  .JO  open ciidcrl  tramcars 
with  vestibule  ends,  at  a  cost  of  £240  per  car.  In  future,  charges  are 
to  be  made  for  articles  and- property  left  by  passengers  in  the  tramcars 
and  motor  omnibuses  of  the  Corporation. 

Something  like  £100,000  will,  it  is  estimated,  Ix-  nece.ssary  to  provide 
the  additinn.tl  tramcai-s,  extend  the  car  .sheds,  and  carry  out  other 
work  on  the  .MxNrnKSTEK  Corporation  tramways  undertaking  during  the 
financial  year,  1920-21,  and  the  Tramways  Committee  propose  until 
borrowing  powers  are  obtained,  to  meet  expenditure  out  of  revenue. 

The  Lost  ox  CoirxTV  Council  propose  to  allow  blind  persons  to  trave' 
fire  en  lliir  Irimcir;.  At  Tuesday's  meeting  f(imal  appioval  was 
given  tfi  the  decision  to  apply  to  Parliament  during  the  present  Session 
for  powers  to  extend  the  tramways,  to  own  omnibuses  and  to  run 
auxiliary  omnibus  services  for  linking  up  tramway  dead  ends,  &c. 
The  Council  will  oppo.sc  the  London,  Electric  Metropolitan.  District, 
( ity  &  South  London  and  Central  Ijondon  Railway  Comi)anies  (Fares, 
&e.)  Bill,  so  as  to  secure  that  only  such  fares' are  authorised  and  charged 
as  are  reasonably  necessiiry. 

An  important  announcement  was  made  as  to  the  electrification  of 
the  ,Si-i!iiRBAN'  LIVES  of  the  0.  E.  Railway  Company  at  the  annual 
meeting  of  the  shareholders  last  week.  The  Right  Hon.  Sir  Ailwyn  E. 
Fellowes,  K.C.V.O,,  K.B.E.  who  presided,  stated  that  with  a  view  to 
meeting  the  increasing  demand  made  upon  their  railways  in  con.sequence 
of  the  growing  traffic  which  had  to  he  handled,  a-ul  al.so  to  assist  in  the 
further  development  of  the  sy.itcni.  the  board  had  instrutced  the  general 
manager,  acting  in  eonsullatiin  with  other  experts,  to  ])rei)are  a  scheme 
of  electrification.  Sir  Henry  Tnomton  was  devoting  much  time  and 
attention  to  the  subject,  which  necessarily  claimed  thorough  and 
exhaustive  investigation.  In  Sir  Henry  Thornton's  opinion  the  sub- 
urban zone  served  by  the  railway  lent  itself  more  readily  to  electrification 
than  that  which  exist3d  in  most  other  suburban  areas,  because  they  had 
a  great  density  of  traffic,  a  number  of  diverging  traffic  routes,  centring 
in  one  terminal,  and  an  immediate  and  pressing  demand  for  increased 
passenger  facilities.  The  investigation  had  not  proceeded  far  enough 
to  permit  predictions  as  to  the  financial  results,  but  it  might  be  said 
that  material  economies,  coupled  with  a  larg«  stimulation  of  travel, 
were  not  beyond  the  bounds  of  po.ssibility. 


Imperial  and  Foreign  Notes. 

The  accounts  of  llic  electric  lighting  dcpartuuiit  "f  Wellington 
(N.Z.)  for  the  year  mdcil  March  31,  1919.  show  i-evenu.-  £94.418  (com- 
pared with  £S7i5:H>  in  previous  year),  working  expenses  £47.S40  {£41,(i'_'4). 
interest  and  sinking  fiuul  contribution  £10,:ill  (£I(I,;127).  and  contribu- 
tions to  renewals  ami  ivscrve  and  special  appropriations  amounted  to 
£10.383  (£17,805).  h'aving  net  profit  £19.984  (£17.780),  I'nits  generated 
were  7,009.1 10  (0,.")99.i:!5)  and  sold  5,4.55.248  (4,!l50,388).  .Motors  con- 
nected aggr<'g"t<'  l.oK'l  H.p.  (1,559  H.r.).  The  tramways  revenue  was 
£222,892  (£2IS, 320).  working  expenses  were  £1(>7,I)84  (£i.")5.8S(i),  and 
after  providing  for  interest,  sinkim;  fund,  i-enf-wal  and  iTserve  funds, 
and  special  appropriations,  the  net  civilil  balance  was  £014  (£11  ,li(!i'<). 
I'as.sen..'ers  carried  wei-e  33,905.092  (33,150,953)  and  car-miles  run 
2.953,494  (2,977,017).  Power  supply  (which  is  also  dealt  with  by  the 
Iraniuavs  departniciit)  jjioduccd  a  revenue  of  £22,4li2  (£19,129).  and  a 
net  surplus  £2.233  (£947).  I'nits  sold  were  2,0.")7,443  (1.804,479),  and 
motors  connected  amounted   to  5,087  H.p.  (5,414  i:.p.). 


A  complete  all- electric  steel  mill  is 'Deingcivcted  by  the  Ele  tiic  .-Vlloy 
Company  at  Yoiingstown.  f)hio.  Two  large  electric  smelters  and  (wo 
rolling  mills  will  provide  for  the  manufacture  of  vanadium,  chronic  and 
nickel  steel. 

The  SiE.MENS  &  Halske  Company  made  a  gross  profit  for  the  past  year 
of  M. 15. 730. 122  (including  amount  brought  forward),  comiiared  with 
M. 17, 750,818  in  the  previous  year.  The  net  profit  was  .M.l  1.457,441 , 
against  .M.  1 3.954,780.  out  of  which  a  dividend  of  1 2  per  cent,  is  again  paid. 

According  to  "  L'Electrieite,"  the  question  of  electrifying  about 
0,000  km.  of  railway  in  Italy  is  under  consideration.  This  will  include 
both  .State  owned  and  privately  owned  lines,  and  the  sum  of  8110  million 
lire  has  been  issued  for  the  purpose.  The  wiirk  will  b;'  carried  out  under 
the  supervision  of  the  State  Railways  Administration,  and  the  necessary 
electric  rolling  stock  will  also  be  provided  by  them.  Energy  i-equired 
for  operating  thesr  railways  will,  in  general,  be  taken  from  th'  privately 
owned  eiiter|iii.ses,  except  in  special  cases  where  this  is  not  available, 
when  the  State  will  make  its  own  arrangements.  The  scheme  primarily 
includes  the  electrification  of  the  main  lines  of  certain  sections  in  the 
.\pennines.  and  of  the  principal  main  branch  lines  in  that  area  bounded 
by  .Milan  and  Reggio  and  Turin  and  Trieste.  It  is  suggest<'d  that  in  the 
Apennines  a  series  of  steam  operated  stations  would  be  erected  and  would 
utilise  lignite  or  peat  as  fuel.  It  is  hoped  in  this  way  to  conserve  the 
coal  sujiply.  It  is  ealculated  that  the  water-power  available  in  the 
Trentino  is  about  500,000  H.p.  This  is  to  be  found  in  the  basins  of  the 
Adige.  the  Upjier  Adige.  the  ,\lj)ine  lakes,  and  of  the  Sarca,  Chiesse 
and  Breiitc. 

Obiluarr. 

We  regret  to  record  the  ilciith  of  Mr.  (!.  H.  Moietoii.  who  was  for 
many  years  manager  of  the  Plymouth.  Stonehouse  &  IJevonport  tram- 
ways. Deceased  had  reached  the  ripe  old  age  of  82  and  witnessed  the 
passing  of  the  old  horse  omnibus  and  its  substitution  by  horse-drawn 
tramcars  and  the  subsequent  introduction  of  electric  traction. 

The  death  recently  took  place  of  Mr.  Charles  E.  (iRovEs,  F.R.S., 
F.(\S.,  F. I.e.,  who'  was  for  some  years  editor  of  the  "  .Journal  "  of  the 
Chemical  Society.  He  was  also, one  of  the  foun<lers  of  the  Institute  of 
Chemistry  and  its  first  secretary.  At  one  time  .Mr.  Cinves  was  lecturer 
in  chemistry  at  Guy's  Hospital  and  consulting  chemist  to  the  Conser- 
vators of  the  River  Thames. 

By  the  death  of  Aluekt  SriiMu.  which  occurred  in  New  York  on 
Dec.  31  last,  the  engineering  world  has  suffered  a  serious  loss.  Mr. 
Schmid  was  not  only  closely  identified  with  the  early  development  of 
the  electrical  machinery  in  the  United  States,  but  was  also  prominent 
in  the  electrical  world  of  France,  Switzerland,  Italy  and  (Jrcat  Britain. 
He  was  born  in  Zurich  in  1857  and  began  his  engineering  career  with 
the  French  Wcstinghouse  .'iir  Brake  Company.  Being  iiivitc<l  to 
America  by  the  late  Mr.  (ieo.  Wcstinghouse  in  the  early  80"s  he  turned 
his  attention  to  designing  work  for  the  Wcstinghouse  Air  Brake  Com- 
Ijany.  When  Mr.  Wcstinghouse  became  interested  in  the  I'nion  Switch 
and  Signal  Comjiany  and  started  his  original  electrical  work  he  engaged 
Mr.  Schmid  as  his  chief  designer  and  engineer  in  that  field.  In  188() 
he  was  transferred  to  the  newly  created  Westinglioiisc  Elc<-tric  Coni])any, 
becoming  its  first  chief  engineer,  and  in  1890  its  Ccni  ral  Superintendent. 
In  1897  he  went  to  Euroiie  to  study  the  Continental  clci  trical  dcveloj)- 
mcnts  and.  as  a  result  of  the  trip,  the  French  Wcstinghouse  Company 
was  formed.  He  was  made  Director  General  of  that  organisation,  anil 
he  also  held  the  positions  of  Director  of  the  Wcstinghouse  Electric 
Company,  Ltd.  of  England.  President  of  the  Campagnie  dcs  l.ampes 
a  Filament  Metalliquc  of  France,  and  at  the  time  of  his  death,  in  addition 
to  his  position  as  consulting  engineer  for  the  American  Wistinghouse 
Company,  he  represented  the  Wcstinghouse  Lamp  Conipiiny  and  had 
general  supervision  of  its  interests  abroad.  As  chief  engineer  of  the 
Westinghouse  Electric  Company  prior  to  1896,  he  was  directly  concerned 
with  the  development  of  many  forms  of  electrical  apparatus,  including 
the  modern  industrial  motor,  the  electric  railway  motor  and  the  trans- 
former. He  took  out  many  patents,  and  two  of  his  early  patents  are 
of  especial  interest  to  electrical  men  ;  his  first  (in  1889)  covers  "  a  film 
of  oxide  to  insulate  from  each  other  the  steel  laminations.  '  used  in 
armatures,  transformers  and  other  electrical  apparatus — the  method 
that  now,  and  probabK-  always  will  be  in  univensal  use  for  such  purposes. 
The  second  patent,  issued  in  1892,  covers  a  design  for  an  electrical 
machine,  which  became  the  typical  Wcstinghouse  structure. 
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Miscellaneous. 

"  Aeronautics"  announces  tliat  tlio  dinnci-  of  the/FiRST  1(10  avutoks 
and  pioneers  of  aviation  has  been  unavoidably  postponed.  Full  par- 
ticulars of  the  new  date  fixed  will  be  announced  in  due  course. 

The  members  of  the  engineering  trade  unions  (about  GCO.OOO)  are  to 
take  a  ballot  on  the  question  of  I'aymknt  by  resi-lts.  At  the  recent 
conferences  at  York  between  engineering  em)>loyers  and  workers  it  was 
impossible    to  arrive  at  an  agreement  on  the  question. 

\  Radio  Research  Board  has  been  formed  by  the  Department  of 
Scientific  and  Industrial  Res?arch  to  co-ordinate  and  develop  researches 
in  WIRELESS  TELEnKAF.-iv  and  TELEiMiox  Y  at  present  being undertak en  by 
(iovernment  Departments.     The  members  of  the  Board  are  :  — 

Admiral  Sir  Henrv  B.  .Jackson.  G.C.B..  K.C.V.O.,  F.R.S.  (chairman). 
( ■uiiniandcr  J.  S.  Salmond.  R.N..  Lieut.  Colonel  A.  G.  T.  Cusins.  C.M.G., 
Win'' fommander  A.  D.  Warrington  .Morris.  C.M.G.  O.B.E.,  Mr.  E.  H. 
Shau'dinessv.  O.B.E..  and  I'rof.  .1.  K.  I'etavel,  E.R.S.,  represent- 
ing the  Adiniralty.  War  Office.  Air  Ministry.  Post  Office,  and  Depart- 
ment of  Scientilic  and  hulustrial  Research  respectively)  and  Prof, 
sir  Ernest  Rutherford,  F.R.S. 

The  proper  recipe  for  a  Boheniian  concert  is  said  to  be  a  company 
composed  (in  approximately  equal  jiroportions)  of  both  sexes,  dissolved 
in  a  suitable  mixture  of  mirth,  music  and  refreshment.  Anyway,  these 
were  the  constituents  of  the  Mazda  Bohemian  Concert  held  on  the 
tith  inst.  at  the  Falstaff  Hotel,  Eastclieap.  An  excellent  programme  of 
music  was  brilliantly  carried  out  by  the  various  artistes,  most  of  whom 
were  members  of  the  Mazda  House  statV.  The  function,  the  first  of  its 
kind  since  the  war,  was  in  a  true  sense  a  reunion,  as  the  energetic  orga- 
nisers, caiitained  by  Mr.  W.  E.  Bush,  had  gathered  into  this  temporary 
fold  many  former 'members  of  the  staff.  The  chair  was  occupied  by 
Mr.  E.  ciiotc  who.  at  the  unanimous  request  of  the  audience,  caused 
a  mrssa  :c  of  svmpathy  to  be  sent  t.)  Mrs.  Willeox,  accompanied  by 
(  aiiir-:  wishes  for  the  speedy  recovery  of  Mr.  F.  W.  Willeox,  the  General 
M,uiai;ir  of  Ma/.da  House,  who  has  been  seriously  ill  for  some  weeks. 

At  the  request  of  the  Works  and  Staff  Committees  of  the  Metro- 
eoLiTAX-ViCKERs  ELECTRICAL  CoMP.iNY.  LTD.,  at  the  Manchester  works, 
an  interesting  course  of  10  lectures  has  been  arranged  by  the  education 
department  of  the  company.  A  special  effort  has  been  made  to  introduce 
lectures  of  a  non-technical  character  and  such  as  should  appeal  to  the 
widening  outlook  of  all  grades  of  industrial  workers.  Four  of  the  lec- 
tures, which  are  delivered  on  Thursdays  in  the  "A"  Punch  Canteen  (com- 
mencing at  .5.15  p.m.),  and  are  normally  of  40  minutes  duration,  have 
been  delivered.  The  lectures  have  been  well  attended,  and  are  followed 
by  a  short  discussion.  Future  lectures  will  be  on  "  Education  and 
liidu.strv."  by  Mr.  H.  -L  Brocldehurst :  "  Pattern  making,  with  Special 
Reference  to  Plate  Moulding,"  by  Mr.  R.  W.  Kemlo  ;  "  The  Steam 
Turbine,"  by  Mr.  P.  L.  .Jones;  "The  Legitimate  Sphere  of  Trade 
Vniiinism."  by  Mr.  F.  Ivirkley  ;  "The  English  Hanking  System,"  by 
.Mr.  R.  Dobson  :  and  "  The  Economics  of  Industry."  by  Prof."  C.  R.  Fay. 
An  IV QUEST  was  held  at  Redcar  on  the  4th  inst.  on  Samuel  G.  Mac- 
kenzie, cabin  boy  and  electric  pump  attendant,  of  Middlesbrough,  who 
was  recently  killed  at  the  Warrendby  Ironworks.  The  lad  was  found 
Iving  <m  a  live  wire,  and  Elisha  Price,  electrician,  stated  that  he  did  some 
repairs  to  the  apparatus  driving  the  electric  pump,  and,  as  far  as  he  was 
awai-e,  evervthing  was  covered  up  in  the  proper  manner  when  he  left. 
He  did  not  know  there  was  an  earth  wire  attached  to  the  switch  boN. 
It  was  ])art  of  his  duty  to  see  that  such  wires  were  connected,  but  these 
were  generally  fitted  when  the  plant  was  installed,  and  he  took  it  for 
granted  it  would  be  so  in  that  case.  William  R.  Davidson,  chief  elec- 
trician. .?aid  he  found  after  the  accident  that  the  switch  was  not  earthed. 
The  apparatus  had  been  worked  frcun  another  switch,  and  the  one 
connected  by  Price  was  not  intended  to  be  used.  A  verdict  of  "  Acci. 
dental  fleath  "  was  returned.  The  Coroner  said  there  was  evidence  of  a 
certain  amount  of  neglect  on  the  part  of  Price,  who  ought  to  have  made 
a  closer  inspection  of  the  apparatus,  and  also  on  the  part  of  the  foreman 
who  ought  to  have  earthed  the  switch  when  the  ajiparatus  was  installed' 

In  its  .January  "  .Journal,"  the  Electric  Trades  Union  states  that  its 
pre-war  membership  of  about  lO.OUO  has  grown  to  nearly  50,000  at 
])resent.  In  the  engineering  and  shipyard  .sections  wages  have  increased 
iiy  about  100  per  cent,  during  the  war.  It  is  stated  that,  "  unfortunately, 
the  mcnilders'  strike  has  placed  us  in  an  unfavourable  position  for  further 
negotiation  at  the  moment,  but  as  sorm  as  the  position  again  becomes 
normal  a  determined  effort  is  necessary  to  raise  the  standard  of  life." 
In  the  electrical  contracting  section  advances  have  been  secured  under 
agreements  made  through  the  National  Joint  Industrial  Council ;  but 
there  arc  differences  of  opinion  in  the  union  on  the  merits  of  this  body, 
although  the  agreement  of  December,  1919.  "  has  placed  the  workers  in 
this  section  in  a  more  favourable  position  than  the  engineering  or  ship- 
buil  li  I'l  sections."  Great  progress  has  been  made  in  the  section  organis- 
ing workers  employed  in  the  generation  and  distribution  of  electricity. 
Separate  negotiations  have  been  proceeding  with  the  railway  companies 
for  standard  conditions  throughout  all  the  companies.  It  is  also  stated 
(hit  the  E.T.U.  is  actively  organising  kinema  operators,  and  has  come 
to  an  agreement  for  joint  working  with  the  National  Association  of 
Theatrical  Employees.  Other  sections  in  which  important  new  agree- 
ments have  been  reached  include  sea-going  electricians,  electricians  m 
the  printing  trades,  on  tramway  systems  and  in  steel  works.  The  most 
vexed  questions  at  pres?nt  is  that  of  the  relations  between  the  E.T.U. 
and  the  Electrical  Power  Engineers'  Associat  ion.  There  is  a  similar  dispute 
between  the  F.T.U.  and  the  Association  of  Supervising  Electricians, 


Im])orl.s. — The  following  are  official  values  of  electrii-al  machinery, 
material  and  apparatus  imported  into  this  country  {ii)  during  December, 
1919,  and  ('>)  the  aggregate  figures  from  ,Jan.  1  to  Dec.  31 ,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1918  :  — 

Electrical  machinery,  (a)  i:iS9,l  (i.")  (increase  £162.871 ),  (/,)  £S(il,r.23  (in- 
crease £241,097)  ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £fil,380  (increase  £42,824),  (ft) 
£339,3.53  (increase  £163,816  ehctrical  majhinerv  unenum  rated  («) 
£127.785  increase  £120,047),  (6)  £522,070  (increase  £77,2811;  tele- 
graph and  telephime  cables,  submarine,  (a)  nil,  (fc)  £38  (increase  £38)  ; 
other  than  submarine,  (a)  £447  (decrease  £9,792):  (/-)  £12,209  (in- 
crease £2,963):  telegraph  and  telephone  apparatus.  In)  £68.072  (in 
crease  £62,984),  (/))  £306,962  (increase  £2.59,353)  :  other  electrical 
wires  and  cable':,  rubber  insulat<-d.  («)  £.356  (inciease  £3.56),  Ih)  £7,8.3(1 
(incr"ase  £5,610);  with  other  insu'ations,  (n)  £5,282  (increase  £5,282), 
(ft)  £2(1.946  (increase  £14,940);  carb(ms,  in)  £3,053  (increase  £377). 
(ft)  £29,6Sti  (decrease  £3,798) :  glow  lamps.  In)  £98  (de;-re:ise  £5,879), 
(ft)  £213,771  (increase  £18,033);  arc  lamps  and  electrir-  s-archlights. 
In)  £172  (increase  £172),  (ft)  £203  (increase  £203) ;  parts  of  arc  lamps 
and  searchlights  >other  than  carbons),  («)  £4,576  (increasL-  £1.955), 
(ft)  £71,979  (decrease  £26,872):  primary  and  secondary  batteries,  (n) 
£5,084  (decrease  £6.403),  (6)  £46,314  (decrease  £95,446)  ;  meters  and 
measuring  instruments,  («)  £3,744  (decrease  £4,382).  (ft)  £40,26)  (increase 
£8,510);  switchboards,  {n)  £90  (decrease  £4.910),  (ft)  £1,356  (decrease 
£6,554)  ;  electrical  goods  and  apparatus  unenumerated,  ('()  £5i'),848  (in. 
crease  £36.127).  (ft)  £453,(i07  (decrease  £20,287).  Total  of  electrical  goods 
and  apparatus  other  than  machinery  and  uninsulated  wire,  ('/)  £141,822 
increase  £82,700),  (ft)  £1 ,205,161  (increase  £156,693). 

Exports. — The  exports  of  electrical  machinery,  ina.erial,  &c..  In) 
duiiiiL'  Deiembr-r.  1919,  and  (ft)  from  .Jan.  1  to  Dec.  31,  with  increase  orde- 
crcas.   ,  iiiii|Mir.l  with  corresponding  periods  of  1918,  were  as  follows: 

K|.rt.-,|  .,,,.  Innery,  ('0  £292.994  (increase  £140.003).  (ft)  £1.821,566 
(in  rcasc  £2'.l2.:-56)  :  including  railway  and  tramway  motors.  In)  £6, .3.55 
(increase  £5.(305),  (ft)  £91,679  (increase  £53,254)  :  other  generators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (n)  £I26,3.'^'7  (increase 
£91,112),  (6)  £1 ,0,59,987  (increase  £438,977)  ;  and  electrical  machinery  mi. 
enumerated.  In)  £202,994  (increase  £140,003),  (ft)  £1,821,566  (increase 
£792, 15())  :  telegraph  and  telephone  cables,  submarine,  (n)  £78,070  (le- 
creas?  £28,420),  (ft)  £()22.4.52  (increase  £44.454) :  other  than  submarine, 
(n)  £57,.505  (increa.se  £38,764).  (ft)  £520.935  (decrease  £42,278) :  etlegraph 
and  telephone  apparatus,  (n)  £48.747  (increase  £36,727),  (ft)  £420.450  (in- 
crease £224,264)  :  other  electrical  wires  and  cables,  rubber  insulated,  (h) 
£97,487  (increase  £76,512),  (ft)  £828,0.58  (increase  £737,970)  :  with  other 
insulation,  {a)  £137,967  (increase  £132,923),  (ft)  £1.078,602  (increase 
£979,071)  ;  carbons,  {n)  £996  (increase  £358),  (ft)  £13,194  (increase  £5,016); 
glow  lamps,  (n)  £IO,.557  (increase  £6,385),  (ft)  £150,357  (increase  £73,923) ; 
arc  lamps  and  searchlights,  (n)  £27  (decrease  £33),  (6)  £7„506  (decrease 
£9.669)  ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (n) 
£776  (decrease  £537).  (A)  £10,670  (increase  £4,687) :  primary  and  secon- 
dary batteries,  [a)  £28,052  (increase  £15,950),  (ft)  £435,.357  (increase 
£.312,764);  meters  and  measuring  instruments,  («)  £22,211  (increase 
£9,845),  (ft)  £239.794  (increase  £109,fi2i);  transformer.s.  In)  £12,314 
(increase  £3.316).  (ft)  £104.348  (increase  £65.022);  switchboards.  (") 
£5.728  (increase  £4.918).  (ft)  £49,280  (increase  £14,534)  :  electrical  goods 
and  apparatus  unenumerated,  (n)  £144,718  (increase  £105,0.58),  (ft) 
£1.332,432  (increase  £914.(i07).  Total  of  electrical  goods  and  apparatus, 
other  than  machinerv  and  uninsulated  wire.  In)  £64(i,l55  (increase 
£401,771)),  (ft)  £5,81  3. l'3"  (increase  £3,424,iil2) 

Personal  and   Appolntmente. 

A  contemporary  announces  that  in  addition  to  Sir  .John  Snell.  Mr.  Harry 
Booth,  of  the  Ministry  of  Transport,  and  Mr.  A.  Page,  general  manager 
of  the  Cly<le  Valley  I^lcctrical  Power  Company,  have  been  appointed 
Electricity  Commissioners.  We  have,  however,  been  unable  to  obtain 
any  official  confirmation  of  this. 

Mr.  Yorke  SaviUe,  of  Darwen,  has  been  appointed  assistant  manager 
of  the  Plymouth  Corporation  tramways. 

The  Council  of  Liverpool  LTniversity  have  appointed  Mr.  G.  E.  Scholes. 
M.Sc,  M.B.E..  to  the  newly  established  Chair  of  Engineering — Thermo- 
dynamics of  Heat  Engines. 

Mr.  .1.  Smith,  a  former  charge  engineer  in  the  Swansea  tramway 
power  station,  and  now  holding  a  commission  in  the  R.E..  has  been 
appointed  shift  engineer  at  Swansea  Electricity  Works  at  £3(15  Ids. 
per   annum. 

Appointments  Vacanf, 

A  .shift  engineer  is  required  for  Accrington  electricity  department. 
SiUry  £254.     Apphcitions  to  the  Borough  Electrical  Engineer. 

An  engineer  is  required  by  the  Galway  Electric  Company,  Ltd.  Salary 
£3C0.     Applications  to  Prof.  Perry,  25,  Stanley-crescent.  London,  W.ll. 

Applications  are  invited  for  II  appointments  as  wireless  operators  in 
the  Royal  Indian  Marine.  Pay— Rs.200  per  month  on  appointment, 
rising  "oy  triennial  instalm?:!'?  to  Rs.250  per  month  after  nine  j'ears. 
Forms  from  the  Secretary,  ^Military  Depot,  Room  102,  India  Office, 
Whitehall,  London,  S.W.l.     Applications  by  Feb.  29. 

A  whole-tim3  t^aoher  in  electrical  engin;.:-ring  and  physics  is  required 
for  the  diy  school  and  evening 'cla^sjs  at  th,-  L.C.C.  School  of  Engineering 
and  Navigation,  Poplar.  Salary  £225- £315,  rising  to  £330  by  yearly 
increments  of  £15,  thence  by  £.,)  increments  to  £44:,  a  year.  Applica- 
tion forms  from  the  Education  officer,  X'ictoria  lMiil>.uiliniinl,  \V.C.2, 
and  forms  must  be  r.  turned  by  II  a.m..  Feb.  2.1. 
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Tenders  Invited  and   Accepted. 

KiNii-  l.VNN  i:i.-.  trii  ii.v  ('■■iiMimlii'  nH|iiiiT  tiiulirs  Ijv  iihou  I-Vb.  2l) 
for  thf  supply  of  om-  1,'iti.iisliiiT  IioiKt. 

M\MHt>iTEK  Klwlrii  ity  CoinmilUf  iriiiiiir  ti-nilcrs  by  Frb.  25  for 
thri'f  thrx-o-win-  baliuu-.rs  ami  swiU-hjiunr.  S|)ciiliiution8  from  Mr. 
F.  E.  HukIk-s.  Town  Hall.  .Maruhcstor. 

Bei,fast  Traiiiwuys  C'ominittee  require  tenders  by  Feb.  14  for  the 
supply  of  clectricaracccssorios,  copper  strip.  lam|)s,  insulating  taix-s, 
&o.     Forms  from  tlio  General  Manager,  Napier-streot,  B  -Ifaif.- 

The  dirrut'irs  of  the  Bekw.vs  Naviijatiox  Collikry  C  isiivvny.  Ltd.. 
Be.lwas,  Mon.,  reijuirc  tenders  by  10  a.m.,  Mareh  4,  for  si.\  numths' 
supply  of  stores,  infludin;;  electrical  goods,  inmraongery,  oil.s,  &e. 
Forms  of  tender  fmm  the  Si-cretary. 

The  Mktrofcilit.vn  Water  BoAun  require  tenders  by  1 1  a.m.  on 
Feb.  20  for  three,  six  or  12  months'  sujiply  of  stores,  includins!  eleelrio 
lamps,  elcotric  wire  and  accessories,  oils,  A-c.  Forms  of  tender  from 
the  Chief  En^'incer.  South-place,  Finsbury,  London,  E.C.2. 

MANiHh^TKK  Waterworks  Committee  require  tenders  by  Feb.  21  for 
the  supply  ami  en^'tion  at  Thirlmere  of  water  turbine,  dynamo,  storage 
battery,  booster,  motor-generator,  d.c.  motors,  starting  panels  and  cables. 
Speciti'eations  from  the  .Secretary,  Town  Hall  Manchester. 

The  Ministry  of  Comniimi--ation3  (nir.vtor  of  Telegraphs  and  Tele- 
phones), Athens,  reciuire  IcikUts  by  May  13  for  supply  of  wooden  poles, 
galvanised  and  brass  wire,  insulators,  telephone  cables,  exchange  equip- 
ment, Jtc.  S[«cilications  from  the  .\linistry  of  Communications. 
Aber'jare  Urban  Council  invite  fenders  for  on?  year's  supply  of 
stores  for  the  electricity  and  tramways  departments,  including  cables, 
met?rs,  joint  boxe-i,  electric  limps,  ironm-jngery,  parts,  &c.  Forms 
from  th?  general  manag-r  and  tenders  to  the  clerk  (Mr.  W.  R.  Morgon), 
Town  Hall,  Aberdarj,  by  March  8. 

The  Electrical  Committee  of  Bristol  Corporation  invite  tenders  for 
the  supply  and  erection  of  one  2.<lllO-kw.  singlc-phaie  2,200  volt  turbo- 
generator!  with  condenser  and  auxiliaries.  .Specilicatioiis  and  forms  of 
tender  from  the  chief  enginier  and  general  manager,  Mr.  H.  Faraday 
Proctor,  M.I.C.E.,  The  Exchange,  Corn-street,  Bristol,  to  whom  tenders 
must  be  delivered  by  the  23rd  inst. 

Alder-Shot  Urban  Council  invite  tenders  for  geared  turbine  and 
generator,  condensing  plant,  circulating  and  other  pumps,  water-tube 
boiler  and  super-heater,  and  armoured,  lead-covered,  paper-insulated 
feeder  and  pilot  cables.  Tenders  to  the  clerk,  Mr.  D.  Llewellyn 
Griffiths,  Municipal-buildings,  .\ldcrshot,  by  Feb.  17. 

Tenders  are  invitf^d  for  the  supply  and  delivery  in  Melbourse  of  two 
2,C00-kw.  rotary  converters  and  h.-t.  and  d.c.  switchgear.  .Si)ccitica- 
tions,  &c.,  may  be  obtained  from  the  Agents  of  the  City  Council, 
Messrs.  Mcllwraith,  McEachani  &  Company  Proprietary,  Ltd.,  Billiter- 
square-buildings,  London,  E.C.  3.  Tenders  to  the  Town  Clerk,  Town 
Hall,  Melbourne,  by  2  p.m.  April  12. 

Lincoln  (,'or|)orAtion  invite  tenders  for  the  supply  and  erection  of  an 
accumulator  battery  at  .St.  Swithin's  power  station.  Specifications  from 
the  consulting  engineers  (Messrs.  Preece,  Cardew  &  Rider),  8,  Queen 
Anne's-gate,  Westminster,  .S.W.I  ;  and  specifications  can  also  Ix-  seen 
at  the  ^office  of  the  city  electrical  engineer,  Mr.  Stanley  Clegg. 
Tenders,  on  forms  to  be  obtained  from  the  Town  Clerk's  office,  Guildhall, 
Lincoln,  by  March  2. 

Hammek.-;mit.i  (London)  Borough  Council  invite  lenders  for  the 
su|)ply  of  electricity  stores,  including  electric  light  sundries,  fire  bricks, 
insulated  wire,  cable  ducts,  joint  boxes,  meters,  cable  compound, 
engineering  toitls.steam  packing,  &c.  Forms  from  the  borough  electrical 
engineer.  Sir.  G.  <!.  B<ll.  and  lenders  to  the  Town  Clerk  (.Mr.  Ix^slic 
Gordon),  Town  Hall,  Hammersmith,  W.<i,  by  4  p.m.,  March  3. 


Erith's  Engineering  Company,  Ltd.  (7U,  Gracechurch-stre'ct,  London), 
is  furnishing,  to  the  orders  of  Edinburgh  Corporation,  Erith-Kiley  stokers 
which  are  much  larger  than  any  stokers  hitherto  ma<le  in  any  country, 
each  stoker  being  no  less  than  33  ft.  wide.  They  are  also  furnishing 
identira!  huge  stokrrs  to  Shanghai  electricity  works,  each  stoker  being 
assembled  from  standardised  uniform  .self-cleaning  retort  units,  set  side 
by  side  in  a  straight-walled  furnace,  under  water-tube  boilers  normally 
evaporating  no  le.ss  than  80,^,  0  lb.  high-pre-ssure-  suiierheatcd  steam 
hourlv.  The  coal  is  fed,  the  lires  are  sliced  and  the  incombustible  ash 
is  continuously  discharged  without  manual  labour.  The  labtnn-  .saving, 
contrasted  with  a  battery  of  12  l.-ancashire  boilers,  which  need  eight 
firemen  per  shift,  for  the  identical  steaming  duty,  is  self  evident ;  and 
the  fully  automatic  Erith-Hiley  stoker  with  the  modern  water-tube  boik  r 
gives  a  thermal  etficiency  representing  also  a  substantial  fuel  saving,  as 
well  as  the  capacity  to  use  low-grade  small  fuels  to  the  Ijest  advantage. 

The  latest  Erith-Hiley  stokers  for  Hull  Corporation  electricity  works 
are  exactly  similar  :  but  instead  of  being  applied  to  one  80,Cl  (I  lb.  boiler 
each,  they  are  applied  to  a  pair  of  4(l,(.(  0  lb.  boilers,  divided"  only  by  a 
partition  wall,  but  allowing  only  half  the  capacity  to  be  shut  down  at  a 
time,  while  giving  identical  results  ;  just  as  is  the  case  with  the  Erith- 
RUey  stokers  of  similar  capacity  at  the  Bow  power  plant  of  the  Charing 
Cross  Company,  where  the  large  boilers  are  set  in  pairs,  but  back  to  back. 

While  the  above-mentioned  stokers  are  each  six  times  as  large  as  the 
first  ones  built  by  the  company  in  l9i4,  ppoportional  re-sults  arc  attained 
with  all  makes  and  all  .sizes  of  water-lube  boilers  u.sing  Erith-Hiley 
stokers.  Many  important  repeat  orders  are  now  in  hand  for  home  and 
Indian  and  Colonial  electricity  generating  stations;  while  the  French- 
built  Erith-Riley  stokers  are  also  in  extensive  use  on  the  Continent.  The 
makers  invite  investigation  into  ih.  ii  fully. autriniatir  firing'  method. 


,NiKi-NK»   (Loiui.iiii   I ii:;li  Ctunicil  has  accepti'il  the  tender  of  ilie 

.Metropolitan  X'ickers  Electrical  Com]>any  for  the  supply  of  a  10,0(i(i  k«. 
turbogenerator  at  t72,l.")t'>,  jihis  £1,750  for  a  guarantic  of  a  deduction 
of  0-3  lb.  in  steam  consumption  from  the  figure  in  the  tender.  Messrs, 
Escher,  Wy.ss  *  Company  submitterl  two  tenders  at  £79,204  (OeHikoii 
alUTiiHtor)"  and  £.><2.i>34  (Brown,  Boveri  alternator)  respectively;  ami 
.Mcssi-s.  Fra.se r  &  t'lialmei-8((!eneral  Electric  Company )  and  C.  A.  Parsons 
&  Company  also  submitted  temlers.  Olfers  weix'  invited  for  a  5,000  kw. 
set,  but  contractors  were  given  the  opportunity  <if  also  quoting  for  a 
10,000  kw.  imit.  Fourteen  firmssubinitted  10  tenders  for  the  5,000  kw., 
but  only  four  firms  snit  in  complete  tenders  for  the  1(1.11(10  kw.  set. 

Tile  Council  has  also  accepted  the  temler  of  Babcoik  &  Wilcox  for  llic 
supply  of  Iwii  water-tube  boilci-s  at  t43,fll4.  Only  one  fender  was 
received,  an<l  two  firms  were  unable  to  tender.  .Vn  ordi-r  has  l«'cn  placed 
with  W.  T.  Henley's  Telegraph  Works  Company  f<ir  house  service  cable 
at  £5.">8,  and  with  -Mctisrs.  Sutton  &  Company  for  II  miles  of  conduits  and 
2J  miles  of  troughs  and  covers  at  i;i.lS7.->  10s. 

Uasiness    Itemii,   &c. 

The  Import  and  Export  Licensing  Section  of  the  Board  of  Trade  has 
b^en  removed  to  the  ground  door  of  the  offices  of  the  Board  at  Gr.-at 
George-.strect,  .S.W.I     Telephone:   Victoria  9,800. 

The  headquarters  of  the  Profiteering  Act  Department  of  the  Board  of 
Trade  have  been  removed  to  22,  Carlisle-place.  Westminster.  S.W.I  (tele- 
phone, Victoria  4173) ;  but  the  Central  Committee  remains  at  ."i4, 
Victoria-street,  S.W.I. 

The  partnership  between  Wra.  Marples,  Harry  Bufton  and  Wm. 
Elliott,  electrical  engineers,  10,  Portcr-sti-cet,  Sheffield,  has  been  dissolved 
so  far  as  cDucerns  Wm.  Elliott.  Debts  by  Messrs.  Bufton  &  Marples, 
who  continue  the  business  as  Lee  &  Bufton. 

The  partnership  between  Arthur  H.  Clarke,  .Arthur  C.  Gregory  New- 
coin  be  and  Harry  Hills  (trading  as  Western  .Maiineto  Works,  188,  Blythc- 
road,  London,  \V. IJ,  has  been  dissolved.  Debts  by  Mr.  .A.  C.  G.  Xew- 
comlK',  who  continues  the  business. 

The  partnership  between  A.  H.  Preece,  Sir  John  F.  C.  Snell,  .1.  H- 
Rider  and  .J.  H.  Woodward  carrying  on  business  as  Preece,  C'ardew, 
Snell  &  Rider,  consulting  engineers,  8,  (Jueeii  -Anne's-gate,  Westminster, 
.S.W.,  has  been  dissolved  so  far  as  concerns  Sir  .John  K.  C.  Snell.  Debts 
by  .Messrs.  Preece,  Rider  &  Wootlward,  who  will  continue  the  business 
unrler  the  style  of  Preece,  Cardew  &  Rider,  at  the  same  address. 

The  Ivor  Electrical  Company,  Ltd.,  of  10,  Kirby-strect,  Hatfon 
(Jarden,  London,  E.C.I,  notifies  that  it  is  now  in  a  position  to  undertake 
rinirs  to  electric  motors,  armatures,  magneto.s,  &c.,  as  it  has  every 
f.iiilily  for  such  work,  being  specialists  in  the  manufacture  of  electrical 
appliances. 

Mr.  (J.  B.  Broughton,  of  the  Birmingham  office  of  (he  General  Electric 
Company,  has  been  appointed  Manager  of  the  Midland  Branch  of  the 
Electrical  Apparatus  Company,  in  place  of  the  late  Mr.  .-V.  G.  W'ay. 
The  address  of  the  branch  officeis  :  Carlton  House,  High-street,  Birming- 
ham. Telegrams:  Elapratus, Birmingham  ;  Telephone:  Central  7,478. 
In  an  article  on  the  A.W.P.  welding  process  which  ap|)eared  in  our 
issue  of  .Jan.  30  we  mentioned  that  "  an  electrically  welded  vessel  has 
recently  been  launched.''  We  arc  asked  to  state  that  the  Quasi-.'\rc 
process  and  electrodes  were  alone  used  in  the  constnictiim  of  this  vessel, 
and  also  on  the  coasting  steamer  which  has  just  been  launched  from  the 
Birkenhead  yard  of  .Messrs.  Cammell,   Laird  &  Co. 

In  the  sale  of  plant  and  machinery  on  behalf  rif  the  Ministry  of 
.Munitions,  which  will  take  ])Iace  at  Wood-lane,  London,  W.,  on  March 
4,  .l  ami  8  and  following  days,  there  are  a  number  of  lathes  and 
tools,  some  electric  motors,  electric  lighting  .sets,  electric  fans,  lamps, 
batteries,  telephone  .sct.s,  &c.  Catalogues  from  the  auctioneers  (Messrs. 
Herring.  Son  &  Daw),  98,  Cheapside,  E.C.  2,  or  312,  Brixton-hill, 
S.W.2,  or  from  the  officer  in  charge  on  the  premises. 

The  great  war  has  ])rovcd  conclusively  the  urgent  necessity  for  a 
departure  from  the  old  policy  of  piecemeal  manufacture  and  for  tin- 
adoption  of  repetition  work  anfi  mass  production  wherever  possible.  By 
this  means  alone  is  it  possible  to  hold  one's  own  in  the  export  markets 
and  tocombat  the  ever  increa.sing  tendency  towards  increased  costs  and  as 
a  corollary,  hisih  prices  to  the  consumer.  Co-operaticm  in  technical  design, 
combined  with  scientific  management,  have  jiroved  of  immense  benefit 
in  many  industries.  It  is  not  surprising,  therefore,  to  learn  of  the 
amalgamation  of  the  interests  of  the  Electkical  Apparatus  (!ompaxy. 
LiP.-andMKSSRs.  Bray,  Markham  &  Reiss.  Both  are  specialists  in  the 
nmnufacture  of  motor  contnsl  gear,  and  the  joint  enterprise  will  be  run 
under  the  aegis  of  the  E..A.C..  but  the  technical  management  of  the 
B.M.R.  works  will  continue  untler  Mr.  E.  N.  Bray.  It  is  hoped  that  the 
increased  resources  of  the  combination  will  result  in  greater  efficiency  all 
round,  and  a  strong  effort  will  be  made  to  bring  into  service  to  a  gre.at<'r 
extent  the  excellent  technical  characteristics  of  B.M.R.  apparatus  for 
industrial  purposes. 

Liiqnldalions  and  Banlirnplcies. 

Claims  against  tlic  Electrical  Cooipaiiy.  Ltd..  (J.  Old  .Jewry,  London, 
E.C,  are  to  be  sent  by  Feb.  21  to  the  liquidator,  Mr.  H.  de  Vaux  Broug- 
ham, 33,  Carey-street,  W.C.2. 

Brolt,  Ltd.,  is  being  wound  up  for  the  purpo.se  of  reconstruction,  and 
Mr.  E,  Bosley  (Shar|)c,  Par.sons  &  Company),  120,  Colmore-row,  Hir- 
minsham  is  liquidator.     Claims  to   Mr.  Bosley,  by  March  1. 

An  application  for  the  discharge  of  Wm.  Hy.  Howard  (lately  trading 
as  the  Holborn  Electrical  C'ompany),  17,  Ru.ssell-road,  Finsbury  Park, 
London,  N.,  will  be  heard  on  Feb.  27  at  Bankruptcy- buildings,  London, 
W.C. 
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Companies'  Reports,  &c. 

Tliodii-CRlorsoftlic  L-,Ni...N  Ki.K.  TIM.  ItMi.WAV  (';.M1-ANV  rcoommeml 
a  Hnal  divirlpnd  on  the  i.rdiiiai-y  sliarrs  of  'i  per  cont.,  making  with  tlic 
intrnm  dividend  of  1  (lei-  eeiit.,  a  <lividend  for  the  year  of  1|  per  eent. 
(against  2  per  eent.),  earrying  forward  £20,!)-12,  against  i;2:!,t)li4). 
'\lio  direetors  of  the  City  and  S  ht;h  I/indon  Railway  Cjmpany 
have  deelared  a  final  dividend  on  tlie  consolidated  ordinary  stoelv  of  1 
per  eent  making  w^itli  the  interim  dividend  of  1  per  cent.,  paid  in  August 
last,  2  per  eent'^  for  the  year  (as  in  1018),  carrying  fjrward  £19,700, 
against  £24,31)7.  * 

The  directors  of  the  North  London  Railway  Company,  after  placing 
£;o.(Ml(l  to  the  general  reserve,  recommend  a  final  dividend  of  3]  per  cent, 
on  the  cons-ilidated  ordinarv  stock,  making,  with  the  inU-rim  dividend 
of  2j  per  cent.,  .').\  per  cent,  for  li)l!).  against  4J  per  cent,  in  1918), 
carrying  forward  £l:!,(>(10. 

The  UsDEBOR^fND  Eleithh  i;  Mi.wAVs  Company  of  London,  Lti-., 
announce  that  the  revenue  will  enaljlc  them  to  pay  the  full  interest  to 
D  'c.  ;ii.  I  19,  on  the  six  per  cent,  first  per  cumulative  income  debenture 
stock,  and  to  pay  interest  at  1  per  eent.  on  the  six  per  cent,  income 
bonds  of  1948  for  the  half-year,  with  a  carry  forward  of  about  £.'i4,00(). 
The  directors  of  the  Metro poLrr an  Distkict  Railway  Co.mpany 
reeommend  a  final  dividend  on  the  ">  ]ier  cent,  second  preference  stock 
of  1,',  i)er  cent,  making  with  the  interim  dividend  of  2.i  per  cent.,  4  per 
cent!  for  the  vear,  carrying  forward  £22.098.  The  full  dividend  was 
declared  on  the  second  preference  stock  in  1918,  £21,.'J31  being  carried 
forward. 

For  the  year  ended  June  30,  1919.  the  profit  of  the  Spanish  and 
Ceneral  Wireless  Trust  Company,  was  £o,.'500,  with  £483  brought 
forward.  The  credit  balance  is  £5,983,  and  will  be  carried  forward.  It 
is  proposed  to  convene  an  extraordinary  general  meeting  for  submitting 
are  solution  to  voluntari  y  liquidate  the  company  and  sell  its  assets  for 
fullv  p:iid  shares  in  a  new  company,  with  wider  powers. 

The  directors  of  the  Globe  Teleiiraph  and  Trust  Company,  Ltd., 
announce  a  final  dividend  of  14s.  i)er  share,  making  10  per  cent,  for 
the  year.  They  also  announced  that  (iO,37(i  new  ordinary  shares  will 
be  issued  at  par  in  the  proportion  of  one  for  every  three  already  held, 
so  as  to  enable  the  company  to  take  up  its  proportion  of  the  new  shares 
issued  by  the  Eastern,  Eastern  Extension  and  Western  Telegraph 
Companies. 

The  directors  of  the  Central  London  R  \ilwav  Cjmpany  recommend 
a  final  dividend  on  the  undivided  ordinary  stock  of  1.!  per  cent.,  making 
with  the  inti'rim  dividjnd  of  2  per  cent.  3i  psr  cent,  for  1919  (against 
4  per  cent.) ;  a  final  diyidsnd  on  the  preferred  ordinary  stock  of  2  per 
cent.,  miking  with  the  interim  dividend  4  per  cent.  ;  and  a  dividend 
on  the  defe  T.'d  ordinary  stock  of  3  ])-'r  cent,  (against  4  per  cent.), 
(arr-in>,  forward  £ii,762,  against  £17,485. 

Tin-  CiiNiKAL  Ei.i;('Ti;ir  .Supply  Company,  , Ltd.,  reports  that  after 
ti,in~f.  I  Micj  t;_'J,7tir.  ((.  cl,|ircciation  fund,  and  writing  off  £400  for 
di^.Miuit  MO  issue  i.f  .1.1.  iLiuie  .stock  there  was  a  loss  of  10s.  on  the 
working  for  1919.  Derluctmg  the  amount  from  th'e  credit  balance  of 
£8  17s.  brought  forward,  the  credit  balance  of  £8  7s.  is  to  be  carried 
forward.  Last  year  £22,253  was  placed  to  depreciation  and  sinking 
fund  ;  £400  written  oil  discoufit  on  debenture  stock  and  £8  17s.  forward. 
An  extraordinary  meeting  of  the  General  Electric  Company,  Ltd., 
will  be  held  to-morrow  for  the  purp. ise  of  passing  resolutions  consolidating 
the  1,665,790  issued  ])referencc  and  144.210  of  the  unissued  preference 
shares  into  "  A  '"  preference  shares,  and  making  the  1,800,000  pretej-ence 
shares  at  iiresent  unissued  T\  per  cent  "  B  "  cumulative  preference 
shares.  The  cajiital  will  then  be  £(i,()(  10,1 100,  tlivided  into  1,800,000 
6i  per  cent.  "  A  "  cumulative  preference  anil  I  .SOO.OOO  71  per  eent.  "'  B  " 
cumulative  preference  shares  and  2,400.0011  ordinary  shares  of  £1  each. 

At  the  meeting  of  the  Dublin  United  Tra.mway.s  Company  (189;i) 
LrD.,  on  Tuesday,  it  was  reported  that  the  amount  available  for  division 
was  £148,271.  Interim  dividends  amounting  to  £24,150  were  |).iid  in 
August,  1919,  and  it  was  decided  to  pay  a  dividend  at  the  i,.!.'  ..I  li  |.  i 
,-cent.  per  annum  on  the  preference  stock  for  the  half-year  cml.  .1  1 1.  .  .  :ij . 
and  a  final  dividend  at  the  rate  of  7  per  cent,  per  annum,  less  l  ;i  \  i  ma  kinj 
6  per  eent.  for  the  year)  on  the  ordinary  stock  for  the  same  half-j'ear, 
together  with  a  bonus  of  Is.  6d.  (tax  free).  A  sum  of  £30,000  was  placed 
to  deferred  renewals  of  rails,  £27,0rO  to  deferred  renewals  of  cars,  £12,321 
was  added  to  general  res?rve  and  £4, (00  written  off  price  pi  investments. 
The  dividends,  bonus  and  sums  set  aside  absorbed  £131.191  and  left 
£17,0S0  3s.  4d.  to  be  carried  forward. 

The  directors  of  the  Autom.vtic  Telephone  Manuf.u'TURing  Com- 
pany, Ltd.,  announce  that  the  earnings  will  be  insufficient  to  allow 
j)aymcnt  of  any  dividend  on  the  ordinary  shares.  In  a  circular  issued 
to  the  shareholders  it  is  stated  that  many  of  the  ))atents  have  expired 
and  others  have  but  a  comparatively  short  life,  these  patents  repre- 
senting £240.000,  or  -iO  per  cent,  of  the  capital.  The«!  are  negotiations 
with  an  international  .syndicate  for  the  formation  of  a  new  concern, 
under  the  title  of  International  Automatic  Electric  Company,  to  acquire 
the  right  to  carry  on  business  in  1 1  European  countries  where  the  present 
company  has  no  such  rights.  The  new  company  will  have  a  capital  of 
£920.000  (2C0.0C0  7  per  cent,  cumulative  preference,  360,0(10  ordinaiy 
and  3f  0,000  deferred  shares  of  £1  each).  The  new  preference  shares 
will  be  exchfngeable  for  those  now-  in  existence,  while  the  whole  of  the 
new  deferred  will  go  to  the  syndicate  as  consideration  for  the  provision 
of  additional  capital  for  ex-tensions  up  to  £100,000,  and  manufacturing 
onl.Ts  .  ..ii\iic_'  a  fixed  percentage  of  profit  from  countries  outside  the 
I'niii  .1  Kiiij.l.im  to  the  foUowiua  minimum  amounts:  £100.000  in  1920. 
£I..o.iiiii)  ,11  |;)2I,  and  of  £200,000  per  annum  in  1922  to  1927  inclusive. 


The  half-yearly  meeting  of  tlie  Tyniwidk  Tramways  and  Tramroads 
Company  took  jilace  on  'J'uesday,  when  it  was  rejiorted  tliat  for  the 
half-year  ended  Dec.  31  the  surplus  of  receipts  over  expenses  was  £7,177 
with"  £1,757  brought  forward,  the  total  was  £8,934.  After  cleductin.j; 
interest  on  motrgages,  &e.,  the  balance  of  £7,585.  \  ilividcn.l  was 
declared  on  the  ordinary  shares  at  the  rate  of  5  i)er  cent,  jjc'r  ann\mi, 
making'  5  per  cent,  for  the  year,  £1 .4('0  was  placed  to  reserve  for  renewals, 
depreciation,  &e.,  leaving  to  be  carried  forwai-d  £2,237.  The  tralfic 
receipts  increased  by  £4,850  compared  with  the  corresponding  half- 
year  of  1918,  and  for  the  whole  year  the  inerea.se  was  £7,23S. 

The  gross  receipts  of  the  Metropolitan  Railway  Company  for  the 
year  1919  amounted  to  £1,712,952  .and  the  expenditure  to  £1,279,074. 
After  taking  into  accojint  the  miscellaneous  rctu'ipts  fi-om  rents,  &c., 
the  total  net  income  is  £637,328.  After  adding  balance  from  1918, 
deducting  interest  and  other  fixed  (diargcs,  and  also  the  dividcn<ls  on  the 
preference  stocks,  the  available  balance  is  £100,()80.  An  interim  dividend 
of  1  per  cent,  per  annum  was  paid  on  the  ordinary  stock  for  the  half-\  ear 
ended  June  30,  and  the  directors  reeommend  payment  of  a  final  dividi'iid 
at  the  rate  of  1.1  per  cent,  per  annum  for  the  half-year  ended  Dec.  31, 
making  1]  per  cent,  for  the  year,  leaving  £19,864  to  carry  forward.  .A 
sum  of  £40,000  lias  been  transferred  to  general  renewals  fund,  compared 
vrith  £20,(;00.  Although  there  has  been  a  large  increase  in  the  traffic, 
the  expenditui-e  has  grown  in  a  much  greater  r"atio  by  reason  of  the  con- 
cessions made  by  the  CJovernment  to  the  staff  and  of  the  higher  cost  of  all 
commodities,  especially  coal,  and  consequently  the  ;\Tii..nnt  received 
from  the  Government  under  their  guarantee  is  c..ii-i.l.  lal.ly  Lo.ati'r  than 
in  1918.  To  meet  the  heavier  expenditure  there  is  m.  alt.riialivc  lint  to 
increase  passenger  fares,  many  of  which  were  not  subject  to  the  general 
advance  of  50  per  cent,  made  in  1917.  In  view  of  the  expansion  of  traffic 
over  all  sections  of  the  railway,  additions  to  the  rolling  stock  and  elec- 
trical plant  have  become  imperatively  necessary.  Orders  have  been 
placed  for  the  construction  of  a  number  of  new  trains  and  locomotives, 
and  negotiations  are  proceeding  for  additional  generating  plant. 

The  net  profit  of  the  Yorkshire  Electric  Power  Company  for  1019, 
after  payment  of  mortgage  and  other  interest,  was  £54.133,  against 
£46,536  in  1918  and  £33,258  in  1917,  and  with  £10,224  brought  forward 
the  total  is  £64,358.  The  directors  reeommend  payment  of  a  dividend 
at  the  rate  of  6  per  cent,  per  annum  on  the  cumulative  i)reference  and 
8  per  cent,  on  the  ordinary  shares  (against  9  per  cent.),  the  transfer  of 
£15,000  to  general  reserve  (making  the  sum  £74,000),  carrying  forvvard 
£17,596.  Notwithstanding  the  change  from  w-ar  to  peace  conditions, 
the  substantial  progress  made  during  past  years  has  been  maintained. 
It  is  proposed  in  future  to  pay  di-vidends  half-yearly  on  the  ordinary 
shares,  the  interim  dividend  on  both  classes  being  payable  in  August. 

A  feature  of  the  comjiany's  deveto)iment,  which  the  directors  note 
with  satisfaction,  is  the  gi..i.i..j  pia.  li.  •  ...i  lli.'  1..1I  of  power  users  to 
invest  capital  in  the  comp  an,  .  1  |il.,  ..f  ni-iallii.^  small  units  of  power 
plant  in  their  works  for  th. a.  .  .!.■  ,i.,  .U.  11. .■  in.simeuts  of  the  com- 
pany's consumers  and  of  dinTtoi-s  ot  c.impanies  taking  supply  now 
exceed  one-fifth  of  the  issued  capital.  There  has  been  during  the  year 
a  large  growth  in  the  revenue  on  account  of  energy  su])i)lied  both  to 
individual  power  users  and  to  auth..iisr.l  .listributors.  The  continued 
increase  in  the  cost  of  coal  has  ciii|.i.  .sis.  .1  ih.-  advantages  of  the  com- 
pany's sujiply  to  ])ower  users,  and  a.l.liii.aial  Generating  plant  is  required 
to  meet  the  large  and  increasing  d.-mands  f.ir  current.  A  commencement 
of  bulk  sup])ly  has  been  made  to  Spenborough  and  Elland  ITrban  Councils, 
and  terms  have  been  agreerl  with  the  Corporations  of  Batley,  Dewsbury. 
Todmorden  and  Waketield,  from  which  a  consideralile  demand  will  arise. 
The  report  stat<'s  that  the  Electricity  (.Supply)  Act  intrf)duces  eerlaiii 
legislative  amendments  which  should 'facilitate  future  developments. 

In  the  report  of  the  M-elb;iiirnk  Electric  Supply  Company,  Ltd., 
for  the  year  ended  Aug.  31,  1919,  it  is  stated  that  the  operations  of  the 
comjiany  during  a  portion  of  the  pari...!  weic  a.lvcr.scly  alTected  by  the 
strike  of  .seamen.  Owing  to  the  sl...!la^.>  ..f  fn.i,  il..'  aiitli..i  il  ies  impo.s.-d 
drastic  restriitions  in  the  use  of  ,0.s  in,  an.  [.a  1 1  i.ail  .  1 1\  in  ih.-  supjily  ol 
l.ower  for  industrial  purpo.ses.  Tli.' ;.;i..s,s  pn  .lit  In. in  ih.-  .M.IlM.urne  an.l 
i:.'..|,.n.j  undertakings  amounted  to  £180,161,  compared  with  £161,887 
t..r  til.  previous  year,  an  increase  of  11  per  cent.  After  payment  of 
iinina.j.  ni.'ut  and  general  expenses  at  the  London  head  office,  and  after 
providing  for  the  debenture  and  gold  bond  interest,  &e..  the 
directors  have  written  £1,134  off  sundry  items  of  capital  expenditure, 
placed  £10,000  to  reserve  for  income  tax  and  excess  profits  duty,  £20,000 
to  gold  bonds  redemption  account  and  £20,501  to  general  reserve,  leaving 
a  balance  of  £78,621.  Deducting  the  two  half-yearly  dividends  on  the 
7  [ler  cent,  first  cumulative  preference  shares,  the  interim  and  final 
dividends  on  the  eon.=olidated  ordinary  stock  (making  10  per  eent.  for 
the  year),  the  year's  balance  was  .-£15.201.  With  £34,849  brought 
forward,  the  total  credit  balance  of  £50.050  15s.  was  carried  forward.  The 
total  n.-t  .apit  il  i-xpended  on  the  Melbourne  aial  t;..!...!'-'  undertakings 
(incln.iinj  Iraniwavs)  is  now  £1,744,692,  an  in.  i.  as,.  .,1   ti'lL'.378. 

At  .M.  Il.'.imi..  liiere  are  42,430  consumers  (a..;aiiisl  .IP.sTll).  and  the 
total  connecti.ms  arc  66.507  kw.  (including  30,318  u.p.  m  motors)  ;  and 
at  Geelong  there  are  3.374  consumers  (3,148),  and  the  connections  are 
5,497  kw.  (including  2,415  H.p.  in  motors).  The  area  of  the  suburban 
distri.  ts  HI  Milli.iurne  covered  by  the  company's  statutory  powers  is 
92  .s.p  1..1I.  -.  »iil.  an  estimated  population  of  407,000  ;  and  a  supply  ot 
electii,-  lijlii  ,111.1  power  is  now  available  in  659  miles  oi  streets,  an 
increase  of  3(>  miles  during  the  year,  these  figures  being  exclusive  of  the 
bulk  supply  which  the  company  is  affording  to  the  local  authorities  ot 
"several  outlying  districts.  The  power  supply  increased  by  10  per  cent., 
the  total  connections  (including  lamps,  motors,  heating,  cooking  ami 
other  apparatus)  increased  by  12  per  cent.,  and  the  total  units  sold  by 
7  pel'  centi 
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Nev  Companies. 

BROLT.  LTD.  lUiH.oTJl.  Kij;.  .luii.  2S.  ..i|iitttl  a.VI.000  in  £1  slian-s. 
Objects  :  To  take  nvor  the  luiainess  of  electrical  and  meelianieal  encineers, 
and  manufncturer.s  of  and  dealers  in  el?etrii'al  appamtus.  plant.  &c, 
carried  on  by  Brolt,  Ltd.  (incorporated  In  !01l).  at  Birniinuhnm  and 
elsewhere.  First  directors  are:  B.  Brooks.  .\.  ('.  .lohnson,  A.  Broun, 
K.   Brown  .ind  H.  \V.  AlcNander. 

CAR  LIGHTING  SET  COMPANY.  ITP.  ( it>2.8«)i))-  I'rivatc  company- 
RejI.  .Ian.  HI.  c.ipital  iVi.ttlil  in  11  .share;-,  to  carry  on  the  business  of 
manufttrtnivr.-.  fiipplicr.".  in.stallcrs  and  repairers  of  li^htiii).'.  starting 
amldrivin);appanitus.  Ac.  Kii-sl  directors  an-  ( '.  W.  Akers.  .\.  .1.  Austin, 
and  VV.  Blankara  (all  permanent).  Kejr.  onice :  :iti.  Maiden-lane. 
.Strand.  W.C.i. 

OBIEK^L  WELDIN1  COMP  V*Y.  LTD.  ( 10.881  )  —  l'rivat?  company. 
Reg.  in  hMintniruh  .Ian.  'I.  i-apilal  iltl.'.iutl  in  £1  shares,  to  carry  on  in 
(;lasj;o\v  the  liii*incss  of  welders  by  oxy-acetylene  and  other  autogenous 
proce.-<ses.  At.  l-'irst  directors  ar^'  R.  Baillie.  A.  Paton  and  I'.  I.inn. 
Ki'fi.  ottice  :    1!>.  Muirhnusi-. street.  (JIasgow. 

HODGSO:r  tc  PARTNERS.  I.TO.  (lliS.HTO).  — Private  company.  Reg 
Feb.  4.  capital  £.").()IM)  intl  shai-es.  to  carry  on  the  busines.'t  of  founders' 
electricians,  decorators,  and  any  business  in  which  electricity  may  be 
used,  and  ti<  acquire  business  of  F.  Hodgson.  First  directors  are  : 
F.  Hnd'.'son  A.  K.  W.-llman.  H.  .1.  Kirbv  and  H.  T.  .Smith.  Reg.  office  : 
ll'.  Heath  street.  H.impstcail.  X.W. 

ICENI  ENGINEERING  COMPANY.  LTD.  ( lt):!.((37)— Private  ci.mpany 
Reg.  .Ian.  2i).  capital  O.DIKI  in  £1  shares,  to  carry  on  in  Letchworth  and 
elsewhere  the  bu.siness  of  mechanical  and  electrical  engineers.  &c..  and 
to  adopt  an  agreement  with  T.  F.  Wild.  First  directors  are  ('.  F.  Ball. 
.1.  \V.  K.  Powell,  (i.  <'.  Swansim.  IC.  .1.  Simmons  and  ('.  H.  .Jollcy. 

NATIONAL  ELECTRIC  SIGNS.  LTD.  (!fi3,301 ).  — IVivate  company. 
Reg.  .Ian.  2t).  capital  io.ODC  in  £1  .shares,  to  carry  on  the  business  of 
electric  and  illuminated  sign  manufacturers  as  formerly  carried  on  by 
H.  H.  .Scott  and  0.  I.  .Scott,  as  the  National  Electric  Sign  Company. 
Reg.  Office:  til  and  fi2.  Lincoln's  Inn-fields.  W.f. 

PAXTON'S  (CARDIFF).  LTD.  (103,221).  Private  company.  Reg- 
.Ian.  23.  capital  £3,11(10  in  £1  shares  (1,000  founders),  to  take  over,  as 
from  Feb.  1,  191!',  the  business  of  electrical  engineers  carried  on  by  .A. 
Paxton  and  H.  \V.  C.  Hinchley  at  Regal  \Vork,s,  WTiitchurch-road, 
Cardiff.      First  directors  arc  :  A.  Pa.xton  and  H.  W.  ('.  Hinchley. 

SMALL  POWER  DYNAMO  AND  MOTOR  COMPANY.  LTD.  ( l(>3,4i;9).— 
Private  r(im|Kiiiy.  Rci'.  .hin.  2S.  i-ajiital  £."1.  nMI  in  £1  shares.  Objects: 
To  take  over  tlic  l)usiiicss  of  electrical  and  mechanical  engineers,  carried 
on  by  .\.  Radcliffc  and  F.  S.  Blakcy  as  the  Small  Power  Dynamo  and 
Motor  Company.  Permanent  directors:  A.  RadcIifTe  and  F.  S.  Blakey. 
Keg.  office:   12!>.  Old-lane.   Higher  Openshaw.   Manchester. 

W.  B.  &  J.  BAIN.  LTD.  ( 1(1.912).— Private  company.  Reg.  in 
Edinburgh  .Ian.  21.  ca]iital  £7.(J(Mi  in  £1  shares,  to  acquire  the  business 
of  general  and  electrical  engineers  and  merchants,  agents.  &c..  carried 
on  as  W.  B.  &  .1.  Bain.  First  directors  are :  W.  B.  and  -J.  Bain. 
Secretary  :   A.    Mel<ean.     Reg.   office  :  52,   Robertson-street,  Glas!;o«-. 


Prices  of  Metals.  Chemicals,  &c. 

TtTESDAY,  Feb    lo. 

Copper —  Price.  Inc.  Deo. 

Bestsslected perton  £128  10     0  £3  10     0  — 

Electro  Wirebars £1.32     0     0  £7     0     0  — 

H.C.  wire  basis per  lb.  U.     ofjd.  ^d.  — 

Sheet ,,  Is.     <Ud.  §d.  — 

Phosphor-bronze  W'l're — 
Phosphor-bronze 

wire, basis  „  Is.  9  I'jd.  jjd.  — 

Brasi  60/40— 

Rod, basis      „  Is.   i;d.  id.  ■ — 

Sheet,  basis   „  Is.  4,'d.  id.  — 

Wire,  basis    ,,  Is.  43d.  3d.  — 

Iron — 

Cleveland  Warrants     per  ton  £9     2     (i  —  — 
Gilvanised      steel 

wire,  basis  8  SWG         „  £39     0    0  —  — 

Lead  Pig — 

English  „  .jO    .">     0  £1    l.j     0  _ 

Foreign  or  coloniil             „  49   17     6  £2     7     l>  — 

Ti'Ti— Ingot    392  1.5     0  £8   l.".     0  — 

Wire,  basis     per  lb.  0     4  10  Id.  — 


Salammoniac. — Per  cwt.93s.and90s. 
Sulphur  (Flowers). — Per  tjn  £22. 

„      (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pvrites,  168°).— 

Per  ton' £7  I83.  9d. 

Rubber. — Para  fine.  2s.  7d. :    plantation  1st.  latex 

Shellac— T.'S.  Orange,  8fi0s. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  andtherubber  figures  byW  T.  Henley's  Telegraph  Works  .Company. 


Copper  Sulphate. — Per  ton  £50. 
Boric    Acid  (Crystals). — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate —Pf^r  lb.  6d. 
9|d.  lb. 


Thirty-Seven  Years  Ai^o. 

[From  TuE  Electrician,  Fcli.  Ui,  18S3] 

Moke  Oas  (from  the  Leader). — Whatever  angry  feelings  may  at  first 
have  been  aroused  among  the  owners  of  gas  pn)|K-rty  by  the  intrusion 
of  the  electric  light  must  now.  we  should  imagine,  give  |)lace  to  sentiments 
nearly  akin  to  gratiliide.  The  scare  which  temporarily  depreciated  the 
price  of  gas  shaivs  lo  about  half  their  market  value  has  been  followed 
by  an  e(|uivalenl  rise  and  a  steady  tone  which  is  not  likely  to  give  way 
to  panic  again  in  a  hurry.  Bui  this  is  not  all  :  the  competition  of  the 
electric  light  has  created  a  demand  for  better  illumination,  and  this  n\cans 
the  consumption  of  ini>regas.  The  public,  we  have  heird  it  stated,  have 
become  quite  demoralised  in  the  matter  of  street  lighting,  and.  haviiii; 
tasted  the  luxury  of  a  well-lighted  thoroughfai-e.  will  iMt  again  submit 
to  anything  less  luxurious  in  place  of  it.  We  arc  not  i  1  the  secrets  of  the 
gas  manufaclurci-s.  but  noboily  can  walk  along  either  of  the  two  givat 
footways  which  lead  from  the  City  (o  the  West  End  without  feeling 
perfectly  convinced  that  the  consumption  of  gas  must  have  greatly 
increased  siiuc  electricity  essayed  to  extinguish  it.  The  gas  corpoialioiis 
aiv  not  likely  to  be  making  this  great  ilisplay  e.xperimentally.  or  at  a 
loss,  as  is  spitefully  alleged  of  one  or  two  electric  lighting  companies  :  and 
we  may.  tlicrcforc.  conclude  that  the  receipts  of  the  former  have  of  late 
been  greatly  augmented.  For  this  they  have  to  thank  the  electric  light, 
and  we  hope  ihcy  arc  grateful.  The  exhibition  of  gas  lighting  appliances 
at  the  Crystal  Palace  is  another  boon  which  the  ga.s  companies  owe  to 
the  electric  light.  Nominally,  it  is  a  competitive  exhibition  bclwccii 
the  two  systems  of  lighting,  the  old  and  the  new  ;  but  in  reality  the 
gas  ])cople  have  the  field  almost  to  themselves,  some  well  known  electric 
lighting  engineers  even  going  so  far  as  to  exhibit  gas  lighting  appliances 
onlv.  and  not  their  electric  lighting  inventions. 

The  few  ixhibits  of  electrical  illumination  on  view  are  of  little  aciouiil. 
and  arc  not  calculated  to  depress  the  spirits  of  shareholders  in  the  old 
companies.  Whether  this  is  a  wise  piece  of  self-denial  on  the  part  of 
the  electric  lighting  interests  time  alone  will  show  ;  certain  it  is  the  gas 
interests  are  just  now  in  the  ascendant  at  the  Crystal  Palace,  and  nobody 
can  blame  them  for  making  the  most  of  the  occasion.  There  are  several 
useful  lessons  to  be  learnt  at  this  exhibition,  however,  which  those  who 
are  intercsteil  in  the  future  of  the  electric  lighting  may  profit  by.  and  we 
will  mention  a  few  of  them.  First  of  all.  gas  is  here  at  its  best.  We  so 
what  it  can  do.  Not  that  anybody  doubted  we  could  have  more  light  by 
consuming  more  gas:  but  the  gas  engineers  appear  to  have  thought  it 
necessary  to  remove  the  doubt  if  it  existed.  .■\t  a  prolligate  expe:idi  turc 
of  gas,  they  have  lit  uji  this  vast  edifice  splendidly, 

Telepho.nk:  Comjuinication  with  Liuiithoi'ses. — Mi-.  Chamberlain 
was  asked  at  Swansea  last  Friday  whether  the  Oovernincnt  would  assist 
the  establishment  of  a  telephone  wire  between  Lundy  Island  and  the 
mainland.  It  is  understood  that  Lloyd's  have  now  determined  to 
erect  one  within  six  months,  provided  they  can  obtain  a  subsidy  of  £600 
a  year  from  merchants  and  others  on  the  Channel. 

Thk  Liohtiso  oj-  Bath.— The  Town  Council  of  Bath  have  awoke  to  the 
fact  that  the  prcs:-nt  lighting  of  the  streets  is  "  di.sereditable."  To 
improve  it  they  are  going  tf)  substitute  6  ft.  for  4  ft.  burner,^,  and  intro. 
ducc  large  gas  lamps  at  certain  points,  and  for  this  they  are  coing  tn  pay 
£')7  m')re  per  annum  than  at  present.  The  Town  Coun  il  an-  by  no 
means  unfavourable  to  electric  lighting. 

Electric  Lkjhtixc  in  Budapest. — Electric  lighting  is  progres.sing 
in  this  gay  Hungarian  town.  We  hear  that  Herren,  Ganz  &  Cr)nipany 
are  to  light  up  the  National  Theatre  by  means  of  1,000  .Swan  lamps  :  that 
they  are  already  fitting  up  200  similar  lamps  in  a  corn  mill  there  ;  and 
that  the  Cafe  Sleenasseer,  on  the  Corsn,  is  lighted  by  means  of  lamps,  thf 
invention  of  Herr  Zipernowsky,  whose  patronymic  dir-s  ml  aound 
Hungarian. 

TiiE  Cost  of  Electric  Liohting. — Champagne  has  n  )t  yet  been  S'>1(1 
for  the  price  of  beer,  says  the  "  Engineer,"  but  there  can  be  no  doubt 
that  money  is  m-ide  by  champagne  growers,  and  there  is  good  reason  to 
believe  that  the  demand  for  it  is  practically  unlimited.  We  may  regard 
electric  lighting  as  re])resenting  champagne,  whilst  gas  stands  fi>r  beer, 
and  feel  confident  that  the  public  will  willingly  use  the  former,  even 
though  the  price  should  be  higher  than  gas. 

Electric  Railways. — Owing  to  the  sudden  cessation  of  Court  fes- 
tivities at  Berlin.  con.sequent  on  the  death  of  the  Emperor  William's 
brother.  His  Majesiy's  physicians  have  been  somewhat  at  a  loss  how  to 
jirovide  suitable  recreation  for  him.  A  hajjpy  thought  seems  to  have 
suddenly  o^currsd  t  >  them,  h-.iwever-  v'l?..,  that  of  interesting  scientific 
lectures.  No  sooner  said  than  done,  and  accordingly  the  first  of  a  series 
of  such  lectures  was  given  before  the  Emperor  and  other  members  of  the 
royal  family  by  Or.  Werner  .Siemens  a  few  days  ago.  His  subject  was 
electric  railways  in  general,  and  the  elevated  electric  railway,  with  which 
he  hopes  to  provide  Berlin,  in  particular.  His  audience  are  said  to  have 
listened  very  atfcntivcly. 

International  Electrical  Exhibition.  Vienna.  Wc  .stated  in  a 
recent  note  that  an  International  Electrical  Exhibition  will  be  held  in 
Vienna,  under  the  patronage  of  the  Austro-Hungarian  Government, 
in  the  months  of  .August,  September  and  October  next.  At  the  request 
of  the  Austrian  .Minister  of  Commerce,  and  of  the  Managing  Committee 
of  the  Exhibition,  the  Council  of  the  Society  of  Telegraph  Engineers 
have  appointed  a  committee  to  receive  applications  for  space  from  British 
exhibitors,  and  for  promoting  generally  the  formation  of  a  British 
section.  A)»j)lieations  should  be  made  as  early  as  possible,  and  should 
be  addressed  to  the  Secretary  of  the  Society  of  Telegraph  Engineers  ami 
of  Electricians,  4,  The  .Sauctuarv,  Westminster,  .S.W. 
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Notes. 


The  Electricity  Commissioners. 

As  foreshadowed  in  last  week's  issue  of  The  Electrician, 
it  is  now  officially  announced  that  Sir  John  Sxell  has  been 
appointed  chairman  of  the  Electricity  Commissioners  under 
the  Electricity  (Supply)  Act,  and  that  Mr.  Harry  Booth,  of 
the  Board  of  Trade,  and  Mr.  A.  Page,  the  general  manager  of 
the  Clyde  Valley  Electrical  Power  Company,  have  been 
appointed  Commissioners.  In  addition,  Mr.  W.  W.  Lackie, 
manager-engineer  of  the  Glasgow  Corporation,  has  also  been 
appointed  a  Commissioner.  It  cannot  be  said  that  these 
appointments  will  cause  any  great  surprise,  as  most  of  them 
have  been  known  unofficially  for  some  time,  but  Government 
Departments  love  both  mystery  and  delay,  and  what  might 
(as  far  as  any  one  can  see  to  the  contrary)  have  been  done  some 
weeks  back  has  now  been  done  at  last.  Nor  will  anyone  be  dis- 
posed to  criticise  harshly  the  appointments  now  that  they  have 
been  made.  In  a  recent  issue  we  laid  down  that  the  Com- 
missioners must  have  the  qualities  of  sympathy,  outlook  and 
tact,  while,  as  far  as  the  engineering  Commissioners  are  con- 
cerned their  qualifications  are  prescribed  in  the  Act  itself.  We 
feel  certain  that  Sir  John  Snell  is  the  right  man  in  the  right 
place.  He  has  had  wide  engineering  experience,  and  what  is 
more  important,  wide  Parliamentary  experience.  Moreover, 
he  possesses  the  qualities  mentioned  above  in  a  high  degree. 
Mr.  Booth  represents  the  official  element.  Some  hard  things 
are  said  about  officialdom,  and  some  hard  things  have  been  said 
about  Mr.  Booth.  But  while  our  country  is  governed  and 
administered  as  it  is  officials  are  necessary,  and  his  fellow 
Commis.sioners  will  no  doubt  find  his  experience  useful  in 
carrying  out  their  work.  It  may  be  taken  that  Mr.  Lackie 
represents  the  municipal  side  and  Mr.  Page  the  privately- 
owned  side  of  electricity  supply.  It  is  curious,  and  perhaps 
a  little  unfortunate,  that  they  should  both  come  from  Glasgow, 
but  it  is  becoming  so  usual  for  Englishmen  to  be  ruled  by 
Scotchmen  and  Irishmen  that  we  should  now  be  surprised  if  a 
different  procedure  were  followed.  Another  criticism  is  that 
Mr.  Page's  experience  of  the  operation  of  privately-owned 
undertakings  is  short.  Before  1917  he  was  for  many  years 
wit'«  the  Glasgow  Corporation,  so  that  it  might  have  been 
better,  and  by  no  means  impossible,  to  have  appointed  some  one 
more  intimately  connected  with  a  power  or  electricity  supply 
company.     The  appointments  now  made  leave  one  vacancy 


in  the  ranks  of  the  Commissioners.  We  sincerely  hope  this  will 
be  filled  by  a  financial  expert.  Finance  is  a  great  rock  in  the 
stream  of  electrical  progress,  and  it  will  require  much  care  if  it  is 
to  be  steered  past  in  safety.  Engineering  knowledge  and  fami- 
liarity with  official  procedure  will  not  suffice  to  lead  us  to 
success  if  the  necessary  control  in  this  respect  is  lacking.  All 
these  statements  are  made  in  no  spirit  of  captiousness,  but 
with  a  very  genuine  desire  that  the  Commissioners  should 
carry  out  their  duties  with  the  greatest  possible  success.  They 
have  a  difficult  time  before  them,  they  will  not  succeed  in 
pleasing  everybody  (they  will  even  be  foolish  if  they  try), 
but  if  they  tackle  their  task  in  a  spirit  of  high  endeavour  (as 
we  feel  sure  they  will)  they  will  carry  with  them  the  good 
wishes  of  all  who  desire  to  see  the  germ  of  progress  working  in 
the  electrical  industry. 


Possibilities— Pleasant  and  Unpleasant. 

The  Electricity  Supply  Act  will,  in  fact,  mean,  we  all  hope,  a 
renaissance  in  the  electric  supply  industry.  Many  of  the  old 
rigidities  which  "  cribbed,  cabined  and  confined "  under- 
takings will  melt  away  under  the  sunbeams  of  the  easy 
procedure  inaugurated."  All  this  is  to  the  good  of  everyone 
concerned.  But  there  is  another  side.  The  new  conditions 
may  give  rise  to  a  recrudescence  of  those  speculative  ventures 
which  characterised  the  early  days  of  the  industry.  The  fact 
that  privileges  are  now  made  easier  of  attainment  may  tempt 
the  financial  hawk  to  hover  over  the  tempting  bait.  It  will 
be  the  duty  of  the  Commissioners  to  give  these  birds  of  prey 
short  shrift.  The  intention  of  the  Act  is  to  give  the  present 
undertakers  in  a  district  a  chance  of  autonomoits  self-develop- 
ment. W^hat  privileges  there  are,  are  meant  for  them.  Further, 
if  ever  there  comes  a  case  for  the  Commissioners  to  adjudicate 
upon,  as  between  rival  claimants,  it  should  be  fully  understood 
that  preference  must  be  given  to  that  undertaker  who  has  the 
best  record  as  a  servant  of  the  public,  and  who  has  earned  out 
most  faithfully  his  duties  to  consumers.  To  take  a  case^in 
point.  Under  the  Act  an  abbrcAnated  procedure  is  prescribed 
for  obtaining  Provisional  Orders.  This  means,  of  course,  that 
they  can  be  obtained  with  greater  facility  and  with  less 
expense.  It  is  obvious  that  more  caution  will  have  to 
be  observed  in  granting  orders  otherwise  we  shall  see  thein 
snapped  up  by  people  who  have  no  intention  of  working  the 
Order,  but  merely  wish  to  sit  on  it  until  a  purchaser  comes 
along,  or  to  make  some  other  nefarious  use  of  it.     A  traffic  in 
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Orders  or  in  Special  Aits,  should  be  prevented  at  ail  costs. 
The  Commissioners  will  need  to  be  very  alert  to  checkmate 
there  ""  snappers-up  of  unconsidered  trifles."  For  instance,  as 
bearing  on  this  point,  in  the  past  out  of  1,224  Orders  granted 
by  the  Board  of  Trade,  370  have  been  revoked  or  repealed,  so 
that  even  under  the  unfavourable  conditions  then  obtaining  a 
certain  amount  of  speculation  went  on.  Altogether  it  is  cer- 
tainly in  the  interests  of  private  enterprise  that  its  reputation 
as  opposed  to  municipal  ownership,  should  be  delivered  from 
the  taint  which  any  such  abuses  as  we  have  mentioned,  must 
inevitably  give  to  it. 


''London  Traffic  Combine"  Statistics. 

Til().-<K  iiitcri'.^trd  in  the  London  trallic  problem  may  be 
divided  into  three  classes.  The  large  class  who  considers  the 
public  is  being  fleeced  by  a  gigantic  tru.st  or,  in  other  w^ords, 
that  the  many  are  obligedto  travel  expensively  and  uncomfort- 
ably in  order  that  a  few  capitalists  may  line  their  pockets  and 
luxuriou-sly  ])roceed  in  Rolls-Royces  ;  the  small  class  of  share- 
holders who  know  that  the  dividends  they  get  are  meagre, 
when  not  actually  non-existent ;  and  the  largest  class  of  all, 
which  finds  travelling  more  and  more  reminiscent  of  a  moving 
Black  Hole  of  Calcutta.  To  all  three  of  these  classes  the 
statistics  recently  issued  by  the  London  Electric  Railway 
authorities  will  bring  cold  comfort.  Nevertheless,  they  are 
worth  examination.  As  is  well  known,  the  so-called  traffic 
combine  includes  all  the  underground  electric  railways  of 
London,  except  the  Metropolitan  and  the  Great  Northern  & 
City  Railways.  It  also  includes  the  General  Omnibus  Com- 
pany, but  not  the  various  tramway  undertakings  or  the  sub- 
urban lines,  of  tlie  trunk  railway  companies.  In  considering 
these  statistics  the  introduction  of  the  General  Omnibus  Com- 
pany is  an  added  complication  both  as  regards  costs  and  figures 
for  pas.sengers  carried,  but  we  have  thought  it  best  to  include 
them  as  they  have  a  bearing  on  the  problem  as  a  whole. 

Extraordinary  Figures. 

1m)1!  th,.  y,.ar  (.nded  Deceuiber  31,  1919,  the  total  traffic 
receipts  amounted  to  £9,676,839,  an  increase  of  £2,419,829 
over  those  in  the  previous  12  months.  During  the  same  period 
the  operating  expenses  were  £8,179,598,  or  an  increase  of 
£2,645,983  over  the  figure  reached  in  1918,  so  there  is  not 
much  potential  wealth  for  shareholders  in  that.  The  charges 
for  interest,  &c.,  were,  however,  slightly  lower,  and  an  increased 
amount  was  paid  into  the  renewals  fund.  This  expenditure, 
together  with  payments  on  the  guaranteed  and  preference 
stocks,  leaves  £644,305  available  for  dividends  and  reserves, 
or  £118,030  less  than  last  year,  giving  the  ordinary  share- 
holders the  princely  return  for  their  money  of  1|  per  cent. 
Turning  to  the  traffic  side,  we  find  that  the  total  number  of 
passengers  carried  reached  the  enormous  figure  of  1,073,392,548 
no  less  than  170,510,132  more  than  in  1918,  and  243,258,.3.38 
more  than  in  1913.  It,  therefore,  seems  that  to  say  the  Lon- 
doner has  acquired  the  travelling  habit  is  to  understate  the 
case.  It  is  more  than  a  habit — it  is  a  hobby.  But  this  in  itself 
has  not  brought  wealth  to  the  companies,  though  the  average 
fare  per  passenger  has  risen  from  l-45d.  in  1913  and  from 
l-80d.  in  1918  to  l-99d.  in  1919.  Curiously  enough  this 
enormous  increase  in  passengers  has  been  done  on  a  total 
smaller  car-mileage  than  in  1913,  but  this  is  mainly  due  to  a 
reduction  of  no  less  than  14,103,168  car-miles  in  the  omnibus 
miles,  the  railway  mileage  having  increased  in  every  case 
during  that  period,  except  on  the  City  &  South  London  Rail- 
way. It  is,  therefore,  obvious  that  the  enormous  increase  in 
the  number  of  passengers  travelling  has  not  brought  with  it 
anything  like  a  corresponding  increase  in  prosperity,  and  that 
the  Traffic  Combine  has  made  out  a  good  case  for  increased 
jares. 


Higher  Tube  Fares. 

.\n  i-lement  of  humour  is  introduced  into  this  attempt  to 
obtain  powers  to  increase  the  fares  by  the  supjiort  which  is 
being  given  to  the  proposal  by  the  Executive  of  the  National 
Union  of  Railwaymen.  As  was  to  be  expected  i>ractically 
every  other  trade  organisation  is  strongly  opposed  to  any 
increase  in  the  ordinary  railway  fares  or  to  the  abolition  of  the 
specially  cheap  fares  granted  to  workmen.  The  National 
Union  of  RailwaynuMi  has,  however,  taken  up  the  attitude  tliat 
the  i)resent  financial  position  of  the  companies  prevents  its 
members  benefiting  under  the  recent  settlement,  and  that, 
whilst  in  no  way  departing  from  the  declared  policy  of  the 
union  on  the  nationalisation  question,  it  considers  that  while 
the  present  systeni  of  wages  lasts  it  has  no  alternative  but  to 
support  the  Bill.  In  a  recent  issue  we  published  an  article  by 
Mr.  W.  J.  Hisco.x,  in  which  he  referred  to  the  detrimental 
effect  which  this  increase  in  fares  would  have  on  the  supply  of 
labour  in  the  London  engineering  trades.  While  accepting  his 
jioint  of  view,  we  think,  however,  that  it  is  time  that  the  fare 
question  in  London  should  be  placed  on  a  more  satisfactory 
financial  basis.  In  the  days  when  the  workman  was  assumed 
to  be  earning  a  relatively  lower  rate  of  wage  than  that  obtained 
by  other  classes  of  the  community  it  was  only  right  that  he 
should  be  given  some  relief  when  it  was  necessary  for  him  to 
travel  long  distances  to  his  work.  That  time  has  now  ])assed, 
and  there  is  no  reason  why  the  meanest  worker,  like  every 
other  j)assenger,  should  not  pay  his  fair  share  of  the  cost  of 
transport.  We,  therefore,  find  ourselves,  somewhat  unusually, 
in  agreement  both  with  the  railway  companies  and  with  the 
National  Union  of  Railwaymen,  though  for  reasons  difTerent 
from  both. 


Tragi  Comedy  at  Liverpool. 

The  situation  in  the  electric  wiring  trade  at  Liverpool 
seems  to  be  increasing  rather  than  decreasing  in  gravity.  And, 
we  fear,  unless  saner  counsels  prevail  a  deadlock  will  soon  be 
reached,  and  that  we  shall  have  to  record  another  trade  dispute, 
which  could  have  been  avoided  if  matters  had  been  handled  a 
little  more  tactfully.  It  wall  be  remembered  that  last  autumn 
the  employers  and  the  Electrical  Trades  Union  in  the  Mersey 
area  came  to  an  agreement  through  the  District  Joint  Indus- 
trial Council  on  future  rates  of  pay  and  working  conditions. 
This  agreement  was  then  submitted  to  the  National  Joint 
Industrial  Council  for  ratification.  The  employers  on  the 
latter  council  by  a  majority  decided  to  veto  it,  but  the  trades 
unions  interested  refused  either  to  veto  it  or  to  ratify  it.  Not 
having  been  vetoed  the  resolution  was  operative,  according  to 
the  Trades  Union  view.  The  Liverpool  employers,  however, 
stated  that  much  against  their  will  they  were  prohibited  by  the 
National  Employers"  Federation  from  carrying  out  the  agree- 
ment they  had  entered  into,  and  it  is  now  contended  that, 
although  the  constitution  gives  only  the  power  of  veto,  no 
district  decision  ought  to  become  operative  until  it  has  been 
ratified  by  the  National  Industrial  Council.  As  the  result  of 
this  discussion  on  ])rocedure  the  Trade  Union  representatives 
have  withdrawn  from  the  Council,  and,  to  adopt  their  phrase, 
have  "  put  the  new  rules  into  force,"  by  refusing  to  work 
except  under  the  new  conditions.  In  this  attitude  they  are 
being  assisted  by  a  number  of  employers  who  are  not  members 
of  the  National  Federated  Electrical  Association,  and  by  a 
certain  number  who  are.  The  Trades  Union  have  temporarily 
relaxed  their  limitations  on  the  working  of  overtime,  with  a 
view  apparently  to  playing  off  those  who  have  complied  with 
the  rules  of  the  Couiu-il  against  those  who  have  not.  At  the 
same  time  they  have  asked  for  still  further  increases  in  allow- 
ances, and  Mr.  L.  G.  Tate,  general  secretary  of  the  National 
Federated  Electrical  Associations,  has  issued  a  circular  appeal- 
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iug  to  members  to  make  a  lew  to  finance  a  possible  pro- 
tracted dispute.  Indeed,  it  would  really  seem  as  if  both  sides 
were  spoiling  for  a  fight  under  the  mistaken  notion  that  only  by 
fiohting  can  they  bring  the  other  side  to  reason.  Primarily  the 
fault  would  seem  to  lie  with  the  National  Industrial  Council. 
For  the  District  Councils  have  full  powers  by  their  constitution 
to  settle  local  wages,  hours  and  working  conditions  without 
ratification.  This  they  had  done  in  this  case  before  the 
National  Council  came  upon  the  scene.  However,  this  is  no 
time  for  apportioning  the  blame,  the  damage  has  been  done, 
and  the  urgent  matter  is  to  repair  it  before  it  is  too  late.  But 
we  are  afraid  this  will  not  be  done  unless  a  more  conciliatory 
spirit  is  shown  on  both  sides. 


Current  Topics, 

Subjects  of  interest  dealt  with  in  the  current  issue  inclade 
tbe  following  : — 

On  page  188  we  publish  the  fii-st  part  of  an  article  on  "  The 
Calculation  of  Track  Pressure  Drop  and  Ti-ack  Losses  on  Direct 
Current  Electric  Railways,"  by  Mr.  F.  F.  P.  Bisacre.  Up  to  the 
present  there  has  been  very  Httle  information  published  on  the 
mathematical  side  of  these  questions  and  the  author  has,  therefore, 
dealt  with  the  subject  from  this  point  of  view  in  order  to  be  of 
assistance  to  those  who  may  have  to  lay  out  new  electric  railways. 

]SIessrs.  S.  Q.  Hayes  and  W.  A.  Coatee  contribute  an  article  on 
"  Large  Outdoor  Switches  and  Ti-ansformers  "  (page  190)  in  which 
thev  discuss  the  American  practice  of  using  outdoor  transformers 
and  switcligear  for  all  pressures  above  44.(X)0  volts.  The  way  in 
which  tlie  necessary  climatic  conditions  affect  the  design  and  con- 
struction of  this  apparatus  are  dealt  with. 

On  page  19.3  we  give  an  abstract  of  a  Paper  on  "  The  Protection 
of  Alternating  Current  Systems  without  the  Use  of  Special  Con- 
ductors," which  was  read  before  the  Institution  of  Electrical  En- 
gineers by  Major  Kenelm  Edgcumbe.  In  this  Paper  he  calls 
attention  to  the  paramount  necessity  of  maintaining  a  continuous 
supply,  and  gives  an  historical  account  of  what  has  been  done  in  this 
direction  -nith  relay  system  of  protection. 

On  page  195  we  publish  oiu-  usual  serial  article  on  the  progress 
that  has  been  made  with  electrical  heating  and  cooking  apparatus. 

On  page  1 96  we  give  a  preliminary  account  of  the  British  Industries 
Fairs  which  will  be  opened  next  week  at  Birmingham  and  at  the 
Crystal  Palace.  At  the  former  of  these  a  good  deal  of  interesting 
equipment  of  an  engineering  nature  will  be  shown. 

On  page  198  we  give  an  account  of  the  Xational  Conference  of 
Manufacturers  and  Producers  which  was  recently  held  in  London. 
At  this  Conference  a  large  number  of  resolutions  dealing  with 
questions  of  supreme  importance  to  trading  interests  were  passed 
and  an  interesting  discussion  took  place. 

On  page  198  we  conclude  our  account  of  the  electrical  exhibits 
at  the  Ideal  Home  Exhibition  at  Olympia. 

Our  leading  article  deals  with  certain  phases  of  the  problem  of 
how  best  to  bring  electric  cooking  and  heating  apparatus  to  the 
pubhc  notice  (page  201). 

On  page  202  we  publish  a  short  illustrated  biographical  accomit 
of  the  three  engineering  Electricity  Commissioners  who  were  last 
week  officially  appointed  to  carry  out  the  provisions  of  the  Elec- 
tricity Supply  Act. 


Arrangements  for  the  Week. 

FKIDAT.Feb.  20tli  (to-day). 

Institvtiox  of  1Iechan"ic.\l  Exgin'eers. 

6  p.m.     At  .Storey's  Gate,  St.   James's  Park,  London,  S.W.     Re- 

sumed discussion  on  ''  Recent  Advances  in  UtiUsation  of  Water- 
Power,  "  by  Mr.  E.  M.  Bergstrom. 

IxSTiTUTiox  OF  Electric-vl  Exgineers. — Studekts'  Meeti>-g. 

7  p.m.     At    Faraday    House,    Southampton-row,    London,    W.C. 

Discussion  on  "  State  Ownership  v.  Private  Enterprise,"'  to  be 
opened  by  Mr.  A.  Semer. 

Junior  IxSTiTriioN'  of  En'giseers. 
7.30  p.m.     At   the   Royal   Society   of   Arts,   John-street,   Adelphi. 
London,  W.C.     Paper  on  "  Obscure  Points  in  the  Theoi-y  of 
the  Internal  Combustion  Engine,"   by  Prof.   F.   W.   Burstall, 
M.Sc. 

RoYAi,  Institutiox. 
9  p.m.     At  Albemarle-street,  London,  W.     Discourse  on  "  British 
Crop  Production,"  by  Dr.  E.  J.  Russell,  F.R.S. 


SATURDAY,  Feb.  2lst. 

Royjul  Institution. 
■i  p.m.     At  Albemarle-street,   London,  W.     Lecture  on  "Positive 
Rays,"  by  Prof.  Sir  J.  J.  Thomson,  CM.     (Lt-cluro  1.) 

BiRJIINGH.iM    .\ND    DISTRICT    ELECTRIC    ClUB. 

I  p.m.     .\t   the  Grand   Hotel,   Colmore-row,   Birmingham.     Paper 
on  "'  Electric  Vehicles,"  by  Major  R.  X.  C.  Brook. 

MONDAY,  Feb.  23Td. 

Institution  of  Electrical  Engineers. — Xorth-E.\stern  Centre. 
7.15  p.m.     At  Armstrong  College,  Newcastle.     Lecture  on  "  Some 
Magnetic  Problems,"  by  Mr.  L.  H.  A.  Carr. 
Br.\dford  E.ngineering  Society. 
7.45  p.m.     At  the  Technical  College,  Bradford.     Lecture  on  "  In- 
duced Draught  for  Boiler  Installations,  with  Si)ecial  Reference 
to  the  '  Prat '  System,"  by  Major  S.  Utting. 
RoY.iL  Society  of  Arts. 
S  p.m.     At  John-street,   Adelphi,   London,   W.C.     Cantor  Lecture 
on  "  Recent  Research  in  Cellulose  Industry,"   by  Mr.   C.   F. 
Cross,  F.R.S.     (Lecture  IL) 

TDESDAY,  Feb.  24tb. 

Royal  Institution. 
■3  p.m.     At  Albemarle-street,  London,  W.     Lecture  on  "  Magnetic 
Susceptibihty,"  by  Prof.  E.  Wilson.     (Lecture  II.) 
Institution  of  Electeicu.  Engineers. — North-Western  Centre. 
7  p.m.     At  the  Engineers'  Club,  Manchester.     Informal  discussion 
on  '"  Electricity  Supply  Tariffs." 

Illuminating  Engineering  Society. 
S  p.m.     At  the  Society  of  Arts,  John-street,  Adelphi,  London,  W.C. 
Discussion   on   "  Lighting   Conditions  in   Jlines,   with   Special 
Reference  to  the  Eyesight  of  Miners,"  opened  by  Dr.  T.  Lister 
Llewellyn. 

WEDNESDAY,  Feb.  25tb. 

Industrial  League  and  Council. 
5.15  ji. III.     At  the  Carpenters'  Hall,  Throgmorton-avenue,  London, 
E.C.     Subject :    "Trade  Unionism  and  Output,"'  by  Mr.  T.  E. 
Xaylor. 

Paisley'  Association  of  Electrical  Engineers. 
7.30  p.m.     At   the   Y.M.C.A.    Buildings,   25,   High-street,   Paisley. 
Paper  on  '"  Historical  Development  of  the  Design  of  Electric 
Generators,"  by  Mr.  A.  M'Crorie. 

Industrial  Le.igue  and  Council. 
7.30  p.m.     At    the    Conference    Hall,    Central    Hall,    Westminster, 
London,    S.W.     Subject :     "  Debate    on   Profit   Sharing,"    by 
Messrs.  E.  W.  Slundy  and  H.  V.  Roe. 
Institution  of  ELECTRic.ii   Engineers. — South   Midland  Centre. 
7.30  p.m.     At  the  Birmingham  Library,  Margaret-street,  Birming- 
ham.    Paper  on   "  Transformers   for   Electric   Furnaces,"    by 
Mr.  .1.  L.  Thompson,  M.Sc. 

THURSDAY,  Feb.  26th. 

Institution  of  Electrical  Engineers. 
•5  p.m.     .\t  the  Royal  Society  of  Medicine,  Wimpole-street,  London, 
W.     .Joint  Meeting  with  the  Rontgen  Society  and  the  Electro- 
Therapeutic  Section  of  the  Royal  Society  of  Jledioine.     Papers 
to  be  read  :    "  On  the  Efficiency  of  High-Tension  Transformers 
as   L^sed  for  X-Ray   Purposes'."   by   Dr.    R.    Morton ;    "  The 
Problem  of  Interrupted  and  Fluctuating  Currents,"  by  Major  C. 
E.  S.  Phillips,  O.B.E.,  and  "  High-Tension  Transformers,"  by 
Mr.  R.  S.  Wright. 
Assoclation  of  Engineering  and  SHtPBurLDncG  Draughtsmen. 
7.30  p.m.     At  the   University,   Liverpool.     Lecture   on  "Wireless 
Telegraphy,"  by  Prof.  E".  W.  Marchant,  D.Se. 

FRIDAY,   Feb.  27th. 

Physic/VL  Society. 
5  p.m.     At  the  Imperial  College  of  Science.  S.  Kensington,  London, 
S.W.     Papers  on  "  The  Balancing  of  Errors,"  by  Mr.  T.  Smith, 
B.A.  ;    ■'  Notes  on  the  Testing  of  Bars  of  Magnet  Steel,"  by 
Dr.   N.   W.   McLachlan  :    "  On  the  Forces  Acting  on  Heated 
Metal  Foil  Surfaces  in  Rarefied  Gases,"  by  Mr.  G.  D.  West, 
M.Sc.  :   and  Exhibit  of  Crystal  Models,  by  Miss  N.  Hosah. 
Institution     of     Electrical     Engineers. — Liverpool     Students' 
Sub-Centre. 
7.30p.m.     At    the    University,    Liverpool.     Paper    on    "Central 
Station  Boiler  Practice,"  by  Mr.  K.  Habershon. 
Junior  Institution  of  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Lecturette    on 
"■  Defects   Found   on   Inspection  of   Boilers,"   by   Mr.   R.   H. 
Kenyon. 
Junior  Institution  of  Engineers. — Sheffleld  Section. 
7.30p.m.     At  the  Cutlers'  Hall,  Sheffield.     Paper  on  "Scientific 
Instriunents,"  by  Mr.  J.  A.  Swift. 

Wlreless  Society. 
S  p.m..     At  the  Royal  Society  of  Arts,  John-street,  Adelphi,  London, 
W.C.     Address  on    '  Some  Wireless  Wonders,"  by  -Mr.  A.  A. 
Campbell  Swinton,  F.R.S. 

Royal  Institution. 
9  p.m.     At  Albemarle-street,  London,  W.     Discourse  on  ■  Problems 
of  Lubrication,"  by  Mr.  W.  B.  Hardy,  F.R.S. 
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The  Caleulatioii  of  Track  Prossuro  Drop  and  Track 
JLosses  on  Direct  Cnrrent  Klectric  Railways. 


K.  r.  r.  iiisAOKi:.  m.a..  ii.So.,  a.m. 


In  the  design  of  an  electric  railway,  two  important  considera- 
tions are  the  pressure  regulation  of  the  distribution  system 
between  the  trains  and  the  sub-stations,  and  the  losses  of  energy 
therein — shortly,  the  track  losses.  On  these  two  questions  the 
main  features  of  the  electrical  layout  of  the  distribution 
system  hinge. 

Unfortunately  there  is  little,  if  any,  information  published 
on  the  mathematical  side  of  these  questions.  They  depend  on 
the  conditions  under  which  the  railway  operates,  such  as  the 
train  service,  current  per  train,  distance  between  sub-stations, 
sub-station  pressure,  line  conductivity,  &c.  Experiments  are 
diflicult  to  make.  Theoretically,  if  every  motor  equipment  or 
train  on  a  given  system  or  section  of  a  system  were  fitted  with  a 
recording  voltmeter  and  integrating  watt-hour  meter,  and 
every  sub-station  with  recording  voltmeters  and  watt-hour 
meters,  some  definite  data  could  be  obtained  as  to  regulation 
and  track  losses  ;  but  the  expense  of  such  a  test  would  be 
great,  and  to  be  of  real  value,  such  tests  would  have  to  be 
supplemented  by  a  great  deal  of  other  information  relating  .to 
the  system.  It  is  essential  to  know  what  regulation  may  be 
expected  on  a  new  layout,  for,  if  the  regulation  be  bad,  the 
trains  will  not  run  to  time,  contactors  may  not  operate  pro- 
perly and  train  lighting  will  be  irregular  and  dim.  It  is  not 
unusual  to  find  on  existing  railways  lengths  of  track  where  the 
conductivity  of  the  track  circuits  has  been  improved  by  means 
of  either  extra  aerial  conductors  or  additional  rails  on  the 
ground.  In  laying  out  a  new  electric  railway,  the  regulation 
and  track  losses  must  be  arrived  at  in  some  way.  The  general 
features  of  the  layout,  such  as  positions  of  sub-stations,  track 
conductivity  to  be  used  and  so  on,  being  settled,  the  proposed 
layout  is  sometimes  compared  with  that  of  a  similar  railway 
which  carries  a  comparable  traffic.  Jlore  often,  however,  no 
comparable  system  can  be  found  relating  to  which  complete 
data  are  available.  When  this  is  so,  calculations  must  be 
made,  and  it  is  with  these  calculations  that  this  article  deals. 

Pressure  Dkop  Calculations. 

Consider  the  sub-stations  0  and  0'  (Fig.  1)  distant  L  miles 
apart.  Let  trains  distant  d  miles  apart  be  travelling  from 
0  to  0'  at  uniform  speed  v  miles  per  hour. 

Consider  the  moment  when  train  A  is  at  0.  The  section 
0  0'  will  then  be  divided  up  by  the  traios,  so  that 

L  =  {n—\)d  +  2q, (1) 

where  H  =  the  maximum  number  of  trains  between  0  and  0' , 
including  that  at  0,  and  25=the  excess  E  0' . 

Clearly,  since  2q  is  less  than  d,  n  is  the  maximum  number  of 
trains  there  can  be  between  0  and  0',  and  it  may  be  any  whole 
number,  odd  or  even. 


Consequently,  tluring  the  interval  of  time  (d — 'iq)'n'.  there 
will  be  (« — 1)  trains  between  0  0'.  It  is  evident,  therefore, 
that  there  arc  two  periods  of  time  to  consider  : — 

1.  2qjv  hours  during  which  time  there  are  n  trains  between 
0  and  0'. 

2.  ((/ — 2q)'i'  hours  during  which  time  there  are  (n — 1)  trains 
between  0  and  0' . 

During  the  latter  period,  there  wiU  be  an  instant  when  there 
is  a  svmmetrical  arrangement  of  trains — the  secoml  symmetrical 
position — when,  according  as  «  is  odd  or  even,  there  will  be  one 
train  on  either  side  of  the  central  point,  at  equal  distances, 
dl2,  from  the  centre  ;   or,  one  train  at  the  centre. 

The  formulse  for  the  pressure  drop  are  different,,  according  as 
n  is  odd  or  even.  If  n  is  odd,  it  is  evident  that  the  first  symmet- 
rical arrangement  will  give  the  maximum  pressure  drop,  since 
the  maximum  number  of  trains  («)  are  being  fed  at  the  maximum 
average  distance  from  the  sub-stations.  If  n  is  even,  it  is  not 
evident  which  will  give  the  greater  drop  :  (a)  The  first  sym- 
metrical arrangement  with  n  trains  ;  or,  (6)  the  second  sym- 
metrical arrangement  with  {n — 1)  trains,  since  in  case  (b)  there 
is  a  train  at  the  centre,  while  in  («)  there  is  not.  If  n  is  even, 
both  symmetrical  positions  should  be  calculated. 

Variable  Current  and  Diversity. 

Let  0  O'  (Fig.  2)  represent  a  section  of  line  with  a  sub-station 
at  either  end.  Suppose  there  are  N  trains,  distributed  as 
shown,  between  0  and  0'.  A'  may  or  may  not  be  equal  to  n, 
depending  on  whether  n  is  an  odd  or  even  number. 

Case  I.,  N  odd. — The  central  train  must  be  assumed  to  take 
the  maximum  starting  current  /„„,.•  Let  /„,..  =  average  cur- 
rent taken  by  each  train. 


O 


-Zq, 


_1 L_ 


D 


r  O' 


Now,  consider  a  later  instant,  when  A  has  moved  to  A'  and 
C'to  C'and  E  toE'.  Let  0^'=g',  then  EE'  =  q  and  E'0'==q, 
hence  (1)  still  holds  and,  according  as  n  is  odd  or  even,  there  is  a 
train  at  the  central  point  between  0  and  0'  or  at  equal  dis- 
tances on  either  side  of  the  central  point.  This  may  be  called 
the  "  first  symmetrical  position."  Consider  a  later  instant, 
when  A  has  moved  to^",  where  0^"  =  27.  £  will  then  be  at 
0',  and  just  leaving  the  section  00'.  The  train  behind  A  at 
distance  d  behind  it,  will  now  he  a  distance  (d — 2q)  behind  0. 


O' 


1       \       ^       \       \       I       I       I       T 


S  4  3  Z  1 

Pig,2. 

In  the  section  1—2,  the  current  is  /„,„,  '2.  Consider 
the  section  4 — 5  ;  the  current  passing  in  this  section,  r^,  at 
the  instant  when  the  central  train  takes  maximum  starting 
current  is  <3-5  /,„„j.,  owing  to  diversity  and  the  variation  of 
the  current  per  train. 

Put  i4=A-4x3-5x/„,,  where  ^4  is  a  fraction  appropriate  to 
the  section  4 — 5,  the  fourth  section,  measuring  from  C  in  the 
figure.     ^4  is  less  than  (Imnxjhv)- 

Generally,  in  the  (nth  section  from  C 

i,„=i,„(m— i)/„,. (2) 

The  exact  value  of  k,„  in  terms  of  m  is  unknown,  but  it  is 
known  that 

1.  ^•,„=7„,„,;/7av,  when  »»=1. 

2.  km=l,  when  w=«' . 

3.  km  continually  diminishes  as  m  increases. 

Empirical  Rule  Suggested. — Assumelk'^folloivs~jhe~Jiyperbolic 
law  in  respect  of  m,i.e.,  put 

^■,,  =  (1  +  ^) 
where  (3) 


-/.v.' 


(a  =  0  corresponds  to  the  case  of  constant  and  equal  currents  to 
each  traiti.)j^This  rule  has  the  merit  of  being  definitejand 
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reasonable,  and  it  lends  itself  to  concise  treatment.  If  6E 
stands  for  the  drop  of  pressure  between  C  and  0  or  0' ,  and  r  for 
the  track  resistance  per  mile  (inclusive  of  positive  and  negative 
circuit) , 

M='^—  p(i-,+3it,,  +  5i-3+  . .  to^^-=i  terms) +A"2'-t.v+i^ 

where  q'  is  given  by 

i=(.Y— l)r?^27'. 
Substituting  for  k's  by  (3) 


Ul  +  S-i-S-f-  .  .  to  ~-^--  terms j 


+  a(l+|-^|+  .  .  to  '-^-termsjj+AYi^+il, 


(4) 


where 


iV-1  \ 

-4+3+  •  •  to  ~5~  terms^. 


-SZzJ.  is  practically  equal  to  (log,  .Y-0-116),  when  iV  is  large, 

while  for  any  value  of  N  above  3,  the  error  is  quite  small.     The 
constant  0-116  is  (loge  2—7),  where  7  =  Euler"s  constant. 
Equation  (4)  can  therefore  be  written 


6E- 


.^^[,;(^+„(^i_iog..Y+o. 


116) 


+^'7'^■y-l  . 

Case  II.,  N  even. — In  this  case 


(5) 


dE  =  /av.  X  J-  Vd  ^  i-,  4-  2h + 3A:3  4-  .  to  (/-  - 1  j  terms ;-  +  ""g  3"^^X j 

where  q"  is  as  before  given  by 

L  =  {N-l)d  +  2q". 

/A' 


=I^,xrrd  1(1  +  2+3- 
+  afl  +  l  +  l  + 


to  (  "„  —  1 1  terms  j 
to  —  —  1  terms  )\  +  -^q 


k-y 


(6) 


Graphical  Methods. — The  formulae  (5)  and  (6)  can  be 
obtained  approximately  from  a  diagram  of  current  against 
distance. 

Case  I.,  N  0(W.— Suppose,  first,  that  2  =  0,  and  let  Fig.  3 
represent  this  case. 


n  odd 


i„.=  1+"  (m-i)/„. 


(7) 


Let  X  be  the  distance  of  an  element  bx  from  C  (Fig.  3). 


When 


3(; 
'2' 


2' 


=  -f  (1  +  a) 

3ia, 

2 


;i+i\ 


_pZav 


;-/i 


;)+i 


the  ciu:ve  which  passes  through  these  points  is 


Fig,  3 


Instead  of  the  line  CD  giving  the  average]  area  of  the  /,„„,/ 
distance  diagram,  the  line  CE  does.  The  difference  in  the 
areas — BCE — represents  the  pressure  drop  saved  by  diversity. 
This  area  may  be  large  or  small  compared  to  the  area  BCO, 
depending  on  the  conditions  of  each  case. 

As  before 


\d 


+  1 


(8) 


The   area   under   this   curve — CE — is   the   integral  of    (8) 
between  a;  =  0  and,a;=„,  and  the  drop  is  given  by 


bE- 


rl^,. 


i:(: 


t[ 


i2 


2adx  \ 
ad. 


''+2^d)^''- 


[L-d 


log,xV}T      .     .     . 


(9) 


which  is  identical  with  (5),  when  (/'=0  and  the  constant  0-116 
is  ignored,  and  (N  —  l)d  is  put  equal  to  L. 

Case  II.,  N  Even. — Fig.  4  below  illustrates  this  case. 


Here  i=/,,.  "-(1t ),  which   is  a  straight  line,  and  the 

d  \        X  / 

integration    must  be  taken   between   the  limits  x=dj2  and 

x=L:2,i.e., 


bE- 


^f%{l  +  ^|^x 

d  J  ■>_    y     X  j 


d 


2 

with 


(10) 


(6),    if   ?"=0  and 


This    equation   is   identical 
eliminated  by  means  of 

L=(N-l)d. 

Clearly,  if  q  is  not  zero,  terms  have  merely  to  be  added  to 
these  equations  to  allow  for  the  drop  in  the  length  q.  These 
terms  have  bpen  included  in  (5)  and  (6). 

Pressure  Reguhtion  on  Spur  Lines. — In  this  case  the  line  is 
fed  from  only  one  end.  Assume  a  train  at  the  far  end,  starting 
This  train  may  be  assumed  to  be  the  central  train  in  a  case  of 
two  sub-stations,  where  N  is  odd.  The  pressure  drop  may 
therefore  be  calculated  from  any  of  the  formulae  already 
derived  for  this  case,  making  allowance  for  the  fact  that  the 
••  central  "  train  (i.e.,  the  one  at  the  end)  now  receives  the 
whole  of  its  current  from  the  one  live  end.  This  may  be 
allowed  for  by  adding  the  drop  due  to  transmitting  half  the 
starting  current  per  train  from  the  live  to  the  far  end — i.e.,  add 
^Ininx.rL',  where  L'  is  the  length  of  the  spur. 
(To  be  concluded.) 

*  8  is  used  in  this  and  succeeding  integrals  instead  of  the  usual  d  to 
avoid  confusion  with  d — the  distance  between  trains. 
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Large  Outdoor  Switches  and  Transformers. 


i.).    ll.VYKS   iin.l    W.    A.   coaii:n. 

IMe'.rcpoUtan  Vickcrs  Compiny.) 


In  1914  the  ■■  Elect rkal  World"  published  an  analytical  table  of 
the  54  plants  in  the  world  working  at  70,000  volts  or  over.  Of 
these,  35  were  located  in  Xorth  America,  10  in  Kurojie  and  the 
remaining  nine  in  other  jiarts  of  the  world.  In  43  plants  the  switch- 
gear  was  of  American  manufacture  ;  in  10  plants  Cicmian  switch- 
gear  was  used  ;  and  in  live  plants  the  apparatus  was  either  Swiss  or 
Swedish.  Excellent  service  is,  however,  being  obtained  both  with 
European  and  American  gear.  The  chief  dillerence  between 
European  and  American  practice  in  high-tension  power  transmission 


Fig.  1. — Eakly  40-k.v.a.  Outdoor  Tbansformer. 

work  is  that  in  Europe  outdoor  transformers  and  switchgear  for 
large  capacity  high-voltage  work  are  practically  unknown,  while  in 
America,  for  all  pressures  above  44,000  volts,  outdoor  transformers 
and  switchgear  are  quite  usual.  During  the  last  few  years,  probably 
80  per  cent,  of  the  large  capacity  high-voltage  transformers  built  in 
America,  together  with  their  switchgear,  have  been  built  for  outdoor 
service. 

Until  about  1907  small  distributing  transformers  and  arc  lamps 
were  about  the  only  high  voltage  electrical  apparatus  cxjMsed  to 
the  weather,  but  since  that  time,  in  America,  there  has  been  a 
growing  tendency  to  increase  the  amount  of  outdoor  high  voltage 
apparatus  and  equipment.  As  a  matter  of  historical  interest. 
Fig.  1  shows  a  40-k.v.a.  33,000-volt  outdoor  transformer  supplied 
in  the  year  1908 — practically  the  first  of  its  kind.  This  trans- 
former was  provided  with  a  plain  case  and  the  high-tension  leads 
were  taken  out  through  porcelain  bushings  placed  vertically  in  the 
top  of  it.  There  is  verj-  little  difference  between  this  design  and 
those  used  to-day.  A  bank  of  50,000/100,000  volt  transformers  of 
the  tubular  .self-cooling  type  was  installed  in  the  year  1908,  on  the 
system  of  the  Southern  X'ower  Company,  to  tie  in  between  their 
50,000-volt  and  their  100,000-volt  systems.  The  whole  gear  was 
painted  white  to  keep  the  apparatus  as  cool  as  possible  during  the 
summer.  The  tubular  type  of  large  capacity  self-cooling  trans- 
former has  now  been  superseded  by  the  radiator  type.  Fig.  2 
shows  a  132,000-volt  outdoor  transformer,  furnished  in  1917.  This 
transformer  has  a  rating  of  2,500  k.v.a.  as  a  self-cooling  unit,  or 
5,000  kv.a.  if  run  as  a  water-cooled  imit,  for  60-cycIc  ser\-ice.  It 
forms  part  of  a  bank  used  at  the  Washington  (Pa.)  sub-station  of 
the  West  Penn  Power  Company,  for  tieing  together  their  1,32,000 
and  27,000-volt  systems.  The  water  piping  system  is  brought  out 
through  the  side  of  the  tank  at  such  a  point  as  to  permit  the  com- 
plete drainage  of  the  w-ater-cooling  coils  in  case  the  transformer  is 
to  be  out  of  service  for  any  considerable  length  of  time  during  the 
winter. 

Kg.  3  shows  one  of  the  earliest  attempts  at  placing  switchgear 
out  of  doors,  installed  by  the  Xiagara,  Lockport  &  Ontario  .Power 
Comjsany  in  1907.     In  this  case  only  disconnecting  switches  and 


instnunctit   current    transformers   were   so    placed,    all    being   for 
60.(HI0  volts. 

The  first  insttillation  of  oil  circuit  breakers  for  out-of-door  senice 
in  a  rigorous  climate  was  built  in  the  year  J909  for  tlie  Dominion 
Power  &  Tninsniis.>iion  Compiny  near  Hamilton,  Ontario.  The 
bus-bars  are  arranged  in  grid-iron  fashion  so  as  to  ]icimit  the  inter- 
connection of  any  of  four  incoming,  and  five  outgoing,  44,000-voIt 
lines.  These  being  the  first  breakers  installed  for  out-of-door 
sen-ice  under  very  severe  wuitrj'  conditions  (  — 30°F.  is  not  unusual), 
concrete  sheds  wei-e  then  placed  over  them  as  a  i)recaution  to 
prevent  the  nccunnilation  of  snow.  American  engineers,  however, 
now  use  outdoor  breakers  without  any  protection  for  tlic  highest 
voltages  and  iji  any  climate.  The  placing  of  large  traiisfonner  units 
out  of  doors  j)rcsent8  few  unusual  features,  but  there  are  certain 
problems  in  connection  with  circuit  breakers  which  make  their 
design  differ  somewhat  from  that  needed  for  indoor  service.  Out- 
door breakers  must  be  operated  without  disturbing  the  weather 
proofing,  and  the  position  of  the  circuit  breaker  mechanism  should 
lie  indicated  by  some  device  outside  of  the  housing  of  the  breaker. 
When  a  breaker  operates  under  severe  overload  conditions  a  high 
internal  pressure  is  set  up  that  must  be  relieved,  and  provision 
must  be  made  for  getting  rid  of  the  gas  formed  during  the  heat  of 
summer  by  the  volatilisation  of  the  oil.  In  winter  time,  if  the 
breaker  is  located  in  a  cold  climate,  steps  must  be  taken  to  prevent 
the  oil  from  solidifying.  This  is  not  necessary  in  coiuiection  with 
outdoor  transformers,  as  usually  the  iron  loss  in  the  transformers 
generates  sufficient  heat  to  keep  the  transfonner  oil  in  a  fluid 
condition.  Heat  is  not  generated  in  a  circuit  breaker  during  normal 
operation,  and  provision  must  be  made  for  supplying  the  heat  neces- 


FiG.  2. — 5,000-K.v..\.   13l'.000-volt  Radiator  Tvpe 
Outdoor  Trassformer. 

sar3-  to  keep  the  oil  sufficiently  fluid,  or  a  special  grade  of  oil  must  be 
used  that  will  remam  fluid  at  low  temj)eratures.  As  a  rule  two 
gra<les  of  switch  oil  are  used  for  the  summer  months,  an  oil  of  high 
flash-ix)int,  in  the  autumn  a  verj'  thin  oil,  the  freezing-point  of 
which  is  very  low  (say  about  — 50°F.).  ^TJ 

The  oil  circuit  breakers  used  by  the  West  Penn  Power  Company 
at  their  Windsor  Power  Station,  have  a  guaranteed  rupturing 
capacity  of  1,000,000  k.v.a.,  or  appro.\imately  5,0(K)  amperes  per 
phase  at  135,000  volts.     These  oil  circuit  breakers  were  guaranteed 
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to  operate  with  the  external  temix-rature  between  0°F.  and  120°F. 
Heating  elements  have  been  installed  in  the  bottom  of  the  circuit- 
breaker  tanks  in  such  a  way  as  not  to  interfere  with  the  action  of 
the  mechanism.  Thus  they  arc  away  from  any  high-tension  parts 
and  proiicrly  located  for  the  heat  distribution  by  convection  current 
in  the  oil.  The  amount  of  power  consumed  by  the  heating  elements 
is  small,  and  can  readily  be  taken  from  the  station  auxiliary  or 


OuTDuoR  Switching  Station  :  NiAG.ut.\,  LocicroKT,  and  Ontario  I'owkr  Coju'Any 


other  low  voltage  circuits.     It  is   possible  to  instal  thermostatic 
devices  to  make  the  control  of  these  heaters  automatic. 

The  mechanism  of  outdoor  oil  switches  must  be  protected  from 
the  accumulation  of  snow  and  ice  in  sufficient  quantity  to  interfere 
with  the  projier  functioning  of  tlie  breaker.  Outdoor  breakers  are 
usually  inspected  less  frequently  than  the  indoor  tyj)e  and  their 
mechanism  must  Ije  of  such  rugged  construction  as  to  oix;rate 
during  long  periods  without  any  necessity  for  inspection  and  ad- 
justment. The  cases  must  be  sufficiently  tight  to  preclude  the 
admission  of  moisture,  and  in  certain  localities  they  must  be  pro- 
tected against  dust  and. sand  storms.  Accordingly,  the  venting  ot 
the  outdoor  breakers  is  usually  less  ample  than  with  indoor  apparatus, 
so  that  the  framing  must  have  strengthto  withstand  hJL'hcr  internal 
pressures  than  would  be  encountered  in  indoor  cquiimients. 

Fig.  4  shows  a  4()0-aiuiTcre  37,5tl(l-volt  3-pole  solenoid  operated 
outdoor  breaker  with  one  tank  removed  to  show  the  contacts.  This 
breaker,  built  by  the  Westinghouse  Company,  is  guaran- 
teed to  have  a  rupturmg  capacity  of  about  110,000  k.v.a. 
at  37,500  volts.  Clamped  pi[X!  framework  is  now  widely 
used  for  such  structures  in  America.  Mounting  the 
circuit  breaker  up  in  this  way  makes  it  easy  to  drop 
the  tanks  and  thus  obtain  ready  access  to  the  contacts 
for  ins[xiction  and  cleaning. 

Breakers  of  large  size  may  also  involve  elliptically 
shaped  oil  tanks  made  of  steel  plate,  with  lap  welded 
seams  and  a  cast  steel  top,  dome  shaped,  to  secure  ample 
strength  against  explosion.  This  top  is  arranged  for 
suspension  from  the  supporting  frame,  which  in  this  case 
is  of  rolled  steel  sections  to  give  the  necessary  rigidity. 

It    is    well    knowii  that  the    Westinghouse    Company 
were  the      inventors    and    patentees    of     the    condenser 
terminal.      It    was    produced    exjicrimentally    in    1906, 
and   first    practically    applied    in    1908.      This    terminal 
consists  es.sentially  of  a  tube  or  rod  fonning  the  conductor,  and 
surrounded  by  a  number  of  concentric  condensers  of  predetermined 
capacity  so  arranged  as  to  secure  a  practically  uniform  potential 
gradient  from  the  inner  one  forming  the  line  conductor  to  the  outer 
one  which  is  grounded  to  the  case.     Thus  practically  uniform  the 
insulating  material  is  not  stressed  beyond  its  dielectric  strength. 
As  the  edges  of  the  tinfoil  used  in  the  condensers  extend  to  the 
edges  of   the  cylinder  of  insulation  immediately  surrounding  it. 


the  difference  of  potential  along  the  surface  is  dellnitely  iixed  and 
can  readily  be  kept  less  than  the  puncture  strength  of  the  surround- 
ing medium,  usually  either  air  or  oil. 

These  condenser  tenninals  (Fig.  5)  are  niad<'  by  winding  s]]criai 
coated  paix>r  tinder  heavy  pressure,  and  at  a  high  tcnipcratinv 
around  the  central  tulic  that  forms  the  main  conducitiu'.  The 
various  layers  of  jiapcr  (I-I10.")in.  thick,  are  bonded  together  by 
resinous  gum,  and  the  tem(x'raturc  of 
manufacture  is  sufficiently  liigh  to  melt 
this,  making  a  j)erfect  bond  JH^tween 
adjacent  layers.  The  tube,  when  coni- 
])leted,  is  practically  one  solitl  mass, 
capable  of  being  machined  and  of  taking 
a  very  high  finish.  At  s]x>ciHed 
diameters  metal  foil  is  wound  on  with- 
out removing  the  tube  from  the  wind- 
ing machine.  Twelve  thicknesses, 
0060  in.  of  paper  are  used,  between 
the  foil  layers. 

The  bushing,  when  first  woimd,  has 
the  form  shown  at  A  in  Fig.  5.  When 
this  is  removed  from  the  sjK-cial  wind- 
ing machine  it  is  placed  in  an  engir.e 
lathe  and  turned  to  its  final  form 
shown  at  B.  In  this  final  form  tlie 
cylindrical  jwrtion  is  thoroughly  banded 
with  wire  and  forms  the  grounded  por- 
tion of  the  bushing.  The  lowertajxired 
end  when  in  service  is  submerged  in 
oil,  while  the  upjx'r  tajx'red  end  is  in 
the  air.  The  length  of  the  upper  tajier 
is  approximately  three  times  of  the 
lower  one,  due  to  the  increased  surface, 
insulation  under  oil.  The  bushing, 
when  mounted  in  the  tank  cover,  is 
provided  with  a  suitable  metal  flange, 
and  the  tajiered  portion  of  the  bush- 
ing which  is  to  operate  in  air  is  pro- 
vided with  a  cyluidrical  casing  of 
Bakclite  micarta,  as  shown  at  C. 

The  space  inside  of  the  micarta 
tube  is  filled  with  an  insulating  com- 
pound which  remain  solid  at  all  oijerating  temperatures.  The 
micarta  casing  serves  as  a  mechanical  protection  and  minimises 
corona.  The  end  of  the  casing  is  covered  and  sealed  with  a  static 
shield,  which  further  minimises  corona  and  materially  increases 
flash  over  voltage.  The  size  of  this  shield  varies  witli  the  .service 
voltage  from  a  diameter  of  9  in.  for  the  88,0(10  to  120.000-volt 
l)ushings  to  a  diameter  of  72  in.  for  a  .500,()00-volt  testing  transformer. 
Witliout  this  device  the  electrostatic  field  Ijetween  ground  ring  and 
conductor  would  Ije  concentrated  at  the  edge  of  the  micarta. where 
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the  conductor  emerges  ami  iit  the  edges  of  each  hiycr  in  the  con- 
densers. 

Even  without  either  dielectric  filler  or  static  shield  the  condenser 
terminal  is  remarkably  free  from  corona.  In  test,  as  the  voltage  is 
raised,  the  tlasli-ovcr  ligiire  is  reached  without  any  local  brush 
discharges,  but  the  addition  of  a  proix-rly  designed  static  shield 
may  quite  feasibly  ir.crca.sc  the  Hash  over  voltage  by  nearly  ItHI  jier 
cent.  These  condenser  bushings  have  a  relatively  large  number 
of  condensers,  and  approximately  one  condenser  is  used  for  each 
4,(HMI  volts  at  line  voltage.  'I'lic  66,0tH>-volt  bushings  have  17  con- 
densers, the  8S,(HK»-volt  have  22,  the  120,(KH)-volt  have  .'id  condensers, 
etc.  For  outdoor  senice  a  |>orcclain  casing  shown  at  I)  is  tmploycd. 
This  consi.sts  of  a  series  of  short  tubes  carrying  Haring  ]x'tticoats. 
These  aiv  interlocked  and  cemented  together  .so  as  to  fomi  a  con- 
tinuous tube.  It  is  usual  to  test  each  bushing  on  two  and  one-half 
times  the  working  voltage,  and,  in  addition,  when  they  are  for  use 
on  outdoor  service,  a  further  test  is  made  of  twice  the  line  voltage 
under  a  spray  of  water  one-fifth  of  an  inch  ]K'r  minute  dircc^tcd  at 
45  degrees  from  the  vertical,  the  test  lasting  for  one  minute. 

In  Kig.  6  ait>  shown  the  rovmded  contacts  of  a  l.'Jo.tKK). 
volt  oil  circuit  breaker.  The  main  contact  is  made  by  sprint; 
plungers  of  the  butt  type,  and,  in  addition,  there  is  a  ■■folh)wcr" 
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l''i(i.  5.— Condenser  Tkrminals. 

contact  which  holds  until  the  butts  are  well  clear  and  then  snaps 
out  with  a  spring.  The  s[)eed  of  rupture  is  greatly  increa-'cd  by 
this  device.  .\n  interesting  point  of  detail  is  that  on  both  th.e  oil- 
filled  bushing  and  on  the  coiulen.scr  bushing  the  metal  of  tlic  mount- 
ing ring  is  carried  down  below  the  oil  level  whcii  the  bushing  is  on 
a  switch  or  transformer.  If  this  were  not  done,  the  surfa<;e  electro- 
static stress  would  be  partly  in  air  and  partly  through  oil. 

On  circuit  breakers  of  small  and  moderate  size  where  the  weight 
of  the  oil  tanks  and  oil  is  not  prohibitive,  the  frame-mounting, 
arrangement  of  circuit  breaker  is  highly  desirable,  as  it  jXTmit:!  the 
ready  removal  of  the  oil  tanks  for  the  purpose  of  insjx-cting  tin- 
contact  details  and  the  ojjerating  mechanism  without  disturbing 
the  line  connections.  Breakers  for  high  voltages  and  larger  ruptur- 
ing capacities  are  usually  made  platform  mounting,  owing  to  tlie 
difficulty  of  lowering  the  ta'ik  filled  with  oil.  Exix^rience  has 
indicated  the  desirability  of  providing  a  structural  frame  or  platform 
that  will  permit  access  to  the  bottom  of  the  tank,  allowing  free  air 
circulation,  as  this  assists  in  keeping  all  parts  free  from  rust  and 
corrosion.  In  certain  cases  the  tank  bases  are  made  with  openings 
in  the  rims  so  that  the  bottom  of  the  tanks  can  be  painted  with  a 
long  handled  brush. 


As  an  example  of  the  Hoor  tnounting  or  platform-mounting  tyix> 
of  breaker,  Kig.  7, shows  a  4(Kl.amjR're,  115.()(l(l-volt,  3-pole  outdtor 
ty|)e  of  oil  ciiruit  biraker,  of  which  a  large  number  were  installed 
by  the  Inawashii\i  Hydro  Electric  Company  in  Japan.  Identical 
breakers  have  liecii  supplied  to  various  ]X)wer  comiwnies  in  .-Vmerica. 
Thi  8  breaker  has  a  guaranteed  rupturing  caiwcity  of  ;i7."),(HH)  k.v.a., 
or  about  l.'.HHI  amiKTCs  [x-r  i)ha.se  at  ll.'j,(MIO  volts.  Kach  ]M>le  is 
located  in  a  sc|mratc  elliptical  steel  tank  with  the  bottom  outside 
welded,  anil   provided   with  a  reinforcing  rim.     The  dome-shaped 


FlO.    U. — CoNT.lCTS    OK    135,IU0-VOLT    Uo.   ClHCUIT    UltHAKKll. 

top  provides  ample  space  for  the  oix^rating  niccliani.'-m,  aiul  a  liaffl<d 
vent  is  lo(  atcd  in  this  top  for  discharging  any  gas  that  may  have 
formed.  Tlie  spacing  of  the  poles  of  the  breaker  can  be  readily 
modilicd  to  suit  the  wiring  of  the  installation,  as  the  oidy  mechanical 
lonncction  Ix'twccn  the  adjacent  jx>les  is  a  simple  pull  rod  running 
through  a  pipe  connecting  together  the  ojx^rating  mechanism  of  the 
individual    poles. 

At  the  Ix^ginning  of  this  article  stress  was  laid  on  tic  fact  tliat 
.■\merica  had  led  tlic  wav  in  the  licld  of  outdnor  oil  sw  itcli  and  trans- 


b'la.  7. — Il.">,(MK)-voLT  .3-POLE  OiTi K  ■f'i]i;  Oil  Suikii  . 

HuniRiNu  Capacity  375,000  k.v.a. 

former  installations.  Recently  the  first  outdoor  oil  switch  equip- 
ments have  bt^en  installed  in  France,  Italy,  and  Spain  on  the  Lac 
d'Oo  12(),000-volt,  Pescara  8(),()00-volt,  and  Cataluna  schemes 
respectively.  Other  installations  on  120,000,  70,000,  and  60,000 
volts  are  now  in  cour.se  of  building,  and  it  is  safe  to  say  that  in  the 
future  no  really  large  [ligh-voltage  switchgear  plant  will  be  installed 
in  these  countries  without  full  and  serious  consideration  being 
given  to  the  possibilities  of  outdoor  gear. 
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The     Protection 
Without    the 


of    Alteriiatin^-Giirrent     Systems 
Use    of    Special    Conductors,*^ 
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iNTROnrCTORY. 

The  disconnection  of  faulty  plant  or  feeders,  whilst  at  the  same 
time  maintaining  continuity  of  supjily,  is  at  the  moment  one  of  the 
most  pressing  oi  the  problems  which  confront  the  power  station 
engineer  and  is  becoming  one  of  e>-er  increasing  difficulty  as  net- 
works are  extended,  larger  power  units  are  installed  and  adjoining 
systems  are  linked  up.  The  methods  adopted  must  be  such  as  can 
readilv  be  applied  to  the  various  sections  of  an  existing  system  as 
well,  as  to  any  future  extensions.  The  author  believes  the  four 
cardinal  points  of  a  protective  system  to  be  :— (1)  The  maintenance 
of  continuity  of  supply,  (2)  simplicity  of  the  apparatus  involved. 
(3)  a<]aptability  to  existing  gear  with  minimum  alterations,  and 
flexibility  as  regards  future  extensions,  (4)  economy  in  its  true 
sense,  having  regard  to  the  capital  sunk  in  cables,  &c. 

Advastages  of  .vn  Earthed  Neutral. 
Intimately  connected  with  the  problem  of  the  isolation  of  faults 
is  the  question  of  earthing  the  neutral  point.  Whatever  advantages 
may,  at  one  time,  have  been  claimed  for  the  insulated  neutral,  it 
is  now  fully  recognised  that  the  advantages  are  all  in  favour  of 
tarthing. 


CT, 


OR,; 


■ORi 


Fin.  1. — Le.akage  axd  Ovf.elo.id  Protection  of  Feeder. 

An  obvious  objection  to  leakage  protection  when  used  by  itself 
is  that,  should  the  fault  eitlier  start  as,  or  immediately  develop 
into,  a  short-circuit  between  phases,  there  will  be  no  out-of-balance 
current  and,  consequently,  the  leakage  relay  will  not  act.  To 
obviate  this,  overload  relays  (OR,)  and  (ORj)  can  be  included 
in  two  of  the  branches,  as  shown  in  Fig.  1,  and  under  these  circmn- 
stances  one  at  least  of  the  relavs  will  act  under  all  po.ssible  fault 
conditions,  whether  of  short-circuits  or  earths.  Since  one  of  the 
principal  advantages  of  such  an  arrangement  lies  in  the  smaller 
current  with  which  the  circuit  breakers  are  called  upon  t_o  deal, 
it  is  ob»iously  esi3ential  to  limit  the  earth  current,  and  this  can  best 
be  done  by  an  earthing  resistance  connected  between  the  generator 
neutral  and  "  earth  "  (ER  in  Fig.  1). 

The  Protection  of  Independent  Feeders. 
In  cases  where  the  feeder  runs  to  a  substation  from  which  other 
feeders  radiate,  only  those  breakers  which  control  the  faulty  feeder 
must  operate.  Such  discriminating  action  can  be  obtained  by 
giving  the  various  relays  different  time-lags.  Such  graded  time- 
lags,  when  applied  to  overload  relays,  ha\e  a  further  very  important 
advantage.  It  is  well  kiio«n  that  although  the  short-circuit  current 
of  a  modem  alternator  is  eomparativelj  small,  probably  not  more 
than  twice  to  three  times  its  full-load  current,  yet  the  momentary 
current  flowing  into  a  short-circuit  may  be  10  times  as  great  as 
the  .steady  value.  Now  in  the  case  of  a  dead-short-circuit  occurring 
close  to  the  generating  btation  if  the  breaker  were  to  open  instantly 
it  would  have  to  break  a  current  nearly  seven  times  as  heavy  as  if 
it  opened  after  Ij  seconds.  The  further  from  the  generating  station 
a  fault  occurs  the  more  the  short-circuit  current  will  be  reduced 
bj'  the  impedance  of  the  interi'ening  feeders,  so  that  shorter  time- 
lags  can  safely  be  given  to  the  relaj^^.  The  question  still  remains 
as  to  whether  the  time-lags  should  be  fixedj  or  inverse,  i.e..  inde- 
pendent of  the  magnitude  of  the  fault  current  or  an  inverse  function 

*  Abstract   of    a    Paper    read    before    the  Institution    of    Electrical 
Engineers. 

t  The  expression  "  protection."  used  in  this  sense,  is  well  established, 
but  in  the  authors  opinion  is  somewhat  of  a  misnomer.     To  speak  of 
the  "  isolation  of  faults  ''   would   be   better,  since  no  circuit   breaker 
"  protects  "  a  system  against  the  occurrence  of  a  fault.     Its  fimctions* 
are  limited  to  the  isolation  of  the  faulty  section. 

J  Or  "definite,"  as  they  are  called  in  America. 


of  it.  It  may  be  stated  w-ithout  fear  of  contradiction,  that  more 
interruptions  of  supply  are  caused  by  opening  circuits  prematurely 
than  by  leaving  a  fault  on  the  system  for  too  long  a  time.  An 
int,(>rval  of  2  seconds  should  probably  be  regarded,  however,  as  the 
upper  limit,  and  for  sub-stations  containing  synchronous  machinery 
this  figure  must  be  considerably  reduced.  If  fixed  time-lags  are 
employed  they  must  be  made  sufficiently  short  to  deal  adequately 
with  short-circuits  and,  as  a  result,  cables  may  be  dis;'Onnected 
unnecessarily  on  tlie  occurrence  of  small  momentary  overloads. 
For  these  reasons  inverse  time-lags  are  in  ei  ery  way  to  be  preferred. 

Relays  should  invariably  be  scaled  both  in  overload  and  short- 
circuit  time-lags.  The  induction  relay  is  much  to  be  preferred 
to  the  fuse-shunted  solenoid  pattern.  With  leakage  relays,  like- 
wise, there  is  nothing  to  be  gained  by  the  adoption  of  a  fixed  time- 
las,  although  the  objections  to  it  may  be  less  strong  than  in  the 
case  of  overload  relaj-s.  The  combination  of  leakage  and  overload 
relays  has  the  important  advantage  that  it  is  sufficient  in  itself  to 
deal  w-ith  faults  at  any  and  every  point  of  the  system,  including 
the  sub-station  busbars,  whereas  many  other  methods  such  as  the 
>Icr7.-Priee  or  the  "  split  conductor,"  act  in  water-tight  compart- 
ments in  that  they  only  control  individual  sections  of  the  feeders 
.Tnd  afford  no  protection  whatever  to  the  sub-station  busbars. 
For  this  reason,  when  balanced  protection  is  adopted,  overload 
protection  by  means  of  fuses  is  usually  advocated  in  addition, 
whereby  simplicity  is  sacrificed  and  the  instantaneous  action  which 
is  generally  put  forw-ard  as  a  great  feature  of  such  systems  is  entirely 
lost. 

The  current  settings  of  the  relays  will  necessarily  depend  upon 
the  capacity  of  the  feeder,  but  whilst  the  minimum  time  necessary 
for  the  operation  of  the  breakers  should  form  the  basis  in  arriving 
at  the  time  intervals  between  the  settings  of  the  relays,  a  considerable 
reduction  is  nearly  always  possible  owing  to  the  discriminating 
effect  of  the  current  settings.  As  an  example  of  this,  a  large 
railway  system  near  London  may  be  cited  as  having  in  one  case 
five  sct,s  of  induction-type  overload  relays  in  series,  each  operating 
at  .50  per  cent,  above  the  full  load  of  its  feeder  and  set  with  an 
interval  of  only  1/10  second  between  their  short-circuit  time  lags. 
Several  faults  have  occurred  at  different  points  and  have,  in  each 
case,  been  cleared  without  any  disturbance  to  the  system. 

The  Protection  of  Parallel  Feeders. 
A  very  usual  arrangement  of  protectmg  parallel  feeders  is  to 
install  reverse  relays  at  the  sub-station  ends  of  each  feeder,  on  the 
assumption  that  the  normal  flow  of  power  being  from  left  to  right, 
a  flow  from  right  to  left  necessarily  implies  a  fault  and  should  cause 
the  appropriate  relay  to  operate.  An  objection  to  this  arrange- 
ment is  that  if  the  caijies  are  heavily  loaded  at  the  time,  a  high- 
resistance  fault  may  not  cause  the  current  to  reverse  at  all  so  that 
the  feeder  will  not  be  isolated.  This  difficulty  can  be  overcome 
by  the  use  of  differential  reverse  relays,  the  current  connections 
for  which  are  shown  in  Fig.  2.  CT,  and  CT,  are  two  current  trans- 
CT. 


Fig.  2.— DiFFEREXTI.IL  REVERSE    RELAY  PROTECTIJN    OF    A    PaIR    CF 

Parallel  Feeders.  (Only  one  phase  and  shown  pressure  connections 
omitted,  for  the  sake  of  clearness.) 

formers,  cross-connected  in  such  a  way  that  ?  flow  of  current  in 
the  direction  indicated  by  the  arrows  merely  causes  a  circulation 
of  current  in  the  secondaries,  and  none  flows  through  the  relays 
RR,  and  RR„  which  are  connected  in  series  between  equipotential 
points.  On  the  occurrence  of  a  fault,  the  currents  in  the  two  feeders 
are  no  longer  equal  and  the  difference-current  flows  through  tne 
reverse  relays  which  are  so  aiTanged  that  one  or  the  other  operates, 
according  to  the  direction  of  the  current  through  them,  and  tnus 
Isolates  the  faultv  feeder  alone.  .      , 

In  the  case  of  four  or  six  parallel  feeders  they  can  be  very  simpi> 
arranged  in  pairs  and  with  three  such  feeders  the  connections  sliown 
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in  Fig.  3  are  applicaWc.  Xornially,  all  three  earn*  approximately 
e<|ual  currents.  In  tlie  evtnt  of  any  variation  in  the  ourn'nt  in 
one  of  them,  ihio  to  a  fanlt,  the  differenec-cunvnt  Hows  through 
the  eorrosponding  n'lay  and  eansfs  it  to  operate.  .Vs  soon  as  this 
has  oecurretl,  and  the  faulty  feeder  has  been  (liseonneeted,  tho 
eurrcnt  transfomicr  and  its  relay  merely  reprtwent  useless  impo- 
<lanee  and  n-ihice  the  .sensitivenes.«  of  the  rt'mainin<;  two  relays. 
To  oin-iate  tlii.s  a  switeh  (S)  should  Ix"  provided  wh'ch  is  automa- 
tieally  elose<l  l>y  the  I'ironit  breaker  as  it  comes  out,  so  that  the 
current  transformer  is  short  circuite<l  pnd  the  connections  of  Fig.  :} 
liecome  equivalent  to  those  of  Fig.  2.  At  their  outgoing  ends, 
parallel  fee<Iers  present  much  the  same  problem  as  a  single  feeder 


Fi(i.  S. — Differential  kevekse  belay  Protection  of  Three 
Parallel  Feeders.  (Only  one  phase  shown  and  pressure  connections 
omitted,  for  the  sake  of  clearness.) 

and  may  be  similarly  dealt  with  by  means  of  combined  overload 
and  leakage  trips,  a  grouj)  of  rclay.s  as  shown  in  Fig.  I  being  applied 
to  each  feeder ;  or  to  pre\  ent  tlic  sound  feeder  coming  out  instead 
of  the  faulty  one,  or  fault  current  flowing  into  the  sound  feeders 
it  is  preferable  to  install  differential  reverse  relays  (Figs.  2 or  15)  at 
the  outgoing  end  as  well  as  at  the  other.  To  ])rcvcnt  the  sound 
feeder  being  isolated  by  the  fault  current  the  circuit  breaker  on 
each  feeder  should  be  littwl  with  an  au.xiliary  contact  which,  in 
coming  out.  renders  ino])erativc  the  relay  on  the  o|)ix)site  feeder. 
A[)art  from  the  fact  that  a  reversal  will  cause  its  relay  to  act,  the 
sound  feeder  is  left  without  protection.  To  nMiiedy  this,  overloatl 
relays  may  be  added  or  the  reverse  relays  can  be  ren<lered  operative 
on  a  hea\'j  forward  current.  If  there  are  a  number  of  parallel 
feeders  in  series,  perfect  discrimination  is  afforded  by  tlie  arrange- 
ment described. 

Requirements  of  a  Revee.se  Relay. 

It  is  of  fundamental  impoitance  in  the  case  of  all  protective 
systems  involving  rever.sc  relays  that  the  latter  should  operate 
with  certainty  even  if  the  voltage  of  the  system  is  pulled  down  to 
a  small  fraetir)n  of  tlie  iionnal.  Relays  are  often  set  to  trip  with 
twice  tlie  full-load  current.  To  set,  them  to  act  at  such  a  low 
current  is  to  court  disaster,  seeing  that  momentary  reversals 
amounting  to  considerably  more  than  10  per  cent,  are  bound  to 
oc-cur  in,  practice,  and  for  a  circuit  break(^r  to  be  tripped  under 
such  con<litions  is  fatal.  The  only  true  solution,  therefore,  is  to 
render  the  reverse  relays  as  far  as  jwssible  indejx'ndent  of  a  fall  in 
voltage.  Compensated  ditlerential  reverse  relays  worked  suc- 
cessfully on  an  extcnsii'c  overhead  system  working  at  1(I(I,(MH)  volts 
which  suilered  from  a  series  of  shut-downs  due  to  lightning  and  on 
which  various  systems  of  protection  were  tried  and  found  quite 
ineffective. 

Protection  of  Interconnector.s  and  Ring  Mains. 

In  these  the  normal  flow  of  power  may  be  in  either  direction, 
according  to  the  distribution  of  the  load  at  the  moment.  Fig.  4 
shows  such  an  arrangement,  *  which  is  responsive  not  only  to  over- 
loads but  also  to  leakage.  In  many  cases  the  interconnoctors 
forming  the  ring  may  be  run  in  parallel  and,  in  that  case,  a  simple 
solution  is  affonled  by  the  use  of  the  difiierential  reverse  relaysf 
shown  in  Figs.  2  or  :},  as  the  case  may  be.  A  moderate  time-lag  of,  say, 
J  second  will  be  found  sufficient  for  all  the  relays  since  they  are 
inoperative  except  against  a  fault  in  the  particular  pair  of  feeders 
which  they  control.  At  the  generating  station  ends  pure  overload 
relays  may  be  substituted  for  the  differential  reverse  relays,  since 

*  ,Sce  also  Patent  No.  SSO!)  of  1912. 

+  .Since  in  the  case  of  int<trc()nncctors  the  flow  of  power  may  be  in 
either  direction,  even  under  healthy  conditions,  relays  used  in  this  way 
might  be  more  correctly  dcscrilxMl  as  "directional  relays" — following 
tilt*  American  practice — rather  than  as  "reverse  relays." 


the  flow  of  |)ower  is  always  in  the  same  diitnaion  at  these  ^loints, 
but  it  is  usually  men'  convenient  to  ciujiloy  the  same  tyix>  of  lelay 
tliioiighout,  and  exact  discrimination  is  thereby  more  easily  obtained. 

It  is  im|K>rlant  to  distinguish  between  the  functions  of  the  relay's 
at  the  resiKx-tive  ends  of  the  iKirallel  fcedei-s.  In  the  i  ase  of  an 
intcrconnet^tor  or  a  ring  main  for  instance  the  flow  of  energy  may 
he  in  either  dinction,  so  that  the  n-lays  at  each  eiul  must  lie  able  to 
exorcise  one  or  other  function  aec^inling  to  the  <linction  of  flow. 
The  only  rt>lnys  capable  of  this  are  those  in  which  the  sense  of  direc- 
tion is  gi\en  by  a  im.ssiire  winding.  Relays  having  current  dis- 
crimination only  can  be  arranged  to  cut  out  either  the  more  or  the 
less  heavily  loaded  feeder,  but  are  incapjibUr  of  jierforming  both 
functions  and  arc  therefore  useless  for  the  prcjtcction  of  inter- 
conneetora  or  rings. 

•  Protection  of  Generators  and  Transformers. 

The  reverse  relay,  compensated  for  voltage,  forms  one  of  the 
simplest  and  most  direct  methofls  of  generator  ])rot<;etion.  The 
criterion  of  whether  a  generator  should  be  removtid  from  the 
busbars  or  not  is  presumably  whether  it  is  still  in  a  jjosition  to 
supplv  ])ower  to  the  system  or  is  actually  taking  power  frf)m  it. 
Most  isolating  devices  are  only  sensitive  to  an  earth  or  a  fault 
between  phases  and  will  not  ojieratc;  on  tin?  occurrence  of  a  short- 
circuit  between  turns,  or  of  a  mechanical  breakdown,  or  a  mistake 
in  paralleling.  A  reverse  relay,  on  the  othei-  band,  will  operate 
under  all  fault  conditions.  The  fear  is  sometimes  expressed  that 
a  hea\y  cro.ss-current,  whither  due  to  Iwid  paralleling,  hunting  of 
the  generators,  or  of  a  fault  else.vhere  on  the  system,  may  bring 
out  the  generator  breaker  if  controlled  by  reverse  relays.  ICxix-ri- 
enco  shows,  however,  that  with  reasonable  current  settings  and 
a  time-lag  of  a  fraction  of  a  second  such  fears  are  quite  groundless. 
It  may  be  pointed  out  that  although  the  circulating  current  between 
the  machines  is  often  considerable,  it  is  very  much  out  of  phase 
with  the  voltage  and  consequently  has  little  tendency  to  operate 
the  relays.  On  the  other  hand,  if  an  actual  mistake  is  made  in 
paralleling  and  a  generator  is  connected  to  the  bars  cither  when  dead 
or  when  out  of  ])liase.  the  relay  will  act  and  prevent  damage. 

In  a  number  of  stations,  generators  are  still  protected  by  means 
of  overload  relays  It  is  then  a  matter  of  pure  chance  whether  the 
faidty  or  a  sound  generator  is  removed  froni  the  bars.  If  only  two 
machines  are  running  at  the  time  it  Mill  certainly  be  the  sound 
one  :  if  there  are  a  number  running  there  may  1m-  sonic  Iio|K'  of  its 
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Fio  4. — Feeder  PRoTECTn)X  by  Comhlneh  ovKiti.nAD  an'd 
Leakage  Reverse  Relay's. 

being  the  faulty  one  which  is  cut  off.  Since  existing  current  and 
potential  transformers  can  in  almost  all  cases  be  used,  the  change 
from  overload  to  reverse  relay  control  should  most  certainly  be 
made. 

It  is  important,  whatever  system  of  protection  is  employed, 
tliat  the  field  of  the  faulty  generator  should  be  broken  immediately 
the  machine  has  been  taken  off  the  bars,  otherwi.se  the  stator  will 
inevitably  be  destroyed  owing  to  the  heavy  fault  current.  In  fact, 
in  the  author's  opinion  it  is  of  even  greater  importance  that  the 
field  should  be  ])rom])tly  ojx^ned  than  that  the  gc^nerator  should 
be  removed  from  tlii!  bars,  and  the  simplicity  of  having  the  trip 
coils  of  the  field  and  main  cinuiit  breakers  in  series  across  the  relay 
contacts  has  much  to  recommend  it. 

{To  be  concluded  ) 
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Fig.  1. —    .Magnet" 
Heat  Adapter. 


Heating  and  Cooking  Notes. 

The  L'se  of  Domestic  Table  Appliasce.s. 
The  value  of  electric  iror.s,  ketthw,  toasters,  &c.,  as  salo-s  mis- 
sionaries for  larger  apjiaratiis  is  not  by  any  means  realised,  as  it 
should  be  firstly  by  supply  authorities,  and  secondly  by  eontraotors--. 
PerhajB  no  other  piece  of  electric  heating  apparatus  lias  jiroved 
itself  to  be  so  satisfactorj'  in  use  as  tlie  electric  iron,  yet  hundreds 
of  consumers  have  been  allowed  to  become  annoyed  by  broken 
flex  when  a  little  advice  given  when  the  iron  was  sold  would  have 
obviated  future  trovd;le. 

Handy  as  it  may  be  to  sell  an  iron  for  use  direct  ofi  a  lamp-holder, 
in  many  cases  it  would  be  far  better  to  recommend  the  use  of  a  plug, 
or  an  extra  pendant.  The  plug  is  un- 
doubtedly the  best  way  cut  of  the  diffi- 
culty, but  in  these  days  of  high  labour 
charges  the  cos  may  prove  a  deterrent  and 
prevent  the  sale  of  the  iron.  By  running  an 
extra  flex  out  of  the  ceiling  rose  in  the 
kitchen  and  supporting  it  from  a  ceiling 
liook  placed  some  6  in.  away  from  the  rose 
will  provide  a  convenient  means  of  using 
the  iron  at  night  when  the  ordinary 
jiendant  is  required  for  lighting  purposes. 
Another  method  of  overcoming  this  diffi- 
culty is  by  means  of  the  special  adapter 
illustrated"  in  Fig.  1.  It  can  be  inserted  into  any  lamp-holder  in 
place  of  the  lamp,  and  provider  two  further  lamp-holders,  wired  in 
parallel.  A  s^vitch  is  also  mounted  in  the  device  so  that  the  lamp 
can  be  switched  off  if  the  apparatus  is  used  in  connection  with 
ironing,  &c.,  in  the  day  time.  The  cost  is  but  a  few  shillings,  and 
the  risk  of  breakage  in  the  removal  of  lamps  is  obviated.| 

The  only  disadvantage  is  that  the  weight  of  the  heater  adap  er 
and  the  swaying  of  the  flex  when  ironing  causes  wear  at  the  socket 
hole-<.  of  the  lamp-holder  with  the  possibility  of  causing  sparking, 
resulting  in  local  heating  and  loss  of  temi)er  in  the  plunger  springs. 
The  us<^  of  a  spring  support  for  the  flex,  as  illustrated  in  Fig.  2,  will, 
however,  overcome  this  difficulty.  The  illustration  shows  the 
spring  support  in  use  with  an  ordinaiy  jiendant  and  without  the 
adapter,  but  the  method  can  be  applied  equally  well  when  the 
heater  adapter  is  used. 

The  spring  takes  up  the  tugs  and  pulls  on  the  flex  when  ironing 
is  being  done,  and  consequentlj'  relieves  the  lamp-holderfrom  such 
strains    and    prevents   sparking    and 
local     heating    taking   place    in     the 
lamp-holder. 

Consumers  should  always  be  advised 
that  the  use  of  too  short  a  flex  invari- 
ably leads  to  breakage  and  trouljle. 
whilst  a  very  long  flex  is  equally 
troublesome,  because  it  is  liable  to 
get  trodden  on  and  entangleil.  with 
neighbouringobjects.  Iron  connecters 
as  designed  by  several  makers  prevent 
a  mechanical  strain  occurring  at  the 
tenuinal  sockets  when  the  flex  is 
pulled  taut.  These  should  ah\ays 
be  recommended  to  customers  in  pre 
ferenee  to  others,  where  on  the  flex 
being  pulled  the  ends  come  out  of 
terminal  .sockets,  usually  causing  a 
"  short."  The  use  of  the  sprinc 
support  shown  in  Fig.  2  will  prevent 
such  strain  occurring  on  the  pendant 
and  obviate  risk  of  damage  there. 

When  selling  an  electric   iron   it   is 

alwa3-s     well     to    find    out  for  what 

,.         ,       .  „  use    it     is    intended.      A3  lb.     lace 

!■  I'-.      L.  — SPEIXO       SrpPOKT    ■  -11         1  r  1  -ii 

FOKlKnM.-,.EX.SrsPENDKDOx";°"       ^""        <?"       .  f  "^        ^^?^        "^        ^''k 

Cord  from  Ceilixo  Hook.  blouses,  but  it  will  not  iron  damjied 
sheets  or  other  heavy  articles. 
The  average  ordinary  household  flat  iron  weighs  from  5  to  61b., 
and  therefore  for  general  use  it  is  imwise  to  recommend  anything 
lighter  than  a  5  lb.  electric  iron.  Small  and  elementary  as  these 
points  are,  they  have  a  great  effect  on  the  ultimate  success  in  the 
development  of  the  sale  of  ele<:'tric  irons. 

Purchasers  of  self-contained  kettles,  water  boilers,  milk  heateis, 
&c.,  should  not  only  be  warned  against  s\vitching  on  the  current 
when  the  apjmratus  is  empty,  but  should  also  be  .advised  either 
immediately  to  pour  some  cold  water  into  the  kettle  after  it  has  teen 
used  or  never  quite  to  empty  it.  The  reason  is  that  there  is  alw  aj-s 
esidual  heat  in  the  element  aft«r  the  current  is  switched  off.  and 


if  the  kettle  has  been  in  use  for  some  time  the  residual  heat  may  be 
sufficient  to  melt  the  solder  or  othenvise  damage  the  kettle. 

There  is  now  a  tyjx^  of  imniersicn  hciater,  which  can  Ik;  switched 
on  when  not  immeived.  but  ])reviously  it  was  nccessai-y  to  warn 
users  against  doing  this  and  still  is  necessary  except  in  the  case  of 
the  one  particular  type. 

Other  devices  which  have  apjx-aled  to  the  ])ul)lic  an;  toasters, 
coffee  jiercolators,  kettles  and  the  like,  particularly  so  because  they 
were  well  finished  and  attractive  in  appearance;.  Tlu^y  could  l)e 
used  on  the  dinner  and  tea  table  without  fear  of  damaging  tlu;  table 


Fig.  3. — The  Ei.ErTRir  Bvffet  Board. 

linen  and  without  spoiling  the  apjiearance  of  a  well-laid  table. 
The  disadvantage  of  their  use  in  this  connection  was  that  of  the 
flex.  The  table  is  not  usually  placed  against  a  wall,  consequently 
a  wall  plug  cannot  bo  convenientlj'  used.  To  make  a  flex  connection 
with  a  lamp  pendant  above  the  table  is  not  an  attractive  method  so 
far  as  apjMjarance  goes.  The  use  of  a  floor  plug  necessitates  cutting 
a  hole  in  what  may  be  a  valuable  carpet,  and  further  such  a  plug  is 
always  liable  to  damage  by  persons  walking  in  the  room.  Where 
the  cost  of  wiring  plug  points  is  not  prohibitive  undoubtedlj-  the 
best  method  is  to  employ  a  small  side  table  or  buffet  board  placed 
against  the  wall  of  the  dining  room.  A  definite  and  eftective  plug 
connection  can  then  be  obtained,  and  all   flexes  are  clear  of  the 


Fig.  4.— T)ir.  Vif.w  i.f  Kiivhkn  at  IWnm.kmxn  Miii-s. 

dining  table  and  out  of  the  way.  Such  a  method  is  illustrated  in 
Fig.  :?.  A  Jacobean  Buffet  Board  with  low  rail  back  is  shown 
placed  against  the  wall,  and  just  above  the  rail  is  mounted  a  three- 
plug  board  with  three  controlling  switches.  This  allows  for  the  use 
of  kettle,  toaster,  coffee  percolator,  chafing  dish,  or  ])!ate  and  dish 
warmers.  Service  from  the  buffet  board  to  the  dining  table  is  easy 
and  convenient.  Where  the  dining  room  furniture  d<je,s  not 
provide  a  buffet  board  a  small  table  or  dinner  wagon  ^nll  serve  the 
purpose  equ,ally  well. 
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In  the  drv.ving  room  for  afloriuwn  trii  purixxscs  ihi'  sumo  idivi 
can  be  carrietl  out  by  pn>viiling  sunk  wall  pluijs  and  s«  ilclics  mountnl 
at  a  convenient  height  on  the  wall  to  allow  for  the  kettle  and  toaster 
to  bo  placed  on  i  small  table.  Similarly  in  the  btHlroom  a  bedside 
table  will  take  a  kettle  lu-  milk  iKiiler. 

In  electricity  ai)plie<l  to  the  purpose  of  hoAting  and  cooking  we 
have  the  most  convenient  form  of  boat  agent  it  is  jjo.-i.'^ible  to  obtain. 
It,  therefore,  l)ehoves  us  to  make  every  iy)3siLle  use  of  these  advan- 
tages, and  to  so  install  the  apparatus  that  maximum  In-netit  i.s  obtaine<l 
by  the  consumer. 

ElE(TRIC   CtH)KlN«;    AND    THE   TEXTn.E    InDVSTRV. 

Employers  are  now  tinding  it  neeessarj-  for  ever\'body's  advantage 
to  adopt  some  system  of  welfare  -work  in  their  factories.  One  of  the 
roost  satisfactorj-  ways  in  which  this  can  be  done  is  to  establish 
a  canteen,  so  that  the  workers  can  obtain  an  adequate  and  well- 
cooked  meal  in  the  middle  of  the  day.  It  is  obvious  for  this  purjxjse 
electric  cooking  has  tietinite  advantages,  and  it  is  now  some  years  ago 
since  the  first  of  these  installations  was  successfully  put  to  work. 
Among  the  recent  recruits  to  the  use  of  electricity  in  this  form  ni.iv 


be  mentioned  Messrs.  Hcim'  Bannennan  &  Sons,  the  well-known 
Manchi'stcr  textile  tirm,  wbn.se  hea<l.  Sir  Charles  Miunra,  takes  a 
Sreat  interest  in  the  welfare  of  those  employed  under  him. 

The  first  ele<trical  cooking  apparatus  employed  by  this  fimi  was 
installed  at  the  Brunswick  Mill,  Ancoats,  about  18  months  ago  by 
the  Carton  Comiiany,  and  since  then  similar  kitchens  have  been 
litte<l  up  in  the  warehouse  at  York-streel.  in  Mancliesler,  at  .North 
End  and  Hiver  Meadow  Mill,  Stalybridgc,  and  at  the  Old  Hall  Mill. 
Dukinlield.  I''ig.  4  shows  the  ty|)e  of  ap])aniti]s  used,  which 
includes  a  thrcc-ovcn  range,  boiling  table,  a  grillcr  and,  a  hot 
cu])board.  the  latter  being  so  arranged  that  it  forms  a  counter  over 
which  the  ])orti<>ns  are  sen-ed.  We  iniderstand  that  a  very  tasteful 
and  varied  menu  is  provided,  and  arrangements  aie  made  whei-eby 
workers  obtain  their  meals  by  relavs,  so  that  the  ruiniing  of  the 
machineri'  is  not  int<'rfered  with.  The  organisation  of  this  scheme 
has  been  in  the  hands  of  Miss  Alice  Macara,  who  states  that  "  our 
exp<'rience  of  electrical  cooking  is  verj'  satisfactorj-,  csix'cially  as 
regards  the  cooking  of  the  food,  cleanliness  anil  the  health  of  the 
stair." 


British  Industries  Fair — Birniiii^hain   and   Crystal 

Palace    Sections. 


Alongside  the  Railway  Station  at  Castle  Bronnvich,  aj  miles  out 
from  Binuingbam  on  the  line  from  Birmingham  to  Derby,  a  small 
army  of  workmen  are  busy  making  great  [jrejiarations  in  three  large 
buildings  which  will  constitute  the  Birmingham  Section  of  the 
British  Industries  Fair,  which  is  being  organised  by  the  Board  of 
Trade,  the  opening  date  of  which  is  Mondaj'  next,  February  23rd. 

The  Fair  is  being  organised  solely  in  the  interests  of  British  com- 
merce, the  aim  being  to  advance  British  trarling  interests.  It  is 
intended  to  make  it  an  annual  event.    There  will  be,  it  is  anticipated. 


-tOOyds- 


FiG.  1- — RofoH  Pl,\x  of  British  Indcstries  Fair,  Birmingham 
Section. 
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lOO.OCK)  prospective  buyers  who  wall  receive  invitations  to  visit  the 
exhibition,  and  arrangements  have  been  made  to  afford  them  every 
assistance  in  attaining  the  object  of  their  visit.  Particulars  of 
steamship  ser\-ice  from  all  parts  of  the  world,  time  tables  relating 
to  English  railways,  conversion  tables,  lx)th  in  money,  weights  and 
measures,  partic'ulars  of  hotel  and  other  lodging  accommodation 
in  the  City,  and  surrounding  districts,  and  other  information  required, 
will  be  supplied  on  application.  A  staff  of  comjx^tent  interpreters 
will  be  available  to  facilitate  the  transaction  of  foreign  business. 

We  give  in  Figs.  1  and  2  a  general  layout  of  the  three  buildings 
A,  B  and  C.  The  main  entrance  in  Building  A  is  not  a  minute's 
walk  from  the  station,  and  it  will  be  noticed  that  the  stands  are 
uniformly  arranged,  straight  aisles  dividing  the  rows.  Visitors  will 
apprct^iate  this  on  account  of  the  ease  with  which  they  will  be  able 
to  view  the  whole  Exhibition  without  feeling  that  they  are  in  a  maze. 

Most  of  the  exhibits  appertaining  to  the  electrical  trade  are  in 
Building  A,  the  exhibits  in  Buildings  B  and  C  being  mostly  of  the 
heavy  engineering  class,  and  appertaining  to  non-electrical  industries. 

There  will  be  approximately  '.")()  exhibitors,  some  of  whom  will 
exhibit  on  their  own  premises,  and  for  the  convenience  of  our  readers 
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Fig.  2. — Plans  of   Urn. dings  Showing  Arbangkments  of  Stands. 
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we  give  below  a  list  of  tho  fii-ms  and  their  stand  numbers,  who  are 

exhibiting  productions  directly  interesting  to  the  electrical  industry. 

FiKM.                             Ai)i>KE.ss.  St..\nd.  Building. 

.\lloy  Welding  Processes,  Ltd.   ...   London          ...  407  ...  B. 

Attwater  &  Sons Prvston           ...  344 

Austin  Motor  Co.,  Ltd Hiiiniiisiliani...  U9 

Avery,  W.  &  T.,  Ltd 15iiininf;liii.u...  352 

nastian  Klcc-tric  Heater  Co.,  Ltd.    London 
Hcnjamin  Electric  Ltd.    ...  ...    Londcin 

t'.enn  Bros.,  Ltd London 

Berry's  Eleetric,  Ltd Birniinnliarn...  102  ...  A. 

Best\t  Lloyd        Birmingham...  51  &  477  ...A.  &  C. 

Birmingham  Guild,  Ltd Birminfjliam... Own  Premises  43a. 

Birinin^liani     Private    Telephone 

(.\.\\  Sv-trm  Co.,  Ltd.)           ...    Biiinin;.'hain...  151  ...  A. 

Biitish  Kvci'  I'.eady  Co.,  Ltd.     ...    l,ondon          ...  525  ...  C. 

r.iiti-li  l.i'liiMiu'&IgnitionCo.  ...    BirminL,'liam...  546  ...  C. 

r.iill.ilt  A  Sims.  Ltd Birminf;ham...4,  135  &  498...  A.  &C. 

r.ii^h    r. niimil  Co.,  Ltd.              ...   London           ...  Town  Hall  Ser.  Sec. 

Ciiinin-.  W.  &  Co Birmingliam...  485  ...  C. 

di lorn  I,-  Eleetric  Storage  Co.      ...    Manchester   ...  15  ...  A. 

Cialili.e  &  Co.,  Ltd Wal.sall  ...Own  Premises  oll.i. 

I'nilniek  Crane  Chemical  Co.    ...    Birminf;ham...  309  ...  B. 

I i:u>\   \'aeuum  Cleaner  Co.,  Ltd.      Hinnin.jham...  150  &  152  ...  A. 

n.iiriaid  Lacquer  Co.,  Ltd.         ...    Biiininnham...  565    '  ...  C. 

I Aan&Co       liinnnmham...  20  ...  A. 

i;  !,-,„,  S«,,M  i:i.-.  111. ■  Co.,  Ltd....    .Mi(Mlese.-c      ...  35  ...  A. 

l-;i,rlih-  A|.iili.'n>r,  r,,.,  Ltd.      ...London           ...  157  ...  A. 

i;iii:i   l.i'.'liiiii'j  \   lliatnigCo.,          Birniin^^ham,  38  ...  A. 

Ltd.  "  L.n.lon  & 

Maneliester 

Evered  &  Co.,  Ltd Smethwiek    ...  272  ...  B. 

(ieneral  Electric  Co.,  Ltd.            ...    Birminiiliam  Own  Premises 

&  London    ...  24  ...  — 

(iledhill    Brook  Time   Recorders,   Hudderslield...  364  ...  B. 

Ltd. 

Harrison  &  Co.,  Ltd Birmingham...  284  ...  B. 

Heckford.  A.  E Birminfiham...  280  ...  B. 

Hughes  .Johnsons  Stampings,  Ltd.   Lanf;ley  Green  225  ...  B. 

Industrial  Appliances,  Ltd.        ...   Westminster,  503  ...  C. 
8.W. 

Ingram  &  Kemp,  Ltd Binnin,<,diam...  40  ...  A. 

.Jackson  Electric  Stove  Co.,  Ltd.     Londou          ...  63  ...  A. 

Joyner,  Charles  &  Co.,  Ltd.        ...   Birmingham...  39  ...  A. 

K.vnoch  Ltd Birmingham...  293  &  508  ...B.  &C. 

L(-e  Howl  &  Co.,  Ltd Tipton"          ...  131  ...  A. 

Llilhtinsj  Ltd Manchester   ...  liO  ...  A. 

Litholite  Ltd London           ...  17  ...  A. 

London  Elee.  Wire  Co.,  &  Smiths,  London          ...  237  ...  B. 

Ltd. 

Lnras  Electrical  Co.,  Ltd.           ...Birmingham...  5.30  ...  C. 

Liuas.  .losepli,  Ltd.         ...          ...   Birmingham...  542  ...  C. 

.MiKeilmie  Bros.,  Ltd.    ...          ...    Birmingham...  326  ...  B. 

.Midland  El. -.trie  Manfg.  Co.,  Ltd.  Binningham...  56  ...  A. 

Mi.ll.in.l  I'an  Co Birmingham...  589  ...  C. 

M..ii<.iii.tir  .Manfg.  Co.,  Ltd.      ...   Birmingham...  72  ...  A. 

iV,|.i,  F.  &  Co.,  Ltd Biinungham...  57  ...  A. 

I'r.iiii.r  Electric  Heaters,  Ltd.  ...   Birmingham...  1  ...  A. 

Kil.iN  .\utomatic  Telephone  Co.,     Lomlon          ...  383  ...  B. 

Ltd. 

Robinson  &  Hands  Elec.  Co.,  Ltd.Biraiingham...  53  ...  A. 

Sankey,  Jo.s.,  &  Sons,  Ltd.          ...   Bilston           ...  172  ...  A. 

Sigma  Instrument  Co Stratford/Avon.       404  ...  B. 

•Siemens  Bros.  Dynamo  Works,        London          ...  22  ...  A. 

Ltd. 

S|N.|ivii  c<t  C...,  Ltd Birnunsham...  38  ...  A. 

Sun  Kl..  111.   (•.>.,  Ltd L.indon          ...  3  ...  A. 

T.'iiw  II.  rl..it  &  Sons,  Ltd.       ...    Ue.lditeh        ...  53(i  ...  C. 

Tluu'slield,  C.  ■!..  &  Co.,  Ltd.      ...    Birmingham...  46  ...  A. 

Tok  Manufacturing  Co.,  Ltd.     ...   London          ...  (i2  ...  A. 

'rncker,  .J.  H.,  &  Co.,  Ltd.          ...    Birmingham...  44  ...  A. 

\".nn.r  Time  Switches,  Ltd.       ...    London           ...  64  ...  A. 

\'i.k,is  Ltd L.mdon          ...  206  &  2U  ...  B. 

War.l  &  Goldstone            ...          ...   Manchester   ...  43  ...  A. 

Wi-.sti'm  Electric  Co.,   Ltd.   (Re-  Birmingham...  511  ...  C. 

|iri',s<nting      British      Electric 

\  ilueles,  Ltd.) 

WiKKin,  Henry,  &  Co.,  Ltd.        ...   Birmingham...  185  &  323  ...  B. 

Wineberg  &  Co.    ...          ...          ...   Birmingham...  474  ...  C. 

The  Exhibition  will  be  o\vin  from  10  a.m.  until  6  p.m.  on  each 
week  day  up  to  and  including  March  5.  There  will  be  an  half-hourly 
train  service  from  New  Street  .Station,  Binningham,  which  will  make 
tile  Fair  easily  accessible  from  the  City,  and  in  addition  to  this 
tlier-e  is  a  motor  'bus  service,  which  starts  from  the  Bull  Ring, 
Hirniingham.  Visitors  will  be  well  catered  for  as  'regards  refresh- 
ments, they  will  be  able  to  obtain  mid-day  lunch  and  late  dinners 
if  desired  in  the  refreshment  rooms  situated  in  Building  A. 

We  are  sprry  to  say  that  the  general  lighting  of  the  buildings  is  by 
Tilley  high-pressure  gas  lamps,  but  the  stands  themselves  are 
electrically  lighted,  three  48  k.w-,  lighting  sots  {by  the  National  Gas 


Engineering  Company)  being  situated  between  Buildings  B  and  C. 
In  addition  to  this  the  lighting  of  several  stands  in  Building  A  is 
being  supplied  from  three  lighting  sets  by  the  Austin  Motor  Company 
in  conjunction  w'th  the  Chloride  Electrical  Storage  ('om|)any  ironi 
their  .Stands  Nos.  69  and  15.  The  buildings  will  be  <Minif.rlalily 
warmed  by  steam  pipe  heating  arrangements,  so  it  will  be  seen  that 
the  visiting  public  are  generally  being  well  catered  for. 

Tlie  grouping  and  classification  of  the  exhibits  which  arc  being 
shown  in  Birmingham  are  as  follows  : — 

GKorr  I. 
Clu-ss  A. 

Sccliijii  1. — Chandeliers,  candelabra,  gas  tittings.  eleetru-  liKht  littin,i;s 
and  accessories,  table  lamps,  hall  lamps,  standard  lamps,  &c.  (excluding 
electric  pocket  lamps),  including  the  appliances  and  apparatus  andglass- 
warc  appurtt^nant  thereto. 

Section  2. — Cooking  and  heating  stoves  of  all  kinds  ;  grates,  ranges, 
builders'  ironmongery,  architectural  and  ornamental  metal-work, 
including  gates,  fencing,  &c.  ;  military,  naval,  cabinet,  ]>lumhers, 
domestic  and  other  brassfoundry  ;  sanitary  apparatus  and  a|iplianei-s 
of  all  kinds  ;  bar-fittings  and  shop  window  fittings  (including  wooilen 
fittings),  cardboard  bo.xes,  as  used  in  all  trades  represented  in  this  Section 
of  the  Fair. 

Class  B. 

Section  1. — Furniture  of  metal  for  house,  shop,  garden  and  camp, 
ineluding  bedsteads  ;  household  ironmongery  ;  hollow-ware  (includiuK 
alinninium  and  enamel-ware) ;  copper  goods  and  bronzes  (excluding 
faiiey  goods,  such  as  spun  metal  goods,  flower  pots,  ash  tray.s,  metal 
photof;ra|)li  frames  and  small  bronze  figures). 

Sccti'jii  2. — CJeneral  hardware  ;  safes,  locks,  keys,  cash  boxes,  deed 
bo.xes,  tin  and  iron  trunks,  wire  goods,  &c.  ;  brass  and  copper  and  iron 
and  steel  tubes,  pipes  and  fittings,  cold  rolled  brass  and  cop[»r,  ingots, 
strip  sheets,  and  circles,  brass,  copper,  and  phosphor  bronze  wire  and 
rod,  brazed  brass  tubes. 

Gkuup  II. 

Sccliiui  1. — Tools:  Carpenters'  and  joiners',  engineers',  and  other 
industrial  fools,  ami  ..!■_■.■  I. ...I-  L'.'nerally. 

Sirliiiii  2. — Naiin.  .1  -  i'  niiiu  in.strumenfs  and  apparatus,  as  .sold  by 
marine  stores  and  >lii|.>   .1. an. Hers. 

Sectiun  3. — Maclnnery  beltnig  of  leather,  rubber,  &e.  ;  industrial 
rubber  goods,  such  as  engineering  factory,  and  household  requisites  ; 
grindery. 

Section  4. — Sea  les,  balances,  and  other  weighing  instruments,  measuring 
instruments  and  appliances. 

Sectioti  5. — Small  machine  tools. 

Gkoui>  hi. 

Section  1. — Motor  cycles,  cycles,  and  motor  car  and  cycle  accessories, 
equipment  and  fittings. 

Section  2. — Aeronautical  motor  appliances. 

Section  3. — Perambulators,  mail  carts,  push  carts  and  push  chairs 
(exeluiUnt!  toys). 

Gi;<ni'  I\'. 

Section  1. — Paints,  colours,  aiul  varnishes,  and  painters'  requisites. 

Section  2. — Ropes  and  cables  of  steel  or  hemp  ;   string,  t\\ine,  cord,  &e. 

Gkoup  V. 
Section  I. — Guns,  rilles,  revolvers,  &c. 
Section  2. — Fishing  rods,  fishing  tackle,  &c. 
Section  3. — Saddlery  and  harness  and  harness  furniture. 

For  the  general  management  and  arrangement  of  the  Exhibition, 
great  credit  is  due  to  the  General  Manager,  Mr.  C.  Stanley, and  his 
stafi,  who  have  been  conducting  businoss  from  the  Birmingham 
Chamber  of  Commerce. 

In  our  next  issue  we  shall  give  detailed  descriptions  of  the  various 
stands. 

The  C'kystal  P.4.lace. 

In  addition  to  the  Fair  at  Birmingham,  which,  as  will  be  gathered, 
is  of  great  engineering  interest,  the  Board  of  Trade  are  also  organising 
a  similar  Fair  at  the  Crystal  Palace,  w'hich  will  b^jxinfrom  February 
23  to  March  5.  This  Fair  will  include  a  range  of  exhibits  which, 
though  of  great  interest  to  the  trade  of  the  country,  are  not  particu- 
larly electrical  or  engineering  in  nature  with  the  exception  of  stands 
devoted  to  scientific  instruments.  We  shall  deal  with  this  branch  of 
the  Fair  in  a  subsequent  issue  of  The  Electrician,  and  need  only 
add  that  the  other  branches  of  trade  represented  include  cutlery, 
silver  and  clectrophiti-,  j.'w.lleiy,  glassware,  paper,  printing,  fancy 
goods,  leather,  liiii;-li.-.  ph.itographic  appliances  and  furniture. 
As  at  Birmingham,  m  riii'.;enii'nts  have  been  made  for  a  special  train 
service  between  the  Ciystal  Palace  and  London  Bridge,  Holborn 
Viaduct  and  Victoria  Stations.  Interpreters  will  also  bo  available 
for  the  use  of  visitors  without  any  charge,  and  there  will  be  an 
enquiry  office  at  the  Fair  where  visitors  are  invited  to  make  aiqilica- 
tions  for  any  information  they  may  require. 
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National  Coiiiereiifi"  oi'  Manufacturers 
and  I'roducers. 


A  National  ('•onfiTt'iucof  Manufaftuifix  uiul  l'nnlu<i-i>  l<  <ik  iilmr 
at  Kiii^isway  Hall,  W  ikIdii,  on  Tui^iUiy  and  Wcdiioday,  Feb.  1(» 
and  II.  Mr.  W.  I'ktkh  HvLANn.s,  intsiidcnt  of  the  Federation  of 
British  Industriis^,  liein;;  in  tlic  chair.  At  this  eonfei-enee  were  pre- 
sent dele;iat»-s  from  almost  all  bodies  re])re!<entinj;  nianufjutiirinj;  and 
produeint:  intere.sts  in  this  country,  ineluding  the  British  Filoetrieal 
Federation  and  the  Provincial  Electrical  iSujiply  Couneil  of  the 
Unitetl  Kingdom. 

In  his  opi-ning  address  the  CnAreMAN  said  the  ability  of  a  nation 
to  8Upjx>rt  its  |X)pidation  deiK-nded  iijjon  the  volume  of  its  jiroduc- 
tion.  Many  of  the  nations  were  now  consuming  more  than  they  pro- 
duced. I'lider  nonnal  working  conditions  wonomic  e(|uilibrium  was 
easily  obtainable,  but  the  givat  tinancial  upheaval  resulting  from  the 
war  aggravated  by  the  enonnous  increase  of  crc<Iits  had  so  dis- 
turbed this  e(|uilibrium  that  the  usual  law  s  liatl  i  eased  to  bo  cfft^-tive. 
Debtor  countries  wei-e  so  crippled  that  they  could  not  export,  and  in 
Germany  es]K'cially  this  had  caused  great  inflation  of  prices  and  a 
(Icprwiation  of  currency  almost  to  zero.  Gennany,  in  ortler  to  jMiy 
an  indemnity,  must  be  in  a  position  to  produce.  At  pris-ent  sho 
could  not  exjwrt  owing  to  lack  of  resources,  and  the  I'nited  States 
could  not  e.\|K)rt  owing  to  e.\cessive  rcsouifcs,  a  ])aradoxical  con- 
clusion which  might  prove  of  some  assistance  to  Great  Britain  in 
tinding  a  solution  for  her  own  troubles.  We  must  see  to  it  that  wo 
no  longer  consumed  more  than  we  ])roduced,  and  the  essential  step 
towanls  that  condition  must  be  that  CJovernment  borrowings  must 
ceaso,  and  that  production  must  be  increased.  It  wivs  a  fallacy  to 
jirotest  against  combinations  under  tlie  impression  that  thej-  inflated 
prices.  Such  combinations  were  verj'  largely  afltcctcd  by  public 
opinion,  but  when  each  manufacturer  pursued  an  indc.i»ndent 
policy  there  Wc  s  no  such  restraining  eltcct. 

A  rosiilution  pn>posed  by  Sir  ARTHt'B  Steel-Maitlasi),  M.P.  (Federa- 
tion of  British  Industries),  called  attention  to  the  desirability  of  manu- 
facturers sotting  aside  some  proportion  of  their  output  for  export  pur- 
poses, more  particularly  articles  essential  to  home  consumption.  In 
six-aking  to  this  resolution  Sir  Arthur  said  a  proposal  had  been  made 
which  was  worth  consideration,  that  a  certain  amount  of  work  which 
could  nut  Ik'  done  in  this  country  in  consequence  of  the  surplus  of  orders, 
might  1k'  dime  on  connnission  on  the  Continent. 

Mr.  Hakuy  -Alcock,  in  supporting  the  resolution,  said  increased 
exportation  did  not  materially  influence  the  exchange  question.  The 
volume  of  material  exported  was  at  the  present  time  more  important 
than  its  value. 

The  Hon.  R.  H.  Bhand,  C.M.G.  (Federation  of  ISritish  Industries), 
moved  a  resolution  urging  the  necessity  for  international  action  to  n-Iieve 
the  pi-csent  economic  situation  and  for  a  recognition  of  the  necessity  for 
decreased  consumption  and  iucreasc'ii  production,  and  stating  tluit 
assistance  to  countries  needing  it  should  take  the  form  of  the  supply  of 
essential  raw  materials. 

Mr.  A.  M.  Samuel,  in  seconding  this  resolution,  said  that  if  we  sent 
goods  to  France  we  ought  to  receive  in  exchange  more  usiful  commodities 
than  wine.  lie  thought  it  was  the  constant  propaganda  of  certain 
extreme  sections  in  this  and  other  countries  which  was  forcing  nations  to 
find  money  for  matters  for  which  they  covdd  not  afford  to  jiay.  Rich 
and  poor  ought  both  to  set  the  example  of  cutting  down  the  amenities  of 
life,  and  so  reducing  the  maiuifactuii-  of  paper  money. 

Sir  VVilJJAM  R.  1'eat  (Federation  of  British  Industries)  moved  a 
resolution  calling  upon  the  (iovernnu-nt  to  cease  borrowing  forthwith, 
and  to  reduce  taxation  as  soon  as  possil>lc  so  as  to  diminish  the  tendency 
of  caiiital  and  entcri)rise  to  seek  development  in  foreign  covmtries.  The 
«!solution  also  expressed  opposition  to  a  levy  on  capital,  and  welcomed 
the  abolition  of  the  Excess  Profits  Duty.  Sir  William  Peat,  in  speaking 
to  this  resolution,  pointed  out  that  the  working  cajiital  of  every  business 
had  been  provided  in  a  large  measure  out  of  profits.  If  the  manufa<>- 
turers  were  not  efficient  and  the  men  were  not  industrious  the  i)rospects 
of  this  country  in  world  comiictition  would  be  indeed  poor.  They  needed 
absolute  freedom  from  Government  control  in  intlustry,  as  the  (Jovern- 
ment  had  s|KMit  without  (onsidcring  the  cost.  What  about  the  gigantic 
scheme  for  co-ordinating  the  supply  of  electricity,  costing,  perhaps,  (iO 
millions  in  buying  up  undertakings,  to  give  some  inadequately  estimated 
benefits  in  the  remote  future  ?  The  .scheme  would  be  run  by  bureau- 
cratic control,  and  from  every  jjoint  of  view  would,  in  the  light  of  expe- 
rience, be  an  absolute  failure  Why  not  leave  the  supjily  of  electricity  to 
those  who  founded  the  Imsincss  ami  whosi'  interest  it  was  to  make  money 
out  of  the  venture.  If  financial  a.s.sistancc  were  ri'quircd  let  the  Govern- 
ment give  it  with  some  nu'asurc  of  inspection.  He  luipcd  the  compulsory 
clauses  of  the  bill  would  Ur  again  ruled  out  and  buried,  so  that  they  couUI 
not  1x-  unearthed. 

Mr.  Max  Misi-ratt  (Federation  of  British  Industries  and  Association 
of  British  Chemical  Manufacturers),  projioscd  a  resolution  jnitting  forward 
the  opinion  that  the  ])ns(iit  high  prices  of  manufa<ture<l  goods  were 
inevitable  so  long  as  the  demand  throughout  the  worlil  remained  greatly 
in  excess  of  supply.  To  attempt  to  (ix  jirices  or  restrict  j)rofita  by 
Government  'action  would  not  improve  the  situation,  and  the  only 
remedy  was  for  the  Government  to  remove  as  far  as  possible  all  rcstric- 


tious  upon  trade  and  to  ■•ncourage  the  greatest  iiossible  developnunt  of 
production  and  ilistriliution  thi-ough  normal  channels.  The  confi'rence 
recomniendc'l  tlic  liovcrnment  to  publish  each  month  comparative 
>tatemeiits  shouin^'  the  current  prices  of  the  chief  <'onimo(lities  in  the 
principal  eountrie>  of  the  world.  Hi'  said  that  the  nuiiu  cause  of  the 
uu'reased  cost  of  nianufactured  articles  was  the  increase  in  wa;;cs. 
Nearly  relatol  to  it.  however,  was  social  unmst,  which  also  nu'ani  bud 
pnHluctiun.  .Maximum  production  was  the  sole  means  of  ivducing 
prii'es. 

.Sir  .■Xl.oKliNiiX  F.  Feutu  (Federation  of  British  Indnslries  anil  Assoiiii- 
tion  of  British  ChainU-rs  of  ('onnuerce).  in  seeondin;;  llir  ii'solution,  saiii 
that  proiileers  were  unduly  blamed.  They  wciv  the  conseiiuencc  and 
not  the  cause  of  the  ri.se  in  (u-ices. 

Sir  .AoAM  Xi.MJU)  proposed  a  ri-solution  di-prccating  any  attemVt  to 
impose  stjile  nuuuigenu'nt  on  any  branch  of  industry.  He  said  it  was 
impo.ssible  to  point  to  one  successful  ca.se  of  state  conduct  of  industry, 
and  thciv  was  little  doubt  that  under  state  management  the  cost  of  pro- 
duction would  go  U|>. 

Mr.  AuTFiiii  Pollen  (British  Coiiinionweallh  Union),  in  scconiling  llie 
motion,  did  not  think  there  had  Ix-cn  (lovcrninenl  lonlrol  of  tnidc 
during  tlw  war,  but  nu'rely  control  of  proiluition.  The  (lovernnuiil  liiiil 
never  bad  anything  to  do  witli  the  selling  side  and  llicivfon'  it  was  a 
fallacious  argument  to  .say  that  (iovemnient  ronlrol  dining  the  war  had 
|M-oveil  the  (iovcrmnent  incapable  of  iiiaiiagliig  iuduslrv.  This  ii'solu- 
tion  was  carriiMl.  with  the  addition  of  ii  clause  which  recognised  the  ini- 
portanci'  of  educating  the  wiukers  and  of  associating  them  with  niaiiu- 
faeturcrs  in  the  responsil)ilities  of  the  iniliistrv  and  welcoming  any  well 
thought  out  experiments  to  bring  that  end  about. 

Mr.  Maksuall  Stevens,  M.P.  (Federation  of  British  Industries), 
movcil  a  rcsi)lution  in  which  the  confcreni-c  viewed  with  concern  the 
delay  in  ic-establisliing  the  efficient  working  of  the  railways,  pulling 
forward  as  its  o|iiiiiiiM  that  tbis  was  largely  due  to  over-cenlialisalioii  of 
control  in  the  Ministry  of  Transport,  and  |)rote.sting  against  the  action  of 
the  fJovernincnt  in  lixing  lU'W  increase  in  the  railway  rates  upon  an 
estimated  dclicit.  A  long  letter  fnmi  the  Miuistiy  of  Transport  was  read 
upon  this  question  of  rates,  and  finally  a  rcsohilion  welcoming  the  decision 
of  the  Ministry  of  Transport  to  proc'ced  immediately  to  the  general 
revision  of  rates  and  giving  an  invitation  to  the  trade  organisations 
affected  was  jias.sed. 

A  further  resolution  lalling  attention  to  the  fact  that  .since  the  intro- 
duction of  the  eight-hour  shift  the  congestion  of  tralHc  on  railways  had 
increased  with  consequent  reduction  in  out|iut  in  this  country,  was  also 
passed. 

Lord  Gainskord  moved  a  resolution  in  \\hi<h  tlic  lonference  viewed 
with  alarm  the  chaotic  condition  into  MJiicli  the  (iovcrnmcnt  had 
allowed  its  coal  ])oIicy  to  drift. 

Mr.  A.  E.  Berri.man  ])roposed.a  resolution  urging  manufacturers  to 
give  their  practical  assistance  in  the  working  of  Mr.  Fisher's  Education 
Act. 

Sir  RoiiEUT  Hadfielo  proposed  a  resolution  of  appreciation  of  the  work 
of  the  Department  of  Scientific  and  Industrial  Research. 


The   Ideal  Home  Kxhihitioii  at 
Olyinpia. 

(<\»irluded  from  p.  171.) 

A  second  visit  to  the  Ideal  Home  Exhibition  only  serves  to 
strengthen  the  impression  which  we  gathered  lii,st  week  that  this  is 
one  of  the  most  .wuec(;ssful  displays  that  has  biicn  held.  But  like 
^^siting  a  play  on  the  lirst  night,  one  does  not  always  gather  at  the 
early  stagesof  an  exhibiticii  the  full  extent  of  its  iKissibilities;  but 
now  the  stands  are  (u)m])letc  and  the  exhibitors  mx:  encouraged  by 
their  sucitess  to.  talk  frt*ly  about  what  they  are  showing  there  is 
no  doubt  that  a  very  ilistinct  impression  is  being  made,  on  visitors. 
This  ap])lics  not  only  to  the  stands  wIkmc  electrical  apparatus  is 
shown,  but  to  the-  general  range  of  the  exhibits. 

-Moke  About  the  "  All-Electric  "  House. 
We  nuT.tioiHid  last  week  that  one  of  the  most  striking  features 
of  the  Exhibition  was  the  "  all-electric "  house,  which  has  been 
organised  by  the  General  Electric  Company.  We  understand 
that  the  success  of  this  liouso  has  been  most  striking,  that  the 
number  visiting  it  is  so  large  that  long  (jueucs  have  to  wait  their 
turn  for  admission  at  most  times  of  tlie  day,  and  that  as  many  as 
650  visitors  ])cr  hour  liavc  jiassed  through  it.  The  questions  asked 
by  those  viewing  what  is  to  be  seen  there  are  intelligent  and  should 
fonn  a  good  basis  for  designers  and  salesmen  of  eleclriial  apparatus 
to  build  ideas  ujwn  in  the  future.  In  Fig.  4  wo  ilustrato  an  ex- 
tcnial  view  of  this  house,  but  of  course  it  is  the  interior  which  is 
of  the  greatest  interest.  To  photograph  it  would,  however,  be 
difficidt,  but  some  idea  of  its  interior  may  be  gained  from  the  outsiile. 
As  will  be  seen,  the  house  has  two  .storeys.  On  the  ground  floor 
are  tlu^  kitchen,  lardtT,  living  room  and  parlour,  and  these  are 
coniuicted  with  tho  semi-detached  wash-house  and  store  bya  pergola. 
The  lirst   floor  contains  three  bedrooms  and  a,  bathroom.     The 
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hypercritical  will,  perliaps.  say  that  the  rooms  are  too  crowded  with 
electrical  apparatus.  The  General  Electric  Company  recognise  tliis, 
but  thought  it  wiser  to  take  tlu-  <)i))Hirtunity  to  show  the  full  range 


Fio.  4. — OltsuiE  View  of  i.ik  "  All  Eleltric  "  Hui,>e. 

of  their  domestic  electrical  apparatus  under  favourable  conditions, 
and,  it  may  be  added,  in  answer  to  this  criticism,  that  nothing  is 
shown  in  any  room  which  might  not  conceivably  be  used  there. 
Bell-Eisging  Tr.\nsformek. 
An  interesting  exhibit  at  Messrs.  S.  G.  Leach  &  Compauy's  stand, 
which  has  been  added  since  our  first  visit,  is  the  bell-ringing  trans- 
former which  has  been  specially  designed  for  use  in  houses  so  that 


-View  of  the  Bell  Rixgixg 
Traxsfoemek. 


the  electric  belJs  maybe  rmig  oil  the  mains.  These  trausionuers  are 
made  in  two  types,  one  of  wliich  is  standard  fo.-  ordinary  houses 
and  the  other  is  of  a  heavy  duty  type  for  such  places  as  hotels, 
factories,  &c.     These  transformers  (Fig.  5)  are  covered  in  blue  glaze 

parcela'n,for  which  arrange- 
ment the  following  advan- 
tages are  claimed  :  that  it 
will  not  corrode,  that  it  is 
ai  excellent  insulator,  that 
i'  is  non-resilient  so  that 
the  buzzing  or  humming 
i'lherent  to  all  altemating- 
'  current  devices  is  entirely 
muffled,  that  it  is  light  in 
weight  and  that  it  adds 
;  greatly  to  the  ap}5earance. 
^  Tiiese  transformers  are 
made  in  all  the  ordinary 
frequency  and  voltage 
ranges.  For  ringuig  ordinary' 
bells  of  the  3-in.  or  4-in.  size  the  capacity  is  about  3  watts,  while 
for  larger  beUs  transformers  of  6  to  8  watts  capacity  are  made. 

Among  the  other  electrical  apparatus  of  a  domestic  character 
which  is  being  sho«Ti  on  this  stand  is  the  electrical  driven  sewing 
machine,  illustrated  in  Fig.  6.     This,  as  will  be  seen,  is  operated 


Fig.  6. — Electrically  Driven 

Sewing  Machine. 


ficm  an  ordinary  lamp  pendant.  It  should  be  wclcrnied  in  those- 
very  wide  cii-cles  whe  e  the  sewing  machuie  s  aii  cs.scnlial  part  of 
the  domestic  economy. 

Vacuum  Cleaxer.s. 
Amongst  the  large  number  of  vacuum  cleaners  of  more  or  less 
engineering  design  sjjecial  mention  should  be  made  of  that  placed 
on  the  market  by  the  Hoover  Suction  Sweeper  Comp.a>'y.  Those 
who  have  visited  the  United  States  will  know  the  large  application 
which  this  particular  sweeper  has  had  in  that  country.  In  general 
appearance  it  does  not  ditier  very  greatly  from  the  ordinary  run  of 
electrically-driven  sweepers.  The  motor  runs  with  its  shaft  vertical' 
and  drives  the  sweeper  by  means  of  a  rubber  band  which  is  crossed 
so  as  to  give  the  necessary  motion  to  horizontal  brushe.s.  A 
special  feature  of  this  sweeper  is  the  adjustment  which  can  be  given 
to  the  brushes  and  the  roller  so  that  wear  is  taken  up  as  it  occurs, 
111  addition  to  this  all  parts  are  easily  replaceable.  The  motor 
switch  is  placed  directly  on  the  casing  of  the  sweejjer  and  is  operated 
by  the  foot.  This  arrangement,  it  is  claimed,  is  much  more  durable 
and  trustworthy  than  ha\ing  the  switch  in  a  cord  attached  to  the 
handle.  A  Sf)ecial  feature  of  this  sweejx-r  is  the  way  in  which  it 
lifts  up  the  carjiet  by  suction  and  thus  enables  the  di  t  to  be  drawn 
into  the  cleaner  in  a  veiy  easy  and  efficient  way  without  damaging 
the  fabiic. 

Country  House  Lighting. 
;\[r^-\s.  Strode  &  Company",  Ltd.,  are  exhibiting  a  gjod  deal  cf 
lit.  I'-t  iin_'  plant  specially  designed  for  country  house  lighting,  of 
V  liich  unrk,  of  course,  they  make  a  sijeciality.  This  plant  consists 
of  a  horizontal  low-speed  oil  engine  burning  paraffin.  It  is  con- 
trolled by  a  governor  which  ensures  steadiness  in  running  and 
economy  in  fuel  consumption.  It  is  claimed  that  constant  attention 
and  regulation  of  the  plant  are  imnecessary  and  that  it  is  so  simple 
in  character  and  easy  to  manage  that  only  relatively  unsk  lied 
labour  is  necessary  for  its  maintenance.  Where  space  is  a  con- 
sideration, a  low-speed  djmamo  is  direct  coupled  to  the  engine, 
but  a  belt  drive  can  be  supplied  where  tlus  is  preferred  and  space  is 
available.  The  same  remarks  as  regards  simplicity  apply  also  to 
the  design  of  the  dyTiamo.  The  generating  plant  has  to  be  run  about 
three  or  four  hours  in  the  24  to  charge  the  battery.  This,  of  course, 
is  usually  done  in  the  day  time  and  for  the  remainder  of  the  time 
the  energv  required  by  the  installation  is  taken  from  the  battery. 
Adequate  switchgear  for  controlling  the  battery  and  the  house 
circuits  is  provided. 

This  firm  were  also  showing  a  number  of  electric  heating  and 
cooking  utensils.  These  have  the  interesting  feature  that  they  are 
made  entirely  of  aluminium  and  thus  combine  lightness,  strength 
and  cleanliness.  Each  unit  is  fitted  with  electric  heating  elements 
which  can  be  easily  replaced,  and  it  should  also  be  pointed  out 
that  there  are  no  soldered  joints.  A  series  of  indirect  lighting 
fitting:  we  e  also  on  view.  These  have  been  designed  with  the 
idea  of  combining  the  advantages  of  both  the  indirect  and  semi- 
indirect  systems.  The  indirect  illumination  is  obtained  by  means 
of  a  special  refle  tor  having  two  confocal  curves  on  the  upper 
part  of  the  fitting.  The  bowl  is  directly  illuminated  at  the  same 
time,  so  that  a  soft  and  diSused  light  is  obtained. 

General  Housing  Exhibits. 

Every  conceivable  means  of  building  houses  other  than  from  brick 
seems  to  have  been  devised,  and  many  methods  are  interesting 
from  the  point  of  view  of  their  adoption  for  the  rapid  construction 
of  sub-stations,  as  well  as  from  an  engineering  and  a  housing  view- 
point. A  specimen  house  erected  for  their  o\m  employees  at 
Dormanstown  is  shown  by  ilessrs.  Dorman,  Long  &  Cojn>.ANY,  Ltd. 
This  is  constructed  of  steel  frames  enca.sed  in  expanded  metaUie 
material,  sand  and  cement.  The  house  is  shown  partially  finished, 
so  that  the  method  of  construction  can  he  seen  throughout.  The 
L^NiT  Construction  Company  show  a  method  of  emploj-ing  concrete 
in  conjunction  with  pressed  steel  stampings  for  window  frames, 
doors,  &c.,  and  thus  entirely  eliminating  the  use  of  wood  in  the 
house.  Xo-flanie  paint,  a  water-paint  preparation  of  a  non-inflam- 
mable nature,  is  another  item  of  interest  to  engineers.  It  removes 
the  danger  of  flames  spreading  by  igniting  woodwork,  and  therefore 
offers  advantages  for  use  in  test  rooms,  cinema  projection  boxes,  sub- 
stations, &c. 

As  previously  mentioned,  the  majority  of  standholders  employed 
electricity  at  tlie  iUuminant,  but  though  many  artistic  and  beautiful 
effects  were  obtained  Adth  the  use  of  silk  shades  and  inverted  bowl 
fittings,  there  seemed  to  be  lacking  on  the  part  of  electrical  exhibitors 
a  good  display  of  scientifically  designed  illuminating  glassware. 

At  the  times  our  representatives  visited  the  exhibition  the  atten- 
dance was  good,  but,  due  to  the  excellent  arrangement  of  exit  and 
entrance  to  the  houses  in  particular,  there  was  no  overcrowding  or 
discomfort.  Due  attention  could  be  given  by  attendants  on  the 
stands  to  those  of  the  public  who  inquired  for  information. 
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Correspondence. 


THE  DIRECTION   OF  E.M.F.  AND  THE  KIOHTH  \N1) 
/..,  RULE. 

TO  THE  EDITOR  OF  THE  ELECTRK  lA.V. 

Sir  :  The  followinj:  diTivation  of  the  ri-iht-haiul  rule  for  the 
direction  of  E.M.F.  in  a  conductor  cutting  a  niafinetic  fieUi 
may  be  of  interest  to  your  student  readers.  As  a  mode  of 
presentation,  it  is.  so  far  as  I  know.  new. 

Consider  a  positive  charge,  q.  moving  in  the  direction  M 
(Fig.  1),  with  velocity  r.  This  is  equivalent  to  a  current,  i,  and 
gives  rise  to  a  magnetic  field,  H,  by  the  usual  corkscrew  rule. 
When  the  charge  moves  through  a  magnetic  field,  B,  the  latter 
is  distorted,  and  there  is  a  lateral  force,  F,  on  the  charge  in  the 
direction  shown.  A  negative  charge,  q,  moved  in  the  same 
direction,  and  with  the  same  velocity,  experiences  an  equal 
force  in  an  opposite  direction  (Fig.  2). 


Fig.  1.  Fig.  2. 

The  movement  of  an  uncharged  conductor,  which  on  the 
electron  theory  of  matter  contains  an  equal  number  of  positive 
and  negative  electrons,  gives  rise  to  no  steady  magnetic  field  ; 
but  the  positive  electrons  are  forced  to  the  left,  the  negative 
electrons  to  the  right,  in  the  figure  (Fig.  3).  The  former  are 
anchored  into  the  atomic  structure,  there  is,  therefore,  polarisa- 
tion, but  no  steady  electric  movement  in  that  direction.  There 
are,  however,  free  negative  electrons,  and  these  are  driven 
in  the  direction  F,  forming  when  the  circuit  is  closed  the  usual 
conduction  current  in  the  wire. 

Inspection  of  the  figure  shows  that  the  right-hand  rule  is 
satisfied,  the  generated  E.M.F.  being  taken  as  positive  in  the 
direction  of  motion  of  the  positive  charge.     The  rule  is,  then. 
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1-;g.  3.  Fig.  4. 

derived  as  a  consequence  of  the  ordinary  corkscrew  rule  for 

the  direction  of  magnetic  field  romid  a  current,  a  right-hand 

linkage  of  electricity  and  magnetism. 

The  conception  of  matter  as  a  mass  of  equal  electric  charges 

of  opposite  sign  may  be  used  to  illustrate  the  Faraday-Mdxwell 

dN 
law  £=  —  ,  the  sign  being  unimportant.     Consider  the  lateral 

movement  of  unit  length  of  a  wire  at  right  angles  to  a  magnetic 

field  of   force  B.     The  current  equivalent  to  a  charge  q  moved 

at  velocity  v  is  i=qv,  in  space  perpendicular  to  the  wire  (Fig.  4). 

The  force  on  this  element  is,  by  methods  which  do  not 

involve  the  final  result,  F  =  Bi  along  the  axis  of  the  wire. 

ds  dN 

So  that  F  =  Bq  -r.     But  Bds=dN,  and  -.    is  the  total  flux 
'  dl  dt 

cut  per  second  by  the  element. 

F 

—  is  the  force  on  unit  charge,  that  is  by  definition  the  electric 

dN 
field  E  per  unit  length.     Hence  E=-%- . 

This  holds  whether  the  element  is  conducting  or  non-con- 
ducting. In  the  latter  case  there  is  polarisation  proportional 
to  the  speed,  but  no  steady  current — I  am,  &c., 

Newcastle-on-Tync,  Feb.  12.  W.  M.  Thorntox. 


LOSSES  IN  TRANSFORMERS. 

TO    THE    EDITOR    OF   THE    ELECTRUIAX. 

Sir  :  Referring  to  the  interesting  article  in  your  issue  of  the 
13th  inst.  on  Transformers,  by  Mr.  R.  O.  Kapp,  the  conclusions 
drawn,  althougii  they  may  be  correct  from  a  |)urely  theoretical 
standpoint,  are  in  ]Jraetice  only  appliiable  to  comparatively 
small  transfornu-rs  as  used  for  lighting  ])urposcs. 

In  the  case  of  the  great  majority  of  traiusformers-  those  used 
fur  power  purposes — a  much  broader  view  must  be  taken  than 
annual  ecorioniics  in  the  no-load  losses.  The.se  losses,  in  anv 
case,  are  but  very  small  conii)ared  with  losses  occurring  in  the 
generating  plant  and  transmission  lines.  The  purchaser  is 
primarily  concerned  with  reliability,  the  manufacturer  with 
reliability  and  |)roduction. 

Transformers  witli  a  high  ratio  of  copper  loss  to  iron  loss  are 
more  likely  to  develop  hot  sj)ots  :  also,  they  are  mechanically 
weaker  on  surges  of  load  and  short-circuits  than  others,  because 
to  get  such  a  ratio  the  relative  number  of  ampere-turns  is 
increased  ;  hence,  also,  the  force  acting  during  .short-circuits, 
&c.,  on  the  winding.  A  breakdown  is  a  much  more  costly 
affair  than  a  slightly  higher  core  loss,  and  I  would  refer  to  an 
article  in  your  issue  of  October  16,  1911,  by  Mr.  D.  W.  Roper, 
which  ilfiiionstrates  the  greater  liability  to  failure  shown  by 
even  small  transformers  having  a  high  copper  lo.ss  ratio. 

Mr.  Ka|)p  does  not  appearto  have  considered  the  effect  of 
frequency.  Most  manufacturers  find  that  for  the  usual 
50  cycles  a  good  ratio  of  hot  copper  loss  to  core  loss  is  about 
1-.5  to  1.  Using  the  same  standard  frames,  a  ratio  on  25  cycles 
will  be  obtained  of  about  2-5  to  1,  or  3  to  1.  This  is  as  high  a 
value  as  is  safe,and  anything  beyond  this  will  restrict  the  output 
on  overload,  since  the  losses  will  then  increase  very  greatly. 

Manufacturers  are  concerned  with  standardisation  and  pro- 
duction, hence  the  suggestion  that  purchasers  should  sjiecify 
the  ratio  is  a  ])articularly  mischievous  one,  since  it  would 
operate  against  standardisation  and  impede  output.  It  is 
better  to  acce])t  the  designs  which  makers  have  arrived  at  after 
years  of  e.vpcrience  and  thought. — I  am,  &c., 

William  C.  Kennett, 

Manager  Transformer  Dept., 
London,   Feb.   14.  Hackbridge  Cable  Company. 


THE  THERMIONIC  VALVE  AND  ITS  DEVELOPMENT 
IX  RADIOTELEGRAPHY  AND  RADIOTELEPHONY. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  Referring  to  the  reply  of  Prof.  Fleming  on  the  abovd 
subject,  I  beg  to  thank  Prof.  Fleming  for  his  willingness  to 
refer  to  my  Pajjer  of  1916  on  the  three  electrode  valve  in  the 
next  edition  of  his  book. 

The  theory  of  the  three-electrode  valve  expounded  in  my 
Pajjcr  has  already  been  referred  to  by  different  authors  in  the 
following  manner  :  Prof.  Hazeltine  writes  in  the  "  Proceed- 
ings "  of  the  In.stitute  of  Radio-engineers  for  April,  1919, 
page  167  :  "  Equations  of  this  form  (i„=e  r;„-f  e„</„,-f  C)  seem 
to  have  been  first  employed  by  Latour  in  The  Electrician, 
December  1,  1916,  in  discussing  am])lification." 

Mr.  John  Miller,  of  the  Bureau  of  Standards  in  Washington, 
in  his  last  Paper  on  "  Dependence  of  the  Input  Impedance  of  a 
Three-electrode  Vacuum  Tube  upon  the  Load  in  the  Plate 
Circuit,"  discussing  the  case  when  measureable  grid  current 
exists,  says  :  "  All  these  facts  are  implicitly  contained  in  the 
equations  (5),  derived  by  M.  Latour  in  his  Paper  on  the  '  Theo- 
retical Discu.ssion  of  the  Audion,'  Electrician,  Vol.  LXXVIII  , 
p.  280,  1916."  The  correctness  of  the.se  equations  (5)  of  mine 
is  shown  again  by  Prof.  Press  in  the  issue  of  the  Electrician 
of  January  9,  1920  (p.  35).  In  this  Paper  Prof.  Press,  dis- 
cussing the  work  of  Capt.  L.  B.  Turner,  derives  for  potential 
magnification  and  current  amplification  e<| nations  corres- 
ponding to  equations  (5)  in  my  Paper  of  1916.  -I  am,  &c., 

Paris,  Feb.  10.  Mariu.s  Latour. 

[We  regret  we  have  had  to  hold  over  .some  Correspondence. 
—Ed.  E.\ 
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Electric  Cooking  &  Heat- 
ing—An Opportunity. 

In  organising  the  Idi'ai  Home  Exhibition,  which  is  now 
taking  place  in  London,  the  "'  Daily  Mail  "  has  given 
electric  heating  and  cooking  a  chance  to  show  what  it  can 
do.  This  opportunity  has  been  taken  full  advantage  of,  as 
will  be  obvious  from  our  description  of  the  exhibits  last 
week.  The  public,  on  their  part,  have  taken  great  interest 
in  w-hat  is  to  be  seen.  Olympia  has  been  crowded  on  every 
day  since  the  exhibition  opened,  and  by  the  intelligent  ques- 
tions and  apt  comments  heard  on  all  sides  leave  no  doubt 
that  there  is  a  general  realisation  of  the  benefits  obtainable 
bv  the  emplo-sTuent  of  modern  apparatus  in  the  house. 

It  would,  therefore,  seem  that  the  makers  of  heating  and 
cooking  apparatus,  supply  engineers  and  the  dispensers  of 
propaganda  have  every  reason  to  be  pleased.  We  agree. 
But  while  not  wishing  to  lop  ofE  the  rising  load  curves  of 
their  satisfaction  by  the  use  of  the  circuit-breaker  of 
criticism,  there  are  one  or  two  possible  improvements  in 
•design  and  policy  to  which  we  mav  call  attention. 

The  Popularity  of  Electric  Heatixg  and  Cooking. 

For,  strange  as  it  may  seem,  electric  heating  and  cooking 
are  becoming  popular.  But  there  are  dangers  in  popularitv. 
And  the  greatest  danger  is  that  we  may  be  so  satisfied 
with  present  conditions  as  to  cease  our  efforts  to  improve 
the  apparatus,  thinking  that  because  it  sells  well  it  is  there- 
fore perfect.  This  is  far  from  being  the  case.  For  while  a 
good  deal  of  the  modern  apparatus  fulfils  engineering 
conditions  (thus  marking  an  advance  over  the  state  of 
things  some  3-ears  ago),  a  great  deal  of  it  has  not  become  so 
suitable  for  domestic  work  as  we  should  like  to  see  it. 
Designers  must  consider  the  point  of  view  of  the  cook  and 
the  householder,  and  not  a  bad  way  of  doing  so  is  to  take 
■one's  cook  or  one's  wife  to  Olympia  and  listen  carefulh-  to 
what  she  has  to  say  about  some  of  the  electrical  apparatus. 
A  woman  generally  knows  what  she  wants. 

Looking  at  the  matter  from  this  point  of  view,  one  thing 
upon  which  there  is  agreement  is  that  adequate  arrange- 
ments are  not  made  for  cleaning  the  apparatus.  Every 
cook  knows  that  fat  flies  into  the  most  out  of  the  way 
places.  All  electric  cooking  apparatus  should,  therefore, 
be  as  free  as  possible  from  crevices  in  which  fat  and  dirt 
can  lodge,  and  should  be  so  arranged  that  every  part  is 
accessible  and  can  be  easily  cleaned.  We  were  told  on  one 
stand  that  this  was  not  necessary,  because  on  that  cooker 
the  element  never  became  dirty.  As  there  was  nothing 
between  it  and  the  food  being  cooked  except  free  atmo- 
sphere, this  was  nonsense.  Yet  it  is  the  sort  of  nonsense 
that  is  still  being  talked  to  non-technical  visitors,  and — to 
put  it  mildly — it  does  a  great  deal  of  harm. 

A  Kitchen  Not  a  Workshop. 

It  is  not  yet  realised  that  a  well-fitted  tool  chest  is  not 
part  of  the  equipment  of  the  ordinary  kitchen.  On  much 
of  the  electrical  apparatus  nuts  have  to  be  slacked  back 
and  screws  unscrewed  to  get  at  parts  which  require  cleaning. 
This  means  that  the  cleaning  is  not  properly  carried  out, 
and  electric  cooking  soon  receives  a  bad  mark  because  it 
smells  !     The  designer  apparently  presumes  that   no   oi.e 


uses  electric  cooking  apparatus  but  the  family  of  an  elec- 
trical engineer,  who,  of  course,  is  alw-ays  at  hand  with  readv 
pliers.  But  that  is  not  true  now,  if  it  ever  was,  and  the 
fastenings  on  aU  apparatus  should  be  made  so  that  thev 
can  be  adjusted  b}-  unskilled  fingers. 

It  may  be  argued  that  if  the  apparatus  is  made  to  take 
to  pieces  too  easily  it  will  be  taken  to  pieces  too  often,  arid 
thus  acquire  unpopularity  because  it  cannot  be  put  together 
again.  ExjDerience  with  the  motor  car  does  not  bear  out 
this  view.  Such  handling  may  bring  good  rather  than  evil 
in  its  train,  for  it  will  expose  weaknesses  in  design.  And 
the  criticism  of  the  amateur  is  not  to  be  despised. 

The  Need  for  Simple  Apparatus. 
The  designer  must,  therefore,  get  into  his  head  this 
fundamental  fact — that  apparatus  not  for  the  skilled  w'orker, 
but  for  the  amateur  is  what  is  required.  This  is  the  more 
necessary  because  the  amateur  is  nowadays  generally 
favourably  inclined  towards  the  electric  idea.  But  that 
tendency  is  yet  but  a  delicate  flower,  and  he  is  easily  dis- 
couraged. There  are,  of  com'se,  cases  where  education 
is  necessary,  or  where  the  cook  or  housekeeper  takes  an 
irradicable  dislike  to  electric  cooking  for  some  unknown 
reason,  finds  every  conceivable  fault,  and  sometimes  does 
not  stop  short  of  doing  actual  damage  in  order  not  to  be 
troubled  with  new^  fangled  notions.  Such  cases  are, 
however,  few,  and  we  do  not  despair  of  even  those  being 
settled  by  the  tact  of  the  electrical  salesman. 

The  Importance  of  Salesmanship. 
The  salesman,  indeed,  is  a  most  important  factor,  and 
is  doing  his  part  very  w'ell  at  the  Ideal  Home  Exhibition. 
He  has  got  good  apparatus  to  show,  and  he  is_  showing  it  ; 
but  he  might  show  it  even  better.  He  does  not  yet  quite 
tell  the  public  what  thej^  want  to  know.  He  still  talks 
about  kilowatts,  and,  though  the  public  are  beginning  to 
have  some  idea  of  what  a  kilowatt  means,  he  might  eradicate 
even  those  simple  technical  phrases.  He  does  not  yet  quite 
realise  that,  though  he  is  so  well  acquainted  with  electric 
cooking  and  heating  as  to  be  almost  bored  with  them,  that 
does  not  apply  to  most  of  his  inquirers.  The  result  is  that 
he  sometimes  allows  his  natural  boredom  to  get  the  better 
of  him.  Now,  it  is  no  good  being  angry  with  the  old  lady 
who  thinks  a  volt  has  threads  on  it.  She  may  have  wealth 
sufficient  to  purchase  many  electric  cookers,  and  so  it  does 
not  matter  what  she  thinks.  If  the  salesman  wants  to  get 
angrv,  therefore,  he  should  get  angry  with  himself  for 
talking  to  people  about  things  they  do  not  understand. 

Learning  from  Others. 

Our  remedy  for  this  is  a  simple  one.  Let  each  salesman 
on  a  stand  where  electrical  apparatus  is  being  shown  at 
Oljaiipia  make  a  point  of  visiting  the  .stands  showing  other 
kinds  of  goods  and  asking  questions.  And  let  him  mark  how 
his  questions  are  received,  and  let  him  mark  the  answers  he 
gets.  It  mav  help  to  teach  him  salesmanship  and  perhaps 
also  sympathy,  for  it  is  wonderful  what  silly  questions  can 
be  asked  about,  say,  furniture  by  those  who  know  nothing 
about  it. 

Apart  from  this  relatively  minor  question,  however,  the 
important  point  to  realise,  is  that  electric  cooking 
and  heating  apparatus  have  passed  out  of  the  realms  of 
Maskelyne  and  Cook  into  the  regions  of  actuality,  even  in 
the  public  view.  This  is  a  great  advance,  though  it  may  be 
imperceptible.  To  meet  the  changed  conditions,  therefore, 
both  designers  and  salesmen  must  correspondingly  alter 
their  outlook,  and.  well  as  they  have  done,  proceed  to  do 
still  better.  With  all  the  advantages  at  our  disposal, 
progress  cannot  then  help  being  most  marked. 
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The  Electricity    Coiii- 
niissioners. 


of  Stotlami  Tiistitiiticm  of  Eiiginei-rs  iiiiil  Sliiplmililiis,  ami  lins  Ix^eii. 
clmiriiiuii  of  tile  Siotti>li  Contn-  of  the  li>stitiitioii  of  Klectrical  Engineers. 
Mr.  .Akchibai.h  1'ai:k,  the  thirti  tetlinienl  Coniinissioner,  was  born  at. 
.■\lloa,  and  was  etluiatcJ  at  the  HeriorWatt  (•i>lU'Ke.  Edinburgh, and  the 
Kuyal  Technical  Cjllege,  Glasgow.     He  served  hi.s  appivntieeship  in  his- 


It  is  officiallv  announeetl  that  the  Minister  of  Tnvn.siiort,  in  pur- 
suance of  his  jiowcrs  under  the  Electricity  (Supply)  Act,  l'.)l!l,  has 
apjwintiHl  .Sir  John  F.  C.  .Snell,  M.lnst.C.E.,  to  be  Chaimian  of  the 
Electricity  Commissioners,  and  Mr.  H.  Booth,  O.B.E.,  of  the  BoanI 
of  Trade."  Mr.  W.  W.  Lackie,  C.B.E.,  M.Inst.f.E.,  M.I.E.E.,  and 
Mr.  Archibald  Paije.  M.I.E.F:.,  to  be  t'ommissionci-s.  All  communi- 
cations for  the  Commissioners  should  be  a(ldrej5.-ed  to  the  Sccretaiy, 
Electricity  Commissioners,  Gwydyr  Hou.se,  Whitehall,  London, 
S.VV.l. 

The  following  particulars  of  the  careers  of  the  new  Commissioners  will 
be  of  interest  to  our  readers  : — 

The  Chairman  of  the  Commissioners,  Sir  John  F.  C.  Sxell,  was  bom 
at  Saltash,  Cornwall,  in  1869,  and  received  his  training  at  King's  College, 
London,  and  the  Finsbury  Technical  College.  After  a  pupilage  of  four 
years  with  .Messrs.  Woodhouse  &  Rawson,  he  was  engaged  by  .Messrs. 
i'rompton  &  Comi)any  in  1889  on  centra",  station  work,  main  laying,  &c. 
l^ter  he  was  chief  a.ssistant  to  the  late  Major-Gen.  Webber  on  country 
house  and  other  installation  work.  In  1893  he  entered  the  service  of  the 
St.  Pancras  Borough  Council  electricity  department,  and  in  189t)  he  was 
appointed  borough  electrical  engineer  at  Sunderland,  a  position  he 
resigned  in  I9t)t)  in  order  to  devote  his  time  to  consulting  work.  Ho 
Ix'camc  one  of  the  partners  in  Messrs.  Preece,  Cardcw-.  Snell  &  Rider,  but 
he  recently  retired  from  the  firm  on  his  new  appointment.  Sir  John, 
who  is  a  past  president  of  the  Institution  of  Electrical  Engineers,  and  a 
member  of  the  Council  of  the  Institution  of  Civil  Engineers,  has  acted 
as  a  consulting  engineer  for  many  electric  power  and  traction  under- 


takings, including  the  1905  and  1905  electric  power  schemes  of  the 
London  County  .Council.  He  was  also  a  witness  for  the  Postmaster- 
General  in  the  arbitration  proceedings  connected  with  purchase  of  the 
imdertaking  of  the  National  Telephone  Company.  During  the  war  Sir 
.John  was  engaged  on  Government  work  in  connection  with  'electric 
power  supply  ;  he  served  on  several  Committees,  including  the  Board  of 
Trade  Committee  on  Electric  Power  Supply.  He  was  also  one  of  the 
five  trustees  appointed  by  the  Army  Council  to  form  the  first  Metro- 
politan Munitions  Board  in  1915,  and  was  afterwards  a  member  of  that 
Board. 

Mr.  W.  W.  L.\CKiE,  one  of  the  new  engineering  Commissioners,  was 
bom  at  Montrose  in  18U9,  and  was  educated  at  University  College, 
Dundee,  and  Glasgow  University,  where  he  studied  under  Lord  Kelvin. 
.Subsequently  he  joined  the  firm  of  Muir,  Mavor  &  ('oulson  (now  Mavor  & 
Coulsou) ;  but  when  the  Glasgow  Corporation  took  over  the  electric 
lighting  undertaking  of  that  firm  he  transferred  his  services  to  them, 
entering  the  new  mimicipal  department  as  mains  superintendent.  In 
1898  he  was  chief  a.ssistant  engineer  under  Mr.  W.  A.  Chanien,  and  on  the 
latter's  resignation  in  1905  to  join  the  firm  of  Bramwell  &  Harri.s,  Mr. 
Lackie  succeeded  him  as  chief  engineer,  while  in  1915  he  became  manager- 
engineer  of  the  Corporation  electric  supply  department.  He  is  a  past- 
president  of  the  Incorporated  Municipal  Electrical  Association,  the  West 


native  town,  and  was  later  with  Messrs.  Mavor  &  Coulson,  Glasgow. 
.Subsequently  he  joined  the  Glasgow  Corporation  electricity  department,, 
and  steadily  rose  until  he  became  chief  assistant  engineer,  which  position 
he  held  tili  he  went  to  the  Clyde  Valley  Electric  Power  Company  as 
assistant  general  manager.  On  the  death  of  Mr.  Starr  last  year,  Mr. 
Page  became  general  manager  of  the  company.  He  is  a  member  of 
(^'ouncil  of  the  Institution  of  Electrical  Engineers,  and  is  a  past-president . 
of  the  Se(]ttisli  jrcal  centre  of  the  Institution. 


Mh.  A.  i'AOK. 

Mr.  H.  B,)oTH,  O.B.E.,  was  principal  clerk  in  the  Board  .,f  Trade,  and- 
served  as  a  member  of  the  Electric  Power  Supply  Committee.  Helhas : 
an  extensive  e.\j)crience  of  the  administratiim  of  the  legislation  governing 
electricity  supply,  having  been  for  many  years  clerk  in  charge  of  the  work 
under  the  Electric  Lighting  Acts. 

The  Commissioners,  with  the  exception  of  Mr.  Booth,  whom  we 
understand  has  not  been  photographed  for  many  years,  have  kindly 
con.sented  to  the  publication  of  the  photographs  which  we  reproduce 
here\vith. 
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An  Excess  Current  Controlling 
Device. 


Messrs.  Ward  &  Goldstone,  Ltd.,  Sampson  Works,  Salford,  Manchester, 
have  recently  patented  and  placed  upon  the  market  the  "  Albert  " 
■excess  current  controlling  and  circuit  safety  device.  The  primary 
'object  of  the  device  is  to  provide  a  certain  means  for  preventing  the 
fconsumption  of  current  in  excess  of  that  intended  for  a  particular 
circuit,  and  is  particularly  useful  in  blocks  of  flats,  hotels,  Ac,  For 
instance,  in  a  large  block  of  flats,  though  there  are  many  tenants,  there 
is  usually  one  controlling  meter  dealing  with  the  total  consumption  of 
the  building,  and  it  has  been  difficult  to  prevent  the  excessive  use  of 
current  over  that  arranged  for  in  each  flat.  Again,  in  hotel  suites  the 
apparatus  will  assist  in  avoiding  the  taking  of  excess  current  for  additional 
lights,  radiators,  &c.  By  inserting  the  "  Albert "  current  controller, 
should  any  excess  current  be  taken,  the  circuit  is  automatically  broken 
on  the  overloaded  circuit  only.  The  addition  of  an  extra  lamp  or 
current  consuming  device,  beyond  the  number  arranged  for,  immediately 


Albert'' 
'controllin( 
Device 
Showx 
Without 
CovtR. 


cuts  oflf  the  supjjly.  The  supply  can.  however,  be  restored  by  cutting 
out  the  device  taking  the  excess  esurient  and  then  turning  the  switch 
handle  on  controller.  The  manufacturers  claim  that,  as  a  safety  device 
it  is  far  more  reliable  than  a  fusible  wire  cut-out,  as  the  circuit  is  broken 
much  more  quickly  than  a  fuse  wire  is  melted.  It  also  ensures  pro- 
tection for  the  lamps  against  an  excess  of  voltage.  The  "  Albert  " 
Current  Controller  is  claimed  to  be  absolutely  reliable  as  the  apparatus 
automatically  breaks  the  circuit  with  the  slightest  current  excess.  After 
the  cover  is  sealed  the  instrument  cannot  be  tampered  with  unless  the 
seal  be  broken.  After  being  regulated,  the  instrument  Is  not  liable  to 
get  out  of  order,  and  will  withstand  repeated  violent  short  circuits 
without  requiring  adjustment. 

The  "  Albert  "  Controller  can  be  regulated,  when  fixing,  to  break  the 
circuit  at  the  arranged  maximum  current,  and  provision  is  made  to 
j)rovide  ample  range  of  regulation.  It  is  made  for  certain  standard  ca- 
pacities for  100  to  110  volt  or  for  200  to  250  volt  circuits. 


Joint  Industrial  Councils. 


A  meeting  of  the  No.  li  fiistrict  Joint  Industrial  Council  was  held  in 
Bristol  on  Monday,  Mr.  H.  Faraday  Proctor,  Chairman  of  the  District 
Council,  presiding.  The  Chairman  reported  the  completed  list  of  the 
employers'  representatives  as  follows  : — 

Mr.  H.  Faraday  Proctor,  Aid.  G.  Pearson  and  Councillor  A.  E.  Thomas, 
Bristol ;  Aid.  SiV  H.  T.  Hatt,  Bath  ;  Mr.  W.  J.  Bache,  Cheltenham  ; 
Mr.  F.  H.  Corson,  Gloucester  ;  Mr.  G.  Charlton,  Weston-super-Mare  ; 
Mr.  A.  B.  Randall,  Salisbury  ;  Aid.  G.  H.  Stevens,  Swindon  ;  Mr.  H. 
Leather,  Minehead  ;  Councillor  J.  E.  Kingsbury,  Taunton  ;  and  Mr.  J. 
Eliot  Mills,  Kevmsham. 

A  return  of  the  undertakings  in  the  area  which  are  paying  the  5s. 
award  was  reported  ;  also  a  return  of  the  undertakings  which  have 
adopted  the  47  and  48  hours  week,  and  the  Secretary  was  instructed  to 
communicate  with  those  undertakings  which  had  not  yet  adojjted  the 
47  and  48  hours  week.  It  was  decided  that  agendas  and  minutes  be 
circulated  only  to  the  rej^resentatives  of  the  District  Council  and  that  it 
be  left  to  the  members  to  inform  those  they  represent  of  the  matters 
dealt  with  at  the  meetings.  A  levy  to  meet  the  expenses  of  the  District 
Council  was  decided  upon,  an  equal  amount  being  required  from  the 
undertakings  and  from  the  Trade  Unions.  The  date 'of  meetings  has 
been  altered  from  the  third  Monday  to  the  last  Monday  in  the  month, 
so  as  to  allow  of  sufficient  time  for  the  minutes  to  be  forwarded  to  the 
National  Council  for  their  meetiugs. 


At  a  conference  of  representatives  of  supply  authorities  and  workers 
at  Newcastle -on-Tyne  on  the  10th  inst.  it  was  decided  to  form  a  District 
Council  for  the  North-East  Coast  under  the  National  Joint  Industrial 

■Council  for  the  Electricity  Supply  industry.  The  area  includes  North- 
umberland and  Durham  and  the  Cleveland  district  of  Yorkshire,  and  the 
District  Council  will  be  composed  of  12  representatives  of  employers 

■  and  12  of  employees. 


A  Hastings  Bulk  Supply  Scheme. 

An  important  forward  step  in  connection  with  electricity  sui)plv  has 
been  taken^by  Hastings  Corporation  on  the  advice  of  thebor.iu^h  elec- 
trical engineer,  Mr.  Russell  F.  Ferguson.  Before  the  War  the  Elcctriritv 
Committee  considered  a  report  by  Mr.  Ferguson,  who  advised  that, 
having  regard  to  the  largely  increased  demand  for  electric  current  and 
to  the  impracticability,  owing  to  the  nstrict<'d  space  at  the  existing 
works  at  Earl-street,  of  making  provision  t^i  tutmv  cxten.'iions'of  plant, 
itwasdesirabletoconsiderthe  questioniilrst;iM]shiiiL'  a  larger  generating 
station  on  a  more  convenient  site.  Owing  to  the  War  the  matter  re- 
remained  in  abeyance,  but  Mr.  Ferguson  evolved  a  scheme  for  a  large 
modern  generating  station  on  a  site  near  the  L.B.  and  S.C.  Railway  at 
Bulverhythe,  at  which  water  for  condensing  purposes  could  be  obtainevl 
from  the  sea,  and  from  which  station  current  could  be  supplied  in  bulk 
or  otherwise  in  an  area  including  the  Borough  and  extending  to  Rye 
Harbour  on  the  East,  Pevensey  Sluice  on  the  West,  and  to  Tenterden 
and  Cranbrook  northward.  The  Town  Clerk  communicated  with  the 
various  local  authorities  in  the  area,  the  Hastings  Tramways  Company 
and  the  railway  companies  in  order  to  ascertain  the  amount  of  support 
the  scheme  would  receive,  and  also  with  the  L.G.  Board  and  the  Board 
cif  Trade.  The  replies  received  from  the  Local  .'Authorities  were  generally 
of  a  satisfactorv  rharari' r.  :iiid  at  a  shIjs  ■.iii'iit  stai;i.  ;\Ir.  Frr^Mis.in  saw 
8ir.JohnSncll.tiu-('lii-l  Klr,a  ,  iniv  ( ',,iniiii-~h.i,,  ,,,,„. I  Mi  I;  ,,!  I,,  Sn-.lohn 
intimated  that  as  llic  [ilaiit  at  tlir  .xi-tiii-  ,,iiii..ii  «a~nli,(.ki,- and  the 
debt  practically  paid  ort,  and  as  Hastmgs  must  have  more  ]iower  and 
were  unable  to  obtain  a  bulk  supply  from  any  outside  source,  he  advised 
that  it  would  be  correct  for  Hastings  to  establish  a  new  station  such  as 
that  projected.  Sir  John  recommended  a  new  stati  in  with  an  ultimate 
capacity  for  a  15,000  to  20,000  kw..  but  that  HastinL's  should  be  content 
for  the  present  to  give  a  supply  to  Bexhill  and  the  tramways  ;  that 
the  system  should  be  changed  from  single  phase  100  cycles*  to  three 
phase  50  cycles,  and  the  t'orporation  would  then  be  in  a  position  to  give 
an  extended  supply  if  necessary  later,  and  that  the  local  authorities 
concerned  could,  in  the  meantime,  be  consulted  regarding  the  sujjply 
in  the  wider  areas. 

Accordingly  the  Corporation  has  decided  on  the  recommendaton  of 
the  Electricity  Committee,  to  instruct  Mr.  Ferguson  to  prepare  a  scheme 
for  a  bulk  supply  generating  station  at  Bulverhythe  on  the  lines  sug- 
gested, and  he  has  been  instructed  to  -visit  such  u]i-to-date  generating 
stations  as  he  may  deem  necessary  in  order  to  obtain  information  \\ith 
regard  to  plant  and  maeliiiii-ry,  lV:c. 


Recent 


Publications    ol    the 
of  Standards. 


Bureau 


Three  interesting  publications  on  electrical  subjects  Have  recently  been 
issued  by  the  Bureau  of  Standards,  Washington. 

"  The  Determination  of  the  Output  Characteristics  of  Electron 
Tube  Generator.s." 
Owing  to  saturation  and  rectification  effects  in  three-electrode  vacuum 
tubes,  the  currents  which  they  deliver  to  any  type  of  output  circuit,  when 
used  as  a  generator,  are  heavily  loaded  with  harmonics.  Experimental 
results  indicate  that  the  frequency  of  the  oscillating  currents  generated 
is  the  natural  frequency  of  the  output  circuit.  Hence  this  circuit  behaves 
as  a  filter  in  series  nith  the  tube  and  the  direct-current  power  system, 
and  the  useful  output  current  is  approximately  sinusoidal,  whatever  the 
distortion  of  the  tube  currents,  depending  in  amplitude  soleh'  upon  the 
fundamental  constituents  of  the  tube  currents.  General  expressions  are 
derived  for  the  power  and  current  output  in  terms  of  static  characteristics 
of  the  generating  tube,  and  are  corroborated  by  experimental  results 
obtained  with  a  particular  tube. 

"  Principles  of  Radio-Transmission  and  Reception  with  Antenna 
and  Coil  Aerials." 

The  functioning  of  the  two  principal  types  of  radio-aerials  is  worked 
out  quantitatively  from  fundamental  electromagnetic  theory.  Experi- 
ments have  verified  the  formulas  and  conclusions  presented.  Formulas 
for  the  current  received  in  either  antenna  or  coil  aerial  in  terms  of  current 
in  either  type  of  transmitting  aerial  are  given,  as  well  as  comparison 
formulas  giving  the  relative  performance  of  antenna  and  coil  aerials  under 
various  conditions.  The  advantages  of  the  condenser  type  of  aerial  are 
presented.  The  theory  and  nature  of  radiation  are  discussed  and  applied 
to  the  elucidation  of  some  current  fallacies.  The  basic  principles  of 
design  of  aerials  are  given.  Desirable  lines  of  future  research  are  pointed 
out.  The  use  of  the  coil  aerial  as  a  direction  finder,  interference  pre- 
venter, reducer  of  strays  and  submarine  aerial  are  not  among  the  subjects 
treated. 

"  Variation  in  Direction  of  Propagation  of  Long  Electromagnetic 
Waves." 

The  observed  direction  of  radio-waves  as  obtained  with  a  direction- 
finder varies  -with  time  when  long  waves  are  used  such  as  those  from  very 
high  power  stations.  The  variations  of  direction  are  of  the  order  of  90  deg. 
for  very  long  waves.  No  such  large  variations  are  found  for  short 
damped  waves  produced  by  spark  apparatus.  A  method  of  increasing 
the  sharpness  of  determination  of  direction  has  been  worked  out.  A 
theoretical  explanation  of  the  variations  of  direction  is  given,  based  on  the 
existence  of  media  in  the  earth's  atmosphere  capable  of  retlectmg  and 
refracting  the  waves. 
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Legal   Intelligence. 


Commercial  Topics. 


Universal  Radio  Syndicate  Ltd.  v.  Baxendale. 

I»n  the  12th  inst.  .Mr.  .Iiistke  Ktuhf  licartl  an  actiim  m  wliith  thr 
Universal  Radio  Sj-ndicntf.  Ltd.,  claimed  (by  the  liquidator)  damages 
against  their  former  managing  director,  Mr.  Arthur  Baxendale,  in  resiK-et 
of  an  aliened  breach  of  agreement,  or  in  the  alternative  an  account  of 
profits  made  on  the  work  undertaken  in  breach  of  duty. 

Mr.  l)orfiL.vs  Hooo,  K.C.,  in  opening  plaintiff's  case,  said  the  claim 
related  to  the  erection  of  a  Poulsen  wireless  installation  at  the  Kiifel 
Tower  by  Mr.  Baxendale  in  conjunction  with  Mr.  Elwell.  who  was  mana- 
ging engineer  to  the  syndicate.  The  sj-ndicate  held  a  licence  for  the 
Poulsen  system,  and  Sir.  Baxendale  was  managing  director  under  an 
agrt^ement  of  .September.  1912.  It  was  desired  to  have  an  installation 
at  the  Eiffel  Tower  by  which  communication  could  be  set  up  with  America. 
In  the  early  part  of  1913  Mr.  Baxendale  was  able  to  arrange  with  Mr. 
Husson  in  Paris  for  him  to  act  for  the  syndicate  in  endeavouring  to 
obtain  authority  to  use  the  Eiffel  Tower  for  trjnng  the  Poulsen  system, 
and  in  March  of  that  year  he  communicated  with  a  French  telegraph 
company  interested  in  the  installation  of  the  wireless  system,  after  which 
there  was  a  long  corresiwndence.  At  the  end  of  December,  1914, 
the  syndicate  had  failed  to  get  sufficient  capital  to  carrj-  out  their  option 
to  buy  the  Poulsen  system,  and  on  .January  19,  1915,  they  went  into 
voluntary  liquidation,  and  on  .January  21  Mr.  Baxendale  wrote  a  letter 
which  modified  his  original  agreement  under  whicli  he  was  ))aid  at  the 
rate  of  £1,500  a  year.  On  February  11.  1915,  he  proposed  on  payment 
of  £500  to  forgo  his  claim  against  the  syndicate,  and,  in  consideration  of 
that  payment,  he  undertook  to  continue  to  give  every  assistance  in  the 
liquidation  until  the  following  September,  and  practically  to  give  advice 
up  to  January  1.  There  was  reason  to  believe  that  at  about  that  date 
a  letter  .was  written  by  Mr.  Husson  to  Mr.  Baxendale,  as  managing 
director  of  the  liadio  Syndicate,  regai-ding  the  Eiffel  Tower  contract 
and  other  letters  on  the  same  subject  were  written  to  Mr.  Elwell.  At 
the  ed  of  March,  1915,  Jlr.  Elwell  went  to  France,  and  on  his  return 
h  ■  invited  various  companies  to  tender  for  different  parts  of  the  installa- 
tion at  the  Eiffel  Tower.  When,  in  May.  it  was  found  out  what  was  going 
on,  Mr.  Baxendale  was  spoken  to.  He  (Mr.  Ba.xendale)  admitted  that 
he  had  sent  Mr.  Elwell  because  he  did  not  think  the  syndicate  could 
carry  out  the  contract.  The  correspondence  showed  that  Mr.  Elwell 
was"  acting  for  Mr.  Baxendale,  and  that  the  contract  for  which  they 
were  negotiating  was  for  £98,500  odd  for  an  installation  for  purely 
military  purposes.  In  November,  1915,  litigation  was  commenced 
J)etween  Mr.  Elwell  and  the  syndicate  in  respect  of  his  salary.  Counsel 
then  read  correspondence  for  the  purpose  of  showing  that  in  1914  and 
1915  Mr.  Baxendale  was  negotiating  nith  the  authorities  in  France, 
especially  the  military  authorities  in  view  of  the  creation  of  the  instal- 
lation, and  that  in  1915  he  sent  Mr.  Elwell  out  to  France  to  try  to  get 
the  contract  for  himself. 

Mr.  CoMPSTOX,  K.C.,  for  defendant,  submitted  that  the  appointment 
of  Mr.  Baxendale  came  to  an  end  upon  the  liquidation.  After  that,  Mr. 
Baxendale  was  under  no  obligation,  except  that  he  accepted  some  re- 
sponsibility in  consideration  of  the  payment  of  a  sum  of  money  to  him. 
Evidenc'e  was  then  given,  and  ilr.  Viooo  Gambil,  managing  director 
of  the  Briti-sh  and  Overseas  Engineering  Syndicate,  and  at  one  time 
director  of  the  Radio  Syndicate,  gave  evidence  as  to  certain  contracts 
which  had  been  made  for  the  Universal  Syndicate  with  defendant  for 
the  supply  of  parts  for  the  installation.  In  cross-examination  he  said 
that  the  syndicate  f  Jled  to  carry  out  a  reconstruction.  The  patents 
reverted  to  the  original  owners  when  the  syndicate  went  into  liquidation. 
At  the  close  of  plaintiff's  case.Mr.  Comp.ston  submitted  that  there  was 
no  case  for  him  to  meet,  as  the  documents  did  not  reveal  any  implied 
terms  n-ith  regard  to  the  inability  of  Mr.  Baxendale  to  carry  on  any 
bu-siness  he  liked  so  long  as  he,  to  the  best  of  his  ability,  assisted  the 
liquidator  in  winding  up  the  syndicate's  affairs.  He  submitted  that 
there  was  no  contract,  and  if  there  were,  it  had  not  been  broken. 

His  Lordship  :  I  think,  Jlr.  Compston,  there  is  a  case  for  you  to 
answer. 

Mr.  Arthur  Baxendale  gave  evidence  as  to  what  had  taken  place 
after  the  liquidation  was  decided  upon  and  the  position  taken  vip  by 
the  advisory  committee.  That  committee  was  opposed  to  taking  up 
any  new  business.  He  had  been  absolutely  ruined  by  the  collapse  of 
the  business  in  which  he  had  put  £1,200.  He  told  his  co-directors  that 
he  was  going  to  work  as  hard  as  he  could  for  the  reconstruction  of  the 
company,  but  he  was  unable  to  bring  it  about.  At  the  end  of  1915  the 
patents  were  nearing  expiration,  and  had  now  expired,  the  station 
being  worked  by  the  Government. 

His  Lordship  in  giving  judgment,  said  that  defendant  had  entered 
into  a  contract  on  his  own  behalf,  and  must  account  to  the  company  for 
any  benefit  he  had  received  under  it.  He  agreed  that  when  the  liqui- 
dation came  into  force  defendant  was  no  longer  bound  by  his  contract 
of  employment,  but  byan  agreement  he  undertook  to  render  advice  and 
assist  in  the  liquidation.  He  was  satisfied  that  the  Iiencficial  winding 
up  of  the  company  required  that  .such  a  contract  should  be  entered  into  ; 
he  was  also  satisfied  that  the  company  could  have  got  the  contract  with 
the  French  Government.  Defendant  did  not  offer  that  contract  to  the 
compan}',  but  in  fact  went  behind  the  back  of  the  company.  He 
was  in  conflict  with  the  advisory  committee,  and  therefore  secretly 
arranged  mth  the  French  Government  for  business  which  might  have 
become  of  considerable  value. 

Mr.  Hogg  said  he  was  prepared  to  take  judgment  for  £200,  but  on 
payment  of  costs  judgment  was  suspended  to  give  defendant's  counsel 
time  to  consider  the  position. 


A  Finnish  Industries  Fair. 

It  has  Ikmti  arrnni;iil  (>i  hold  at  llclsingfors  from  June  27  to  July  0- 
next  an  Industries  Fair,  which  should  give  engineers  and  manufacturers 
a  good  opport  iniity  of  showing  British  products  and  manufactures.  There 
is  much  undeveloiMxl  water  power  avaihble  in  the  country,  but  many 
schemes  are  projected  for  erecting  hydro-electric  stations.  Con.sequently 
there  should  be  a  demand  for  hydro-electric  machinery,  electric  light 
fittings,  electric  motors,  cables,  &c.  It  is  reported  that  tools,  machinery, 
raw  materials,  half-manufactured  products,  Ac,  are  specially  required, 
and  price  lists  and  catalogues  would  also  be  welcome  at  the  Fair.  A. 
list  of  the  materials  and  manufactures  required  can  be  inspected  at 
Finnish  Legations  and  Consulates,  and  inquiries  can  be  addressed  : 
Finska  Messan.  Helsingfors. 

*  »         •         » 

The  Indian  Trade. 

Mr.  Iv  .\1.  lliiiihiniin,  of  Messrs.  Pvnv,  Hughman  &  Company,  elec- 
trical engineers  and  machinery  importers,  of  Calcutta  and  Bombay, 
who  is  now  on  a  visit  to  London,  is  enthusiastic  over  business  prospects 
in  India.  He  is  of  opinion  that  "  the  Briti.sh  manufacturer  apparently 
docs  not  realise  the  glorious  opportunity  which  he  now  has  of  capturing- 
practically  the  whole  of  the  trade  in  India  and  the  I'^ar  I']ast."  The  low 
rate  of  exchange  favours  the  British  exporter.  Manufacturing  firms 
may  be  inundated  with  orders,  but  we  would  like  to  impress  upon  them 
the  necessity  of  not  neglecting  the  colonial  and  foreign  puichaser,  more 
especially  the  former.  In  India  many  industrial  schemes  are  projected, 
and  these  will  no  doubt  mean  an  increase  in  the  demand  for  electrical 
energy  for  power  and  traction,  which  should  in  turn  mean  increased 
onlers  for  electrical  plant,  and  motors  and  ajjparatus  for  British  manu- 
facturers  anti   exporters. 

*  *         *         * 

Electrical  Plant  for  China. 

\Vc  lia\  c  recently  referred  to  the  great  possibilit  ies  for  engineering  firms 
in  China  and  ])ointed  out  the  necessity  for  British  firms  to  keep  in  touch 
with  developments  so  as  to  be  prepared  to  meet  local  requircnients. 
The  Shanghai  special  correspondent  of  "  The  Times  "  Trade  Su|iplcMiciit 
now  reports  that  there  is  a  very  large-and  increasing  demand  fur  il<i  trical 
plant  and  machinery  from  all  over  China,  and  he  regrets  "  that  the  big 
British  companies  are  not  doing  more  to  capture  this  trade.  As  the 
business  needs  a  highly-trained  technical  staff  it  is  advisable  for  manu- 
facturers to  have  their  own  offices  and  men  here."  At  present  tli.-  lirili-ih 
Municipal  Council  at  Tientsin  is  calling  for  tenders  for  tiiil"'  lii-  riiii.is. 
A  large  industrial  undertaking  wishes  toincrcasc  its  power-gnii]..  Ill  ii;  |.l.iiit 
from  ijOOii.p.  tol,o00H.p.,but  it  will  not  apply  to  any  of  the  local  lirms 
because  they  are  only  dealers.  What  is  wanted  is  a  resident  elec- 
trical engineer  who  will  advi.se  the  directors  as  to  the  tj'pe  of  jilant 
ret]  ui  red. 

*  *  *  * 

Ch  eap  Power  in  Australia. 

The  big  scheme  of  the  State  Government  of  Victoria  for  the  utilisa- 
tion of  the  Morwell  brown  coal  deposits  in  the  generation  of  electrical 
energy  must  have,  if  carried  out,  an  important  effect  on  the  industrial 
and  commercial  life  of  the  state.  "  The  Times  "  reports  that  Mr.  C.  H. 
Merz,  who  is  now  in  Melbourne,  has  approved  the  project,  but  he  thinks 
the  cost  of  the  power  station  will  be  25  per  cent,  more  than  estimated. 
Local  manufacturers  are  delighted  with  the  prospect  of  cheap  power. 
It  was  originally  estimated  that  an  expenditure  of  over  £3,000,000 
would  have  to  be  incurred,  and  statutory  powers  will  be  necessary 
before  proceeding.  Boring  at  Morwell  has  revealed  within  an  area 
of  one  square  mile  the  existence  of  between  120,000,000  and  150,000.000 
tons  of  coal  which  can  be  won  by  the  open  cut  method.  These  supplies 
would  be  sufficient  to  provide  a  continuous  output  of  about  100,000  h. p. 
for  1.50  years.  There  are  estimated  to  be  reserves  of  20,000  milUon 
tons  of  brown  coal  ii  th  ■  di-itrict. 

In  order  to  nnke  the  coil  available  as  fuel  for  industrial  and  domestic 
purposes  it  is  recommended  that  authority  be  obtained  to  proceed  at 
once  with  the  opening  up  of  the  Morwell  brown  coal  fields.  A  sum  of 
£30,000  would  be  provided  for  an  experimental  installation  of  the  first 
unit  of  the  necessary  crushing,  drying  and  briquetting  machinery.  It 
is  also  urged  that  representations  be  made  to  the  Commonwealth  autho- 
rities with  the  object  of  effecting  a  reduction  of  the  Customs  duties 
payable  on  many  items  of  plants  required  for  the  Morwell  scheme  which 
cannot  be  made  in  Australia.  The  report  stated  that  money  should 
be  raised  for  the  following  purposes : — Opening  up  Morwell  brown  coal 
fields,  £221,000  ;  electrical  system,  £2,516,382  ;  township  at  Morwell, 
£150,000  ;  briquetting  plant,  £30,000,  or  a  total  of  f2,nf7,.382.  In 
meeting  the  immediate  pressing  needs  of  an  adequate  supply  of  electric 
energy  for  the  Melbourne  area  it  is  suggested  that  any  scheme  must 
be  considered  only  as  providing  the  nucleus  of  a  system  to  meet  the 
future  power  requirements  of  the  State  both  for  industrial  and  domestic 
purposes.  The  scheme  to  mcei  the  requirements  in  the  metropolitair 
area  in  1923  is  regarded  as  the  first  step  of  a  greater  .scheme  having 
for  its  ultimate  objective  the  linking  up  of  all  the  available  sources  of 
power  supply,  whether  steam  or  hydro-electric,,  for  the  benefit  of  %he 
entire  State. 

British  electrical  manufacturers  and  exporters  would  be-  well  advised 
to  watch  developments  in  connection  with  this  important  scheme,  as. 
there  will  be  many  contracts  to  let  for  electric  generating  plant,  trans- 
mission lines,  briquetting  machinery,  &c> 
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Electricity  Supply. 

Swansea  Finance  ('ommittoc  has  approved  the  proposal  to  utilis  ■ 
two  suras  of  £8,000  and  £3,000  out  of  the  sinking  fund  of  the  electricity 
undertaking  for  new  capital  purposes. 

AccRrsGTos  Gas  and  Water  Board  have  decided  to  apply  for  sanction 
to  borrow  £133,000  for  additions  to  their  works.  These  include  the  pur- 
chase of  storage  battery,  locomotive,  &c. 

Barbow-in-FurxeSS  Corporation  have  been  asked  to  appoint  repre- 
sentatives to  meet  a  representative  of  Messrs.  Vickers,  Ltd.,  to  discuss 
water  supply  and  hydro-electric  development  in  the  Duddon  Valley. 

Arrangements  for  the  future  public  lighting  of  Bath  are  under  dis- 
cussion. It  was  originally  intended  to  order  900  new  gas  lamps  to 
replace  defective  ones,  but  it  has  now  been  decided  to  order  only  500 
lamps  and  to  make  a  further  extension  of  the  electric  lighting. 

Xewport  Olon.)  To\ra  Council  has  adopted  a  recommendation  of 
the  electricity  and  tramways  committee  that  the  salaries  of  the  general 
manager  (Mr.  X.  J.  Young")  and  the  borough  electrical  engineer  (Mr.  A. 
Nichols  Moore)  be  increased  from  £633  per  annum  to  £800  from  Jan.  1, 
1920,  £850  from  April  1,  and  £900  from  Jan.  1,  1921. 

Interviews  are  to  be  arranged  by  Littleborocgh  Urban  Council 
with  their  consulting  engineer  and  "with  Mr.  F.  H.  Rudd,  electrical 
engineer  to  Rochdale  Corporation,  in  order  that  they  may  be  able  to 
.submit  terms  for  the  supply  of  electricity  to  several  large  firms  who  are 
contemplating  the  erection  of  big  factories  in  the  district. 

Newcastle-ttnder-Lyme Council  has  applied  for  authority  to  borrow 
£2,000  for  mains  and  services.  It  has  been  decided  to  supply  electric 
current  to  tradespeople  for  shop  window  lighting  at  5d.  per  unit,  subject 
to  there  being  »,  minimum  of  three  lights  to  each  shop,  and  also  to  the 
annual  payment  of  15s.  for  the  installation  of  the  necessary  time  switch. 
Eastox  Urban  Council,  having  been  informed  that  its  application  for 
an  electric  lighting  order  should  be  dealt  with  by  the  Electricity  Com- 
missioners, has  decided  to  urge  upon  the  Commissioners  the  necessity 
for  carrying  out  the  proposed  electric  supply  scheme,  as  the  existing  gas 
lighting  is  inadequate  and  inferior. 

After  an  interview  with  a  deputation  of  the  local  Electricity  Users' 
-•Association,  Petekborough  Corporation  has  decided  to  proceed  with 
the  electricity  extension  scheme  recently  recommended  by  Mr.  Selvey, 
of  Sheffield,  who  will  be  engineer  and  manager  of  the  electricity  under- 
taking.    The  scheme  involves  an  expenditure  of  about  £100.000. 

Ammaxford  Council  recently  inquired  of  Mr.  W.  Herbert,  proprietor 
of  the  local  electric  works  to  fix  a  price  for  the  undertaking,  and  Mr. 
Herbert  now  states  that  he  wi  1  sell  at  £1.5,000— £1,000  cash  and  the 
balance  on  completion  of  the  contract  of  sale.  A  special  meeting  of 
the  Council  will  consider  the  matter  as  well  as  Mr.  Herbert's  proposed 
application  to  the  High  Court  to  vary  the  existing  lighting  contract. 

On  the  advice  of  Mr.  R.  H.  Scot«on,  borough  electrical  engineer,  Mid- 
dlesbrough Corporation  has  applied  for  sanction  to  borrow  £(i9,000, 
including  £20,000  for  two  gas-driven  sets,  and  £49,000  for  cables,  mains, 
rotary  converter,  &c.,  to  cover  a  year's  requirements.  It  is  also  proposed 
to  lay  five  tramway  cables,  &c.,  at  a  cost  of  £3,393  10s.  lOd.  with 
£()06  9s.  2d.  for  laying  and  jointing.  The  salary  of  Mr.  R.  H.  Scotson 
has  be?n  in^reasjd  from  £550  to  £700  per  annum. 

By  a  unanimous  vote  Kirkaldy  Chamber  of  Commerce  have  re- 
quested the  Town  Council,  in  view  of  its  inability  to  give  an  adequate 
supply  of  electric  power  to  local  manufacturers  and  the  pressing  need  of 
the  power  for  industrial  purposes,  to  allow  the  Fife  Electric  -Power 
Company's  system  to  be  introduced  into  the  town  in  order  that  manu- 
facturers may  obtain  a  sufficient  supply  of  power. 

At  the  same  time,  the  Town  Clerk,  who  has  prepared  a  long  report 
on  the  subject,  advises  the  Council  to  sell  its  electric  supply  under- 
taking. Apparently  there  is  a  great  demand  for  electricity  in  Kirkcaldy, 
but  the  Electricity  Commissioners  will  not  allow  the  Council  to  extend 
the  existing  generating  station  or  build  a  new  one.  The  Commissioners 
desire  that  Kirkcaldy  should  sell  its  station  and  take  a  bulk  supply, 
and  the  town  clerk  (Mr.  Macindoe)  is  of  opinion  that  the  town  should 
not  only  do  that  but  also  endeavour  to  sell  the  distribution  cables  and 
distribution  rights.  The  time  has  also  come  when  the  Council  should 
weigh  seriously  whether  they  should  not  attempt  to  sell  the  tramway 
undertaking.  The  success  of  the  undertaking  and  the  fares  would  depend 
to  a  considerable  extent  on  the  price  of  current,  which  would,  in  future, 
be  in  the  hands  of  the  Fife  Power  Company. 

Reporting  on  the  demand  for  electrical  energy  the  Stoke-on-Trent 
electrical  engineer  (Mr.  C.  H.  Yeaman)  states  that  the  winter  load  had 
exceeded  expectations,  that  the  provision  of  more  plant  and  the  com- 
mencement of  a  new  generating  station  is  urgent,  and  that  until  such 
additional  plant  is  available  it  was  undesirable  to  remove  any  of  the  larger 
old  steam  engine  generating  sets  from  the  sub-works.  This  winter's 
peak  load  was  5,445  kw..  and  the  available  plant  capacity  is  only 
3,000  kw.  Letters  from  ilr.  J.  H.  Rider,  consulting  engineer,  state 
that  the  engineering  part  of  the  report  which  he  had  prepared  after 
consultation  with  the  Engineers'  Committee  of  the  Joint  Conference 
of  Local  Authorities  in  the  Xorth-West  Midlands  would  be  unaltered, 
and  he  recommends  that  a  power  station  should  be  erected  on  the  site 
proposed,  to  have  an  ultimate  total  caacity  of  30,000  kw,  and  as  a  first 
instalment,  that  four  5.000  kw.  alternators  be  erected,  either  for  the 
Stoke-on-Trent  Corporation  on  its  own  account,  or  for  a  joint  electricity 
authority  for  the  whole  area.  The  Electricity  Committee  has  agreed 
to  take  allpossible  steps  to  acquire  and  provide  a  new  generating  station 
without  delay,  and  it  has  endorsed  the  recommendations  of  Mr.  J.  H. 
Rider  and  Mr.  Yeaman, 


Kleclric    Traction. 

This  week  Gla.'G  nv  CorjOrati  m  tramways  department  is  making  a 
trial  with  the  format  on  of  queues  fur  tramway  purposes. 

The  salary  of  the  tramways  manager  at  Haslingden  (Mr.  Banics 
Kay)  has  been  increased  to  £.'150  i>er  annum. 

.\  sum  of  £5,419  is  to  be  expended  by  Hackney  (London)  Borough 
( 'o\iiicil  in  the  purchase  of  four  electric  vehicles  for  house  refuse  collection, 
and  £1,8 >3  on  a  garage  and  cha-ging  plant. 

Ashton-undek-Lyne  Tramways  Committee  has  decided  to  abolish 
the  Id.  fares  on  the  municipal  tramway  routes  and  to  substitute  a  Hd. 
minimum. 

A  proposal  to  extend  the  Underground  Railway  from  FrNSBUKY 
Park  to  Enfield  has  been  submitted  to  the  Minister  of  Transport, 
and  is  being  considered  by  the  permanent  officials. 

The  tramway  emploj'ees  of  Hull  Corporation  have  re-affirmed  their 
decision  '"  not  to  work  any  more  overtime  until  the  permanent  staff  is 
]mt  on  a  workable  basis."  Most  of  the  overtime  is  worked  on  Saturdays 
in  connection  with  football  matches. 

There  is  an  important  project  for  the  construction  of  light  railways 
in  North  Wales  and  a  conference  of  representatives  of  the  counties  of 
Denbigh.  Merioneth  and  Carnarvon  is  to  be  held  to  consider  the  matter. 
The  Mayor  of  Ruthin  (Councillor  Lecomber),  Messrs.  Thos.  Ellis  (Llan- 
gwm),  W.  H.  Williams  (Llanrwst)  and  Mr.  W.  G.  Dodd  will  represent 
Denbighshire. 

The  National  Transport  Workers'  Federation  has  sent  in  an  application 
for  an  increase  in  wages  for  all  tr.ajtwjIY  .and  omnibus  workers 
of  such  an  amount  as  will  bring  the  wages  up  to  44s.  a  week  above 
pre-war  rates.  The  application  of  the  tramwaymen  will  come  before 
the  Joint  Industrial  Council  for  the  tramways  industry  on  the  26th  inst. 
Last  summer  a  demand  was  made  for  an  increase  of  10s.  a  week,  and 
after  arbitration  an  increase  of  4s.  a  week  was  awarded  in  October  last. 
Two  2-ton  Electric  Vehicles  are  being  supplied  by  the  General 
Veliicle  Company  to  the  Metropolitan  Railway  (^ompany,  which  is 
making  an  experiment  with  "  Electrics  "  for  the  collection  and  delivery 
of  parcels.  One  vehicle  has  been  supplied  and  is  used  at  Baker-street 
station.  It  is  fitted  with  a  44  I.M.V.7  '•  Ironclad  "  battery  of  the 
Chloride  Electrical  Storage  Company,  and  having  a  capacity  of  226 
ampere-hours  at  a  five-hour  discharge  rate.  It  has  a  speed  of  10  miles 
an  hour,  and  will  run  35  to  40  miles  on  one  charge. 

In  a  report  by  the  Highways  Committee  to  the  London  County 
Council  on  the  proposal  to  obtain  power  to  increase  the  fares  on  the 
Underground  Railways  and  to  abolish  workmen's  fares,  &c.,  it  is  stated 
that  the  abolition  of  workmen's  fares  may  throw  an  undue  strain  upon 
the  Council's  tramways  during  the  "  peak-load  periods  "  of  the  day, 
when  it  is  scarcely  possible  for  the  railways  and  tramways  to  deal  with 
existing  traffic.  The  Committee  think  that  the  companies  should  be 
required  to  run  a  certain  number  of  trains,  with  adequate  accommoda- 
tion, at  those  times  of  the  day  to  w  hich  this  consideration  applies.  Any 
financial  advantages  resulting  to  the  "  tube  and  'bus  combines  "  from  the 
authority  to  increase  fares  should  not  be  used  to  assist  the  Omnibus 
Company  in  its  competition  with  the  Council's  tramways. 

Imperial  Notes. 

The  Municipal  Council  of  Suva  (Fiji)  has  secured  an  ordinance  autho- 
rising it  to  construct,  operate  and  control  electric  lines  and  works,  and 
to  generate,  supply  and  sell  electricity  within  and  for  a  distance  of  three 
miles  beyond  the  municipal  boundaries.  All  plant  machinery,  including 
engines,"  d_\-namos,  motors,  transformers,  insulators,  &c.,  imported 
into  the  colony  for  the  original  construction  of  any  and  every  part  of 
the  works  authorised  by  the  ordinance  will  be  free  of  duty. 

At  the  recent  meeting  of  the  Great  Indlan  Peninsula  Railway 
Company-,  the  chairman  announced  that  the  investigation  into  the 
question  of  electrifying  certain  portions  of  the  line  had  been  completed, 
and  Messrs.  Merz  &  McClellan,  who  had  carried  out  the  surveys,  had  been 
appointed  consulting  engineers.  The  report  dealt  with  the  suburban 
sections  from  Bombay  to  Kalyan.  and  the  main  line  to  Bhusaval  on  the 
north-east  and  Poona  on  the"  south-east.  It  is  proposed  to  commence 
with  the  conversion  of  the  section  from  Bombay  to  Kurla,  including  the 
Harbour  branch,  and  the  matter  is  under  the  consideration  of  the 
Government  of  India,  which  is  friendly  to  the  electrification  scheme,  as  it 
would  contribute  to  economy,  and  enable  a  better  service  to  be  given. 

An  electrical  engineer  of  the  Westinghouse  Electric  International 
Company  has  reported  to  the  Government  of  Jamaica  on  the  proposal 
to  adopt  electric  traction  on  the  railway  of  the  colony,  and  to  provide 
electric  power  for  industrial  purposes.  The  estimated  cost  of  electrifying 
the  railway,  including  the  power  station,  equipment  and  transmission 
lines  to  suppiv  other  industries,  is  put  at  nearly  83,400  00.  The 
power  plants  would  cost  S849.320  00,  sub-stations  8333,320-00,  over- 
head construction  81,854,30000.  electric  locomotives  and  motor  cars 
8357,650-00,  a  total  of  83,393,590-00.  The  "  Times  "  Trade  Supple- 
ment reports  that  the  saving  in  the  cost  of  operating  the  railway  would 
be  approximately  8265,600  per  annum,  or  7-83  per  cent,  of  the  cost  of 
electrification,  assuming  the  supply  of  power  to  outside  consumers  at 
cost.  The  sale  of  power  to  outside  consumers  would  result  in  a  profit 
sufficient  to  increase  the  return  on  the  cost  of  electrification  to  10-5  per 
cent.  If  the  scheme  is  carried  out  some  of  the  power  would  be  used 
to  operate  plants  on  some  of  the  sugar  estates,  to  supply  power  for  the 
sew^erage  and  for  the  lighting  of  the  thoroughfares  of  Kmgston  and  m 
other  districts. 
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Telegraph  and  Telephone  Notes. 

Owiiii:  to  till-  ill.  roasv  <■{  Irathc  tin-  (uiviiniiuiit  nf  Kiiiliiml  I  as  Ik-oh 
obligeil  to  enter  iiiti>  ii  lu-w  loiitract  with  the  (Jreiit  Xnrthem  Telecraph 
Company,  of  Cop.>nh«i;,'n.  for  the  use  of  a  third  sHbmarine  cable  be- 
tween Finland  anil  Sweden,  which,  it  is  hoped,  will  bi-  sutficient  for 
present  needs. 

A  Spanish  Royal  Di-crce,  published  in  the  "  Gazette  "  of  the  18th  ult. 
set  out  the  regulations.  &e..  for  wireless  telepraph  and  telephone  instal- 
lations in  Spain.  I'ermanent  installations  remain  under  the  Deeree 
of  Feb.  S.  1917,  and  temporary  installations  are  iH-rraitted  for  a  limited 
period  under  certain  conditions. 

Ordinary  Teleorams  routed  "  Via  Marconi  and  Pacific  "  arc  now 
accepted  for  Ai".stralia.  Xew  Zealand,  British  Xew  Guinea.  Cook  or 
Hervey,  Fiji  and  Marshall  Islands,  New  Hebrides,  &c.  The  charges  an- 
2d.  less  per  word  than  the  cable  rates.  Messages  may  be  handed  in  at 
Marconi  House,  Strand,  \V.C.2,  and  1a,  Fenchurch-strcct,  E.C,  or  any 
post  office. 

On  Monday  a  New  Telephose  Exchange  was  opened  at  Jupp-road, 
Stratford,  E.  15.  which  is  to  be  called  the  ""  Broadwaj* '"  Exchange.  Tho 
exchause,  which  is  a  temporary  one  designed  to  relieve  the  "'  Stratford  " 
exchange  area,  started  with  the  transfer  of  22.5  subscribers"  lines  from 
that  exchange.  SuHicient  equipment  is  provided  to  meet  the  antici- 
pated development  in  the  district  ])ending  the  building  of  a  large  new 
exchange.  "  Broadway  "  is  the  second  new  exchange  opened  since  the 
Jlew  Year  for  the  relief  of  existing  exchanges,  the  first  being  "'  Latch- 
mere,"  in  the  Battersea  area,  which  was  brought  into  ojjeration  last 
month,  and  a  third  exchange,  the  '■  Clerkenwell,"  is  nearing  com- 
pletion. . 

Miscellaneous. 

The  recommendation  of  Council  of  the  Senate  of  Cambridge  Uni- 
versity that  a  Professorship  of  Physical  Chemistry  should  be  established 
has  been  approved. 

An  employee,  named  Hill,  at  the  L.C.C.  tramway  sub-station  at 
Upper-street.  Islington,  re.^eived  a  fatal  electric  shock  on  Sunday 
morning.     The  inquest  has  been  adjourned  for  technical  evidence. 

The  Ediswan"  Staff  Association  are  carrying  out  an  attractive 
^irogramme  of  social  events  during  the  winter  season  at  Ponders  End 
Works,  and  one  of  these  gatherings  held  last  .Saturday  evening  proved 
■extremely  enjoyable.  .About  1(10  members  sat  down  to  dinner  in  the 
staff  cafe,  Mr.  C.  E.  Hiatt  presiding.  Subsequently  a  concert  was  pro- 
vided and  was  largely  attendetl,  Mr.  F.  H.  Holyday  officiating  as  musical 
■director.  The  recently  organisetl  pierrot  troupe,  recruited  from  the 
ranks  of  the  staff,  made  their  initial  appearance  in  public  and  gave  an 
extremely  creditable  performance  of  choruses,  duets,  solos,  &c. 

At  Hull  Police  Court  last  week  George  H.  Kin;:,  tradesman,  and 
•George  A.  Lamb,  secretary,  were  charged  with  unlawfully  laying  electric 
mains  and  making  connections  with  tlie  supply  mains  of  the  ('orporation. 
Major  H.  Bell,  City  Electrical  Engineer,  gave  evidence,  and  said  there 
were  the  most  urgent  reasons  why  those  connections  should  not  be  made 
without  the  knowlcdic  of  the  Corporation.  In  the  case  of  King,  he  had 
a,  knowledge  of  electricity,  and  he  utilised  an  overhead  telephone  wire 
from  one  of  his  shops  to  another  to  convey  the  current,  and  it  was  ex- 
plained that  it  wus  dangerous  to  use  telephone  wire  for  supplying  current 
for  lighting.  In  the  other  case,  defendant  fixed  up  a  cable  for  outdoor 
lighting.  In  both  cases  the  current  was  registered  through  meters, 
and  there  was  no  question  of  the  current  not  having  been  paid  for. 
Each  defendant  was  fined  £2  2s. 

Imports. — The  following  are  official  values  of  electrical  machinerj', 
material  and  apparatus  imported  into  this  country  during  January, 
1920,  with  increase  or  decrease  compared  with  .lanuary,  1919  : — 

Electrical  machinery,  £109,(101  (increase  £87,938)  ;"  telegraph  and 
telephone  cables,  other  than  submarine,  £1,174  (decrease  £683);  tele- 
•graph  and  telephone  apparatus,  £8,399  (decrease  £3,500) ;  other  elec- 
trical wires  and  cables,  rubber  insulated,  £1,914  (increase  £1,914) ;  with 
other  insulations,  £l,88(i  (increase  £1,260) ;  carbons,  £l(),(iO.T  (increase 
£13,659);  glow  lamps,  £4,117  (decrease  £18,2(iO):  arc  lamps  and  electric 
searchlights,  £120  (increase  £120) ;  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  £2,498  (decrease  £8,41(>)  ;  batteries,  £1,-544  (de- 
crease £5,145)  ;  meters  and  measuring  instruments,  £4,051  (increase 
£1,440) ;  switchboards,  £9)6  (increase  £742) ;  electrical  goods  and 
apparatus unenumcrated, £34,(50.5 (increase  £18,499).  Totalot  electrical 
goods  and  apparatus,  £77,869  (iaerease  £1,(540). 

E-tPOKTs. — Tile  experts  of  eleetrical  machinery,  material,  &c.,  during 
Januarj-,  1920,  with  increase  of  decrease  compared  with  January,  1919, 
were  as  follows  : — 

Electrical  machinery,  £173,926  (increase  £70,061),  including  railway 
and  tramway  motors,"  £2,911  (decrease  £6,588);  other  generators  and 
motors,  £108,187  (increase  £61,1()4) ;  other  electrical  machinery,  £1)2,828 
(increase  £15,485) ;  telegraph  and  telephone  cables,  submarine,  £81,323 
(increase,  £59,792)  ;  other  than  submarine,  £76,835  (increase  £50,029) ; 
telegraph  and  telephone  ap|)aratus,  £98,756  (increase  £75,094) ;  other 
electrical  wires  and  cables,  rubber  insulated,  £112,574  (increase  £93,252) ; 
■with  other  insulation,  £137,532  (increase  £118,104);  carbons,  £2,322 
^increase  £2,133) ;  glow  lamps,  £li),49o  (increase  £1,350) ;  arc  lamps 
and  searchlights,  £432  (decrease'  £2,223):  parts  of  arc  lamps  and 
searchlights  (other  than  carbons),  £295  (decrease  £2,405) ;  batteries, 
£35,829  (decrease  £17.238):  meters  and  measuring  instruments,  £20,647 
(increase  £3,0.39) ;  switchboards,  £12,047  (increase  £9,266) ;  electrical 
goods  and  apparatus  unenumerated,  £101,296  (increase  £13,898).  Total 
of  electrical  goods  and  apparatus,  £690,394  (increase  £404,049). 


Tenders  Invited  and   Accepted. 

VuHK  Elcitriiity  and  Tniniways  Conuuitlcc  invite  lenders  'v  no  n 
Feb.  27  for  a  3.01.1'  Uw.  lurbo-ultemator,  condensing  plant,  three  water- 
tube  boilers,  incihanical  stokers,  &c. 

S*i.FoKn  Electricity  Committee  want  tender;  for  two  water-tube 
boilers,  mechanical  draught  plant,  &c.  Tenders  to  the  Chairman  by 
the  23rd  inst. 

.\vi.E.SBfnv  Corporation  require  tenders  by  noon  .March  10  for  the 
supply  and  fixing  of  two  electric  motors  and  pumps  at  the  sewage  works. 
S|)ecifications  can  Ijc  seen  at  the  oflice  of  the  Borough  Knginecr. 

BARltowiNFtitSACE  Corporation  require  tenders  by  noon  March  8 
for  the  supply  of  electrical  stores,  meters,  joint  boxes,  &c.  Forms  of 
tender  from  the  Borough  Electrical  Engineer. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.,  March  1,  for  the 
supply  of  two  2,000  p.v.a.,  5,(1(H1. 10,000  volt  transformers  (contract 
No.  571).     S|)ecificatiqn3  from  the  City  Electrical  Engineer. 

The  directors  of  the  Bedw.\s  Navigation  Colliery  Company,  Ltd., 
Bedwas,  .Moll.,  require  tenders  by  10  a.m.,  March  4,  for  six  months' 
supply  i>f  stores,  including  electrical  goods,  ironmongery,  oils,  &c. 

The  C:)Mmissii)NERs  of  H.M.  VVouk.s  require  tenders  by  11  a.m. 
Feb.  26.  for  12  months'  suply  of  fusebands,  switches,  <ikc.  Forms  of 
tender  from  the  Controller  of  Supplies,  King  Charles-street,  Westminster, 
S.W.I. 

DfBLiN  Tuberculosis  Committee  of  Management,  3,  Cork-hill,  Dublin, 
require  tenders  by  noon  Feb.  26  for  the  supply  and  erection  at  Crooksling 
.Sanatorium.  Brittas,  Co.  Dublin,  of  an  electrically-driven  triple  ram 
water  |>um]>. 

The  City  of  Melbourne  invites  tenders  for  the  sui)i>ly  of  12,000 
metal  filament  lamps.  Specifications,  &c.,  from  the  agents  of  the 
City  Council,  Jlessrs.  Mcllwraith,  McEacharn  &  Compariy  Ppty.,  Ltd., 
Biliiter-square-buildings,  London,  E.C.  3,  to  whom  tenders  are  to  be 
sent  by  noon  Marcli  30. 

Abekdare  Urban  Council  invite  tenders  for  one  year's  supply  of 
stores  for  the  electricity  and  tramways  dei)artments,  including  cables, 
meters,  joint  boxes,  electric  lamps,  ironmonger}',  parts,  &c.  Forms 
from  the  general  manager  and  tenders  to  the  clerk  (Mr.  W.  R.  Morgan), 
Town  Hall,  Aberdaiv.  by  .Marcli  8. 

The  Electrical  Committee  of  Bristol  Corporation  invite  tenders  for 
the  sujjply  and  erection  of  one  2,000-kw.  single-phase  2,200  volt  turbo- 
generator, with  condenser  and  auxiliaries.  Specifications  and  forms  of 
tender  from  the  chief  engineer  and  general  manager,  Mr.  H.  Faraday 
Proctor,  Jl.l.C.E.,  to  whom  tenders  by  the  23rd  inst. 

The  Tramways  Committee  of  the  Manchester  Corporation  invite 
tenders  for  the  supply  of  tramway  stores  and  materials,  including  motor 
and  controller  parts,  resistances,  armature  and  field  coiLs,  trolley  poles, 
lamps,  bells,  insulation  material,  carbon  bru.shes,  overhead  equipment, 
meters,  cable,  &c.  Schedules  from  the  general  manager,  and  tenders  to 
the  Chairman  of  the  Committee,  55,  Piccadilly,  Manchester,  by  Feb.  24. 

The  Great  Central  Railway  Company  invite  tenders  for  12  months' 
supply  of  various  stores  and  materials,  including  electric  line  construc- 
tion material  and  apparatus,  wires  and  cables,  casing,  accessories  ami 
lamps,  globes  and  shades,  hardware,  indiarubber,  wire,  signal  materials, 
&c.  .Specifications  from  Mr.  Walter  Williams,  stores  superintendent, 
Gorton,  Manchester,  and  tenders  to  the  secretary,  Mr.  J.  A.  Campbell, 
Marylebone  Station,  London,  N.W.,  by  March  17. 

Lincoln  Corporation  invite  tenders  for  the  supply  and  erection  of  an 
accumulator  battery  at  St.  Swithin's  power  station.  Specifications  from 
the  consulting  engineers  (Messrs.  Preece,  Cardew  &  Rider),  8,  Queen 
Aime's-gate,  Westminster,  S.W.I  :  and  specifications  can  also  be  seen 
at  the  office  of  the  city  electrical  engineer,  Mr.  Stanley  Clegg. 
Tenders,  on  forms  to  be  obtained  from  the  Town  Clerk's  office,  Guildhall, 
Lincoln,  by  March  2. 

Hamjikks.mith  (London)  Borough  Council  invite  tenders  for  the 
supply  of  electricity  stores,  including  electric  light  sundries,  fire  bricks, 
insulated  wire,  cable  ducts,  joint  boxes,  meters,  cable  compound, 
engineering  tools,  steam  packing,  &c.  Forms  from  the  borough  electrical 
engineer,  Mr.  G.  G.  Bell,  and  tenders  to  the  Town  Clerk  (.Mr.  Leslie 
Gordon),  To^vn  Hall,  Hammersmith,  W.6,  by  4  p.m.,  March  3. 

Belfast  Electricity  Committee  invite  tenders  for  various  stores 
and  materials,  including  mill  furnishings,  packing  and  astx-stos  goods, 
lubricating  oils,  tools,  cables,  wires,  electrical  accessories,  lamjis,  carbons, 
brushes,  bitumen,  tapes,  joint  box  compounds,  fuses,  wood  and  stone- 
ware troughing,  conduits,  c.-i.  and  w.-i.  pipes,  feeder  and  suction  pillars, 
meters,  &c.  Forms  of  tender  from  the  City  electrical  engineer,  Mr.  T. 
W.  Bloxam,  and  tenders  must  be  lodged  at  the  office  of  the  Town  Clerk 
(Mr.  R.  Meyer),  City  Hall,  Belfast,  by  March  10. 

DjNCASTER  Corporation  has  accepted  tenders  for  erecting  a  new 
tramcar  shed  at  £7,983)  and  for  raising  the  level  of  pajt  of  the 
track  of  the  Bentley  route  at  £27,990. 

SrNDERLAND  Corporation  has  accepted  the  following  tenders  on 
behalf  of  the  Electricity  Committee  :  Reesoils.  Ltd.,  transformer  oil  ; 
Ferguson  Pailin,  Ltd.,  H.  T.  switchgear ;  and  Ferranti.  Ltd..  meters. 

BlTSNLEY  Corporation  has  accepted  the  tender  of  the  British  Thomson- 
Houston  Company  for  five  tramcar  electrical  equipments  at  £803  5s. 
each,  and  that  of  the  Brush  Company  for  five  single-deck  bodies  at 
£1,350  each.  The  tramways  department  will  construct  the  trucks  at  an 
estimated  cost  of  £1,060  each. 
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Institution  Notes. 

RoXTGEX  SaciETV. — Tlif  titk-  df  tlie  Silvaiuis  Thompson  Memoi'ial 
Lecture,  to  be  delivered  on  March  2,  by  Prof.  W.  H.  Bragg,  ('.  B.E., 
F.R.S.,  is  "  Analysis  by  X-Rays." 

The  Institution-  of  Electrical  Engineers. — The  annual  dinner 
will  be  held  at  the  T^'onnaught  Rooms,  Great  Queen-street,  W.C".,  on 
'Thursday,  March  4,  1920.  A])plication  for  tickets  should  be  made  to  the 
.Secretary,  1,  Albemarle-street,  London,  W.  1,  not  later  than  Saturday, 
Feb.  28. 

The  current  issue  of  tlie  "  Journiil  "  of  the  Institute  of  Metals 
contains  an  account  of  the  ninth  May  Lecture  which  was  delivered  by 
Prof.  F.  Soddy,  F.R.S.,  on  '■  Radio- Activity."  It  also  contains  a  full 
account  of  the  communications  and  discussion  at  the  recent  ShelKeld 

.meeting  of  the  Institut?. 

At  the  February  meeting  of  the  Diesel  Engine  Usees'  Associatiox 
Mr.  Geoffrey  Porter  read  a  Paper  on  the  "  Wear  of  Diesel  Engines." 
This  contained  a  large  amount  of  useful  data  as  a  result  of  observations 
and  measurements  taken  by  the  author  over  long  periods  on  engines 
under  working  conditions.  Tlie  author  ])articularly  called  attention  to 
the  deleterious  effect  of  excessive  cylinder  lubrication,  while  questi(.ns 
in  connection  with  the  wear  of  pistons,  piston  rings,  air  compressor  parts 

.and  crank  shafts  were  also  carefullj-  considered.  il7  '!J'^hm 

The  inaugural  meeting  of  the  S  )Ciety  of  Engineers  (Incorporated) 

was  held  on  the  9th  inst..  in  the  apartments  of  the  Geological  Society. 

Burlington  House,  when  Mr.  Burnard  Gecn,  President  for  1920,  delivered 

,his  address.  After  dealing  with  the  work  and  utiUty  of  the  society  and 
the  education  and  training  of  engineers,  the  President  dealt  witli  his 
main  theme,  "  A  few  aspects  of  the  present  position  of  engineering." 
The  premiums  awarded  for  Papers  delivered  during  1919  were  presented: 
President's  Gold  Medal  to  Mr.  A.  S.  E.  Ackermann,  B.Sc.  (Eng.) ;  Bes- 
semer  Premium   to   Mr.    C.    0.    Bannister,    F.I.C.  ;     Nursey   Premium 

ito  Prof.  James  Young,  and  Society's  Premium  to  Capt.  N.  E.  de  Jarny. 
Speaking  at  the  annual  dinner  of  the  Midland  Section  of  the  .Junior 

Jnstitution  of  Engineers,  Prof.  Burstall  said  that  civilisation  before 
1900  had  its  roots  embedded  in  coal.  Since  that  time  civilisation  hail 
depended  more  and  more  upon  art.  Our  art  production  was  com- 
paratively small,  while  our  production  of  coal  was  large.  There  existed 
other  portions  of  the  world  where  the  conditions  were  the  reverse  and 
we  must  contemplate  the  fact  that  these  favoured  regions  would  develop 

.  at  the  expense  of  the  more  worn-out  civilisation.     The  future  would  be 

.  especially  one  in  which  scientific  truths  would  be  applied  to  the  necessities 
of  mankind,  and  engineering  would  loom  larger  and  larger.     It   was 

.recognised  that  competition  had  about  reached  its  limits. 

Basiness    Item^,   &c. 

The  offices  of  the  Light  Railway  Commission  have  been  removed  to 
J,  Whitehall-gardens,  S'.W.  1. 

At  the  end  of  the  month  Erith's  Engineering  Company,  Ltd.,  are 
removing  to  their  new  offices  at  Windsor  House,  83,  Kingsway,  London, 
W.C.  2. 

Wm.  A.  and  L.  0.  Heyes  (trading  as  Heyes  &  Company),  electrical 
•  engineers,  Douglas  Side,  Wigan,  have  dissolved  partnership.  Debts  by 
Mr.  W.  A.  Heyes,  who  continues  the  business. 

Catalogues  of  British  machinery  and  plant  manufacturers  are  wanted 
by  the  National  Industrial  Corporation  of  Africa,  National  Bank- 
huildings,  85,  Commissioner-street,  Johannesburg. 

Messrs.  Everitt  &  Company,  40,  Chapel-street,  Liverpool,  have  for 
family  reasons  converted  their  business  into  a  private  limited  liability 
company,  under  the  title  of  Everitt  &  Company,  Ltd.  The  change  will 
not  affect  the  conduct  or  management  of  the  business,  which  will  remain 
as  heretofore- 

We  are  informed  tliat  owing  to  the  increase  of  business  Messrs.  Fuller's 
■United  Electric  Works,  Ltd.,  have  been  obliged  to  transfer  their  sales 
department  from  Chadwell  Heath  to  Iddesleigh  House,  Caxton-street, 
Westminster,  S.W.I.  Telephone:  Victoria  6,863-4;  telegrams:  Bloc- 
bat  Vic,  London.  The  company  will  shortly  open  a  show  room  at  the 
new  premises,  where  their  various  products  will  be  on  view. 

It  has  been  decided  to  reconstruct  the  Engine  Development  Company, 
Ltd.,  which  owns  the  British  patent  rights  and  has  been  carrying  out  the 
development  and  research  work  on  the  Still  engine.  The  Still  Engine 
Company,  Ltd.,  has  been  formed  mth  a  capital  of  £300,000  in  £1  shares, 
.  to  take  over  the  whole  of  the  rights  in  the  Still  engine  for  the  world, 
excluding  Japan.  An  issue  of  75,000  shares  is  being  made  at  par  for 
providing  working  capital,  &c. 

L.iquidatioiis. 

A  meeting  will  be  held  on  March  0,  at  4,  Cathedral-road,  Cardiff,  to 
receive  an  account  of  the  winding  up  of  the  Rhymney  Valley  and  General 
Electric  Supply  Company,  Ltd.  (in  vol.  liq.). 

The  Rex  Accumulator  Company,  Ltd.,  is  being  wound  up  voluntarily 
.and  Mr.  Malcolm  Leggett,  Dashwood  House,  9,  New  Broad-street, 
London,  E.C.,  has  been  appointed  Liquidator. 

The  Me.xborough  &  Rawmarsh  Construction  Syndicate,  Ltd.,  is  being 
wound  up  voluntarily  and  Mr.  L.  B.  Schlesinger  and  Mr.  Wm.  B.  Cownie 
have  beSn  appointed  liquidators.  A  meeting  of  creditors  will  be  held 
at  62  and  63,  Queen-street.  E.C.  4,  on  Feb.  27,  and  claims  are  to  be  sent 
■  to  the  Liquidators  at  that  address. 


Personal  and   Appointmenls. 

Mr.  Hubert  Baim-s.  O.li.K..  has  l.icn  a|i|inii,f,.il  chief  en.'inecr  to 
H.M.  Office  of  Works,  in  succession  to  Mr.  H.  A.  .Mcl'cnanr  O.B.E., 
who  has  retired. 

\Mr.  Bernard  Sank\y,  M.I.E.E.,  engineer  of  the  Pmt  Kh/.abcth  Tram- 
wayX'ompany.  has  been  appointed  general  manaijcr  iif  the  clectiic  supulv 
and 'gas  departments  of  .Johannesburg  Corporal  inTi. 

PMrl  N.  B.  Rosher,  O.B.E.,  M.I.E.E.,  has  resigned  his  a],|,„inlmcnt 
with  the  Ministry  of  Munitions  in  order  to  rejoin  his  firm,  Messrs 
Moffett  &  Rosher,  consulting  and  inspecting  engineers,  63,  Temple-row, 
Birmingham. 

Mr.  E.  T.  Goslin,  M.I.E.E.,  M.Am.I.E.E.,  chief  electrical  engineer  to 
the  CJIasgow  Corporation  tramways,  has  been  appointed  general  manager 
of  the  Clyde  \"alley  Electrical  Power  Comjjany.  in  succession  to  Mr. 
Anliil.alil  I'av'c,  who  has  been  appointed  oti.-  i.f  tli.'  Illcctricitv  Com- 
nusMiiiinx.  Mr.  Goslin  joined  the  tramway^  dr  p.ii  i  m,  nt  in  1900  as 
assistiiit  .111:111. -er,  and  succeeded  Mr.  M.  B.  i'l.  |.|  as  .  In.f  engineer  some 
KS  y,.,iTs  iat.i.      I'lvvi.ius  to  his  (;iasi:,.w  a|i|)i.nitiiuut,  .Mr.  (ioslin  was 


Mb.  E.  T.  Goslin. 

witli  f  h.'  I  '.iiinlv  .if  l,.iM.|..n  l-'.l.'.tri.'  Sii|.|.lv  ( '..iiipany,  the  Hove  Electric 
LiL'liliiiii  ('.im|ian\  an. I  M.-,Ms  (  i. .iii|.i. m  .\  <  .ini|iany.  During  the  war 
Mr.  C.ishn  Has  l.nt  t.i  th.'  I  '..a I  I '. mt  1. .II.t.  an.l  was  afterwards  appointed 
Deputy  Director  of  Labour  for  the  West  of  Scotland.  The  Comjiany  of 
Royal 'Engineers  (V.),  raised  by  the  Scottish  Section  of  the  I.E.E.,  was 
commanded  by  Major  Goslin. 

Catalogues,  Price  Lists,  &c. 

In  a  four  page  pamijhlet  issued  by  the  Cressall  JIanufacturing  Com- 
pany, Staniforth-street,  Birmingham,  particulars  and  prices  are  given 
of  "  Cressall  "  electric  kettles. 

A  number  of  publications  have  been  issued  by  the  Sterling  Tele- 
phone &  Electric  Company,  Ltd.,  210-212,  Tottenham  Court-road, 
London,  W.,  which  give  illustrated  particulars  and  prices  of  some  of  the 
Company's  manufactures.  A  four-page  pamphlet  is  devoted  to 
'■  Sterling  "  mining  telephones,  another  four-page  publication  deals 
with  the  Sterling  shaft  signals,  a  leaflet  gives  particulars  of  Sterling 
(ferro-case)  telephones,  while  the  others  relate  to  accumulators,  bells  and 
"  Gripit  "  indicators  respectively.  The  whole  of  the  Company's  manu- 
factures are  British  made. 

List  W  of  Mr.  H.  W.  Sullivan's  standai-d  condensers  and  wireless 
apparatus  is  now  ready  and  may  be  obtained  on  application  from  368-9, 
Winchester  House,  Old  Broad-street, London,E.C.2.  The  first  section  of  the 
catalogue,  which  is  well  illustrated,  is  devoted  to  laboratory  standards, 
and  the  second  deals  with  wireless  apparatus.  Prices,  dimensions  and 
other  particulars  of  the  various  instruments  and  pieces  of  apparatus 
are  included. 

Obituary. 

We  regret  to  record  the  death  of  Mr.  (.'hakles  Mark  Dorman,  Mana- 
ging director  of  Messrs.  Dorman  &  Smith,  Ltd.,  manufacturing  electrical 
engineers  of  Salford.  Mr.  Dorman,  who  passed  away  suddenly  at 
Llandudno  on  the  12th  inst.,  lost  his  son  in  the  war  in  the  autumn  of 
1917,  and  he  never  quite  recovered  from  that  shock.  We  learn  that 
he  showed  signs  of  illness  just  before  Christmas,  and  his  heart  was 
causing  anxiety  to  his  friends.  It  was  hoped  that  a  few  weeks'  holiday 
at  Llandudno  would  have  been  beneficial.  Unfortunately  his  condition 
became  very  serious  whilst  staying  at  Llandudno,  until  he  became  too 
ill  to  be  moved.  We  need  scarcely  remind  our  readers  of  Mr.  Dorman  3 
jiosition  as  a  pioneer  in  electrical  work,  and  some  of  the  switchgear 
designs  originated  by  him  in  the  eighties  are  still  good  practice  at  the 
present   time. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

Tkt  tatloitint  aistrad  from  some  of  the  specificalions  raently  published  halt  bu» 
iptcially  nmpiled  ty  Messrs.  Mbwburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane,  London,  W.C. 

Whtnever  the  dale  applied  lor  differs  from  the  date  on  which  the  application  vMs  loifd 
It  the  Patent  Office  the  lorma  is  liiren  in  brackets  atler  the  title. 

1918  Specifications. 

113  096  Bosch  Akt-Cbs.  Device  for  regulating  the  voltage  of  current  generated  by  a 
dynamo.  <26/I/17.) 
The  armature  of  an  electromagnet  influenced  by  the  factor  to  be  regulated  operates 
two  contacts  so  arranged  that  the  exciting  winding  is  periodically  inserted  by  one 
contact  and  periodically  short-circuited  by  the  other  contact,  and  in  which  when 
the  armature  is  between  both  contacts  a  winding  is  iitterted  in  series  with  but  in 
opposition  to  the  main  winding. 

135.818  Elektro-Osmose  Akt.-Ges.    (Graf  Schwerin  Ces.l    Apparatus  for  electro- 
osmotically  removing  liquids  from  materials.    (20;10/17.) 

133.819  Elektro-Osmose   Akt.-Ges.    (Graf  Schwerin   Ges.)    Apparatus   for  electro- 
osmotically  removing  liquids  from  materials.    (20/10/17.) 

135.820  Eleictko-Osmose   Akt.-Ges.    (Graf  Schwerin   Os.)    Apparatus   for  electro- 
osmotically  removing  water.    (20/10/17.) 

136.198  SoRDi.    Electric  liquid  heating  apparatus.    (3  ;818.) 

136.202  B.T.-H.  Co.  St  Tavlor.    Dynamo-electric  machines.    (30/8/18.) 

136.203  Tower.    Electrical  system  for  generating  intermittent  high-tension  current 

impulses  for  ignition  purposes,  with  or  without  low-tension  current  for  battery 

charging,  lighting  and  the  like.    (10/9/18.) 
136,207  Cross.    (Hulftsh.)    Automatic  telephone  systems.    (11/10/18.) 
136,211  Magini  &  Bassanese.    Arrangement  for  evenly  distributing  single-phase  loads 

between  the  phases  of  a  polyphase  supply  system.    (6/1 1/18.1 
136,215  British  Lighting  &  Ignition  Co.  &  Turner.    Armature  windings  of  electric 

alternating-current  machines.    (14/11/18.) 
136.220  STANDE.-ORD.    Ontinuous  feed  for  arc  lamps.    (4/12/18.) 
136,240  Siemens  Bros.  &  Co.  &  Ferreira.    Armatures  and  pole  shoes  of  magnets, 

(7/12/18.) 
136,260  Parker  &  Smith,    Trolley  heads  for  electric  traction.    (11/12/18.) 
136,268  Cable  Accessories  Co.,  Reeves  &  Crawford.    Clings  or  boxes  for  electrical 

fuses  and  other  such  apparatus.    (12;  12/18.) 

1919  Specifications. 

122,828  Armour  Fertilizer  Works.    Electric    furnaces.    (28/1/19.) 

126.947  Hartmann.    Apparatus  for  producing  a  continuous  electrically  conducting 

liquid  jet,     (11/5/18.) 
132.518  Mauron.    Automatic  voltage  regulation  of  variable  speed  dynamos,    (10/9/18.) 
136,002  Wool  s.     Electrical  earthing  devices.    (11/1/19.) 
136  006  Railing.  Farthing  &  Levee.    Ckimbined  electric  switches  and  plug  connectors 

(17,1'19.) 
136,016  Ouasi-Arc  Co.  &  Strohmenger.    Variable  resistances  particularly  adapted  for 

use  in  electric  welding.    (29/1  /19.) 
136,026  Cooke,    Storage  batteries  for  electricity.    (7/2/19.) 
136,029  (30RMLV.    Carrier  for  the  shades  of  electric  lamps.    ( 10/2/19.) 
136,034  Moore.     Electric  arc  furnaces.    (13/2/19.1 

136,059  Jackson-Mellersh.     (Taylor).      Radio-telegraphic     transmission     systems. 
(25/3/19.)  .,  ,     .        .      . 

(Consists  of  a  combination  comprising  a  source  of  oscillations,  a  radiatmg  circuit 
connected  to  said  source,  an  oscillatory  circuit  shunted  around  said  source,  the  two 
circuits  being  of  such  relation  to  each  other  that  the  oscillations  will  prefer  one 
circuit  to  the  total  neglect  of  the  other ;  means  in  the  oscillatory  circuit  for  producing 
hysteresis  losses  and  means  for  varying  said  losses  to  cause  the  oscillations  to  prefer 
the  other  circuit. 
136,320  Wade.    (Buckley.)    Fuse-replacing  appliances  for  electric  circuits.    (2/1/19.) 
136,340  Edgeworth,    Telephone  repeater  systems.    (20/1/19.) 
136,359  Cohen.    Telephonic  transmitters.    (29/1/19.) 

136.367  CoATES  i  Metropolitan  Vickers  Electrical  Co.     Electric  fuses.    (5/2/19.) 
136,373  Stirk,  Stirk  &  Stirk.    Control  of  electric  motors  driving  reciprocating  machines 
such  as  planes  and  the  like.    (6/2/19.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parenthesis  are  those  of  communicators  of  Inventions, 

October  17.   1919 
25,454  Swinburne.    High-frequency  generator. 
25,456  Taylor.    Distribution  in  alternating-current  systems. 

25.466  Callender's  Cable,  &c.,  C^.     Jointing  metallic  sheathed  cables. 

25.467  Ollender's  Cable,  Sic.,  Co.  &  Moor.  Spring  contacts  for  switch  or  switch-fuse 

handles. 

25.474  HoBLEvlt  Hooper.    Electricalindicating apparatus  for  transmission  of  ordeis,&c. 

25.475  CoswAY.     Hot-plates,  &c. 

25,485  Metropolitan- Vickers  Electrical  Co.    Balancing  of  polyphase  systems. 
25.487  Attwater.     Insulation.  &c.,  of  live  rails,  &c. 
25,497  CowPER-CoLES.    Zinc  battery  elements. 
25.505  WiLLARD.    Paste  for  battery  heaters. 
25,509  Dahl.    Commutators.    (16/10/18,  Denmark.) 
25,518  Clifford  OF  Chudleigh.(Baron).    Dynamo-electric  machines. 

October  18.  1919. 
25,553  Rylands  Bros.  &  Atkins.    Metal  electrodes  for  welding.  &c. 

25.558  Harrison.    Electric  furnaces. 

25.559  ScHROEDER,    Dynamo-electric  machines. 

25.560  Automatic  Telephone  Mfg.  Co.  &  Smith.      Electromagnetic  mechanisms  for 

telegraph  purposes.  &c. 

25,563  Rhind.     Electric  hand  lamps. 

25,566  Woods,    Wiring  systems. 

25,579  SsBLiNE.    Conversion  of  alternating  current  into  continuous  current  or  of  con- 
tinuous current  into  continuous  current  of  different  tension.    (19/ 10/ 18, France.) 

25,581  Mann  &  Purden.     Electric  motors. 

25,598  Cardellino.    Magneto-electric  machines, 

25,609  ToMKiNS.    Stampings  for  electric  machines.  S 

October  20. 

25,646  Blaiberg.    Startingelectricgeneratorsdrivenbyinternal  combustion  engines, &c 

25.654  Meyer  &  Robinson.    Telephone  transmitter  mouthpiece. 

25,661  Automatic  Telephone  Manufacturing  Company   &   Harrison,    Signalling 
arrangements  for  telegraphs,  telephones,  &c. 

25,669  Mangles  &  Pritchard.    Telephone  transmitters. 

25,703  S/iYER.    Plough  or  current  collector  for  conduit  tramways. 

25,712  Beyer.     Electro-magnetic  clutches.    (14/3/19,  Germany.) 
October  21. 

25,718  and    25,719    Sebline.      Conversion  of  a.c.  into  c.c.  and  inversely,  or  of  c.c. 
into  c.c.  of  different  tensions. 

25,722  Dean  &  Redmavne.    Electrical  fuses  and  distribution  boards. 

25,739  Parrott.     Electrical  starting  devices  for  engines. 

25,756  Crabtree  &  Tucker.     Electrical  switches. 

25,781  Gush.     Insulators  for  electrolytic  systems  of  protection  against  corrosion  of 
submerged  metallic  surfaces. 

25,802  Bdtey.  Gjerra  &  C:>^o?NIA.    Combined  electrical  interrupters  and  switches. 
25,815  B.T.H.  Company  (G.E.  Company).    Controllers  for  electric  motors. 
25,817  CODD.     Electric  ignition  systems  for  internal  combusiton  engines, 
25,826  Metropolitan  Vickers  Electrical  Co.    Air-cooling  apparatus. 


Companies'  Reports,  &c. 

Messrs.  Matiikii  .V  run',  Lxn.,  Imw  (Iciiiin-d  n  iliviilcnd  of  10  jut 
cent,  (tnx  (ree)  on  l.li.')0,000  ordinary  shares. 

The  dire^'tors  of  tlie  Chloride  Electhual  Stor.viie  Comi-anv,  Ltl>,» 
pro|)osc  to  cnpitnlise  t7.'{,2JO  of  reserves  and  utilise  tliivt  amount  in  dis- 
tributing new  ordiniiry  shares  of  £1  each  to  holders  in  the  proportion 
of  one  new  sharv  to  every  two  now  held. 

The  report  of  the  CiTV  and  Soitth  London  Railway  CoMi'ANv'for 
1919  states  that  the  total  net  income  was  £144,48(5,  and  the  balance 
from  1018  was  £24..')l>T.  Aft<?r  paying  interest  and  other  fixed  charges, 
appropriating  £i").<ilill  to  reserve,  and  paying  the  dividends  on  {the 
preference  stocks  tin-  available  balance  is  £54,350.  It  is  propiLsed  to- 
jiay  a  final  dividend  of  one  \»r  cent,  on  the  consolidated  ordinary  stock, 
making  with  the  interim  dividend  of  om-  percent.,  two  \>vr  cent,  for  the 
vear  (as  in  lOKS),  to  place  a  further  fc"),l)(IO  to  reserve  (making  £;!(l,()0() 
"for  the  year)  and  to  carry  forward  £19,750,  against  £24,5(57. 

For  the  year  ended  Sept.  .30  last  the  net  profit  of  Mann,  Egerton  & 
Co.Ml>ANY,  "l.Tii.,  after  meeting  debenture  interest  and  providing  for 
depreciation.  &c.,  was  £5(5,170.  .\dding  sum  brought  forward  and 
deducting  int<iiin  preference  dividend  the  total  is  £04,302,  The  directors 
recommend  a  dividend  of  40  per  cent,  on  the  ordinary  shares,  carrj'ing 
forward  (subject  to  excess  profits  duty)  £48,1)84.  The  share  capital 
has  recently  been  reorganised  and  the  company  has  been  converted 
from  a  private  to  a  public  company.  Additional  ordinary  shares  'to. 
the  amount  of  £50,000  were  issued  as  a  bonus  out  of  the  reserves  and  an 
issue  of  >5  jier  cent,  cumulative  preference  shares  was  also  made. 

The  report  of  the  British  Coli".mbia  Electkic  Railway  Company 
for  the  year  ended  June  30  last  states  tliat  provision  for  depreciation, 
sinking  fund  and  renewals  required  £154,727  ;  addition  to  capital 
amortisation  fund,  £1,818,  leaving  a  net  revenue  of  £224,(501,  to  which 
is  added  profit  on  exchange  and  moneys  formerly  set  aside  for  con- 
tingencies and  no  longer  required  (£138,^419)  and  £(5.085  brought  fonvard,. 
making  a  total  of  £.3(59,105.  Out  of  a  balance  of  £128.658  the  directors 
recommend  payment  of  a  final  dividend  on  the  preferred  ordinary 
stock  of  21  per  cent,  (making  5  per  cent,  for  year),  a  dividend  on  the 
deferred  ordinary  stock  of  3  per  cent.,  together  with  a  bonus  of  3  per  cent, 
on  the  deferred  stock,  leaving  £(5,258  to  be  carried  forward. 

The  gross  receipts  of  the  Metropolitan  Di;<trict  Railway  Company 
for  1919  were  £1,5(55,568  and  the  total  net  income  was  £5(55,611  (against 
£585,703),  After  meeting  interest  and  fixed  charges,  placing  £45,000 
to  reserve  and  pa\'ing  the  dividends  on  the  guaranteed  and  first  prefer- 
ence stocks,  the  balance  is  £80,898  (a  decrease  of  £23,933),  A  final 
dividend  of  li  per  cent,  is  recommended  on  the  second  preference  stock,, 
making  4  per  cent,  for  year  (against  5  per  cent.)  and  £22,098  is  carried 
forward  (against  £21,332).  Orders  have  been  placed  for  a  large  number 
of  additional  carriages  of  an  improved  type.  The  company,  with  its 
associated  companies,  is  promoting  a  Bill  lor  authority  to  increase  the 
maximum  powers  of  charge. 

.\n  extraordinary  general  meeting  of  the  General  Electric  Company, 
I.Tfi..  was  held  on  .Saturday,  when  resolutions  were  passed  providing 
that  tlic  1,(5.55,790  issued  preference  shares  and  144,210  of  the  unissued 
prcfcniue  shares  be  called  A  preference  shares  and  that  the  remaining 
1,800.(1(10  preference  shares  unissued  be  converted  into  seven-and-a-half 
per  cent.  B  cumulative  preference  shares.  The  chairman  (Mr.  H.  Hirst) 
reminded  the  shareholders  that  at  the  last  annual  meeting  the  board's 
programme  of  developments  was  outlined  and  the  capital  increased  from 
£3,000,000  to  £6.000.(100.  In  carrying  out  that  programme  considerable 
progress  with  new  works  had  been  made,  with  the  assistance  of  their 
bankers.  It  was  now  tli(iii[rht  desirable  to  make  an  issue  of  further 
capital,  which,  it  was  poiiiriii|.l;it((l,  would  take  the  form  of  seven-and-a- 
half  i>er  cent.  B  cumulaim  |ii.  !■  n  inc  shares-and  some  ordinary  shares,, 
but  the  actual  amount  and  tirm.s  of  issue  had, not  been  settled. 

The  net  profit  of  the  Electric.il  Distribution  of  Yorkshire,  Ltd., 
for  1919  was  £4,354,  against  £3,168  in  1918.  With  braount  brought, 
forward  (£886)  the  available  balance  is  £5,240.  The  directors  recommend 
payment  of  a  dividend  ( tax  free)  at  the  rate  of  6  per  cent,  per  annum  on 
the  ordinary  shares  (£2,962),  adding  £1,000  to  reserve  fimd,  and  carrying 
forward  £1,279.  Restrictions  on  the  use  of  electricity  were  not  com- 
pletely withdrawn  until  the  latter  part  of.  the  year,  and,  due  to  industrial 
disturbances  throughout  the  country,  the  delivery  of  material  was 
greatly  delayed,  thus  retarding  the  growth  of  the  company's  bu.siness. 
Applications  for  supply  have  been  received  in  large  numbers,  and  with 
the  restoraticm  of  nonnal  industrial  conditions  a  rajiid  expansion  of 
business  is  assuivd.     This  expansion  will  require  further  capital. 

Lord  Aberconway,  who  presided  over  the  meeting  of  the  Metro- 
politan Railway-  ('o.mpany  last  week  gave  particulars  of  the  receipts 
and  expenditure  during  the  past  year.  The  results  of  the  Great  Northern 
and  City  line  had  more;  than  justified  the  policyof  the  company  in  acquir- 
ing that  undertaking.  The  traffic  receipts  from  the  line  for  the  last 
year  before  they  took  it  over  were  £74,000,  but  in  1919  they  had  increased 
to  £132,000.  The  -Metropolitan  Railway  Country  Estates,  Ltd.,  had 
purchased  a  large  estate  between  Chorley  Wood  and  Rickmanswcirth, 
another  between  Neasth-n  and  Wembley,,  and  also  some  land  in  Kings- 
bury, with  a  view  to  their  development  as  building  estates.  The  railway 
would  reap  very  considerable  benefit  from  those  operations,  .\fter- 
dealing  with  the  question  of  Government  control  and  with  the  necessity 
for  an  increase  in  fares,  he  said  that  the  traffic,,  not  only  on  that  line,, 
but  on  the  other  London  lines,  had  already ■outg^o^vn  the  facilities,  andi 
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the  immediate  expenditure  of  large  amount  of  capital,  but  things  were 
and  would  remain  in  a  somewhat  uncertain  state  until  the  policy  of  the 
Government  and  of  the  Ministry  of  Transport  was  made  known. 

The  revenue  of  the  Lanarkshire  TRAJrWAYS  Company  for  191!) 
amounted  to  £199,868,  and  the  expenses  to  £148,060.  After  meeting 
contributions  payable  to  local  authorities,  interest  on  debentures,  &c., 
and  transferring"  £12,000  to  depreciation  and  £5,000  to  maintenance 
reserve,  and  adding  amount  brought  forward  (£5,912),  the  balance  is 
£31,888.  Of  this  sum  £12,005  has  been  paid  for  the  interim  dividend  at 
the  rate  of  7  per  cent,  per  annum  for  the  half-year  ended  June,  and  the 
directors  now  recommend  a  dividend  of  8  per  cent,  per  annum  for  the 
half-year  ended  Dec.  31 ,  1919,  making  a  total  dividend  of  7i  per  cent,  for 
the  year.  A  sum  of  £882.  Us.  6d.  is  to  be  paid  to  the  directors  (being 
10  per  cent,  of  net  profits  after  payment  of  5  per  cent,  dividend),  and  this 
will  leave  £5,280  to  carry  forward,  subject  to  excess  profits  duty.  The 
revenue  increased  by  £7,338  and  the  expenses  by  £22,010,  compared 
\vith  1918.  There  was  also  an  expenditure  of  £7,816  on  deferred  repairs 
during  the  year  which  has  been  charged  against  maintenance  reserve 
accoimt.  The  strike  of  certain  traffic  employees  in  April  and  May  last 
involved  a  loss  of  traffic  revenue  of  £10,000. 

The  total  net  income  of  the  London  Electric  Railway  Company 
for  1919  was  £611,601,  and  adding  £23,605  from  1918  the  total  was 
£635,206.  Interest  and  other  fixed  charges  absorbed  £290.738,  and 
after  appropriating  £4.').II00  to  reserve  and  paying  the  dividend  on  the 
preference  stock  (£126,947),  the  balance  is  £172,521.  An  interim  dividend 
of  1  per  cent,  was  paid  in  August  on  the  ordinary  shares,  and  the 
directors  now  recommend  payment  of  a  final  dividend  on  the  same 
shares  of  I  per  cent.,  making  1§  per  cent,  for  the  year,  leaving  £20,942 
to  be  carried  forward.  The  dividend  on  the  ordinary  shares  for  1918 
was  two  per  cent.,  with  £23,605  carried  forward.  It  is  stated  that  orders 
have  been  placed  for  a  large  number  of  additional  carriages  of  an  im- 
proved tviJe.  The  company  and  its  associates  are  promoting  a  Bill  for 
authority  to  increase  the  maximum  powers  of  charge.  Reference  is 
made  to  the  resumption  of  Lord  Ashfield's  connection  with  the  Company 
as  Chairman  and  Managing  Director,  and  1 1  the  appointment  of  Lord 
Farrer  as  Deputy  Chairman.  Admiral  Sir  Cyprian  A.  G.  Bridge,  G.C.B.. 
and  Sir  Algernon  West,  G.C.B.,  have  retired,  and  Mr.  C.  .1.  Cater  Scott 
and  Mr.  Geo.  Watson  succeed  them.  Mr.  W.  C.  Burton,  who  acted  as 
resident  cUrector  since  1916,  has  also  resigned  on  his  return  to  America. 

The  report  of  the  St.  James'  &  Pall  Mall  Electric  Light  Company, 
Ltd.,  states  that  the  connections,  which  at  the  end  of  1918  were 
18,114  kw.,  have  been  increased  to  18,902  kw.,  and  12,190,175  units 
were  supplied  to  consumers  during  the  year.  The  net  profit  is 
£35,000  12s.  Id.  A  sum  of  £4,576  4s.  4d.  was  brought  forward,  and 
after  paying  the  interim  dividends  of  7  per  cent,  on  the  preference  shares 
(£3,500)  and  on  the  ordinary  shares  (£7,000),  the  available  balance  is 
£29,076  16s.  5d.  The  directors  propose  to  pay  a  dividend  at  rate  of 
7  per  cent,  on  the  preference  shares  (£3,500)  and  a  dividend  on  the 
ordinary  shares  for  the  second  half-year  of  8s.  fid.  per  share,  making, 
with  the  interim  dividend,  12  per  cent,  for  the  year  (£17,000),  leaving 
to  be  carried  forward  £8,576  Kis.  5d.  Reference  is  made  to  the  Elec- 
tricity (Supply)  Act,  and  it  is  hojied  that  by  the  formation  of  a  .Joint 
Electricity  authority  arrangements  may  be  put  in  force  whereby  the 
best  and  most  efficient  use  will  be  made  of  the  resources  and  experience 
of  the  different  undertakers,  which  will  result  in  electricity  being  produced 
and  sold  at  the  cheapest  possible  rate,  while  at  the  same  time  the  rights 
and  interests  of  the  shareholders  will  be  duly  safeguarded. 

The  report  of  the  directors  of  the  We.stminster  Electric  Supply 
CoRPN.,  Ltd.,  for  the  year  1919  states  that  the  total  power  of  the  lamps, 
motors  and  apparatus  connected  to  the  mains  was  equivalent  to  about 
52,457  kw.  at  Dec.  31,  compared  with  50,166  in  1918.  It  is  pointed  out 
that  the  Electricity  (Supply)  Act  enables  the  different  companies  and 
authorities  and  others  in  a  district  to  combine  to  form  a  joint  electricity 
authority  for  the  district,  and  the  leading  London  companies  have  already 
associated  themselves  for  this  purpose.  It  is  hoped  that  by  the  formation 
of  such  an  authority  arrangements  may  be  put  in  force  whereby  the  best 
and  most  efficient  use  will  be  made  of  the  resources  and  experience  of  the 
different  undertakers  which  will  result  in  electricity  being  produced  and 
sold  at  the  cheapest  possible  rate,  while  at  the  same  time  the  rights  and 
interests  of  the  shareholders  will  be  duly  safeguarded.  An  interim  divi- 
dend at  the  rate  of  7  per  cent,  per  annum  on  the  ordinary  shares  and  the 
dividend  on  the  4.1  per  cent,  preference  shares,  for  the  half-year  ended 
June  30,  1919,  have  been  distributed.  After  allowing  for  depreciation, 
sinking  fund  and  other  charges,  the  balance  is  £74,144,  from  which  must 
be  deducted  the  second  half-year's  dividend  on  the  preference  shares, 
which  absorbed  £12,375,  leaving  £61,769.  Out  of  this  the  Board  recom- 
mend payment  of  a  dividend  at  the  rate  of  13  per  cent,  per  annum  (less 
tax)  for  the  past  half-year,  making  10  per  cent,  for  the  year,  carrying 
forward  £15,473. 

In  the  course  of  his  speech  to  theshareholders  of  the  Melbourne  Electric 
Supply  Company,Ltd., at  the  meeting onMonday,  Mr.  J.  B.  Braithwaite 
said  they  had  made  an  issue  of  first  cumulative  preference  shares,  and 
since  the  close  of  the  year  had  issued  a  further  £100,000.  They  were 
now  making  an  issue  of  100,000  ordinary  shares,  which,  when  fully  paid, 
would  be  converted  into  consolidated  ordinary  stock.  They  had  thus 
increased  their  capital  by  £300,000  during  the  year,  and  as  the  issue  of 
ordinary  shares  was  being  made  at  25  per  cent,  premium,  they  were 
really  obtaining  £325,000  of  additional  capital.  The  gross  profit  for 
the  year  was  £180,160,  compared  with  £161,887  in  the  previous  year, 
and  they  were  some  £20,000  to  the  good  in  the  net  earnings.  After 
referring  to  the  industrial  strife  in  Australia  the  chairman  said  they 


had  had  an  important  increase  in  their  area  during  the  year,  due  to  the 
new  order  they  had  got  for  the  southern  portion  of  Moorabbin.  The 
number  of  consumers  added  was  5,560,  which  was  a  record  number, 
and  18  per  cent,  better  than  that  of  the  previous  year.  The  total 
number  of  consumers  was  42,430,  and,  including  those  taking  bulk 
supply,  the  figure  would  be  over  51,000,  which  he  believed  was  larger 
than  that  of  any  other  company,  certainly  in  London.  With  regard 
to  the  current  year,  they  were  considerably  better  in  net  profit  compared 
with  the  same  period  last  year,  and  the  additions  to  the  number  of  con- 
sumers were  going  on  at  an  accelerated  pace. 

I*  The  total  net  income  of  the  Central  London  Railway  Company  for 
1919  was  £186.917,  and  with  £17,484  brought  forward  the  total  was 
£204,407.  Deducting  interest  and  fixed  charges  (£46,039),  appropriating' 
£20,000  to  reserve  and  paying  the  preference  stock  dividend  (£21,600),  the 
balance  is  £1 16,762.  The  interim  dividends  of  2  per  cent,  on  the  ordinary 
and  preferred  ordinary  stocks  absorbed  £46,936,  and  it  is  now  proposed 
to  pay  final  dividends  of  li  per  cent,  on  the  ordinary  and  2  per  cent,  on 
the  preferred  ordinary  stocks,  together  with  a  dividend  of  3  per  cent, 
on  the  deferred  ordinary  stock,  making  3-5  per  cent,  on  the  ordinary  and 
4  per  cent,  on  the  preferred  ordinary  stock  for  the  year,  leaving  to  be 
carried  forward  £11,762.  In  1918  4  per  cent,  was  paid  on  the  three 
classes  of  stock.  During  the  year  the  gross  revenue  of  the  five  associated 
companies  increased  £2,497,018,  or  32  per  cent.,  compared  with  1918. 
The  operating  expenses  and  interest  on  guaranteed  and  preference  stocks 
and  reserves  increase  £2,632,321,  or  37  per  cent.  The  amount  available 
for  dividends  and  further  reserves  decreased  £135,303,  or  21  per  cent. 
After  carefully  reviewing  the  situation,  the  directors  have  decided  that  if 
sufficient  revenue  is  to  be  obtained  to  meet  the  working  expenses,  to 
provide  for  adequate  depreciation  and  renewals,  and  to  obtain  a  reason- 
able return  upon  the  money  invested  in  the  undertaking,  fares  must  be 
increased.  The  companies  concerned  have  introduced  a  Joint  Bill  in 
Parliament  seeking  authority  to  increase  their  maximum  powers  of 
charge. 

Yorkshire  Electric  Power  Company. 
In  moving  the  adoption  of  the  report  and  accounts  at  the  meeting  of 
the  Yorkshire  Electric  Power  Company-  on  Tuesday,  Mr.  A.  G. 
Lupton  said  that  the  general  adoption  of  a  shorter  working  week  in  the 
early  part  of  the  year  and  various  labour  disputes  all  had  their  effect  in 
retarding  development.  Working  costs  had  been  heavy  owing  to  the 
price  of  coal  and  of  all  stores  and  wages.  The  salaries  and  wages  paid 
in  1913  were  27  per  cent,  of  the  total  expenditure,  but  in  1919  they  had 
increased  to  40  per  cent.  The  extra  costs  had  been  met  by  the  increase 
of  revenue  and  the  directors  felt  justified  in  recommending  a  dividend 
of  8  per  cent.  The  capital  account  showed  the  assets  at  over  one  million 
pounds,  but  a  valuation  of  the  plant  would  show  the  present  value  to  be 
largely  in  excess  of  the  book  figures,  owing  to  the  large  increase  in  the 
cost  of  machinery  and  mains.  Over  one-fi^th  of  the  capital  had  been 
subscribed  by  customers  and  that  was  a  great  element  of  strength.  Each 
additional  consumer  helped  to  reduce  the  cost  of  production  not  only 
to  himself  but  to  all  others,  and  it  was  a  satisfaction  that  all  classes  of 
power  users  were  realising  the  advantages  of  co-operating  through  the 
agency  of  the  company.  The  Electricity  Act  recognised  and  endorsed 
the  principles  by  which  the  company  had  always  stood,  that  of  generation 
in  large  central  stations  and  distribution  throughout  large  areas,  and  it 
was  now  the  duty  of  the  company  to  respond  to  the  call  and  take  its 
fuU  share  in  developing  the  area  committed  to  it.  High  costs  and  the 
scarcity  of  labour  were  rendering  manufacturers  daily  more  disposed  to 
devote  themselves  to  their  own  proper  business  and  to  look  to  their 
company  to  provide  their  motive  power  as  and  when  required.  As  a 
consequence,  demands  for  current  were  pressing  on  them  from  every 
side  and  fully  justified  the  large  extensions.  Not  only  was  the  demand 
for  power  increasing  more  rapidly,  but  the  smaller  electricity  supply 
undertakings  were  deciding  to  purchase  in  bulk  from  the  company 
rather  than  to  continue  to  generate  electricity  in  small  and  relatively 
inefficient  stations.  Out  of  the  55  undertakings  in  their  area  arrange- 
ments had  been  made  in  41  cases  for  bulk  supply  or  joint  working  so  that 
the  unification  of  supply  over  the  whole  of  their  area  was  within  meas- 
urable distance  of  completion.  Arrangements  had  been  made  for  bulk 
supply  to  the  Corporations  of  Batley,  Dewsbury,  Todmorden  and 
Wake'field.  Agreements  had  also  been  made  with  some  of  the  larger 
municipalities  for  interchange  of  supply  in  the  spirit  of  the  Coal  Con- 
servation report,  and  they  hoped  to  carry  those  ideas  a  good  deal  further. 
The  company  had  now  neariy  400  miles  of  mains  bringing  in  good 
revenue  and  the  time  had  come  when  the  company  must  take  another 
great  step  forward.  They  therefore  asked  them  to  consoUdate  the 
company's  finance  by  authorising  an  issue  of  debentures  to  repay  loans 
from  bankers  and  the  Government,  which  had  been  spent  on  plant  and 
main=i  already  earning  good  revenue,  and  to  take  j)art  m  the  issue  ot 
further  ordinary  shares  to  enable  them  to  meet  the  large  demands. 
The  development  of  the  new  station  at  Ferrybridge  had  been  held  up. 
The  station  was  urgently  required  and  it  was  grievous  that  so  niuch  delay 
had  been  forced  upon  them  by  legislative  uncertainties  and  that  it  was 
only  now  possible  to  go  forward  with  the  preparation  of  plans  when 
complete.  The  plans  would  require  considerable  adcUtions  of  capital, 
but  the  funds  for  which  thev  now  asked  would  enable  extensions  o  be 
made  and  would  widen  the  basis  of  the  Company,  and  enable  it  to  carry 
on  and  to  earn  revenue  which  would  justify  the  further  advances  as  they 
became  necessary.  It  had  been  a  satisfaction  that  by  the  energy  ancf 
devotion  of  their  engineer  and  manager(Mr.  Woodhouse)  and  his  com- 
petent staff,  the  company  had  again  been  able  to  meet  all  demands  trom 
consumers  through  a  very  difficult  year  :  their  customers  had  ™n  "'t 
time  without  anxiety,  in  contrast  to  many  private  concerns  in  constant, 
dread  of  being  held  up  for  want  of  coal. 
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Nov  Companies. 


BRITISH  GEHERATOR  COMPANY,  LTD.  (llKi.ol.'i).  — I'riMiU-  iiiiiipiuiy. 
Keg.  Jan.  »i,  capital  tu.iiUO  in  £1  shares,  to  take  ovir  the  business  of 
an  electrical  and  mechanical  engineer,  carried  on  as  \V.  .\.  liyiuas  & 
Company,  together  with  the  rights  of  the  vendor  in  an  invention  (or 
an  electric  lighting  apparatus.  First  directors  aiv  :  \V.  .\.  Hymaa  and 
J.  S.  Mills.     Reg.  office:  481,  Oxford-road,  Reading. 

I.  CALVETE,  LTD.  ( 103,036)— Private  company.  Reg.  Jan.  20, 
capital  £10.000  in  £1  shares,  to  take  over  the  interest  and  goodwill  of 

I.  Calvete  and  L.  X.  Viola  in  the  business  of  contractors,  electrical  and 
mechanical  engineers,  manufacturers  of  electrical  apparatus,  &c.,  carried 
on  by  them.     First  directors  are  L.  N.  Viola  and  I.  Calvete.     Reg,  office  : 

II.  Little-street,  Andrew-street,  St.  Martin'slane,  E.C". 

CHASE  ELECTRICAL  MANnFACTirRING  COMPANY,  LTD.  ( l(i3,778)— 
Private  company.  Reg.  Feb.  li.  cu])ital  lii.ddo  in  11  shan-.s,  to  carry 
on  the  business  of  manufacturers  of  and  dcalirs  in  electrical  appliances, 
apiNiratus  and  tittinss,  Ac.  F.  Chase  is  lirst  director.  Reg.  office: 
195,  Anlnvay-road,  Highgate,  London,  X. 

COWLISHAW.  WALKER  ft  COHPANT  (1920),  LTD.  (163,075).— 
Re^.  Jan.  21,  capital  £1.50.000  in  £1  shares,  to  take  over  the  business 
carried  on  at  Etruria,  Staffs.,  by  Cowlishaw,  Walker  &  Company,  Lt<i., 
and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  enirines, 
boilers,  colliery  plant,  pumps,  hoists,  cranes,  electrical  appliances,  &c. 
Directors  are :  E.  \V.  Haig,  F.  W.  Povnor,  W.  A.  Hunter  and  J.  A. 
Edmondson.     Reg.  office  :   14-16,  Cockspur-strcet,  S.W. 

JOHN  OGILVY  &  COMPANY.  LTD.  (10.921).— Private  company. 
Reg.  in  Edinburgh,  Jan.  26,  capital  £20,0t>0  in  £1  shares  (10,000  preferred 
and  10,000  deferred),  to  acquire  and  take  over  the  business  of  an  electrical 
contractor  lately  carried  on  by  J.  B.  B.  Ogilvy  at  Inshiwan,  Forfarshire, 
and  to  carry  on  the  business  of  electrical  engineers  and  contractors, 
consulting  engineers,  cSc.  First  directors  are  W.  Anderson  and  J.  D.  B. 
Ogilvy.     Reg.  office  :   48,  Queen-street,  Edinburgh. 

T.  C.  SMITH,  LTD.  (10,917).— Private  company.  Reg.  in  Edin- 
burgh, Jan.  23,  capital  £50,000  in  £1  shares,  to  acquire  from  J.  Duncan 
the  business  carried  on  by  him  as  a  motor  and  electrical  engineer,  &c., 
as  T.  0.  Smith  &  Company.  First  directors  are:  J.Duncan,  E.  llilne 
and  R.  Watt.       Reg.  office:  21,  Bon  iccord-street, -Aberdeen. 

STANLEY  PAVIER  MOTOR  COMPANY,  LTD.  (163,.506).— Private 
company.  Reg.  Jan.  30,  capital  £2,000  in  £1  shares,  to  carry  on  the 
business  of  motor  and  electrical  engineers,  &c.  First  directors  are 
D.  Stanley,  E.  J.  C.  Parier  and  G.  A.  Gale.  Reg.  office  :  480,  Fulham- 
road,  Walham  Green,  S.W 

STOVES,  LTD.  (163.567).— Private  company.  Reg.  Jan.  31,  capital 
£20,000  in  £1  shares,  to  carry  on  the  business  of  iroi5ounders,  electrial 
and  general  engineers,  manufacturers  of  stoves,  &c.  First  directors  are 
J  J.  Allender,  M.  Callcnder,  P.  Oakley  and  W.  H.  Richardson. 

SYKES  &  SUGDEN,  LTD.  (163,688).— Private  company.  Reg. 
Feb.  4,  capital  £75,0(X)  in  £1  shares,  to  take  over  the  business  of  motor 
engineers  and  body  makers,  electrical  engineers,  i-c,  carried  on  by  Sykes 
&  Sugdcn,  Ltd.,  at  Huddersfield  and  elsewhere.  First  directors  are 
A.  Sugden,  F.  Sykes,  J.  H.  Hanson  and  G.  C.  Hirst.  Reg.  office  : 
George-street,  Huddersfield,  Yorks. 


Prices  of  Metals.  Chemicals,  &c. 

TtTESDAT,  Feb.  !■; 
Inc.  Deo. 

—  £0  10 

—  £2     0 
Jd. 


•Copper — 

Bestsolected perton 

Electro  Wirebars... 

H.C.  wire  basis per  lb. 

Sheet , 

-PhosphoT-hronze  Wire — 

Phosphor-bronze 

wire,  basis  ,, 

HTMi  60/40— 

Rod,  basis     '..  „ 

Sheet,  basis  ,, 

Wire,  basis    ,, 

Iron — 

Cleveland  Warrants     perton 

Galvanised     steel 
wire,  basis  8  SWG 
Lead  Pig — 

English 

Foreign  or  coloniil  ,, 

TiJl— Ingot    

Wire,  basis    per  lb. 


£128 
£130 

Is. 

Is. 


0     0 
0     0 

5  Ad. 

6  f,A. 


Is.  9,5^1 

Is  Id 
Is.  M. 
Is.  4!d. 

£9    2    e 


51  10 

50   10 

389  10 

0     4 


*d. 


}d. 
id. 


£1     5 
£0  12 


10 


Salammoniac. — Percwt.953.and903. 
Sulphur  (Flowers). — Per  ton  £22. 

„      (Roll  Brimstone). — Per  ton 
£22. 
Hulphuric    Acid    (Pvrites,  168°). — 

Per  ton,  £7  ISs.  9d. 


Copper  Sulphate. — Per  ton  £50. 

Boric     Acid  (Crystals)  — Per     ton 
£74 

Carbon  Bisulphide. — Per  ton  £56. 

Sodium  Bichromate. — Per  lb.  9d. 

Sodium  Chloraie  — Per  lb.  6d. 
Rubher.~V\va.  fine,  23.  7d. :  plantation  1st.  latex  23.  SJd.  to23.  7Jd.  lb 
Shellac.— T.^.  Orange,  840s. 

The   metal   prices  are   supplied  by  the  British  Insulated  &   Helsbv 
Cables,  Ltd. 


Thirty-Seven  Tears  A^o. 

[From  Thk  Electrician,  Fob.  IT,  1863.] 

The  M(ir.sk  Slip  (from  the  Ix^ader). — The  announcement  we  made  in 
our  last  issue  that  the  postal  telegraph  authorities  of  this  country  hail 
diseontinueil  the  prndice  of  pn-serving  Morse  slip  will  be  received  with 
surprise  in  many  quarters,  but  with  .satisfaction  in  nearly  all.  There  arc 
still,  no  doubt,  a  number  of  well-meaning  officers,  both  ot  home  and 
abroad,  whose  pri'judices  will  be  greatly  shocked  at  the  step  now  talten 
by  the  British  I'ost  Office,  and  will  regard  it  as  little  short  of  a.  death 
blow  to  all  discipline.  Others  who  are  differently  situated,  esiK>cially 
those  in  Amerii'a.  will  learn  for  the  first  time,  and  with  considerable 
astonishment,  that  in  England  the  Morse  slip  until  now  has  bi'en  pre- 
served. To  the  o|H'rating  start  generally  the  announcement  that  in 
future  th  ■  .Morse  and  Wheatstone  slip  "'  need  not  "  bo  preserved  after 
transcription  will  be  good  tidings  indeed,  to  which  it  was  hardly  neces- 
sary ti  add  that  said  Morse  slip  '"  should  at  once  be  treated  as  waste 
pap.>r." 

A  description  of  the  lighting  of  H.M.S.  "  Himalaya  "  is  given,  from 
which  the  following  extract  is  made:  "The  lamps  used  arc  of  two 
kinds — viz..  20  c.p.  lamps  and  10  c.p.  lamps.  There  are  171  of  the  former 
and  78  of  the  latti-r  giving  a  total  of  249  lights.  Th-  20  c.p.  lamp,  to 
give  its  normal  li'.'ht,  requires  a  current  of  about  1'24  amperes,  with  an 
E.M.F.  of  54  volts.  These  lamps  arc  all  arranged  in  multiple  arc,  but 
the  10 c.p.  lamps  are  placed  two  in  series  and  in  nmltiiile  arc,  two  of  the 
latter  being  equivalent  to  one  of  the  former.  The  arrangements  were 
carried  out  by  Jlr.  J.  F.  Albright,  of  the  .Swan  Company.  The  Iami)s 
have  bpcri  distributed  throughout  the  ship  in  the  maimer  showii  in  the 
illustration  on  page  321.  The  lamps  arc  arranged  on  seven  circuits,  oil 
of  which  arc  c  ntrollcd  f  om  a  main  switchboard  placed  in  the  electrical 
room.  -\  detailed  sketch  of  the  switchboard  is  shown  at  the  upi»r  left- 
hand  corner  of  the  illustration. 

Ab.\ni)i>n.mentof  a  Provi-siox.u,  Order. — The  Pilsen,.Joel  &  General 
Electric  Lighting  Company  have  withdrawn  their  application  for  a  pro- 
visional order,  deposited  with  the  Board  of  Trade  under  the  Electric 
Lighting  .\ct,  with  regard  to  the  City. 

Ayrtox  .v.N'i)  Perry's  Experiments  with  Pl.^tisitm  and  Mao- 
NESir.M. — Writing  on  the  subject  of  Profs.  Ayrton  and  Perry's  experi- 
ments with  platinum  and  magnesium  strips  dipping  into  mercury  .whereby 
they  obtained  a  current,  M.  B.  J.  Goossens  shows  in  the  "'  Annales  Phys. 
Chem.,  "  that  the  current  thus  obtained  is  caused  by  the  evolution  of 
heat  in  the  formation  of  the  magnesium  amalgam,  and  is,  therefore,  a 
therrao-current. 

Gas  is  Paris  and  London. — In  a  recent  lecture  delivered  by  M.  H. 
Aerts,  manager  of  the  Brussels  Municipal  Gas  Works,  the  following  com- 
parison between  Paris  and  London  gas  was  instituted  :  "  The  Paris 
burner  consumes  105  litres,  or  merely  4  cubic  ft.  per  hour.  The  London 
burner  consumes  142  litres,  or  nearly  5  cubic  ft.  per  hour.  The  illu- 
minating power  required  in  London  is  16  candles  for  142  litres  (5  cubic  ft.) 
of  gas.  The  normal  illuminating  power  of  Paris  gas,  consumed  in  London 
burners,  corresponds  to  15-2  candles. 

Electric  Railway's. — Electric  power  as  a  means  of  traction  on 
railways  seems  to  be  gaining  ground  every  day.  We  have  instances  at 
Berlin,  some  mines  in  Germany,  Portrush  (Ireland),  and  elsewhere. 
Electric  railways  are  talked  of  in  .Switzerland  and  Vienna,  and  now  we 
hear  that  the  Chicago  Town  Council  has  been  memorialised  by  a  Mr. 
Hannahs  on  the  subject.  Mr.  Hannahs  wants  to  erect  an  elevated 
railway  in  Chicago,  the  motive  power  on  which  shall  be  sujiplied  by 
electricity,  whilst  the  carriages  will  be  lighted  by  the  same  agency. 


Benn  Brothers  Journals — Some 
Features  of  the  Current  Issues. 

In  "•  Ways  and  Jleans  "  Prof.  E.  E.  Lincoln  writes  on  "  United 
States  War  Finance  and  After  "  ;  and  other  articles  include  "  The 
Position  of  Holland  "  and  "  Profit-.Sharing  in  Three  Dimensions  :  an 
account  of  the  scheme  in  operation  in  the  Whitefriars  Glass  Works." 

A  special  monthly  section  in  '"  The  Gas  World  "  deals  with  the  uses 
of  coal  gas  for  the  products  of  power,  and  the  uses  of  gas  in  industry 
generally. 

The  chief  features  of  "  Aeron.autics  "  are  "  America  and  the  Unified 
k\T  Service.s,"  "  Bombing  the  Mahsuds,"  and  '  Rigid  .\irships  and 
their  Development,"  by  .Squadron-Leader  J.  E.  M.  Pritchard. 

■'  Labour  Saving  in  the  Foundry  "  (illustrated)  by  .Joseph  Horner,  is 
described  in  "  The  Hardware  Trade  .Journal,"  which  also  includes  con- 
tributions entitled  "'  Salesmen  and  Assistants  "  and  "  Hardware  in  Spain" 
(illustrated). 

Among  the  special  articles  in  "  The  Cabinet  Maker  "  are :  "  How  to 
Cut  Loose  Covers  "  ;  "  The  Furnishing  Industry  of  Yorkshire  ";  and 
"  From  Aircraft  to  Furniture  JIaking  at  Hendon." 

The  report  on  "  Fruit  Pruning  Experiments  at  Mailing  Research 
Station  "  is  given  in  "  The  Fruit-Grower  "  ;  also  "  Grafting  in  Com- 
mercial Rose  Culture,  "  and  "  The  Neglected  Orchards  of  Worcestershire." 

Foremost  among  the  articles  in  "  The  Chemical  Age  "  is  "  Colloidal 
Clay  as  a  Catalyst  in  Oxidation  and  Hydrogenation,"  bj'  .J.  Gordon 
Hay,  F.I.C.,  being  the  results  of  original  experiments  in  a  new  application 
of  colloidal  clay  in  the  chemical  industry.  There  are  also  reviews  of  the 
latest  chemical  te.xt  books,  and  special  reports  of  Papers  at  the  sectional 
meetings  of  the  Society  of  Chemical  Industrj'. 
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NoteSi 


Trade  Union  Organisers  and  Strikes- 

The  considered  judgment  of  Mr.  JrsTiCE  Peter.sox  in  the 
case  of  Hodges  x,  Webb,  whiclt  is  given  in  our  legal  column 
this  week,  is  a  careful  expiosition  of  the  law  relating  to  Trade 
Unions  as  modified  by  the  Trades  Disputes  Act,  1906.  From 
the  purely  legal  standpoint  we  believe  the  decision  to  he 
sound  law  and  good  sense,  though  we  confess  we  have  great 
sympathy  for  the  plaintiff,  and  we  could  wish  he  had  been 
able  to  obtain  some  satisfaction  for  the  moral  (btit  not  legal) 
injury  inflicted  upon  him.  The  dispute  originated  in  the 
rivalry  of  two  organisations  registered  as  trade  unions. 
Mr.  Hodges,  the  plaintiff  and  a  foreman  electrician  in  the 
employment  of  a  well-known  firm  of  electrical  contractors, 
was  a  member  of  the  National  Association  of  Supervising 
Electricians,  and  the  defendant,  Mr.  Webb,  was  the  London 
district  secretary  of  the  Electrical  Trades  Union.  The  Associa- 
tion of  which  plaintiff  was  a  member  was  registered  in  1918  ; 
it  had  less  than  100  members,  and  it  was  not  recognised  l:iy 
the  Trade  Union  Congress  because  it  was  considered  to  be 
under  the  influence  of,  or  to  symjjathise  with,  the  employers  in 
the  electrical  industry.  Antagonism  was  carried  so  far  that 
members  of  the  E.T.U.  refused  to  work  with  the  N.A.S.E. 
members,  and  while  plaintiff  was  engaged  on  work  at  Watford 
the  defendant,  who  was  accompanied  by  two  delegates  of  his 
Union,  called  upon  him  and  made  an  unsuccessful  attempt 
to  persuade  him  to  join  the  E.T.U.  Thereupon  Mr.  Webb 
told  him  that  he  would  call  out  the  men  under  plaintiff  and 
that  "  they  could  not  return  ui>less  he  (the  plaintiff)  was  off  the 
job."  Thtf  result  was  that  Mr.  Hodges  was  dismissed  by  the; 
firm  who  employed  him  and  he  brought  an  action  to  restrain 
the  defendant  from  wrongfully  interfering  with,  or  attempting 
to  interfere  with  his  employment  and  the  right  to  dispose  of 
his  labour  as  he  wished.  It  was  alleged  that  the  defendant 
used  threats  to  the  plaiiitiif  in  the  course  of  the  interviews 
which  took  place  between  them  at  Watford,  but  this  allegation 
was  denied  and  plaintiff  did  not  produce  sufficient  evidence  to 
sati-sfy  the  Judge  on  the  point.  There  could  be  no  doubt, 
that  the  acts  comjslained  of  would  be  illegal  at  Common  Law 
and  the  point  was  whether,  in  view  of  the  Trades  Disputes 
Act,  of  1906,  which  it  will  be  remembered  was  passed  to 
reverse  the  famous  Taff  Vale  judgment,  what  the  defendant 
had  done  was  actionable.  After  full  consideration  the 
Judge  decided  that  it  was  not. 


There  was  a  genuine  trade  dispute  and  the  only  question 
left  for  decision  was  whether  the  defendant  had  employed 
unlawful  means.  As  his  Lordship  pointed  out,  it  would  be 
strange  and  illogical  if  workmen,  who  could  lawfully  cease 
work  in  a  body,  could  not,  by  an  official  of  their  trade  union 
intimate  to  the  employers  that  they  proposed  to  cease  work, 
and  give  their  reasons  for  doing  so.  If  the  defendant  had 
called  a  strike  without  speaking  to  the  plaintiff  there  would 
be  no  cause  of  action,  and  as  the  defendant  had  merely 
exercised  a  statutory  right  by  stating  that  there  would  be  a 
strike  tinder  certain  conditions,  the  plaintiff's  action  was 
dismissed.  There  will  be  general  sympathy  for  Mr.  Hodges, 
because  defendant's  acts  seem  to  be  like  an  attempt  to  coerce 
him  to  join  the  E.T.U.,  and  because  of  his  refusal  to  do  so  he 
lost  his  employment.  To  us  it  appears  to  be  an  infraction 
of  the  first  principle  of  liberty— the  right  to  employ  one's 
labour  to  the  best  advantage.  This  natural  right  now  appears 
to  be  abridged  by  the  Trades  Disputes  Act,  so  we  must 
accept  the  position  for  the  present.  Another  point  of  im- 
portance came  out  in  the  course  of  the  proceedings,  and 
that  is  that  defendant  had  received  a  general  authority  from 
his  executive  to  call  men  off  work  in  the  Watford  or  any 
other  dispute.  This  is  too  extensive  and  too  dangerous  a 
power  to  be  entrusted  to  any  man,  no  matter  how  cautious 
or  prudent  he  may  be,  and  we  hope  that  with  the  development 
of  the  Whitley  Councils  some  more  suitable  means  will  be 
evolved  for  the  settlement  of  industrial  or  trade  disputes 
which  do  immense  damage  not  only  to  the  parties  concerned 
but  to  the  whole  countrv. 


A  Distressing  History. 

At  the  annual  meeting  of  tlie  London  Electric  Supply 
Corporation  last  week,  Mr.  Robekt  H.  Benson  once  again 
recounted  the  history  of  the  private  enterprise  which  gave 
London  its  earliest  supply  of  electricity.  It  is  a  tale  which 
has  been  .told  before,  but  it  does  not  make  less  distressing 
reading  at  each  re-telling.  How  Mr.  Joseph  Chamberlain, 
fearful  of  monopoly,  successfully  imposed  so  many  restrictions 
that  hardly  anyone  thought  it  worth  while'  to  supply  elec- 
tricity at  all,  and  how  thereby  a  promising  industry  was 
handicapped  from  its  birth.  How  eventually  these  restrictions 
were  to  some  extent  relaxed  and  London  was  parcelled  out 
between  13  competing  companies  on  the  principle  that  such 
competition  would  result  in  a  cheap  and  plentiful  sujijily  of 
electricitv.     In  the  event  this  Kilkenny-cat  policy  resulted  in 
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exactly  the  reverse  of  what  was  intended,  and  whoever  bene- 
fited by  the  arrangement  it  was  certainly  neither  the  eom- 
panics  nor  the  public  I  All  this  was  told  by  Mr.  Benson  ; 
but  he  is  still  optimistie.  The  companies  in  spite  of  the 
,  restrictions  under  which  they  worked  obtained  a  certain 
measure  of  success,  says  he,  and  if  those  ""  who  reached  these 
results  are  aiven  a  fair  chance  there  is  every  reason  to  l)elieve 
that  cheap  power  and  plenty  of  it  is  in  a  fair  way  to  be  solved 
in  the  London  district  at  last."  We  certainly  hope  so,  but 
before  that  desirable  .«tate  of  affairs  is  reached  certain  eon- 
ditiniis  will  hav.>  to  b.>  fultillcd. 

The  London  Electricity  (Joint  Committee),  1920,  Ltd. 
One  of  these  is  a  recognition  that  for  electricity  .•supply 
purposes  London  is  one  area,  or,  if  that  be  thought  too  large, 
two  closely  connected  areas,  one  north  and  one  south  of  the 
Thames.     But  this  division,  if  made,  must  be  geographical, 
and  the  drawing  of  the  dividing  line  must  cease  to  depend  on 
whether  a  particular  area  is  supplied  by  a  publicly  or  privately 
owned  undertaking.     We  are  not  certain  that  the  importance 
of  this  is  realised  in  some  quarters.     Now  is  the  time  for 
combination  and  not  competition.     Yet  Mr.  Benson  annoiinces 
the  formation  of  a  "  little  "  company  to  be  called  The  London 
Electricity  (Joint  Committee),  1920,  Ltd.,  which  will  enable 
all   the  London   companies  to  pool  their  resources  and  ex- 
perience.    The   object   of  this   Company,    in   j\Ir.    Benson's 
phrase,  is  to  save  the  Treasury  from  being  appalled  at  the 
prospect  of  having  to  spend  some  .€200,000,000  on  the  com- 
pulsory purchase  of  existing  jjlant  and  the  development  of 
superstations.     Mr.   Bensson  thinks  if  the  Treasury  can  be 
relieved  of  this  burden  that  success  will  depend  on  two  things  : 
increased  output  of  power  and  the  restoration  of  the  financial 
credit  of  the  industry.     With  that  we  do  agree,  but  where 
we  join  issue  is  that  any  scheme  for  the  supply  of  London 
should  be  carried  out  by  private  enterprise  alone.     As  we 
understand  the  policy  of  the  Electricity  Commissioners,  there 
is  to  be  no  wholesale  scrapping  of  existing  plant,  but  a  gradual 
unification  of  resources  by  extending  the  more  modern  stations 
and  by  discardng  the   older   plant.     In  doing  this  there  will 
be  quite  enough  problems  to  solve  without  introducing  those 
that  can  be  avoided.     And  one  of  the  latter  is  the  attempt  of 
any  block  of  interests  to  start  schemes  of  their  own.     We 
hope,  therefore,  that  both  the  municipal  and  company  authori- 
ties in  London  will  realise  the  necessity  of  coming  together 
not  only  for  their  own,  but  for  the  common  good.     In  this 
respect  the  Kilkenny  cat  policy  mentioned  ■ibove  has  been 
rather  too  much  to  the  fore  in  the  past. 


Company's  standard  synclironous  convcrtors.  They  will  also 
be  interested  to  Icitrn  that  its  omission  has  allowed  improved 
operation  to  be  obtained.  The  .same  view  seems  to  have 
been  recently  gaining  ground  in  this  country,  as  in  the  course 
of  the  discu-ssion  on  Mr.  HrNTER  Brown's  Paper  on  "  Carbon 
Brushes,  considered  in  Relation  to  the  Design  and  Operation 
of  Electrical  Jlachinery,''  recently  read  before  the  Institution 
of  Electrical  Engineers,  several  speakers  stated  that  the 
addition  of  an  oscillating  gear  to  a  commutating  machine  was  a 
hindrance  rather  than  a  help.  In  spite  of  this  it  still  makes 
its  appearance  in  some  current  specifications,  but  as  a  result 
of  this  announcement  we  hope  it  will  now  be  dropped. 

The  Tramways  Dilemma. 

If  we  are  to  judge  fium  a  nieniorundum  drawn  up  by  a 
Sub-Committee  of  the  Municipal  Tramways  Association,  the 
municipal  tramways  of  this  country  are  in  an  alarming  financial 
state.  We  cannot  say  that  we  are  surprised.  Many  municijial 
tramway  schemes  were  "  born  out  of  due  time  "  and  like 
many  such  children  have  not  only  been  weakly  but  have 
had  time  and  money  spent  on  them  which  have  been  denied 
to  more  hc^jilthy  progeny.  But  all  the  care  has  done  them 
little  good.  They  have  always  been  ailing  and  now  their 
state  is  critical.  "  Almost  every  tramways  system,"  says 
the  memorandum  is  being  "  carried  on  at  a  loss,  which,  in 
many  cases,  is  more  than  Id.  per  car-mile."  Then,  in  addition, 
there  is  the  usual  demand  for  increased  wages  from  the  em- 
ployees and  the  usual  hostility  of  the  public  to  an  increase 
in  the  fares.  A  conference  of  tramways  authorities  is  to  be 
held  in  London  next  week  to  examine  the  patient,  but  the 
General  Secretary  thinks  that  if  the  tramways  industry  is 
to  be  continued  either  the  fares  must  be  substantially  increased 
or  tramways  must  depend  upon  compulsory  local  rates.  In 
other  words,  if  the  townspeople  won't  pay  directly  they  must 
pay  indirectly.  Not  a  very  happy  state  of  affairs  !  But  of 
the  two  we  think  the  former  more  preferable  as  it  is  essential 
in  our  opinion  that  the  rider  should  pay  at  least  the  actual 
cost  of  the  ride.  The  aim  of  the  Association  should  be  to 
make  each  undertaking  self-supporting  and  to  get  rid  of 
subsidies  as  soon  as  possible.  Some  tramways  systems  have, 
however,  never  been  in  that  fortunate  position,  owing  to 
well-known  reasons  not  unconnected  with  local  politics,  and 
it  looks  now  as  if  thev  never  will  be. 


\ 


A  Change  in  Rotary  Converter  Design. 

Opinion  on  the  subject  of  whether  the  use  of  oscillators  on 
rotary  converters  is  justified  by  any  practical  advantages  is 
rather  divided  in  this  country.  As  is  not  unu.sual  in  matters 
of  this  kind  there  are  those  who  are  perfectly  sure  there  are 
distinct  advantages  and  others  who  are  as  perfectly  sure  that 
there  are  nothing  but  disadvantages.  In  matters  such  as 
these  practice  can  be  the  only  test,  and  the  ultimate  proof 
in  this,  as  in  other  matters,  is  whether  the  device  in  question 
is  bought  and  used.  Those  who  held  the  view  that  oscillators 
on  rotary  converters  were  not  necessary  and  were  only  in- 
sisted upon  by  station  engineers  in  this  country  because  their 
use  had  originally  been  recommended  by  American  designers 
will  be  interested  in  an  announcement  in  a  recent  issue  of 
"  Power  "  to  the  effect  that  the  Westinghouse  Electric  & 
Manufacturing  Company  during  1919  made  a  series  of  service 
tests  to  determine  the  value  of  oscillators  on  rotary  con- 
verters and  as  a  result  this  device  is  being  omitted  from  the 


Electricity  Supply  in  Australia. 

We  have  just  received  a  copy  of  a  report  of  the  Electricity 
Commissioners  of  the  State  of  Victoria,  Australia,  on  the 
question  of  the  ultimate  requirements  of  that  State  in  the 
realms  of  electricity  supply  and  especially  as  regards  providing 
Melbourne  as  quickly  as  po-ssible  with  the  extra  energy  that 
it  most  urgently  requires.  The  means  of  doing  this  are 
three  :  the  utilisation  of  either  or  both  of  two  brown  coal- 
fields or  of  the  water  power  of  the  Kiewa  River.  The  first 
of  these  coalfields  is  situated  at  Morwell,  about  80  miles 
distant  from  ^lelbourne.  Here  some  120,000,000  tons  of  brown 
coal  are  available  which  can  be  won  by  the  open  cut  method 
of  operation.  This  quantity  is  sufficient  in  the  Commissioners' 
opinion  to  provide  a  100,000-kw.  power-station  with  the  fuel 
it  will  require  for  about  150  years.  So  that  whatever  posterity 
may  think  of  the  scheme  there  is  no  doubt  that  it  has  ad- 
•  vantages  when  viewed  in  the  present.  The  Commissioners 
do  not,  however,  intend  to  erect  so  large  a  station  at  present, 
but  will  in  the  fir.st  instance  provide  one  with  a  capacity  of 
40,000  kw.,  or  suffic-ient  to  take  care  of  the  requirements  of 
the  Melbourne  mc^tropolitan  area  in  1923.  To  do  so  will 
incidentallv    mean    that    the    Melbourne    City    Council    and 
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Melbourne  Electric  Supply  Conipany  must  take  all  their 
power  from  the  new  stations,  but  seeing  that  they  will  save 
money  by  so  doing  the  Commissioners  have  no  doubt 
ajiparently  that  they  ^ill  fall  in  with  tliis  arrangement  and 
so  ensure  the  success  of  the  scheme.  Australia  seems  to  be 
different  from  this  country  in  some  ways  ! 

A  Quickly  Adopted  Scheme 

The  other  coalfield  which  was  considered  is  at  Altona, 
but.  though  much  nearer  to  .Melbourne  and  situated  on  the 
shores  of  Port  Philip  Bav  where  an  unlimited  supply  of  cooling 
water  is  available,  it  has  the  disadvantage  that  the  coal  seam 
is  some  350  ft.  below  the  surface  and  would  therefore  be 
more  expensive  to  work  than  the  Morwell  field.  It  is,  there- 
fore, recommended  that  the  development  of  this  field  should 
be  postponed  for  the  present.  The  hydro-electric  scheme 
considered  was  that  on  the  Kiewa  River,  some  133  miles 
from  Melbourne.  But  on  this  site  it  would  only  be  possible 
to  generate  some  35,000  kw.  with  no  hope  of  further  extension. 
It  is,  therefore,  recommended  that  this  scheme  also  be  dropped 
and  that  the  Morwell  scheme  of  a  .50,000-k-w.  station  be 
proceeded  with  at  once  at  an  estimated  total  capital  ex- 
penditure of  +:2, 737,392,  including  distribution  cables  and 
sub-.station  equipment  in  Melbourne.  This  station  should  be, 
it  is  sussested.  linked  up  with  the  existing  station  at  Newport 
and  botii  operated  under  the  same  authority.  The  report  in 
question  is  dated  November  26,  1919,  and  in  a  covering 
letter  dated  December  23,  1919.  which  accompanies  it  the 
Secretary  to  the  Commissioners  informs  us  that  the  report 
has  been  adopted  by  the  Victorian  Government,  the  necessary 
Bill  has  been  passed  and  steps  are  now  being  taken  to  push 
on  with  the  scheme  forthwith.  411  in  a  month  !  It  leaves  us 
breathless. 

■     II   ■■■  ■    m 

Gurre  i\t   Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
tbe  foUowMng  : — 

Mr.  F.  F.  P.  Bisacre  completes  his  article  on  "  The  Calculation  of 
Track  Pressure  Drop  and  Track  Losses  on  Direct-current  Railways  " 
on  page  214. 

We  conchide  on  page  217  our  abstract  of  Major  Kenelm  Edg- 
cumbe's  Paper  on  the  "  Protection  of  Alternating-current  Systems 
without  the  Use  of  Special  Conductors,"  and  give  an  account  of  the 
discussion  which  took  place  on  this  Paper  at  a  recent  meeting  of  the 
Institution  of  Electrical  Engineers  in  London. 

On  page  220  we  give  an  illustrated  description  of  the  works  of  the 
Chloride  Electrical  Storage  Company  at  Clifton  Junction,  near 
Manchester.  These  works  have  been  largely  extended  during  the 
past  few  years,  and  secondary  batteries  of  all  sizes  and  outputs  are 
now  manufactured  there. 

We  begin  a  detailed  accoimt  of  the  exhibits  at  the  British  In- 
dustries Fair  at  Birmingham  on  page  222. 

Our  usual  serial  article  on  the  progress  that  has  been  made  in  the 
design  and  manufacture  of  heating  and  cooking  apparatus  appears 
on  p.  223. 

We  publish  several  interestmg  letters  from  our  readers  on  p.  22-1. 

Our  leading  article  this  week  deals  with  differing  opinions  which 
iiave  recently  been  put  forward  on  the  question  of  the  best  curriculum 
to  be  followed  bv  the  student  training  for  the  electrical  engineering 
profession,  and  as  to  how  far  commerc-ial  subjects  should  be  brought 
into  this  curriculum.  The  various  views  expressed  are  commented 
on.      (p.  227.) 

Extracts  from  the  speeches  of  the  chairmen  of  the  railway  com- 
panies, referrmg  to  the  success  of  electric  traction  and  to  new  pro- 
]X)sals  for  its  extension,  are  given  on  p.  228. 

In  our  legal  columns  an  important  judgment  on  Trade  Union 
law  is  given,  and  also  the  report  of  an  action  between  Submarine 
Cable  Companies  as  to  a  condition  in  a  lease  of  one  of  the  Atlantic 
submarine  cables.     (Page  229). 

Reports  of  the  meetings  of  the  Underground  Electric  Railway 
Companies  of  London,  which  give  particulars  of  projected  improve- 
ments, traffic  returns,  &c.,  will  be  found  on  p.  234. 


Arrangements  for  the  Week, 

FRIDAY,  Feb.  27tli  (to-day). 

PhVSK  AL    SnCIKTY. 

5  p.m.     \t  the  Imperial  Colleae  of  Science,  S.  Kcnsini;ton.  I.midon, 
S.W.     Papers  on  "  The  Balancing  of  Errors,'"  by  .Mr.  T.  Smith, 
B..'^.  ;    "  Notes  on  the  Te.^itius  of  Bars  of  .Magnet  Steel,"  by 
Dr.   X.   VV.   McLachlan  ;    "  On  the   Forces  Actnig  on   Mcal<><l 
Metal  Foil  Surfaces  in  Karetied  Gases,"  by  .Mr.  G.  D.  West, 
M.Sc.  :   and  Exhibit  of  Crystal  Models,  by  Miss  N.  Hcsali. 
Institution     of     Electrical     Exoixeebs. — Livehpool     Stidk.xts" 
Scb-Cextke. 
7.30p.m.     .\t    the    University,     Liverpool.     Paper    on     ■Central 
Station  Boiler  Practice,"  by  .Mr.  K.  Habershon. 

JUXIOR    IXSTITTTIOX    OF    EXC.ISEERS. 

7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Lecturette    on 
"  Defects   Found   on   Inspection   of   Boilers,"    by   Mr.    R.    H. 
.  Kenyon. 

•IrXIOK    IXSTITOTIOX    OF    EXGIXEERS. ShEFFLELD    Se<TIOX. 

7.30  p. III.     i^t  the  Cutlers'  Hall,   Sheffield.     Paper  on  "  Scientific 

Instruments,"  by  Mr.  J.  A.  Swift. 

Wireless  Society. 
S  p.m.     .\t  the  Royal  Society  of  Arts,  .lohn-street.  .Adclplii.  Luiidon. 

\y.C.     .\ddress  on  "  Some  Wireless  Wondcu's,"   by  .Mr.  .\.  A. 

Campbell  Swinton,  F.R.S. 

ROY.41,    IXSTITUTIOX. 

9  p.m.  .4t  .\lbemarle-street,  London,  W.  Discourse  on  "  Problems 
of  Lubrication,"  by  Mr.  W.  B.  Hardy,  F.R.S. 

SATURDAY,  Feb.  28tli. 

RoY.vL  IxSTirrTiox. 
3  p.m.     .\t  .\lbemarle-street.   London,  W.     Lecture  on  "'Positive 
Rays,"  by  Prof.  Sir  J.  J.  Thomson,  O.M.,  F.R.S.     (Lecture  II.) 

StoKE-OX-TrENT    jVSSOCLiTIOX    OF    EXGIXEERS. 

;  p.m.  .-Vt  the  Town  Hall,  Hanley.  Stoke-on-Trent.  Lecture  on 
"  Cementation  as  .Applied  to  Mining."'  by  Mr.  T.  T.  M  iwson. 

MONDAY,  March  1st. 

RoY'AL  Society  of  Arts. 
S  p.m.     .\t  John-street,   Adelphi,   London,   W.C.     Cantor  Lecture 

on  "  Recent  Research  in  Cellulose  Industry,"   by  Mr.   C.   F. 

Cro.ss,  B.Sc.     (Lecture  III.) 
Ixstitutiox  of  Electrical  Exgixeer-S — Informal  Meeting. 
7  p.m.     At  the  Chartered  Institute  of  Patent  .Agents,  Staple  Imi 

Buildings,    High    Holborn,    London,    W.C.     Paper   on    "  The 

Future  of  Labour  in  the  Engineering  Industry,"  by  Mr.  R.  E. 

Dickinson. 
IxStitctiox  of  Electrical  Exgixeers — Western  Centre. 
7  p.m.     .4t   the    Merchant   Venturers'    Technical   College,    Bristol. 

Lecture  on  "  Electric  Clocks,"  by  Prof.  D.  Robertson. 

TUESDAY,  March  2u(i. 

Institution  of  Electrical  E-xgineers— Xorth-Western  Students' 
Centre. 
7.30  p.m.     .At  Houldsworth  Hall,  Deansgate,  Manchester.       Paper 
on  ■■  Insulating  Oils,"  by  Mr.  H.  Butterworth. 
Rontgen  Society. 
S  p.m.     .At    the    Roval    Society    of   Medicine,    1,    Wimpole-street, 
London,     W.     "  Silvanus    Thompson    ilemorial    Lecture    on 

■  Analysis  by  X-Rays,"  by  Prof.  W.  H.  Bragg,  F.R..S. 

WEDNESDAY,  March  3rd. 

.•VssocLATiox    OF    Engineering    and    Shipbuilding    Draughtsmen. 
7.30  p.m.     .At  the  University,  Liverpool.     Lecture  on  ""  The  Una- 
Flow  Steam  Engine,"  by  Mr.  D.  H.  Yates. 

Industrial  League  and  Council. 
1. 30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Subject: 

■  Economical  Production  and  Prevention  of  Waste,"  by  Mr. 
H.  .Atkinson. 

THURSDAY,  March  4th. 

Institution  of  ElectricjVL  Engineers. 
7  p.m.     At  the  Connaught  Rooms,  London,  W.C.     .Annual  Dimier 

ASSOCLITION   OF   EXGINEERINO  AND    ShLPBUILDIXG    DRAUGHTS.MEN. 

S  p.m.  .At  Milton  Hall,  Manchester.  Lecture  on  "' The  Screw 
ProiJeller,"  by  Mr.  P.  Doig. 

FRIDAY,   March  5th. 

»  .Junior  Institution  of  Engineers. 

7.30  p.m.  .At  39,  Victoria-street,  London,  S.W.  Lecturette  on 
■■  Xotes  on  Gauge  Tcstim;  and  Measuring  .Apphances,"  by  Mr. 
F.  H.  Rolt,  B.Sc. 

.ASSOCLVTION  OF  ENGINEERING  AND  ShLPBUELDING  DeaUGHTS.MEN.     ^^ 

7.30  p.m.     At  the  University,  Sheffield.     Paper  on  "  Flat  Plates, 

by  Mr.  C.  C.  Pounder. 
7.30  p.m.     At  the  Technical  School,  Barrow-in-Furness.     Lecture 

on  "  Gearing  Design,"  by  Mr.  M.  Coronel. 
iNSTrruTioN  OF  Electrical  Engineers'  Students'  Meeting. 
7  p.m.     At  the  City  and  Guilds  (England)  College.  S.  Ken.Mugton, 

London,  S.W. "  Address  by  the  president.  .Mr.  R.  T.  .Mnith. 
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The  Caleiilatioii  of  Track  Pressure  Drop  and  Track 
Losses  on  Direct  Current  Klectric  RailAvays. 


Summary  ok  Pressire  Drop  C.\lcilations. 

A.  Siib-stalions  at  Both  Ends  of  Section. — 1.  Graphically  or 
by  means  of  L  =  {n—l)d^2q  find  n,  the  maximum  number  of 
trains  between  sub-stations. 

2.  If  »  is  odd,  calculate  pressure  drop  by  (5). 

3.  If  II  is  even,  calculate  pressure  drop  for  first  symmetrical 
position  by  (6)  or  (10),  and  for  second  symmetrical  position 
with  (»  —  1)  trains  by  means  of  (5). 

B.  Spur  Lilies. — 1.  Assume  a  train  starting  at  the  f&r 
end,  and  calculate  pressure  drop  by  (5),  adding  a  term 
aimnx.rL')  to  the  result  from  (5). 

Example. — Sub-stations  at  both  ends 
rf=l-5  miles. 
L=7  miles. 
7„v.  =  l'tO  amperes, 
•^miix.  =700  amperes.     .-.  a  =  4. 
r=0-125  CO  per  mile. 
£=1,500  volts = line  voltage. 
L  =  {n—l)d+2q  gives 
n  =  5  and  q=0-5  ; 
hence  by  (5)  (since  n  is  odd) 

dE=-^ ^  [1-5  •;4+4(4-l-5);-f5x  0-5  X  (1  +  1-333)]. 

=235  volts. 

.-.  Per  cent,  regulation  =  15-8  per  cent. 

This  example  is  typical  of  railway  conditions,  and  in  this  case 
the  regulation  would  be  good.  56  per  cent,  of  the  total  drop 
depends  on  the  term  which  is  proportional  to  a. 

Track  Loss  Calculations. — The  calculations  for  spur  lines  are 
much  simpler  in  form  than  those  for  double-ended  lines,  and 
will  be  dealt  with  first. 

Spur  lAms. 

Let  Fig.  5  represent  the  general  case,  0  being  the  sub- 
station. Take  the  zero  of  time  from  the  instant  when  train 
No.  1  is  at  0,  and  suppose  the  n  trains  move  from  left  to  right  at 
speed  V  miles  per  hour.  There  will  evidently  be  no  current  in 
the  section  of  the  line  to  the  right  of  the  nth  train. 


.})\  iz  \    is  \   i4  \  is\\\   i7\  i'a\  U  \  ho  \    f 

^.    1  Z  3  4  S         6  7  6  3         10\ 

Let  L  =  (n—\)d^q  for  spur  lines,  where  fZ  =  distance  between 
trains,  and  5  =  overlap  at  end.  At  instant  t  hours  later,  the 
trains  are  displaced  to  the  right  a  distance  x{  — 1<)  miles. 

The  «th  train  is  then  a  'distance  {q  —  x)  from  the  end^O'. 
Let  r  =  track  resistance  per  mile  of  complete  circuit  (positive 
and  negative). 

The  loss  of  energy  in  watt-hours  during  a  time  bt  is 

bt=i\i^-x^d[^i^-^-  .  .  .  i„^)]dl,    .....     (11) 

where  ta  are  the  currents  in  the  sections  between  trains  as  indi- 
cated in  the  figure. 

This  equation  holds  for  a  time  q[v,  after  which  instant  the 
«th  train  is  no  longer  in  the  section  0  0'.,  , 

The  loss  of  energy  in  watt-hours  during  the  period  from<=0 
to  t=qlv  is  therefore 


HIS.VC:KK.    M..\..,    n.So..    .\.>I.In-l.C.K. 

(Concluded  from  p.  189  y 

During  the  second  jjoriod  from  I  =  qjv  to  / = rf/i',  we  have 

U=-J  [ii-x+d(i.^+...i„.{^)]dx (14) 

ffo).an(l  this  takes  place 


The  total  loss  ii  watt-hours  : 
in  rf/r  hours,  hence 


Losses  (average)  in  watt8=  ,  [«,-{-«..] 


Constant  and  Equal  Currents  to  Each   Train 
first  period 

i„=/,  where  7  =  current  per  train 
i„-i  =  2I, 


■     ■     (15) 
Duriu''  the 


-nl, 


whence,  by  (13) 


r/^rnY-        |ti(H-l)(2>t-l)^     -I 


During  the  second  period 

i„-i=I, 
i„_?  =  2/, 


whence,  by  (14) 


i,  =  («-!)/, 


^'f 


+d 


r(«-l)(»-2)(2«-3)| 
I  6  J 


(d-q) 


]• 


and,  by  (15) 
Average  loss  in  watts  = 


r2rnY-+{H-lf{d^-q^) 
dL  2 

■       }] 


J(n)(n-l){2n-l)q+(n-l){n-2){2n-3){d-q)  \ 


(16) 


When  q—0,  this  reduces  to 


Average  loss  in  watts 


=  ,-Prf[ 


{n-lf 


+  i,(»-l)(«-2)(2»-3) 


] 

(17) 
Yariahle  Currents. — This  ease  can  be  dealt  with  by  making 
a  similar  assumption  as  to  the  effect  of  diversity  as  that  made 
in  the  pressure  drop  calculations. 

Assume  that  the  heating  effects  of  currents  in  sections 
between  trains  are  the  same  as  they  would  be  if  each  train  took 
an  equal  and  constant  current  of  the  average  value,  but  multi- 
plied by  a  factor  which  varies  hyperbolically  with  the  section 
considered. 

Thus,  in  the  section  feeding  one  train  only,  the  heating 
current  is  clearly  the  R.M.S.  current — i.e.,  /,„.(l-f/3),  where 

and  J= R.M.S.  current  per  train.     In  the  section 

through  which   two  trains  are  fed,   the   heating  current  is 
2Z„>  (1+^/2),  and  so  on. 
Let<?  =  0,  then,  by  (15) 


^=(^") 


Loss  in  watts=-j  I 


[i'j-x-rrf(i.'.,'- 


i-)]<5x. 


The  currents  are 

i„-l=A/av., 
t«-2  =  /2/..r.x2, 
?;„_3  =  /3Z„v.X3, 


«i  =  r  j"  {i^x+d{i„"-{-  .  .  .  in^)]6t. 
.'0 
Now,  dx=vdt. 

■.  (12)  can  be  put 

h=^  i  [il^X  +  d(i,^+   .  .  .  in^)]dx. 
Vj  0 


(12) 


(13) 


ii=/„_iZ„.x(n-l), 

where  /m  =  (  1+  -  )  .  and  J=R.M.S.  current  per  train. 

^       m' 

r  /■' 
.-.  Lossinwatts=-     [j„^^i^{n-lfhr.-x+d{l„^-2-{n-2f 

+  ...  /,--^)/av.2]<5x. 
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4V,  Loss  in  watts  =  ;7„,A/r'2''(/,,,^,<m-^)-^-=^--^n     (18)  where               ^i=2L"^^^M              ! 

^   '  .         "                          , (28) 

-where          )•  =  track  resistance  per  mile,  ^^^^                     B=     xn                               I 

7„v,  =  average  current  per  train,  L       '                              j 

(?=distance  between  trains  in  miles,  -^^  ^^^^  fpH^^  j^t  ^^^^  ^^.^^^^  (25). 

;    =('l  +  ^^    and  J  =  R  MR   curre-t  per  train,  and  The  first  integral,  T„  can  now  be  evaUiated.     It  is 

'        ^       in"                    ■    ■   •  T-,:^[(n-l)Ai'-n{n-l)A.,I  +  li,{n-l)(2n-l)P]2qd. 

»  =  —j->  ^tere  Z  =  length  of  spur,  q  being  zero.  ^R ^^2 ^'!"  " _ ,iIAi)+Bd  [{n -'\)A^~ln(n.-l)I\  ~](2y)2. 

This  result  applies  whether  ((  is  odd  or  even.  p            ^               ("  —  1)     ,~| 

iiHes  ?«rt  Suh-statwns  at  Each  End.— The  same  method  may  +\A^B-fnIB  +  d-~     B- J  {2qf. 
be  employed  for  this  case,  but  the  formulae  are  more  cumbrous. 

Considerations   of   space    prohibit   anything  more   than   a  _(_'°"(2ry)* (29) 

summary  of  the  results  of  these  calculations.  3 

Let  Fig.  6  represent  this  case.     Currents  are  taken  as  posi-  rpj^g  second  integral  is  found  to  be 

tive  when  flowing  from  left  to  right.     In  Fig.  6,  some  of  the  Ts  -                '             r-s]      ,_i 

will  be  negative."                          "^                         ......  n  ^2  =  %    --«r/^--ti5i/''+    V        -'^9     [("^^)^'-2/.'lJ^''• 
Take  the  zero  of  time  as  the  instant  when  tram  JNo.  1  is  at  O,  ^    L                                 o    ^         ^ 

and  suppose  the  trains  are  moving  to  the  right  at  speed  v  miles  — |(h  — l)Zfi,p'. 

per  hour.     At  instant  t  hours  later,  the  trains  have  all  moved  a  _j_|-  j(„_i)^j^2_,^(„_l)  .j^/_j_i,,(„_  l)(2n-l)l-]  ]pd. 

distance  x  to  the  right,  where  x  =  rt.  _rrn_l\  4  —Iii^n  —  IUIR  nS^/ 

The  «.th  train  is  {2q-x)  from  0'  at  t.     Let  »•  =  resistance  L(«     i)'i]      2'H»     ^J^J^iP  «- 

per  unit  length  of  complete  track  circuit.     Hence,  losses  in  j_"~    q  ipS^i (30) 

watt-hours  during  the  period  dt  are  3 

6  (Losses)  =r[ii-a:+(Z  ^.,^+(3^+  .  +iJ}  +in+iH^g—x)]dt.   (19)  where  the  symbols  have  the  same  meaning  as  before  and 

This  equation  holds  during  the  first  period,  viz.,  for   t  =  i)  Ji  ^  ^     C   — 11 

to  t  =  2qjv  .  ,  and,  since  6x=vdt,  ^L 

■^,^-r\i^x+d\i^  +  i^+...i,?)+u.^tM-:^)]^^-    ■     (20)  ^f                ,       /'  =  ('^-2?)- 

'■      vj  0                   -       -i                                V  J       /J  ^Yhe  average  loss  in  watts  is 

During  the  second  period  for  /  =  2y,'(' to  <=(Z/(',  since  there  Loss  =  — [7  +T  ]       (31) 

are  (»— 1)  trains  in  the  section  during  this  period,  the  result  is  d              ' 

,  -if  r,-  2r4-^  U  24-         /     ,■-'  -^i  ■Md  +  2n-x\^^x            m\  ^^^^'''■'^  ^1  '^"'^  ^2  are  given  by  (29)  and  (30)  in  terms  of  deter- 

'^Ws/'             '■""''         '^    ^           ■     *     '  minate  constants,  .4,,  fi,£„H,/,d,  and?. 

These  formulas  apply  whether  n  be  odd  or  even.  .    The  general  formulae  can  be  greatly  simplified  in  the  impor- 

The  total  losses  during  time  d^v  are  given  bv  ''^nt  case  when  17  =  0. 

e=  .'iTT  ^y  1       '^            '                      (^•~>\  T]^  is  then  zero  and  p=rf  —  2(7  =  (Z,  and  the  losses  reduce  to 

where                       T,  =  integral  in  (20),  t                  ii      tI-L 

7,1     ■  J.   -     ,  ■     ;.Ti>    1  Lass  in  watts  =7;,-  [n-  —  2n  +  2] {-il) 

T2  =  intt?gral  m  (21)  above.  12 

I  o  can  be  put  jj  ^  uniformly  distributed  load  be  assumed  of  amount  Z'  out 

rp       i"  r-  " ,  ,  Ji-  -^  ,           ■  ■^\  ,   ■  "i.-^        \-\f.                    /oQ\  of  each  sub-station,  where 

T.,=       [i^-x+d{io'+ .  .  .  iu-)  +  in~(2q-x)]dx,           .     (23)  ,,         , 

■'-■'          .          .  i'  =  r'J—l)i (3.3) 

which,  by  comparison  with  (20)  shows  the  difference  in  the  two  \    2    / 

integrands.  The  loss  is 

The  evaluation  of  these  integrals  is  laborious  even  in  the  j   t  /'""^Yr" 

.simplest  case  when  the  current  taken  by  each  train  is  constant  •  ^'     \    2    /      ' 

and  the  same.  rlP 

The  ioTvaulas  ior  nil ifonii  and  equal  CI irenfs  to  slW  trAms  are  i-e.,                          loss  =  ^r^  («  — 1)-           (31) 

collected  below. 

Let         i  =  distance  between  sub-stations  in  miles.  _!JiI~/,j2_9„  +  H 

rf= distance  between  trains  in  miles.  12 

n=maxinmm  number  of  trains  between  sub-stations.  The  true  loss  therefore  exceeds  the  loss  calculated  on  the 

then             L  =  {H-\)d  +  2q,  where  q  is  a  fraction <  Jr/.  uniformly  distributed  load  basis  by  rLP/VI.  or  the  true  loss  is 

.             ii    J.  ii        i                   t       ■          I,      1     ,',  •               ,,  higher  than  the '■  distributed "  loss  by 

Assume  that  tne  rotary  converters  in  each  sub-station  are  all  ,                                                                        , 

of  similar  design,  size  and  number,  so  that  the 'bus  bar  pressure  l^^2_.l  pg^  cent            ....     (35) 

in  each  sub-station  is  the  same  at  any  moment.     The  following  l(«  — 1)^/ 

■equation  holds]under  these  conditions  :—                       ■  „-l^g„  ,^^  2,  i.e.,  when  there  is  always  at  least  one  train  between 

ij^x+i2d+  .  .  .  +i„d  +  i.  +  i{2g—x)  =  0 (21)  sub-stations. 

Also                              i^—i^_^=I,          "j  Variable  Currents. — Fig.   6  also  represents  this  case.     The 

;'"'C^;..   [ (25)  ^^                                                  I  ^ 

*"      *«+'       '■             J  ^\    l2    \    ^3    \    ^4   \     ^S   \    ^6    \    ^7   \    1-8    \    ^9    \    ^1oVii\ 

/  being  the  uniform  current  taken  by  each  tram,  equations  ';/         2         3        4-        S        6        7        8        9        10   \ 

(24)  and  (25)  give  («-)-l)  equations  to  determine  the  (»-|-l)  U jr »-J 

•quantities,  *i,  I.,,  13,  &c.  Fi^.B, 

From  these  equations,  i.^  is  given  by 

^_                        '            _  current  at  any  point  between  the  sub-station  is  assumed  to  be 

J  .=        ^     ~  -d'^n{2q  —  x)    ...          ...     (20)  equal  to  what  it  would  be,  if  each  train  took  its  average  current 

■^L       2          '                  J  I ^^  ^  but  multiplied  by  a  factor  /,  which  is  greater  than  unity, 

—A.^+B{^q— x) (27)  and  follows  the  hyperbolic  law. 
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Just  as  in  the  previous  calculation,  this  factor  is  written 

where  Z  =  R.M.S.  current  per  train. 

/av,  =  average  current  per  train. 

/?  is  usually  <  1.     When  /i  =  0,  we  have  equal  and  constant 
currents  to  each  train. 

It  is  proposed  to  confine  this  calculation  to  the  case  when 
q=o. 

The  loss  in  watts  is  given  by 


Loss: 


---A  [.■,2a;-frf(»,2+  . . .  u_i2)  +  i„2(d-x)]6j.-  (see  21) 
a)  u 


(36) 
(37) 


where 


i„=An—BjX 


_  hv.  X  n 
A.=A^-(n-l)h, , 


siiond  to  the  central  sections  where  diversity  is  a  minimum 
/,  is  therefore  taken  with  these  integrals;  f.,  is  taken  with  the 
next  lowest,  and  so  on. 
Example  : 

d  =  l  mile. 

L=S  miles. 

r=0125  w  per  mile. 
/„v  =  190  amperes. 

^=0-5. 

;i=9  and  q  =  0. 

Then,  --t,=— 2^-=855-by  (38). 

5,  =190 -by  (38). 
The  figures  may  now  be  tabulated. 

The  last  item,  combined  with  the  deduction  /-JL/G,  ^ives  the 
value  of  the  two  integrals 


(n-1)' 


and 

having 
and 
and 
With  these  equations  we' get 

;    (ii--in^)xdx=-i 
and  the  equation  (36)  becomes 

Loss=r    E  I   im'dx-  

L  2   -0  0      _) 

The  correcting  factors  must  now  be  introduced,  giving 

Loss=/-    Z  j    f/im-dx—f„- 

where  im— value  of  current  in  »ith  section,  assuming  each  train 
takes  a  constant  current  /„»  . 

To  determine  im  there  are  the  equations  (38)  above. 

The  summation  integral  is  best  found  numerically,  noting 

l^iJdx  =  [A,..-d~A,„B,(t-  +  ^d^l. (i2) 

The  factors  fp  and  /„  to  take  with  each  integral  can  be  readily 
seen  by  inspection  of  the  terms  in  the  table.  The  integral  (or 
integrals — there  may  be  two)  giving  the  lowest  losses,  corre- 


,  hy-L- 


(38) 


(39) 


(40) 


(41) 


that 


- 

-4,,..  B,. 

A„r-d. 

-A.„B,d^J  ^i?. 

i 

t^=fm.     p. 

Py-h- 

y:''==8- 

66.5  190 

442,000 

-126,000  12,000 

328,000  1-265 

415,000 

7?'V8- 

475  190 

226,000 

-90,000  12,000 

148,000  1-360 

201,000 

y^-.'Sx 

285  190 

81,300 

-54,000  12,000 

39,000  1-560 

61,200 

jl''.'^^ 

95  190 

9,030 

-18,000  12,000 

3,000  2-250 

6,820 

JW^- 

-95  190 

9,030 

+  18,000  12,000 

39,000  1-560 

61,200 

yr«/-8- 

-285  190 

81,300 

+54,000  12,000 

148,000  1-360 

201,000 

/o'V-S- 

-475  190 

226,000 

+90,000 

12,000 

328,000  1-265 

415,000 

/r-'.^s. 

-665  190 

442,000 

+  126,000 

12,000 

580,000  1-210 

700,000 

2,061,220 

Deduct 

/=L/6 

48,200  1-210 

1 

.58,200 

2,003,000 

-J  \    i^xdx  and 
dj  0 

r  f'' 

J  I   i„-(d—x)8x. 

a  J  0 


The  sum  is,  neglecting  the  correction  factor,  580, OtiO— 18,200 
=  531,800,  and  by  symmetry  each  integral  mu.st  obviously  con- 
tribute an  equal  amount  to  the  total  loss  ;  so  each  contributes 
265,600.     This  may  be  directly  checked  by  noting  that 


d) 
and  that 


rdx= 


[^ 


'^-iA,B,d'+-Y\ 


.  I   i,^(d—x)dx=r  I 


"  r  f" 

i,r8x—-l   i„-x8x, 
)  rt /o 


where 


fjjxdx=\\ 


A/^-i.A,B,d^+B 


=i]- 


0-125x2,003,000 
1,000  " 


When  q  is  Not  Zero. — The  above  investigation  applies  only 
when  (7  =  0.  When  q  does  not  equal  zero,  the  losses  can  best  be 
calculated  by  figuring  for 

Li  =  {N-l)d  n  =  N. 

and  L.,=N.d.  n  =  N  +  l, 

and  interpolating  the  loss  for  the  actual  length  L  by  proportion. 
This  is  sufficiently  accurate  for  most  purposes. 

Conclusion. — In  these  calculations  the  trains  are  assumed 
to  be  spaced  at  regular  intervals  d  miles  apart.  When  this  is 
not  so,  by  making  use  of  the  formula;  for  trains  at  regular 
intervals,  limits  can  usually  be  set,  within  which  the  required 
quantity  must  lie. 

The  results  are  greatly  simplified  by  the  assuni])tion  that 
the  distance  between  sub-stations  L  (or  the  length  of  a  spur  L) 
is  an  exact  multiple  of  d,  and  there  is  no  objection  to  this 
assumption  if  curves  are  used  to  exhibit  the  results.  Values  of 
L  which  are  exact  multiples  of  d  serve  as  well  as  any  other 
values  for  curve  plotting. 

In  an  actual  railway  layout  a  set  of  curves  for  (1)  pressure 
drop  per  ohm  of  track  resistance  per  mile,  and  (2)  losses  per  ohm 
of  track  resistance  per  mile,  in  terms  of  L,  for  different  values 
of  d,  gives  all  the  electrical  information  required  in  problems 
of  distribution.  These  curves  should  be  plotted  on  the  basis  of 
a  sub-station  at  each  end  of  the  section  and  of  a  sub-station 
at  one  end  only.  The  current/time  curve  for  the  heaviest 
train  settles  the  average  current  per  train  /.,v.,  and,  with  a 
given  d,  no  other  information  is  required  to  plot  these  curves. 
They  follow  at  once  from  the  results  already  given. 

A  single  set  of  curves  can  be  used  for  trains  of  different 
weights,  as  the  pressure  drop  per  ohm  of  track  resistance  per 
mile  is  proportional  to  the  weight  of  train,  and  the  track 
losses  per  ohm  of  track  resistance  per  mile  are  proportional  to 
the  square  of  the  weight  of  train,  if  a  standard  motor  equip- 
ment is  used  throushout. 
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The    Protection    of    Alternatinj| -Current     Systems 
Without    the  Use    of    Special    Conductors,*^ 

Hy    Major  KENELM  EDGCUMBE,   R.E.IT.). 

(Condiidedfroiii  page  104.) 


Typical  Protection  Diagrams. 
In  Figs.  .5  and  6  are  shoAvn  a  number  of  typical  feeders,  &c.,  with 
the  method  of  protection  recommended  for  each.  The  points  at 
which  circuit  breakers  and  relays  are  required  are  marked  by  a 
cross,  and  against  eacli  is  given  tlie  number  of  the  figure  in  wliich 
will  be  found  a  conned  ion  diagram  of  the  protective  device  recom- 
mended. Practically  cverj-  .system  can  be  divided  up  into  elements 
such  as  those  shown  and  the  whole  dealt  with  in  the  way  projx)sefl. 

Methods  of  Earthing  the  System. 

It  is  usually  possible  to  connect  the  neutral  points  of  all  the 
generators  to  a  common  bar  which  is  earthed  through  a  resistance. 
A  possible  disadvantage  of  this  arrangement  is  that  if  the  triple 
harmonic  of  the  wave  form  is  very  pronoimced  a  current  will  cir- 
culate between  the  machines.  The  berating  effect  of  this  current 
is  not  serious,  in  fact  a  triple  hannonic  current  equal  to  as  mucli 
as  half  the  full-load  current  of  the  generator  will  increase  its  ropjx-r 
loss  by  less  than  3  ix>r  cent.  At  the  same  time,  such  circulating 
currents  may  be  objectionable  in  their  effects  upon  measuring  instru- 
ments, &c.,  and  they  can  be  eliminated  either  by  earthing  only  one 
generator  at  a  time  or  by  connecting  a  part  of  the  resistance  between 
each  neutral  point  and  the  eartliing  bar. 

In  lieu  of  a  resistance  in  the  earth  circuit  the  use  of  a  reactance 
has  been  proposed,  but  such  an  arrangement  suffers  fi-cm  serious 
disadvantages.     In  the  first  place  the  potential  difference  at  its 
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Fig.  5. — Protection  of  Indei'Exhent  Feeders.     (The  numbers 
are  those  of  the  corresponding  figures  in  the  text.) 

terminals  is  nearly  90"  out  of  phase  with  the  current  flowing  through 
it,  so  that  the  neutral  point  is  raised  to  a  very  much  higher  potential 
above  earth  than  would  otherwise  be  the  case.  A  still  more  serious 
objection  to  be  urged  against  a  reactance  lies  in  its  effect  upon 
surges  and  oscillations.  A  non-inductive  resistance  connected 
between  the  neutral  point  and  earth  has  proved  a  most  potent  factor 
in  damping  out  over- pressures,  whether  due  to  internal  or  to  atmos- 
pheric causes.  A  reactance,  on  the  other  hand,  not  onlj  does  not 
damp  them  out  but  may  form,  with  the  capacity  of  the  system, 
an  oscillatory  circuit  of  its  own.  Such  a  reactance  carrying  a 
fault  current  represents  a  large  amount  of  magnetic  energy  stored 
up,  which  is  suddenly  returned  to  the  system  as  electrical  energy 
directly  the  circuit  is  opened  and  constitutes,  in  itself,  a  fruitful 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical 
Engineers, 

t  The  expression  "  protection,"  used  in  this  sense,  is  well  established, 
but  in  the  author's  opinion  is  somewhat  of  a  misnomer.  To  sjjeak  of 
the  "  isolation  of  faults  "  would  be  better,  since  no  circuit  breaker 
"  protects  "  a  sj'stem  against  the  occurrence  of  a  fault.  Its  functions 
are  limited  to  the  isolation  of  the  faulty  section. 


.source  of  over- pressures.  The  use  of  a  reactance,  therefore,  is  only 
]»rniissible  when  coml)ined  with  sullicient  ohmic  resistance'  to  limit 
tlie  earth  current  to  a  small  value,  (hat  is  to  say,  on  systems  working 
with  a  more  or  less  "  floating "  neutral,  in  a  modern  station 
nuniing  with  an  earthed  neutral  the  use?  of  a  reactance  cannot  be 
regarded  as  a  practical  proposition. 

Magnitude  of  the  Current  to  be  Pas.sed. 
It  is  well  to  provide  leakage  or  differential  tripping,  at  any  rate 
on  the  larger  breakers,  so  as  to  ensure  the  rajnd  isolation  of  the 
fault,  and  if  this  is  done  throughout  it  will,  in  most  cases,  allow 
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—Protection  of  Interconnectors  and  Rings.     (The  num-   • 
bers  arc  those  of  the  corresponding  figjre;  in  the  t,:'xt.) 

a  considerable  reduction  in  the  capacity  of  the  earthing  resistance. 
Whilst  it  is  impossible  to  lay  down  any  hard  and  fast  rules  as 
regards  the  current -settings  of  the  relays  or  the  best  value  for 
the  earthing  resistance,  since  each  case  must  be  considered 
upon  its  merits,  the  table  belovv  may  serve  as  a  guide.  In 
calculating   the    setting    on    the    lines    of    column    2,    allowance 


Form  of  Protection, 


Current-.sctting  of  Relays. 


Minimum  Current  in  Earthing 
Resistance. 


Overload  as  in  Fig.  1    

Overload  as  in  Fig.  4    

Differential  reverse  relay  as  in  Figs.  2  or  3 

Differential  reverse  relay,  bia.sed    

Leakage  relay  as  in  Fig.  1   

Leakage  relay  as  in  Fig.  4   

Merz-Price  or  Merz-Beard  generator  protection 
Reverse  relay  generator  protection    


150  %  of  feeder  capacit.y 
150  % 

70  % 

20  % 

80  %  of  earthing  resistance  current 


50% 
25  % 


of  gencratfir  capacit.y 


15(1 


25  % 
20  °' 


,  of  capacity  of  largcs(    feeder 


35% 


,  of  capacity  of  la 
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must  Ik-  mailc  for  the  distriliution  of  the  fault  rurront  lietwi-cn 
imntllol  feeder*,  should  such  exist.  In  n])plyinj;  tin  thin!  ccjlumn 
it  will  often  he  found  tliat  the  generator  ])rote<-tion  entails  a 
larger  current  than  tin-  fecdei-s.  With  diiferentiul  overload  i;enenUor 
protection  the  current-settini;  cannot  he  retlueud  to  a  verv  small 
value  for  fear  that  a  want  of  balance  .should  cause  it  to  ojierate  with 
a  heavy  .'or\vard  current.  In  this  connection  the  author  would  sujrgest 
that  the  relays  might  advantageously  Itc  given  a  jH-rcentage  liia,s 
control  since  the  com jxira lively  heavy  current  required  for  the 
opi-ration  of  the  gi'ucrator  n  laj-8  is  a  serious  disadvantage,  neutra- 
lising to  a  large  extent  the  benefits  of  leakage  pnitection  for  the 
feeders.  With  reverse  rf:lay  protection,  this  objection  do<!s  not 
apply  to  the  same  extent  since  the  optTation  ilc|)f!nits  uixin  the 
dirt>ction  and  not  upon  the  magnitude  of  the  current. 

When  "straight-through"  currcnt  transformers  are  used,  as 
should  Ik-  the  case  wherever  possible, the  value  of  the  current  passe<l 
h\  the  earthing  resistance  should  not  be  Ic.^s  than  KM)  amix^res. 
With  an  earthing  resistance  having  a  ncgiUive  tem|X'rature  co- 
efficient the  ligures  given  in  the  last  column  may  Ik-  taken  as  being 
the  initial  current.  If  the  resistance  ha,s  a  positive  tenifK-rature 
co-cfHcient  they  must  be  approximately  doubled. 

Methods  of  Trippisc. 

The  necessary  current  for  0]xirating  the  trip  coils  of  the  cinMiit 
breakers  may  I>o  derived  from  any  of  the  following  sources: — (1) 
Alternating  eurrtmt  supplied  by  a  potential  transformer,  (2) 
Alteniating  curnnit  derived  from  a  current  transformer  in  the 
circuit  affected,  (3)  Direct  current  from  a  battery  or  dynamo,  (4) 
Direct  current  'rom  an  a.c. — d.c.  machine  ujwn  a  principle  sug- 
gested by  Mr.  F.  .Ayton. 

The  first  method  is  to  be  c'eprec^ated  unless  an  entirely  indejx-ndent 
sourc^e  of  alternating  current  is  available,  and  the  second  should 
only  Ije.  adopted  when  no  other  is  possible.  When  method  3  is 
available,  it  is  by  far  the  best,  an  acrcumulator  l)attory  being  the 
ideal  arrangement.  For  sub-stations  and  other  situations  where 
there  is  no  available  source  of  direct  current,  .Mr.  F.  Ayton,  some 
years  ago,  suggested  to  the  author  a  system  which  might  perhaps 
be  called  "  momentum  tripping."  The  method  consi.->ts  in  driving 
a  small  direct-current  generator  from  an  alternating-current  motor, 
the  generator  serving  as  a  souice  of  energy  for  actuating  the  circuit 
breakers.  In  order  that  there  might  be  no  possible  lack  of  direct 
current,  even  in  the  event  of  the  failure  of  the  alternating-current 
supply  the  set  was  to  be  provided  Avith  a  very  heav^y  flywheel. 
Calculation  shows  that  the  weight  of  the  flywheel  rec)uired  to  give 
an  ample  reserve  of  power  is  l)y  no  means  excessive.  At  the  same 
time,  ingenious  as  this  proposal  is,  a  storage  battery  undoubtedly 
forms  the  best  flywheel. 

The  Checking  of  Relay  SETTiNCis. 

If  accurate  time  and  current  settings  are  to  bo  obtained,  it  is 
essential  that  the  current  transformer  should  have  the  recpiired 
ratio  curve  over  the  working  range  and  it  is  advisable  for  relays 
and  cun-ent  transformers  to  j.e  tested  in  combination.  ]n  the  case 
of  differential  and  leakage  tripping  the  actual  ratio  is  of  less  impor- 
tance than  exact  similarity  of  ratio  curv&s.  At  the  same  time,  it 
is  well  to  test  current  tran.sformera  and  relays  as  a  single  unit  wher- 
ever this  can  bo  clone. 

Protection  of  current  transformers  against  over-pressures  is  a 
matter  of  considerable  importance  since,  whilst  reasonable  accuracy 
is  required,  freedem  from  breakdown  is  absolutely  essential.  In 
order  to  avoid  a  breakdown  between  turns,  the  use  of  straight- 
through  current  tra!isi'i;imcrs  is  to  be  recommendcc'  wherever 
possible,  but  on  the  score-  of  accuracy  this  cinr.ot  well  be  done  if 
the  Slotting  of  the  relay  operated  by  it  is  less  than  100  amps.  Where 
multi-turn  current  transformershave  to  be  employed  on  lines  liable 
to  surges  it  is  advisable  to  bridge  the  primary  winding  by  a  non- 
inductive  resistance  which  forms  a  by-pass  for  the  surge  and  thereby 
relievas  the  strain  between  the  turns  of  chc  winding. 

COSCLU.SIONS. 

The  points  which  the  author  has  endeavoured  to  make  maj  bo 
summed  up  a«  follows  : — 

(1)  In  any  .scheme  of  protection,  continuity  of  supply  should  be 
the  first  consideration,  simplicity  the  second,  and  adaptability  the 
third. 

(2)  The  neutral  points  of  generators  and  step-up  or  step-down 
transfonners  should  be  earthed  through  a  resistance  having  a 
negative   temperature  co-efficient. 

(3)  When  the  nc^utral  jmiiit  is  not  available  the  aystcm  can  be 
earthed  through  a  zig-rag  transformer  and  an  earthing  resistance. 

(4)  In  a  large  numbc'.r  of  cases  s]»cial  conductors  are  out  of  the 
question,  and  any  and  every  l>art  of  a  distribution  system  can  be 
protected  by  overload,  reverse  or  leakage  relays  in  accordance  with 


<>ne  or  other  of  tbive  alternative  methods  as  follows  :-- («)  For 
inde|iendent  single  feeders,  combined  overload  and  leakage  pro- 
tcHjtion  with  graded  inverse  time-lags  (Fig.  1)  ;  ('/)  For  indejjonclent 
(Mkrallel  feislei-s,  ditlercntial  reverse  relays  with  short  inverse  time- 
lags  (Figs.  2  or  3)  ;  (<■)  .\  single  intcrconnei^tor  between  two  genera- 
ting  stations  can  bo  treated  as  an  indepiMident  feeder  and  ])r<>t(H'tcd 
at  each  emi  as  in  ('/)  above  ;  (rf)  For  a  ring  main  consisting  of  single 
feeders,  comliined  overload  and  leakage  rcvei-sc  relays  with  graded 
inverse  time-lags  (  Fig.  4) :  (c)  For  interconnectorsor  ring  mains  com- 
posed of  jmralli  I  feeders,  dilTerontial  reverse  relays  with  short  inverse 
time-lags  (Figs.  2  or  3) ;  (/)  .Any  of  the  above  arrangements  can  be 
supplemented  by  minimum  voltage  protiH'tion  at  the  sub-stations 
where  this  seems  ad\i.sable:  [(/)  For  the  protection  of  nenerators 
running  in  |>arallel  voltage,  compensated  nnerse  relays  with  short 
time-lags  are  etteetivo  against  all  faults  and  may  be  iclieil  upon 
not  to  act  prc^maturely. 

(5)  -All  overlo.ad  relay.s-  must  have  similar  time  current  curves, 
with  a  definite  minimiun   indeix-ndent  of  the  ov^erload. 

(6)  -All  H'vcrse  relays  must  be  comjx'nsated  for  a  fall  of  voltage 
do\ni  to  2  or  3  jjcr  cent,  and  may  in  some  cases  be  required  to  ojierate 
with  a  heavy  current  in  eithc^r  direction  at  zero  voltage. 

(7)  Curn^nt  tran.sformers  should  be  of  the  straight-through  type 
whenever  iK>ssible  and  should  otherwise  be  protecteil  by  a  non- 
inductive  shunt  of  ample  current-carrying  cajxK'ity  and  esix^ially 
adjusted  to  the  transformer  characteristics. 


DISCUS.SION. 

Mr.  E.  B.  WetiMore  remarked  that  in  the  arrangement  of  reverse 
current  relays  shown  by  the  nutlior,  the  two  current  transformers  did 
not  accurately  balance.  The  force  exerted  by  the  restraining  coils  on 
tile  relays  was  small,  but  it  would  wipe  out  the  effect  of  any  unbalanccil 
current,  an<l  it  was  proporti<jn»l  to  the  current  in  the  feeders.  It  was,  there- 
fore, a  sensitive  device.  The  author  descrilx'd  a  novel  system  of  employ- 
ing earthed  current  relays  for  the  protection  of  interconnecturs  and 
ring  mains,  but  he  (the  speaktir)was  not  satisfied  that  it  would  do  all 
that  was  required  of  it.  Currents  might  flow  in  cither  direction  through 
the  system,  and  if  the  relay  was  .set  to  o])cratc  when  they  flowed  in  one 
direction  it  would  not  operate  when  they  flowed  in  the  other.  Hut  this 
was  just  what  it  was  required  to  do  when  there  were  faults  in  the 
apparatus  at  the  substation  or  on  the  feeders  connected  to  the  sub- 
station. Tiuic-liinit  devices  might  be  added  to  the  relays  and  some 
discriminating  action  obtained,  but  he  did  not  think  that  solution  would 
oust  the  .Mera- Price  split  conductor  idea.  The  author  described  a  novel 
reverse  relay  which  had  a  discriminating  action,  but  it  involved  earthing 
the  middle  jioint  of  the  transformer,  against  which  there  was  a  prejudice. 
It  was,  however,  the  only  device  that  gave  a  solution  of  the  problem 
of  a  discriminating  leakage  relay.  Reverse  relay  designers  in  the  past 
had  generally  provided  a  relay  which  they  said  would  open  the  circuit 
in  any  ease  under  severe  conditions,  but  that  was  as  far  as  they  had  got. 
Many  relays  which  had  ap])earcd  satisfactory  on  paper  failed.  The 
device  the  author  described  of  taking  the  potential  connection  for  the 
relay  off  the  two  phases  opposite  to  that  from  which  the  current  was 
taken  was  a  good  one.  A  condenser  was  used  to  get  the  right  ])hase 
relation  in  the  relay  which  was  gi  en  the  maximum  sensitiveness,  say, 
4o°.  and  over  the  whole  range  of  the  leaking  currents  the  relay  was 
then  nearly  equally  sensitive.  The  relay  was  .safe  for  use  with  generators 
where  the  power  factor  might  vary  from  a  heavy  lag  to  a  moderately 
heavy  load.  In  one  case  where  this  device  was  used  with  20,000. volt 
mains  there  were  1!)  severe  faults  within  three  months,  and  the  relay 
discriminated  correctly  in  all  of  them.  It  should  l»  noted  that  if  there 
were  a  disturbance  on  one  line  adjacent  lines  were  likely  to  be  disturbed. 
I^arallcl  feeders  must  be  kept  a  quarter  of  a  mile  apart  and  be  brought  in 
by  op])osite  routes. 

Mr.  J.  H.  (^owiE  said  on  big  systems  a  selection  of  almost  all  known 
methods  of  protection  could  aiid  must  be  used.  The  problem  was 
governed  not  only  by  the  high  tension  line  characteristic,  but  also  by 
the  machine  characteristics  where  there  was  mixed  plant.  The  system 
of  leakage  protection  of  feeders  described  in  the  Paper  was  employed 
on  every  converting  machine  on  the  Glasgow  system.  Synchronous 
machinery  had  also  a  no-voltage  coil.  For  feeder  protection  he  used 
the  Mcrz-Price  gear  and  s])lit  conductor  gear.  The  last  line  of  defence 
in  all  cases  was  the  overload  relay  at  the  power  station  or  at  important 
section  points.  It  had  an  appro.vimate  time  setting  of  one  second.  On 
selective  jjrotcction  devices  he  had  apparatus  which  cleared  a  fault  on 
light  substation  gear  in  the  fourth  or  fifth  period,  and  on  the  heavier 
gear  in  the  third  or  fourth  period,  with  a  frequency  of  2n.  The  author 
advanced  the  .American  argument  that  all  switches  must  be  delayed  so 
as  to  avoid  a  iicalc  wave.  That  was  good  if  it  could  be  done.  In  the 
arrangement  described  by  the  author  the  gear  was  i)rotcc^ted  by  inverse 
time  limit  overload  protection,  and  that  meant  that  some  day  the 
switchgcar  would  get  the  top  of  the  wave  and  would  then  have  to  clear  it 
or  there  would  be  a  disaster.  There  were,  however,  cases  where  nothing 
but  overload  protection  was  possible.  He  had  a  sneaking  regard  for 
the  solenoid  relay,  chiefly  Iwcause  of  its  simplicity.  He  thought  the 
Merz-Price  failed  because  it  came  out  on  a  straight-through  fault.  If 
the  pilot  cable  went  wrong,  however,  the  i)rotective  gear  was  out  of 
commission.  Split  conductor  protection  was  very  sensitive  and  required 
special  cable  and  switches,  but  it  had  the  advantage  of  increased  loading. 
He  had  yet  to  find  this  system  operate  on  a  straight  through  fault  except 
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where  a  two-core   and   a   thri-.-c-oiv  ,-alilc  liad  k-on  put  together  and 
tlic  balance  was  not  perfect. 

Mr.  A.  M.  Taylor  said  when  he  heard  of  the  compensated  reverse 
relay  described  by  the  author  hi.s  objection  to  it  was  that  it  act<'d  on  an 
overload  current,  and  it  still  ajiijcared  to  have  that  property.  He 
did  not  like  putting  so  many  functions  on  the  relay.  Under  what  con- 
ditions of  power  factor  were  the  ojieratinx  currents  obtained  ?  The 
relay  itself  was  interesting  because  it  had  got  down  to  lower  voltages  of 
operation  than  had  hitherto  been  the  case.  He  had  had  the  temerity 
to  get  hold  of  Steinmetz's  ."  Transient  I'henonena,"  and  try  to  apply 
liis^equations  and  curves  to  three  priiieijjal  cases.  The  equations 
showed  that  under  bad  conditions  of  feeder  arrangements  it  was  possible, 
even  when  the  circuit  was  broken  whei-e  the  current  passed  through 
zero,  to  get  voltage  oscillations  up  to  double  or  treble  the  nomuvl  voltage, 
while  if  it  was  broken  when  the  current  was  at  its  maximum,  anything 
up  to  10  or  even  20  times  the  normal  might  be  obtained.  It  was  trading 
too  much  on  good  luck  to  assume  that  such  a  condition  would  never 
occur,  and  therefore  it  appeared  tliat  two  points  should  urgently  be 
striven  for:  as  many  trunk  feeders  as  possiljje  in  parallel  each  absolutely 
independent  of  the'other  core-balance, and  the  most  delicate  protection 
obtainable  in  order  to  cut  out  every  feeder  before  the  leak  to  earth  bad 
time  to  develop  into  even  a  mild  sliort  circuit  between  phases. 

Mr.  G.  W.  Partridge  agreed  with  the  author  when  he  said  more 
interruptions  of  supplv  were  caused  by  oiiening  circuits  prematurely 
tlian  by  leaving  a  fault'on  the  system  too  long.  When  there  was  a  short 
circuit" between  phases  the  later  tlie  switch  acted  the  better,  provided 
it  acted  quickly  when  it  did  act.  In  the  system  he  controlled  there  was 
an  occasion  about  three  years  ago  when  they  got  a  capacit.y  across  the 
terminals  of  an  oil  switch,  and  when  the  circuit  of  400  or  oOO  kw.  was 
o])ened  they  were  trying  to  snap  the  arc  out  right  on  the  top  of  the  wave. 
It  blew  the  whole  switch  up.  It  was  foimd  the  pressure  went  up  to 
25,000  volts  on  a  2.500-volt  circuit.  The  simpler  and  fewer  the  relays 
u.sed  the  better.  He  thought  single  conductors  would  be  used  under- 
groinid  when  they  worked  at  pressures  of  30,000  to  ()0,000  volts,  when 
the  jjrotection  shown  by  the  author  would  be  most  useful. 

Mr.  H.  W.  Clothier  said  the  author  had  realised  the  usefulness  of 
leakage  protection,  the  great  point  of  which  was  that  it  operated  instan- 
taneously. The  author  wanted  to  couple  on  to  it  a  time  limit,  thus 
removing  its  very  virtue.  Baults  hanging  on  to  a  system  were  liable 
to  create  difficulty  with  plant  running  out  of  step  and  also  dangers  of 
tire.  And  while  one  was  waiting  for  the  relay  to  operate  a  fault  to  earth 
might  develop  into  a  fault  betwe.  ii  i.liasr...  '  The  air  dasli]jot  which  the 
autlior  suggested  using  was  mnu-  uiir.  li.il.lc'  than  the  time  limit  fuse. 
The  author  said  definite  time  limit  drvi,-.-^  wnv  imioruous,  and  then' he 
advocated  inverse  time  limit  devices.  From  the  author's  curve  it 
seemed  to  him  that  the  inverse  time  element  only  came  into  the 
lirst  50  per  cent,  of  its  time  of  operation.  After  that  the  inverse  time 
limit  relay  evolved  itself  into  a  bad  definite  time  limit  device  with  very 
low  setting. 

Mr.  H.  Brazil  thought  maintenance  of  continuity  of  supply  the  chief 
thing  that  should  be  aimed  at.  He  found  the  induction-type  relay 
described  by  the  author  a  very  reliable  piece  of  apparatus.  He  was 
strongly  in  f  ivour  of  the  inverse  time  lag.  A  lot  of  disiussion  arose  as 
to  the  time  current  faults  could  be  left  on  the  system.  If  there  were 
earthed  resistances  to  limit  the  current  and  if  it  were  remembered  that 
80  per  cent,  of  the  faults  were  to  earth,  it  would  be  better  to  give 
them  a  chance  to  clear  themselves  rather  than  int  rrupt  the  supply. 
The  author  was  wise  in  relying  more  on  the  setting  by  time  lag  thiin  on 
a  current  .setting.  For  the  direct  current  circuit  breakers  had  also 
to  be  considered.  The  best  solution  of  the  difliculty  was  to  put  reverse 
current  relays  on  the  dirfct  current  side  of  the  motor  generators,  and 
a  very  slight  time  lag  on  the  other  side. 

Dr.  R.  D.  GiFFORD  remarked  that  the  author  said  if  there  were  two 
[larallel  feeders  and  one  was  cut  out  the  other  would  be  left  without 
protection,  and  he  advocated  putting  in  an  overload  relay.  If  one  feeder 
developed  a  fault  and  was  cut  out  the  other  would  have  to  carry  twice 
till'  load, and  the  overload  protection  would  very  likely  operate.  With 
twci  feetiers  in  parallel  of  different  cross  sections  the  author  said  he  would 
]nit  in  transformers  having  proper  ratios.  He  (the  speaker)  presumed 
that  was  only  a  first  approximation, as  the  current  taken  by  two  such 
feeders  would  not  really  be  in  proportion  to  the  section  of  the  feeders. 
Cajiaeity  and  self  induction  would  play  a  large  part  in  the  way  in  which 
the  current  would  be  split  up  between  them,  and  there  would  be  also 
heating  and  cooling  characteristics  to  consider.  Had  the  questions  of 
capacity  and  self  induction  been  provided  for  by  using  transformers 
having  tappings  on  the  secondary  so  that  the  ratio  could  be  modified  ? 

Mr.  H.  Pearce  said  the  reverse  relay  appeared  to  be  satisfactory  as 
long  as  the  o])erating  voltage  was  not  less  than  2  per  cent,  of  the  normal, 
but  hethousihtthis  by  no  means  low  enough.  If  a  feeder  had  a  4  per 
cent,  impedance  drop  and  a  fault  developed  in  which  the  current  rose 
to  20  times  normal  that  meant  that  the  drop  over  the  whole  length  of 
feeder  was  about  80  per  cent,  of  the  normal  voltage.  That  was  the 
most  serious  difficulty  in  the  use  of  reverse  relays,  and  the  reason  they 
had  not  been  successfully  used  in  this  country.  In  America  they  used 
relays  operating  down  to  ,'-  per  cent,  of  normal  voltage,  which  meant 
that  the  relay  was  liable  to  operate  on  a  surge.  They  had  a  second 
relay  operated  by  current  only  and  they  connected  the  contacts  of  the 
two  relays  in  series  so  that  the  reverse  relay  would  not  ojierate  unless 
there  were  at  the  same  time  an  excess  of  urrent.  The  autlior  gave  the 
setting  for  Merz-Price  apparatus  as  50  per  cent,  of  the  generator  eapacily. 
The  setting  was  from  20  to  50  amps,  irrespective  of  the  size  of  the  machine. 
The  reason  for  not  using  50  per  cent.,  as  was  formerly  done,  was  that  if 


a  very  delicate  relay  were  u.sed  it  would  operate  wluii  the  tian^furiuers 
carried  overload  currents. 

The  Afthor,  replying  to  the  discu.ssion.  said  he.  had  suggested  graded 
time  limits  sliould  be  used  so  that,  if  therc^  were  a  fault  on  the  feeders 
radiating  from  the  generating  station  it  woidd  couk^  out  before  reaching 
the  substations.  With  legard  to  earthing  the  middle  position  of  a 
potential  transformer,  that  was  a  relic  of  the  idea  that  it  was  essential 
that  no  other  point  but  the  neutral  should  be  earthed.  That  did  not 
apply  to  such  .systems  a<  they  were  working  on  now,  partly  owing  to 
capacity  and  partly  to  inevitable  leaks.  Xo  one  wouM  object  to  putting 
a  potential  transformer  between  three  mains  earthed,  Mr.  Cowie  sug- 
gested that  leakage  tripping  arrangeiuents  shoidd  be  fitted  to  consumi'rs' 
premises.  That  would  be  an  excellent  thing,  as  much  more  tnud)le  was 
caused  on  the  consumer's  ])remises  than  on  the  mains  outside.  Mr. 
Cowie  said  he  started  by  using  overload  relays,  and  went  on  to  say  hir 
I)referred  solenoid  relays.  If  he  had  been  trying  to  get  discriminating 
tripping  with  solenoid  relays  he  (the  author)  understood  why  he  was  iu)t 
very  successful.  Mr.  Taylor  raised  the  question  of  reverse  relays  acting 
with  a  heivy  for.vard  current.  He  (the  author)  thought  it  de.sirabkr  to 
have  a  reverse  relay  which  would  come  out  on  a  current  of  20  times  the 
setting.  If  the  voltage  fell  to  zero  it  was  nearly  all  up  with  the  con- 
tinuity of  supply,  and  the  more  points  at  which  the  circuits  were  opened 
the  better.  He  had  seen  pressure  regulators  which  he  believed  were 
satisfactory.  Mr.  Clothier  said  leakage  protection  must  be  instan- 
taneous, and  that  that  was  its  great  virtue.  The  speaker  thought  its 
great  virtue  was  that  the  current  was  absolutely  under  control.  He 
did  not  think  the  air  dashpot  and  time  relay  compared  with  the  solenoid. 
Mr.  Clothier  objected  to  his  saying  it  was  a  feature  of  the  induction  nday 
that  the  curve  gradually  fell  off.  That  was  when  it  was  an  inverse  tinue 
limit.  Having  these  relays  set  with  their  short  time  limits  so  that  they 
would  come  out  with  a  small  overload  seemed  to  be  playing  with  fire. 
Dr.  Gifford  asked  how  overload  protection  could  protect  the  two  feeders 
when  one  of  them  had  tripped  because  the  other  would  carry  double  the 
current.  It  would  carry  double  the  current  if  the  overloatl  relay  were 
set  for  double  the  current.  Mr.  Pearce  described  the  American 
scheme  of  putting  two  relays  in  series.  He  (the  author)  had  been 
rather  against  that.     If  one  would  do  what  was  wanted  it  was  simpler. 


City  o£   Savannah  Pumping  Plant. 

The  City  of  Savannah,  C.  lii-ia.  is  now  effecting  a  large  saving  every 
day  on  account  of  the  inst  ill  ii  h.n  ,,1  .m  electric  motor-driven  pump  on 
an  artesian  well,  furnishing  t.iiiiii.niiii  gallons  of  water  daily  to  the  city. 
The  plant  from  which  the  city  formerly  got  its  water  supply  cost  .S()5-00 
a  dav  to  pump  a  million  gallons  of  water,  while  the  new  equipment 
pumps  at  the  rate  of  810-00  a  million  gallons.  If  the  city  tlecides  to 
install  electric  pumps  throughout,  and  the  indications  are  that  it  will  do 
so  shortly ,a  saving  of  857,500-00  a  year  will  be  effected  in  fuel  and  labour. 


■HP 


The  artesian  well  is  519  ft.  deep,  and  was  dug  by  the  use  of  djmamite. 
A  24-in.  casing  was  sunk  to  a  depth  of  110  ft.,  and  from  there  to  the 
bottom  a  10  in.  easing  is  used.  The  fact  that  this  casing  runs  the  full 
length  of  the  well  assures  the  consumer  a  supply  of  pure  water.  IIkj 
pump,  which  is  of  the  Layne  &  Bowler  centrifugal  type,  is  mstalled  100  It. 
below  the  surface.  It  is  driven  by  a  200-h.p.,  2-phase,  60-cycle,  2,,iOO- 
volt,  1,175-revs.  per  min.  vertical  induction  motor,  which  was  built 
by  the  Westinghouse  Electric  &  Manufacturing  Company.  Current  tor 
the  operation  of  the  motor  is  supplied  to  the  city  by  the  !>avannan 
Electric  Company. 
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The  Works  of    the    Chloride   Kleclrieal   Storage  Co. 


Interesting  Developments  in  Secondary  Battery  Manufacture. 


A  visit  whith  we  rerontly  paid  to  tlic  works  uf  tlic  Cliloridc  Klcc- 
trical  Stoiajif  ('omi)any  at  Clifton  Jumtion  malilcil  us  to  gather 
some  idea  of  the  develoi)inent  that  has  taken  place  in  storajie  battery 
nianufaeturc  and  apphcation  during  the  past  few  yeai-s.  It  is  not 
so  long  ago  that  the  storage  battery  seemed  to  liave  ivached  the 
limit  of  its  ust-fulness,  and  there  were  people  who  prophesied  that 
it  would  gradually  fall  into  desuetude.  If  any  sueh  jirophets  had 
been  with  us  on  the  oceasion  of  our  visit  they  wo\ild  have  Ijcen  con- 
founded, for  it  is  evident  that  the  storage  battery  industry  is  going 
very  strong.  There  may  be  said  to  be  two  i-ea.sims  for  this.  One, 
the  invention  and  development  of  the  ironclad  battery,  and  the 
other  the  demands  for  an  electrical  supply  unit  for  such  purposes 
as  driving  vehicles  of  all  kinds,  not  forgetting  submarines,  train 
lighting,  miners"  lamps,  torches  and  many  other  similar  api)lications, 
such  as  the  very  wide  field  opened  u])  by  car  starters,  car  lighting  and 
ignition.  Which  of  these  was  the  cause  and  wliidi  the  elTect  we 
leave  others  to  determine. 


and  iiiiiitiou  biitt<Ties  on  cars,  (ila.ss  cases  are  (laitirularly  itcomi- 
nu'nded  for  train  ligliting,  as  it  is  ea.sy  to  see  the  height  of  th<'  eler- 
trolvte  without  the  attendant  having  to  twist  his  body  into  acmbalic 
positions,  while  it  is  found  they  are  quite  strong  eno\igh  to  with- 
stand the  usuage  tliey  receive.  On  submarine  batteries  lead  cases 
are  emi)loyed. 

The  application  of  electric  batteries  to  such  purposes  as  torches 
and  miners'  lamps  imposes  the  condition  that  the  lamp  must  burn 
in  any  position,  even  U])side  down.  In  the  "  Kxide  "  cell  this  is 
obtained  bv  \ising  a  separator  or  veneer  of  porous  wund  of  the  ])()plar 
family  betw<'cn  the  plates,  which  absorbs  a  coiisidiralili-  portion  of 
the  eiectrolyto.  and  is  reduced  to  cellulose.  The  elbct  of  this  is  that 
when  the  cell  used  in  the  miners"  lamp  is  inverted  all  the  free  acid 
pa.s,ses  away  from  the  plates  into  the  space  below.  Nevertheless, 
there  is  sutficicnt  acid  held  by  the  separators  to  enable  the  cell  to 
give  discharge  at  half  the  ordinary  rates.  It  may  be  mentioned  that 
the  use  of  such  separators  gives  an  increase  of  10  ])er  cent,  in  outjiul 


Kio.  1. — Plate  Casting  Siioe. 


The  works  at  Clifton  Junction  are  used  for  the  manufacture  of 
secondary  batteries  of  both  the  "Chloride"  and  "  Kxide""  type  in  all 
sizes  and  for  all  purposes.  The  former  of  these  is,  of  course,  a  w  ell- 
established  piece  of  apparatus,  which  is,  we  understand,  being 
turned  out  in  ever-increasing  quantities,  not  only  for  central  station 
work,  but  for  such  applications  as  train  lighting  where  the  vibration 
is  not  excessive.  Another  reason  why  this  battery  is  especially 
suitable  for  this  purpose  is  that  its  efficiency  does  not  suffer  from 
overcharging,  and  it  is  obvious  that  the  conditions  under  which 
railways  are  operated  make  it  likely  that  the  battery  will  be  over- 
charged at  times.  The  plates  and  rosettes  for  these  cells  are  made 
in  the  factory  along  with  the  Kxide  equipment,  and  in  general  the 
same  proces.ses  of  manufacture  are  followed  in  the  two  cases.  In 
addition  to  these  two  tyix;s  of  cell,  a  third,  which  is  lifted  with  so- 
called  "  Plantide  "  plates,  is  also  made.  These  correspond  to  the 
"  Plante  "'  plates  made  by  other  makers. 

The  batteries  made  at  the  Chloride  Works  are  supplied  in  lead 
cases,  teak  cases  lined  with  lead,  thick  glass  boxes  and  celluloid 
cases,  the  latter  being,  of  course,  almost  exclusively  used  for  the 
sraaUer  work,  such  as  miners"  lamps  and  torches,  and  also  for  starting 


over  that  obtained  with  the  glass  separators,  while  their  life  is 
equal  to  or  slightly  greater  than  that  of  the  electrodes.  It  is  also 
unnecessary  with  such  cells  that  some  an-angement  should  be  made 
to  prevent  the  escape  of  acid.  In  the  "Exide"  cells  this  is  effected 
bv  an  ingenious  trap,  consisting  of  two  chambers,  one  inside  the 
other,  and  with  their  outlets  at  right  angles.  This  arrangement, 
while  pcrrrnitting  the  free  escape  of  gas,  renders,  it  is  claimed,  the 
escape  of  acid  almost  impossible.  Such  a  trap  is  ('omijulsory  on 
miners"  lamps  and  is,  of  (H>urse,  desirable  on  all  jhh  table  batteries. 

Owing  to  the  presence  of  acid,  the  question  of  the  connections 
between  the  cells  of  the  batteries  is  an  important  one.  Burnt  on 
connections  have,  of  cour.se,  much  to  recommend  them,  but  where 
screwed  connections  arc  used  these  are  made  of  brass  and  are  coated 
with  vaseline.  The  ordinary  burnt-on  connections  are  of  copper 
coated  with  lead. 

As  regards  the  jiroccssos  of  manufacture,  the  plates  both  for  the 
'•  Exide  "  and  •'  Chloride  "'  cells  are  made  from  grids  of  a  stiff  lead 
alloy.  These  grids  are  cast  in  two  halves  in  special  moulds,  supjilied 
with  the  molten  metal  from  gas  heated  furnaces.  A  network  of  soft 
lead  is  placed  between  these  two  halves,  in  the  case  of  "  Exide  "  cells, 
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and  they  are  then  pressed  together  to  form  the  plate  on  which  the 
active  material  is  pasted.  The  material  used  for  pasting  is  oxide  of 
lead  mixed  with  a  special  composition  which  sets  in  drying  like 
cement. 


lead  tape  exuded  from  a  press.  This  is  passed  through  a  gimping 
machine,  where  it  is  corrugated,  cut  and  rolled  up  into  the  appro- 
priate shape.  The  rosettes  of  both  the  positive  and  negative  plates 
are  forced  into  position  in  an  hydraulic  press.     The  plates  then  go 


Flu.  2. — View  in  the  Wood  Wokking  S:iur 


Fio.  3. — View  Shciuinc,  the  Forming  Battekie.'^ 


In  the  case  of  ths  "■Chloride  '"  cells  the  plates  are  punched  with       through  the  forming  process,  are  made  up  into  batteries,  tested  and 
holes  of  appropriate  size  and  shape  to  receive  the  rosettes  of  active       generally  prepared  for  despatch, 
material.     In  the  case  of  the  positive  plate  this  rosette  is  made  up  of  The  works,  in  addition  to  the  shops  where  the  above  processes  are 
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carried  out,  contain  sections  devoted  to  tool  making,  joinery,  testing 
and  storage.  They  are  fully  equipped  with  all  the  most  modern 
tools  and  machinery,  Init   we  heartl  the  usual  loinnlaints  of  con- 


plant  of  the  Chliiiido  Cunipany  as  a  stand  by.  This  is  interesting 
historically  as  iiuliuliiiu  a  .Mather  iS  Piatt  vertical  diagonal  engine, 
of  which  onlv  six  wcr.'  ever  made.      Canteens  und  ircrcation  rooms 


l-'iLi.  i.    -A  CuiiNKit  ur  Tin;  Jkstinc  .Smdp. 


gestion  ;  and,  as  a  matter  of  fact,  extensions  are  in  contemplation. 
The  necessary  power  for  driving  the  works  is  provided  from  the  mains 
of  the  Lancashire  Electric  Power  Company,  with  the  original  power 


are  provided  for  the  workers.  Our  illustrations  give  some  idea  of 
various  parts  of  the  works,  which  we  must  thank  the  '('hloride 
Electrical  Storage  Company  for  giving  us  the  opportunity  of  seeing. 


British  Industries  Fair — Birmingham  Section. 


In  our  last  week's  issue  wc  gave  a  general  survey  of  this  Exhibition 
which  is  now  open  at  Castle  Broniwicdi,  near  Birmingham.  We  now 
proceed  to  give  jjarticulars  of  some  of  the  more  interesting  exhibits. 

In  connection  with  the  British  Industries  Fair  The  Genebai, 
Electric  Cosipasy,  Ltd.,  have  arranged  at  their  showroiims  (42, 
High-street)  a  special  display  of  el(*trical  plant  and  apparatus  of  a 
nature  which  will  appeal  to  colonial  and  foreign  \isitors.  In  the 
re-arranged  showrooms  representative  examples  of  the  comjjany's 
multitudinous  productions  arc  to  be  found,  all  carefully  classified. 
These  include  such  apparatus  as  small  generators,  motors,  switch- 
gear,  fans,  arc  lamps,  portable  electric  tools,  &c.  It  is  obviously 
impossible  to  exhibit  sam{)les  of  the  larger  machinery  manufactured 
at  the  Witton  Works,  but  to  those  interested  the  company  is  ex- 
tending an  invitation  to  visit  the  works,  where  the  larger  equipment 
for  which  the  company  is  so  well  known  may  bo  seen  in  course  of 
constniction.  Visitors  will  also  be  welcomed  at  Eraser  &  Chalmers' 
Engineering  Works,  Erith,  Kent,  where  they  can  see  in  progress  the 
manufacturc  of  large  steam  turbines,  con\ej-ing  and  raining  ma- 
chinery, winders  and  dry  gas-cleaning  plant. 

Reverting  to  the  display  at  the  High-street  showrooms  there  is  a 
repre-Jcntative  collection  of  telephones  ami  telephonic  gear,  bells 
and  batterie~s,  while  the  exhibit  of  electric  lighting  fittings  is  most 
comprehensive.  These  fittings  are  the  products  of  the  Art  Metal 
Works  in  Wheeley's-lane,  whence  came  also  the  neat  and  adaptable 
"Slick"  switches  for  lighting  control.  The  G.E.C.  "Magnet" 
electric  heating  and  cooking  apparatus  is  well  represented  by  ex- 
amples of  ovens,  cookers,  boiling  rings,  self-contained  utensils,  irons, 
"  Panel  "  fires,  hot  water  radiators,  the  "  Magnet "  pedestal  fires 
(which  consume  only  6fl()  watts  and  can  be  used  also  for  boiling, 
frying,  stewing,  toasting  &<■.,  and  is  the  last  word  in  jwrtable  heater 
design),  the  "  Firenza  "  Fires,  and  many  other  items,  &c.     These 


are  manufaetunul  at  the  works  in  Moor-stix;et,  Birmingham.  Other 
specialities  include  Chamberlain  &  Hookham  meters,  samples  of 
cable  made  at  the  Pin^lli-General  Cable  Works,  Southampton,  where 
facilities  exist  for  the  manufacture  on  the  most  up-to-date  lines  of 
cables  from  the  heaviest  submarine  cable  to  the  smallest  insulated 
wire  ;  arc  lamps,  and  "  Kinarko  "  carbons  from  the  carbon  works 
at  Witton,  "  Salfoi-d  "  electrical  instruments  and  (circuit  breakers, 
fuse  and  distribution  boxes,  Osram  and  Rol)crtson  lamps,  magnetos 
made  at  Coventry  by  Conner  Magneto  and  Ignition  Comixmy,  and 
details  of  lift  gear  bj^  the  Express  Lift  Comiiany. 

Messrs.  Siemens  Brot;iers  &  Company  (Stand  22,  Building  A) 
are  showing  on  their  stand  a  selection  of  electric  cells  and  batteries 
of  various  types,  such  as  are  manufactured  by  them  at  their  Wool- 
wich works.  This  exhibit  includes  the  more  generally  employed 
forms  of  electric  cells  and  batteries  for  the  purj)os(M  of  telegraphy, 
telephony,  signalling,  bell  ringing  and  railway  circuits,  as  well  as  for 
electro-medical  a])paratus,  electric  testing,  and  for  supplying  current 
for  electric  clocks,  el(«tric  pocket  lamps,  torches,  handlamps,  toys, 
&c.  Messrs.  Siemens  are  also  exhibiting  electric  inc^andesci-nt  lamps 
and  lanterns,  and  rcfloctors  for  industrial  electric  lighting ;  holo- 
phanc  shades  for  domestic  and  office  electric  lighting ;  illuminated 
signs  for  both  interior  and  exterior  use;  electric  irons,  kettles  and 
radiators. 

•1.  H.  Tucker  &  Company,  Ltd.,  Birmingham.  (Stand  44, 
Building  A.) — Visitors  interested  in  electrical  accessories  and  switeh- 
boai-ds  will  not  fail  to  be  attracted  by  the  stand  of  this  company, 
where  is  shown  a  very  comprehensive  range  of  samples  of  their 
various  manufactures.  A  complete  accumvdator  switchboard,  of 
whose  manufacture  the  firm  make  a  speciality,  for  country  house 
and  similar  lighting  plant,  l)csides  numerous  examples  of  fuse  and 
distribution  boards  of  vaiying  capacities,  both  in  teak  and  iron 
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boxes,  are  shown  as  samples  of  the  products  of  their  switchboard 
and  switchgear  department.  They  also  show  a  vrery  complete  range 
of  switchgear  components,  such  as  switches,  fuses,  &c.  Their 
ironclad  fuses  of  various  types  and  capacities,  including  a  very 
complete  range  of  apparatus  complying  with  Home  Office  Regu- 
lations for  industrial  and  other  purjwses,  are  also  on  view.  As 
pioneers  of  tumbler  switches  they  make  a  very  special  exhibit  of 
tumbler  switches  in  a  variety  of  i»tterns  and  finished  for  all  pur- 
poses. Another  feature  is  a  choice  selection  of  switch  plates  for 
use  with  sunk  switches,  \\hieh  are  mounted  in  the  firm's  standard- 
ised boxes.  General  lighting  accessories  are  also  shown,  such  as 
lamp  holders,  cut  outs,  ceiling  roses,  wall  sockets  and  plugs.  A 
new  design  is  the  "  Tucker"  patent  quick  "  make"  and  "  break" 
ironclad  switch,  which  is  shown  in  two  sizes— 25  and  50  amperes 
and  with  and  without  double-pole  fuses.  The  design  of  this  switch 
case  permits  of  it  being  used  with  either  a  large  central  tapped  hole 
each  end  for  the  incoming  and  outgoing  cal)lcs,  or  two  smaller  holes. 
This  is  effected  by  means  of  interchangeable  and  removable  adapters, 
which  can  also  be  provided  with  recessed  bodies  and  wood  bushed 
holes  for  sealing  hygroscopic  cables. 

Donovan  &  Company,  Birmingham.  (Stand  20,  Building  A.)— 
"  Safuse  "  and  "  Donlok  "  are  now  two  well-known  words  in  the 
electrical  industry,  and  it  is  not 
surprising,  therefore,  to  find  on 
this  stand  a  prominent  display 
of  ■'  Safuse  "  and  "  Donlok  " 
products  in  the  shape  of 
"Safuse"  distribution  boards, 
■■  8afuses,"  "  Safuse  "  switches 
and  "Donlok"  combined  switch 
wall  sockets.  The  latter  article 
is  a  unique  combination,  pro- 
viding an  ab.solute  fool-proof 
and  shock-proof  plug  and  socket. 
Other  interesting  articles  are 
Donovan's  well-known  "  Bar- 
\vick  "  motor  starters  and  regu- 
lators, and  a  selection  of  elec- 
trical accessories.  A  special 
feature  on  this  stand  is  a  new 
conduit  switch  for  which  ex- 
treme simplicity  in  fixing  and 
moving  is  claimed.  The  switch 
portion,  as  shown  in  our  illus- 
tration (Fig.  1),  is  riveted  to 
boxes  and  is  earthed. 

Apollo  Mfg.  Company,  Bir- 
MINOKAM.    (Stand  497,  Building 
C.) — To   the  electrical  industry 
-ViF.w  OF  New  Donovan     the  most  interesting  cxliiliit  on 
Switch.  this  stand  is  the  Apollo  electric 

horn.  To  most  motorists  this 
instrument  is  well  knowTi,  but  the  company  have  realised  that  ittjan  be 
applied  to  many  other  sections  of  industry  besides  the  motoring  section 
such  as  signalling,  time  buzzers,  and  other  uses  where  loud  warnings 
are  occasionally  needed.  1  he  apparatus  is  simple,  but  very  efficient. 
It  consists  of  three  main  pieces,  the  trumpet,  to  which  is  fixed  a 
diaphragm,  the  relay,  which  works  on  the  principle  of  the  electric 
bell,  and'  the  cover.    The  relay  is  fitted  on  a  brass  momiting  which 
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Fig.  2. — View  of  Apullo  Hokn 


is  provided  with  a  screw  thread,  and  is  screwed  into  the  back  end 
of  the  horn  portion  just  behind  the  diaphragm.  It  will  be  obvious 
that  the  distance  of  the  little  hammer  in  the  relay  from  the  dia- 
phragm regulates  the  pitch  of  the  note,  and  a  method  is  provided 
for  binding  the  thread  on  to  the  relay  mount  at  any  desired  position 
to  oljtain  cither  a  high  note  or  a  low  note  as  required.  The  horns 
are  made  in  three  sizes,  of  which  Fig.  2  is  an  example. 
{To  he  concluded. ) 


Heating  and  Cooking  Notes. 

Supplementary  Electric  Mb.^tinc. 

Where  tariff  charges  for  electricity  are  such  that  the  heating  of 
large  buildings  or  houses  entirely  by  electricity  is  ruled  out:  on 
account  of  cost,  it  is  often  possible  to  add  to  the  efficienc'y  of  the 
primaiy  heating  system  by  employing  electric  radiators  to  suj)])ly 
additional  heat  when  required.  The  problem  of  designing  a  heating 
system  for  any  given  building  or  set  of  rooms  is  so  complex  owing 
to  the  many  factors  involved  that  it  becomes  practically  impossible 
to  install  a  simj)l('  system  which  will  always  maintain  a  given  tem- 
perature, if  the  ercinomical  side  of  the  question  has  to  be  considered. 
The  ventilating  system,  or  lack  of  it,  the  type  of  floors  and  walls, 
the  purjxjse  foi-  which  the  building  is  used,  together  with  the  erratic 
climatic  conditions  that  exist  in  this  country,  are  all  factors  which 
materially  effect  the  quantity  of  heat  required  to  maintain  the 
atmosphere  at  a  given  temperature.  Therefore  the  provision  of  a 
primary  heating  system,  either  by  using  steam,  hot  water  or  hot  air, 
which  under  ordinary  circumstances  will  provide  sufficient  heat, 
coupled  with  an  auxiliary  heating  system  available  when  cold 
weather  is  experienced,  is  an  economical  method.  The  primary 
system  will  suffice  during  ordinary  weather  without  overheating, 
and  a  consequent  necessity  of  wasting  heat  by  opening  doors  and 
windows  to  reduce  the  air  to  a  comfortable  temperature ;  whilst  in 
cold  weather  the  auxiliary  electric  heating  system  supplies  an  easily 
controlled  means  of  obtaming  just  that  degree  of  additional  warmth 
that  comfort  requires.  The  chief  disadvantage  of  the  hot-water  or 
steam  system  is  the  difficulty  of  easy  control,  and  this  is  one  of  the 
advantages  of  electric  heating.  Take  buildings  that  are  shut  from 
dinner  time  on  Saturday  until  Monday  morning,  and  where  the 
heating  system  is  started  up  again  only  two  hours  before  the  building 
reopens.  The  rooms  are  chilly  as  a  general  rule,  and  sometimes 
bitterly  cold  until  lunch  time  or  later  on  the  Monday,  with  the  result 
that  illness  occurs  amongst  the  staff,  causing  loss  of  time  and  reduc- 
tion of  output.  A  supplementary  heating  system  would  remedy 
this  nuisance,  and  would  also  help  in  connection  with  many  existing 
heating  .systems  which  are  inadequate  during  cold  weather. 

In  addition  to  heating  offices,  there  are  many  trade  processes 
which  have  to  be  carried  out  at  an  even  temperature,  and  also  goods 
which  reqidre  to  be  stored  and  maintained  at  an  equable  tempera- 
ture. For  such  places  this  system  jMssesses  marked  advantages. 
A  series  of  electric  radiators  connected  up  under  thermostatic  control 
will  ensure  that  if  the  temperature  falls  owing  to  atmospheric  con- 
ditions, the  electric  ladiators  will  come  into  action  until  such  time 
as  the  temperature  has  returned  to  the  predetennined  level.  To 
have  boosted  up  the  primarj'  system  by  stoking  would  probably  result 
in  wasted  fuel,  due  to  too  much  additional  heat  being  provided,  and, 
further,  there  would  be  a  considerable  time  interval  before  the  desired 
additional  heat  was  forthcoming. 

New  Apparatu.s  by  Credenda  Conduits  Company,  Ltd. 
We  have  received  some  interesting  particulars  regarding  further 
apparatus    produced    by    Credenda    Conduits    Company,    Ltd. 


Fig.  1. — '"  Crepa  "  Multiple  Toaster. 


"  Creda  "  fires  have  fm- 
reliability,  and  it  is  picsis 
ratus  has  been  extended  t" 


iiiic-  ]iast  enjoyed  a  reputation  for 
i(,le  that  t he  list  of ."  Creda  "  appa- 

laou.,  ..«o  u»>i.i.  V.-. ii|irisi-  sterilisers,  hot-water  boilers, 

toa.sters  and  steel  saucepans,  in  addition  to  kettles,  irons  and  radia- 
tors, which  we  recently  described.  The  table  toasters  are  made  m 
two  types :  a  plam  style,  with  vitreous  enamel  finish,  suitable  for 
use  where  price  is  a  consideration.  But  as  a  table  decoration  we 
should  prefer  the  model  finished  in  nickel  plate,  although  this  im- 
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proved  finish  and  general  style  has  to  be  paid  for.  There  is  also  a 
multiple  tyjx>  of  toaster,  which  wo  illustrate  in  Fig.  1.  This  is 
intended  for  use  in  n-slauraiits  and  hotels.  It  has  a  eonsumptiim  of 
2,25()  watts,  and  an  output  of  2rill  pieees  of  toast  jx-r  hour.  For  this 
purpose  8  piece  is  a  slice  aeros.s  the  loaf.  A  still  larger  .size  is  made 
which  consumes  4,(t5W  watts  and  toasts  'ySO  pieces  \mt  hour.  The 
apparatus  is  strongly  made  and  well  tinishcd  in  nickel  plate. 

The  largest  water  boilers  are  made  in  heavy  gauge  i-opjx-r.  either 
finishe<l  jxilished  or  nickel  plated,  and  range  in  size  from  1  to  4 
gallons,  and  in  consumption  from  1,050  watts  to  2,8tHI  watts.  The 
elements  are  self  containefl,  and  arc  mounted  in  the  base,  together 
with  two  tumbler  switches,  to  provide  a  means  of  obtaining  heat 
control.  The  smaller  boilers  are  of  tinned  she«'t  steel,  the  bottoms 
being  welded  in.  Here,  ag-iin,  the  elements  are  self  containcil  and 
mounteil  in  the  base,  but  heat  control  is  obtained  by  means  of  plug 
connections,  the  terminal  pins  being  placed  at  the  Ijottom  of  the  side 
of  the  boiler.  There  arc  three  sizes — i,  8  and  10  pints— consuming 
850,  950  and  1,200  watts  respetrtively. 

The  saucepans  arc  also  of  sheet  steel,  with  welded  joints  and  plug 
eontrtj]  for  heat  regulation.  They  are  made  in  three  sizes— 2,  4  and 
G  pints  respectively. 

The  "Wiomore"  Electric  Kettle. 

The  particular  feature  of  this  kettle  in  comparison  with  the 
ordinary  type  is  that  the  element  is  arranged  in  the  form  of  a  tube, 
around  w  hi<:h  the  water  circulates.  There  is  no  necessity  to  employ 
a  false  bottom  to  contain  the  element,  and  therefore  the  size  of  the 
kettle  for  a  given  capacity  can  be  smaller.  Either  iK)lishctl  copper 
or  nickel  plated  finish  can  be  had,  and  there  arc  four  sizes—  2,  :i,  4 
and  6  pints  resixNlively.      In  the  smaller  size  of  kettle,  which  will 


Fio.  2. — The  "  Wiomore  "  Electric  K?:ttlf.. 

hold  two  pints  of  water  and  consumes  nOO  watts,  we  think  it  would 
have  been  an  advantage  to  provide  feet  mounted  on  the  base, 
because  such  a  kettle  can  then  be  supplied  from  a  lamp-holder,  and 
it  is  often  convenient  to  place  it  on  a  bedside  table  or  shelf.  The 
heat  of  a  boiling  kettle  is  quite  sufficient  to  sjxiil  the  surface  of  a 
polished  table,  and  it  is  inconvenient  at  times  to  fetch  a  mat  or  tray, 
to  put  the  kettle  on.  In  larger  size  kettles  this  is  not  so  irajjortant 
IxKiause  plug  connections  are  needed,  which  means  that  the  kettle 
will  probably  be  used  in  the  kitchen,  where  a  suitable  stand  for  the 
kettle  can  be  provided.  Fig.  2  shows  the  general  appearance  of 
this  piece  of  apparatus. 


Books    Received. 

(Copies  o<  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  on 
eceipt  of  published  price,  plus  postage.) 

'■  Lc  Courant  Alternatif  Gcneralites,  Bobines  et  Transformateurs 
.Stratiques  Lignes  de  Transmission."  By  R.  Swyngcdauw.  (Paris: 
J/ibrarie  Polytechnic  Ch.  Beranger.)     Pp.  iv.-}-564. 

"  Calcul,  Construction  et  Essais  d'Une  Dynamo  a  Courant  Continu." 
By  F.  Legre  and  P.  Beauvais.  (Paris  :  Librarie  Polytechnic  Ch.  Beranger 
Pp.  vu.-i-385. 

•■  The  Motor  Mechanics"  Handbook."  By  G.  W.  Watson  and  F.  H. 
Rogers.      (London  :  Cassell  &  Companv.)     Pp.  viii.  +  2()7.     3s.  (id.  net. 

-Diesel  Engine  Design."  By  H.  "F.  P.  Purdaj',  B.Sc,  A.C.G.I. 
(Lotadon:   Constable  &  Company. )     Pp.  xvi.  +  30l.     21s.net. 

•The  Telegraphists"  Guide.  ""  By  James  Bell  &  S.  Wilson.  Eighth 
Edition.     (London:  S.  Rcntcl!  &  C,).)     Pp.  xv. +258.     5s.  net. 

Telephonic  Transmission,  Theoretical  and  Applied.'"  By  J.  G. 
Hill.     (London :   Longmans,   Green   &   Co.)     Pp.   xvi.  +  398.     2Is.   net. 


Co  rrespondence. 
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HKCKNT      \|)\  A.\'(KS     IN     TllK     rTll.JZATIoN      OF 
WATER   POWKK, 

TO   THE    EDITOR   OF   THE    ELK(TRiri.\.V. 

SiK  ;  In  vour  issue  of  the  6th  inst.  yon  were  good  cnougli 
to  refer  in  your  editorial  notes  to  the  I'a]«'r  on  "  Recent 
Advances  in  tiie  Utilization  of  Water  I'owit"  which  1 
recently  read  before  the  Institution  of  .Mcclianical  Engineers, 
hut  I  think  that  some  of  your  remarks  call  for  comment  on 
my  part. 

In  the  first  instance,  I  would  like  to  point  out  that  the 
object  of  the  Paper  was  to  give  a  ri'stimc  of  the  recent  improve- 
ments in  the  mechanical  and  hydraulic  e<|ui])ment  of  hydro- 
electric stations,  particularly,  in  view  of  the  interest  now 
being  taken  in  devcloi)ment  of  water  jiower  in  this  country 
and  the  absence  of  sufficient  technical  data  on  this  subject 
in  our  current  Technic.al  Press.  Hence,  it  was  not  claimed 
to  add  to  the  existing  knowledge  but  merely  to  record  in  a 
concise  form  the  ino.st  important  (ievelo|iinents  uj)  to  the 
present  date,  to  be  of  special  interest  to  those  whose  time 
docs  not  jicrmit  a  detailed  study  of  the  subject.  With  regard 
to  the  figures  given  in  the  Paper  relating  to  the  available  water 
powers  in  the  princi])al  countries  in  Euro])e  and  America, 
it  was  stated  in  a  footnote  that  the  estimates  referred  to  the 
vear  191.^,  and  are,  I  believe,  tlic  latest  official  records  on  this 
subject. 

Aprojws  Mr.  Britton's  article  on  tlie  jiossible  hydro-electric 
development  in  this  country  (see.  the  same  issue  of  The  Elei'- 
TRiciAX)  you  state  that  I  am  optimistic  "  about  what  will  be 
done."  I  am  not  aware  that  I  have  ex])ressed  any  oi)inion 
on  the  matter,  although  I  strongly  urged  the  necessity  of 
devoting  attention  to  our  water  pawer  resources  in  connection 
with  the  establishment  of  new  industries,  having  particularly 
in  mind  the  vast  resources  or  water  jjovifer  available  in  the 
Empire,  for  the  development  of  which  capital  must  bo  found 
in  this  country.  On  the  other  hand,  I  agree  with  you  that 
however  small  as  com])arcd  with  other  countries  in  Europe, 
there  is  obviously  plenty  of  room  in  this  country  for  water 
power  developments.  r' 

Mr.  Britton  deals  most  ably  with  the  subject  iroin  his 
point  of  view,  which  to  a  great  extent  is  directed^  by  local 
interests  and  the  jirospectivc  developments  on  the  River  Dee. 
fie  seems  to  discount  the  value  of  the  water  jiowers  in  the 
Highlands  for  industrial  purposes.  I  am  afraid  it  is  necessary 
to  take  a  very  much  broader  view  of  the  po.sition.  The 
Committee  on  our  water  power  resources  in  their  interim 
report  ])ointed  to  several  schemes  in  Scotland,  where  about 
200,000  h.]).  can  be  immediately  and  economically  developed. 
Before  the  war  a  large  amount  of  British  capital  was  attracted 
to  Norway  for  the  manufacture  of  aluminium,  calcium  carbide 
and  nitrogen.  In  each  instance  cheap  electric  power  is  esse- 
ntial for  the  economic  manufacture  of  these  products,  which, 
combined  with  a  continuous  manufacturing  process  and  a 
high  load  factor,  makes  those  industries  most  favourably  suited 
for  water  power  utilization.  In  Tasmania,  the  Ilydro- 
Electric  Department  of  the  Government  has  recently  taken 
large  interest  in  the  electrolytic  production  of  zinc,  and  it  is 
estimated  that  within  the  next  few  years  nearly  1,0(X)  million 
units  ])er  annum  will  be  required  for  this  industry  alone.  It 
is  no  doubt  recalled  that  the  zinc  industry  at  the  outbreak  of 
the  War  was  to  a  great  extent  in  the  hands  of  Germany,  and 
of  a  total  consumption  of  260,000  tons  in  this  '  country,  over 
200,000  tons  had  to  be  imported.  We  have  large  deposits 
of  zinc  ores  suitable  for  electrolytic  or  electro-thermal  treat- 
ment and  the  utilization  of  water  powers  in  this  connection 
is  of  the  greatest  national  importance. 

Without  oxcei)tion,  the  industries  cited  above  can  be  con- 
sidered as  key  industries,  and  I  submit  that  attention  should, 
in  the  first  instance,  be  directed  to  developing  our  larger  water 
powers  in  connection  with  such  industries  requiring  cheap 
electric  power  and  the  establishment  of  which  is  an  urgent 
national  necessity.  It  is  in  this  connection  that  aid  from 
the  Government  should  be  invoked  and  a  constructive  policy 
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adopted  designed  to  promote  under  private  control  the  imme- 
diate develo]iment  of  oiir  water  power  resources  for  the  purpose 
of  making  this  country  less  dependent  than  hitherto  on  foreign 
supplies  as  regards  the  most  important  key  industries. 

I  agree  entirely  with  Mr.  Britton  that  attention  to  the  small 
water  powers  should  not  be  lost  sight  of,  but  I  am  of  the 
opinion  that  with  the  present  high  cost  of  coal,  Munieiiial 
Corporations  and  private  interests  are  fully  alive  to  the  advan- 
tage of  water  power  where  an  economical  development  is 
possible,  so  that  the  utilization  of  our  numerous  smaller  water 
powers  can  safely  be  left  to  private  enterprise. 

Yon  rightly  refer  to  the  ''  bugbear  "  of  vested  interests, 
but  in  countries  where  water  power  has  been  developed  on  a 
national  basis  special  legislation  has  been  passed  for  the 
purpose,  and  the  present  Government  intends  to  present 
a  Bill  in  this  session  which  it  is  hoped  will  remove  many  of 
the  obstacles  experienced  in  connection  with  our  water  power 
developments. 

In  conclusion.  I  trust  vou  will  lend  the  aid  of  your  powerful 
journal  in  the  interest  of  promoting  the  development  of  our 
water  powers. — I  am,  &c., 

London,  Feb.  17.  Eric  Bergstrom,  A.M.I. Mech.E. 

FOWLER'S  BATTERY  RULES. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Referring  to  Mr.  Dunton's  letter  in  your  issue  of  the 
13th,  criticising  the  battery  grouping  rules  given  in  Fowler's 
Pocket  Book,  your  correspondent  appears  to  have  made 
several  errors,  and  at  the  least  his  arithmetical  substitution 
would  need  some  explanation  ! 

Using  the  same  notation  as  your  correspondent,  we  have 
the  "  bad  "  rule 

-,'=« a> 

This  IS  merely  the  algebraic  representation  of  the  statement 
that  the  internal  resistance  of  the  battery  should  equal  the 
external  resistance,  and  as  an  equation  is  insolvable  as  it  stands, 
since  It  contains  two  imknown  quantities,  s  and  p.  These  are 
connected,  however,  by  the  fact  that 
s  .  p  =  N, 


hence 


and 


By  substituting  the  value  of  /;  in  equation  (1 )  we  have 


hence 


and 


/Nd 


....     (2) 

Thus  the  "  worse  "  rule  is  the  same  as  the  -  bad  "  one      By 
substitution  for  the  value  (a)  of  s  we  obtain  a  third  equation  " 
r.A' 


and 


=  R 


V 


(3) 


In  view  of  the  foregoing,  it  would  be  interesting  to  know 
how  two  entirely  different  results  have  been  obtained  on  sub- 
stitution of  the  values  quoted  as  a  numerical  example  \s 
equation  (1)  is  insolvable  in  the  form  quoted  it  might  be  imag- 
ined that  one  factor  had  been  guessed,  and  one  is  tempted  to 
wonder  what  figures  would  have  been  arrived  at  had  the  value 
ot  JS  been  13  or  24,  giving  a  more  limited  or  more  liberal  choice 


of  factors!  Also,  with  the  figures  quoted — namely,  A' =  26, 
/•=1,  R  =  2> — how  is  it  determined  that  s^Vi  i  Is  it  from  the 
second  rule  (equation  (2))  {     By  this  rule 

'Nli 


Hence 


'26  X  3 
1 

=  \/78 
=  8-83. 

N 


:  26^ 

~8-83 

=  2-9.5. 
Surely  these  figures  would  promiit  one  to  investigate  the  pos- 
sibilities of  a  grouping  of  three  parallel  lines  of  nine  cells  each 
before  looking  farther.  As,  however,  we  are  one  cell  short  of 
3  X  9,  the  grouping  of  three  lines  of  eight  cells  each  is  surely 
the  most  logical  !  '■-« 

When  R  is  changed  from  3  to  2  I  fail  to  see  how  rule  (2)"gives 
a  value  of  «  =  2. 

For  .  /^^^ 


and 


=  V52 
=  7.21 
26 
^=7721        ■ 
=  3-6. 
These  figures  I  should  take  to  indicate  three^lines  of  seven  celfe- 
each  or  four  lines  of  six  cells  each  as  the  nearest  practical 
groupings.     Taking  the  first  suggested  grouping,  we  have 

n„=— i^  =  ^= 


7x1 


a-615e. 


+  2 


The  second  suggested  group  gives 
6e  Qe 


C\ 


Vile. 


Hence  the  best  grouping  would  be  four  parallel  lines  of  6  cells- 
each.  Comparing  this  with  the  ''  interpretation  "  of  rule  (2), 
given  by  Mr.  Dunton,  in  which  we  have  either  13  lines  of  two- 
cells  or  two  lines  of  13  cells. 


C, 


•2p 


2x1 
13 


+  2 


and 


C.,= 


I3e 


2 
13 
13<' 


=0-93e 


13  ■:  1 


=  l-52e. 


Following  on  his  criticism  of  Fowler's  rules,  your  correspon-- 
dent  evolves  a  formula  of  his  own  for  determination  of  the 
best  grouping  of  cells,  the  result  achieved  being  that  maximum, 
current  is  attained  when 

i}  =  s  .  k 


where  k  represents  the  ratio  of 


Hence  the  condition  is  fulfilled  when 


R- 


What  is  this,  pray,  but  the  "  bad  "  rule  given  in  Fowler,  merely 
with  the  terms  transposed  ? 


"  R  ' 

s  .  r 
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Again,  it  does  not  uppoar  to  be  of  any  speiial  intiTcst  tn 
bring  in  the  question  of "'  colls  ""  which  are  not  i-ells.  but  groujis 
of  cells,  as  in  "  high  voltage  cells."  The  point  to  remember, 
then,  when  applying  tliese  formulae  is  that  the  figures  for 
E.M.F.  and  internal  resistance  per  cell  must  be  taken  as  the 
figures  of  the  smallest  group  which  we  can  or  are  prepared 
to  come  down  to.  Thus,  with  three  cell  grou])s  of  dry  cells,  if 
all  the  terminals  are  accessible  for  connections,  and  they  are 
merely  made  into  mechanical  packages  or  group  of  three  cells, 
we  consider  e  and  r  as  for  one  cell.  The  same  applies  if  they  are 
connected  up  solidly,  but  we  are  prepared  to  break  them 
assunder  for  the  special  needs  of  the  situation.  On  the  other 
hand,  if  made  up,  sav.  solid  in  groups  of  three  in  series,  and  we 
do  not  wish  to  break  down  to  (oniiiftuent  cells,  then  the 
value  of  E.M.F.  and  internal  resistance  to  be  considered  is 
that  of  the  complete  group. — I  am,  &c., 

Redcar.  Feb.  15.  A.  Lisle. 


TO   THE    EDITOR    OF  THE   ELECTRICI.AX. 

Sir  :  Mr.  Dunton,  in  his  letter  in  your  issue  of  the  13th  inst.. 
re  the  above,  has  substituted  a  solution  having  two  unknowns, 
for  one  having  only  one  unknown,  in  order  that  he  may  get  an 
arithmetic  mean  of  two  possible  solutions  to  act  as  the  deter- 
mining factor  instead  of  a  geometric  mean.  There  is  not 
much  objection  to  two  unknowns  in  an  arrangement  having 
onlv  four  possible  solutions  (only  two  of  whicii  .Mr.  Uunton 
finds  it  necessary  to  consider),  but  with  2-1  cells,  for  instance, 
it  appears  much  preferable  to  have  an  equation  having  only 
one  unknown,  when  the  answer  can  be  immediately  arrived  at, 
bearing  in  mind  that  it  is  the  geometric  and  not  the 'arithmetic 
mean  which  is  the  determining  factor  as  to  which  is  the  nearest 
solution. 

If  Mr.  Dunton  would  put  his  solution  into  a  form  having 
only  one  unknown,  while  retaining  the  advantages  of  an 
arithmetic  mean  which  appears  to  be  so  desirable  as  the 
determining  factor,  we  would  arrive  at  the  best  possible 
solution. — I  am,  &c.  R.  Mercer. 

Liverpool,  Feb.  17. 


THE  THERMIONIC  VALVE  AND  ITS  DEVELOPMENT 
IN  RADIOTELEGRAPHY  AND  TELEPHONY. 

TO  THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  have  read  with  more  interest  than  surprise  the 
letter  in  your  issue  of  Jan.  9  by  Marius  Latour,  protesting 
against  failure  on  the  part  of  Prof.  Fleming  to  give  to  him  or 
other  French  engineers  due  credit  for  early  work  in  developing 
the  mathematics  of  the  audion,  or  for  certain  types  of  ampli- 
fier circuits.  M.  Latour  being  doubtless  familiar  with 
Prof.  Fleming's  treatment  of  the  triode  and  its  inventor 
through  past  years  in  multitudinous  books,  papers  and  com- 
munications on  the  subject  has  no  justification  whatever  for 
being  "  extremely  surprised  that  he  (Fleming)  does  not 
mention  any  French  name,  &c." 

In  a  compendious  tome  published  in  1910,  "  The  Principles 
of  Electric  Wave  Telegraphy,  &c.,"  ostensibly  the  effort  of  an 
authority  to  lead  readers  by  the  paths  of  truth,  Prof.  Fleming 
bequeathed  to  posterity  in  fine  typed  footnote  the  following 
gem  :— 

"  As  a  radio-telegraphic  oscillation  detector  precisely  similar,   or 

else   closely   resembUng   (sic),    the   author's   oscillation   valve   above 

described  has  been  denominated  by  Lee  de  Forest  an  audion,  and 

claimed  by  him  as  a  novel  invention  of  his  own,  it  may  be  well  in  the 

interests  of  scientific  hiMurii  (italics  not  his)  to  recapitulate  the  facta 

on  which  the  author  relies  in  support  of  his  ovni  priority  of  invention." 

This  book  was  written  ""  before  the  war."     But  it  seems 

there  has  appeared  another  book,  by  the  same  hand,  equally 

fair,    equally    impartial,    and    trustworthy.       "  My    book," 

Prof.   Fleming  now  informs  M.  Latour,   ''  was  written  .  .  . 

before  the  Armistice  was  declared,  ...     It  was  necessary, 

therefore,  forme  to  exercise  a  certain  discretion  in  reference 

to  apparatus  in  actual  use  in  the  field  of  war  " — "'  a  certain 

discretion  "  with  which  Prof.  Fleming  has  had  many  years  of 

apt  familiarity  ! 

►    No — I  maintain  that  Prof.  Fleming  is  right :    M.  Latour 
has  no  excuse  for  his  extreme  surprise.     It  is  nevertheless 


refreshing  to  learn   from  his  own  words  that   an  author     a 
writer  not  ostensil)iy  of  friction,  but  a  recorder  of  scientific 
fact,  for  the  instruction  of  students  and  seekers  after  know- 
ledge  "  shall   retain   the   right   to   ])rivate   judgment   in   the 
selection  of  his  material."     How  reliable  and  tru.stworthy  such 
private  judgic.ent  can  sometimes  be  may  be  gauged  by  the 
radio  engineer  of  to-day  who  compares  tlii'   above  footnote 
from  Fleming's  book  before  the  war  with  the  following  by 
Dr.  Eccles  in  the  October  issue  of  the  "  Radio  Review  "  : — 
"  During  the  war  a  revolution  was  taking  jjlace  in  wireless  tele- 
graphy, the  ])rinelpal  agent  in  which  was  reported  to  be  an  instrument 
called  a  "  valve,"  or  a  "  tube.'     It  must  be  emphasised  that  it  is  the 
thn-e-electrodc  valve,  and  not  the  valve  with  two  clectrodes,-that  has 
been  responsible  for  the  overthrowing  of  the  old  methods  and  appa- 
ratus." 

Dr.  Fleniing  assures  M.  Latour  that  his  object  "  was  to 
give  as  lucid  a  description  as  possible  of  the  development  and 
operation  of  the  thermionic  valve."  'W'^ords  can  go  no  further^ 
— I  am.  &c..  Lee  de  FoRE^iT. 

New  York.  Jan.  29. 


LOSSES  IN  TRANSFORMERS. 

TO  THE  EDITOR  OF  THE  ELECTRUT.AX. 

Sir  :  In  his  letter  in  your  issue  of  the  20th  instant.. critici- 
sing my  article  on  the  above  subject,  Mr.  William  C.  Kennett 
says  "  the  suggestion  that  purchasers  should  specify  the  ratio 
is  a  particularly  mischievous  one."  I  quite  agree.  In  my 
article  I  ex|)ressly  said  "  What  ratio  of  losses  is  best  for  a 
given  case  depends  ...  on  points  connected  with  the  design 
of  the  transformer  which  are  known  to  the  manufacturer." 
Instead  of  suggesting  that  the  purchaser  should  specify  the 
ratio  of  losses,  I  suggested  that  the  purchaser  should  specify 
a  formula  by  which  the  manufacturer  can  determine  what 
ratio  of  losses  will  at  the  same  time  be  most  conformable  with 
his  own  design,  and  best  meet  the  requirements  of  the  pur- 
chaser. I  do  not  think  that  the  best  transformer,  from  every 
point  of  view,  is  obtained  if  the  ratio  of  losses  is  left  to  the 
manufacturer,  while  he  is  left  in  ignorance  of  the  circumstances 
which  determine  the  most  economical  ratio  of  losses. 

The  chief  transformer  designer  of  one  of  the  largest  manu- 
facturers in  the  country  has  told  me  that  he  is  in  the  habit  of 
supplying  transformers  with  a  higher  ratio  of  losses  for  the 
Dutch  Market  than  for  the  British  Market,  which  makes  me 
believe  that  manufacturers  do  not  always  design  the  ratio  of 
losses  up  to  the  limit  of  safety.  If  the  purchaser  specifies  the 
transformers  according  to  my  formula,  he  will  be  able  to  place 
the  order  with  that  manufacturer  who  can  guarantee  the  safe 
working  of  the  transformer  under  -load  and  short  circuit 
conditions  with  the  most  economical  ratio  of  losses. 

With  reference  to  the  last  paragraph  of  ilr.  Kennett's  letter 
I  fail  to  see  how  a  statement  of  the  purchasers  requirements 
can  operate  against  standardisation.  The  fcrmula  I  suggest 
would  not  prevent  the  manufacturer  from  putting  forward  a 
standard  design.  It  would  merely  favour  the  manufacturer 
whose  standards  came  nearest  to  the  purchaser's  requirements. 
Therefore,  if  purchasers  were  in  the  habit  of  specifying  the 
losses  as  suggested,  the  tendency  of  makers  would  be  to  adjust 
their  standard  types  accordingly. — I  am,  &c., 

London,   Feb.    21.  Reginald    O.    Kapp. 

WIRELESS    TELEGRAPHY    AND    TELEPHONY. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  On  i)age  1.50  of  the  1917  edition  and  also  in  the  1915 
edition  of  Dr.  Eccles'  well-known  "  Handbook  "'  a  formula 
appears,  which  is  known  in  America  as  Eccles'  Law  of  Trans- 
mission. It  implies  that  the  power  needed  for  radio  trans- 
mission is  proportional  to  the  sixth  power  of  the  distance. 
This  is  not  j)roved  by  the  author,  but  works  out  well  with 
the  spark.  Will  the  author  explain  and  say  how  modern 
tube  reception  affects  it  ? 

On  page  129  of  the  second  edition  and  also  in  the  first 
edition  is  a  formula  of  antenna  resistance  also  unproved.  It 
is  a  .successful  law  but  no  explanation  is  known  to  those  I 
have  asked.  Would  Dr.  Eccles  give  a  proof  or  a  reference  to  a 
proof. — I  am,  &c.  Traveller. 
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Trend  of   Electrical 
Education. 


The 


The  development  of  the  use  of  ehK-tricity  for  all  purpo.ses 
along  progressive  lines  will  depend  more  and  more  on  the 
human  factor.  Scientific  invention  will  no  doubt  play  its 
part.  Increase  in  our  knowledge  of  economic  facts  will 
prove  of  undoubted  utilitj^.  Propaganda  will  find  its  uses. 
But  the  controlling  factor  will  be  the  knowledge  and 
acumen  of  that  very  human  person,  the  electrical 
engineer  of  the  future.  The  question,  therefore,  arises  :  Ai-e 
those  numerous  students  now  going  through  courses  at  our 
universities  and  technical  colleges — students  who  will,  of 
course,  be  the  electrical  engineers  of  the  future — being 
taught  in  a  way  that  will  develop  those  essential  qualities 
which  we  have  just  mentioned  ? 

Engineering  Know^ledge  not  Everything. 
From  certain  pronouncements  which  have  recently 
been  made  on  this  subject  one  point  emerges  upon  which 
there  is  general  agreement.  This  is  that  engineering 
knowledge  must  not  be  the  be-all  and  end-all  of  the  educa- 
tion of  an  engineer  who  wishes  to  rise  to  the  top  of  the 
profession.  This  point  of  view  has  been  put  forward  in 
different  ways.  Mr.  Roger  T.  Smith  in  his  presidential 
address  to  the  Institution  of  Electrical  Engineers  was  a 
little  regretful  of  the  fact  that  the  chief  engineer  of  a  large 
undertaking  is  nowadays  mainly  concerned  with  questions 
which  have  little  to  do  with  engineering.  Prof.  E.  W. 
Marchant,  in  an  address  to  Liverpool  Sub-Centre  of  the 
Institution,  though  optimistic  about  the  ever-increasing 
demands  for  electrically  trained  men,  pointed  out  that 
knowledge  which  would  enable  the  potential  engineer  to 
deal  readily  with  commercial  problems  was  also  essential. 
In  an  address  to  the  East  Midland  Sub-Centre  of  the 
Institution  of  Electrical  Engineers  Mr.  F.  S.  Grogan 
stated  that  the  education  of  the  boy  who  is  to  become  an 
engineer  should  be  given  a  definite  trend  as  soon  as 
possible.  He  should  be  taught  scientific  subjects  on  broad 
lines  and  attend  an  engineering  course  at  a  technical  school. 
But  after  having  done  all  this  then  comes  the  most  difficult 
part  of  his  career.  He  has  got  somehow  to  find  work 
without  being  in  possession  of  knowledge  which  is  of  much 
direct  use  in  commercial  life.  But  while  he  admits  this  as 
an  undoubted  fact,  it  would  in  Mr.  Grogan's  opinion  be 
unwise  to  add  the  study  of  Company  Law  and  works  and 
sales  organisation  to  the  curricula  of  the  college  course. 
If  the  embryo  engineer  brings  with  him  from  college  an 
adequate  knowledge  of  fundamentals  all  these  other  things 
will  be  added  to  him  as  he  goes  along. 

The  Importance  of  Both  Views.  "^ 
These  three  views  are  interesting.  Not  because  they 
are  different,  but  because  we  find  the  teacher  insisting  on 
the  importance  of  theoretical  instruction  in  commercial 
subjects  and  the  business  man  putting  forward  the  view 
that  these  things  can  be  picked  up  as  the  student  goes  along. 
The  reason  for  this  is  not  we  think  obscure,  for  the  fact 
surely  is  that  the  business  knowledge  which  it  is  necessary 
for  the  engineer  to  acquire  can  not  only  be.st  be  learnt,  but 
can  only  be  learnt  at  the  de.sk  or  in  sale  rooms  of  a  com- 


mercial concern.  This  point  of  view  is  well  brought  out 
by  a  writer  on  "  The  Commercial  Career  "  in  a  recent  issue 
of  "Ways  and  Means,"'  who  is,  of  course,  dealing  with  the 
commercial  career  generally,  and  does  not  refer  specifically 
to  technical  training.  Nevertheless  his  words  have  their 
application.  The  c^uestion  he  asks  is  this  :  Is  the  com- 
mercial course  intended  to  make  clerks  or  business  men '! 
The  '■  usual  things,"  shorthand,  typewTiting,  and  even 
Company  Law,  will  only  do  the  latter,  and  it  is  around  this 
mere  routine  of  business  that  a  gi-eat  deal  of  commercial 
education  seems  to  be  building.  Such  instruction  may,  of 
course,  do  more  harm  than  good  in  that  it  tends  to  retard  the 
development  of  excessive  ability.  Business,  the  wTiter  con- 
cludes, is  applied  psychology,  and  requires  a  diligent  appren- 
ticeship over  and  above  what  a  clerk  in  an  ordinarv  business 
house  is  usually  able  to  obtain  owing  to  the  need  of  specialisa- 
tion under  modern  conditions  of  working.  Most  electrical 
engineers  who  had  perforce  to  take  up  business  will  agree 
with  this  view. 

Two  Schools  of  Thought. 
There  are,  therefore,  it  seems,  at  least  two  schools  of 
thought  on  this  subject  ;  one  that  thinks  commercial 
subjects  can  well  be  taught  in  a  college  course  and  the 
other  which  thinks  a  knowledge  of  business  can  only  be 
picked  up  in  business  surroundings.  As  far  as  the  electrical 
engineer  is  concerned  we  think  the  latter  is  the  right  course, 
and  that  the  other  view  has  been  put  forward  because 
the  part  that  the  electrical  engineer  plays  in  business  is 
not  altogether  clearly  realised.  The  electrical  engineer 
becomes  a  business  man  just  because  he  is  an  engineer, 
and  acquires  his  knowledge  of  business  details  as  he  goes 
along  as  a  necessary  adjunct  to  his  engineering  knowledge. 
His  engineering  knowledge,  it  may  be  said,  is  the  motor 
and  his  business  knowledge  the  current  which  drives 
it,  or  the  simile  is  just  as  good  or  as  bad  when  put  the 
other  way  round.  No  motor  can  drive  machinery  without 
a  supply  of  current.  Nor  can  the  current,  though  possessing 
the  potential  energy,  drive  machinery  without  a  circuit 
•  and  coils  through  which  to  do  it.  The  fact  that  an  engineer 
states  that  he  makes  little  use  of  his  engineering  knowledge 
in  his  work  should  be  taken  that  he  does  not  use  it  much 
consciously — not  that  it  is  not  there  or  that  he  could  get 
on  without  it.  It  is  ready  for  use  in  emergency  when  the 
lack  of  it  would  be  immediate  results  of  an  unfortunate 
character.  The  same  cannot  be  said  of  the  business  know- 
ledge. In  engineering,  for  the  engineer,  though  useful, 
it  is  not  fundamental.  And  as  Mr.  Grogan  points  out,  it 
is  always  possible  for  an  engineer  to  get  expert  advice 
in  these  questions.  Without  wishing  to  be  unduly  cynical 
it  may  be  remarked  that  knowledge  is  not  so  much  knowing 
a  thing  as  knowing  where  information  about  it  is  to  be 
found. 

Specialisation  in  Fundamentals. 
We  therefore  agree  with  Mr.  Peck  that  engineering 
education  should  be  directed  to  specialisation  in  funda- 
mental principles.  They  are  a  sure  foundation  on  which 
to  build,  and  at  least  there  is  no  doubt  that  the  proper 
place  to  teach  them  is  in  a  technical  college.  With  a  good 
knowledge  of  fundamentals  no  engineer  can  go  far  wrong, 
and  in  this  age  of  specialisation  he  must  leave  it  to  chance 
almost  what  he  makes  the  chief  subject  in  which  he 
works.  In  our  view  the  tendency  in  all  educational  insti- 
tutions should  rather  be  towards  a  decrease  than  an  increase 
in  the  subjects  taught,  and  a  concentration  of  instruction 
on  those  which  underlie  everything.  To  do  this  would 
ensure  a  sound  foundatiot\  on  which  any  structure  might 
subsequently  be  built  with  fair  chances  of  succe.s.?. 
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The  Lijjhtiiiy  of  Messrs.  Helliss  AL* 
Morcom's  Works. 


The  recent  reorpanisatioii  of  the  electric  lightinc  installation  at  Messrs. 
Belliss  &  Morcom's  works,  Birniingliani,  provides  nn  extremely  interest- 
ing example  of  modem  practice  in  industrial  illumination.  For  some 
time  it  hos  been  apparent  that  the  old  plan  of  having  the  lamps  near  the 
work  could  he  improvefl  hy  using  a  more  general  system  of  lighting. 
The  aim  in  the  new  installation  has  been  to  provide  adci|uate  and  uniform 
illumination  throughout  the  various  .shops,  quite  irre3|>ective  of  the 
positions  of  machines  or  U-nches.  The  lighting  equipment  consists 
of  Mazda  half-watt  ty|K-  lamps  in  Mazdalux  metal  reflectors  of  the 
focussing  tyix'.  In  the  erecting  shop,  for  instance,  22  ,'>(IO-watt  units  art? 
suspended  28  ft.  above  the  Hoor.  The  machine  shop  contains  20  ,")(KI-watt 
units  at  a  height  of  ^^S  ft.,  while  in  the  foundry  thcrt>  are  Hi  300-watt  units 
fixed  25  ft.  ti  in.  above  the  floor. 


MesSks.  Bt;i,i.iss  iV  .\l..n  .....  ..  I^i.i..  11..1.  .>....!   l.ii.uTiiu  iiv  2:^  .'iIHi-u.^tt 

JUzD.t  H.\LF-WATT  Type  L.iiips  in  Mazdalux  Replectoks. 

The  photograph  which  we  reproduce  was  taken  by  the  light  of  the 
Mazda,  units,  and  lias  not,  we  understand,  been  re-touchcd  in  any  way. 
The  illumination,  is,  it  is  claimed,  far  and  away  above  the  usual  standard 
of  factory  lighting,  and  in  many  respects  it  is  similar  to  good  daylight — 
that  is,  it  is  fairly  uniform  over  the  whole  working  area,  there  are  no 
harsh  shadows,  and  there  is  a  total  absence  of  glare  and  dazzle. 


Ni^rlli  Wales  coallieirt  would  be  a  very  goo<i  place  to  generate  eleetricity- 
i'hv  whole  of  Wirral  and  the  south  bank  of  the  Mersey  could  be  supplied' 
from  North  Wales. 

Mr.  TiLBV.  clerk  to  Flintshire  County  I'ouncil.  thought  that  the  for- 
mation of  an  electricity  district  was  a  matter  for  the  Electricity  Com- 
missioners, -  all  they  could  do  was  to  suggest  the  area. 

Replying  to  points  raised  in  the  <liscussion,  Jlr.  S.  E,  Britton  said  that 
Chester  Corponition  hod  got  a  dctinite  offer  of  the  use  of  the  Qucensfcrry 
works.  .\  power  station  was  about  to  be  erecte<i  on  the  Mersey  ti>  supply 
both  banks  of  the  Mersey,  including  Birkenhead  and  Liverpool. 

Ultimately  it  was  agreed  that  further  consideration  of  the  proposed 
scheme  he  adjourned  to  a  future  conference,  and  that  in  the  meantime 
the  city  of  Chester  should  furnish  each  authority  conccrneil  with  a 
reasonable  statement  of  their  proposals.  Mr,  Britton  is  now  preparing 
this  statement. 


A  Cheshire  Electricity  Authority. 

An  important  conference  of  local  authorities  of  Cheshire  and  Flintshire, 
convened  by  Chester  Corporation,  was  held  at  Chester  last  week  to 
consider  the  formation  of  a  joint  electricity  authority. 

The  >Lvvoit  of  Chester,  who  presided,  said  the  object  of  the  con- 
ference was  to  see  whether  they  could  arrange  a  district  extending  from 
Tarrin,  in  Cheshire,  to  Mostyn,  on  the  Welsh  coast,  and  back  to  Rossett 
and  Caergwrle.  He  believed  the  ultimate  scheme  was  to  have  a  grouping 
of  districts  round  the  North  Wales  power  station,  which  would  be  served 
by  it  and  be  linked  to  it.  If  they  could  supply  cheaper  electricity  to  the 
area  it  would  have  an  enormous  effect  on  the  prosperity  of  the  district. 

Jlr.  Noel  Himphrev.-^, Chairman  of  the  Chester  Electricity  Committee, 
who  explained  the  proposed  scheme,  said  the  inception  of  it  was  in  no 
way  concerned  with  the  aggrandisement  f>f  Chester  Council.  That  city 
happened  to  be  the  only  authorised  undertaker  in  the  area  ;  it  was  the 
chief  centre  of  population,  it  was  the  only  authority  in  the  area  which 
operated  an  electricity  station.  The  aim  of  the  Electricity  Act  was  the 
serving  of  large  areas,  and  the  country  was  being  divided  into  large 
districts,  which  it  was  proposed  should  be  subdivided  into  smaller  elec- 
tricity areas  operated  by  joint  electricity  authorities.  So  far  as  they  were 
concerned,  the  large  area  would  be  one  embracing  all  North  Whales  and 
part  of  Cheshire,  in  conjunction  with  the  hydroelectric  stations  of  the 
North  Wales  Power  &  Traction  Company.  In-Iuly  lastMr.  S.  E.  Britton, 
electrical  engineer  to  the  City  Council,  was  invited  by  Sir  John  Snell, 
Chairman  of  the  Electricity  Commissioners,  to  indicate  the  most  suitable 
area  for  the  North  Wales  district,  and,  failing  that,  he  was  asked  to 
convene  a  meeting  of  engineers  of  the  various  local  authorities  to  discuss 
the  most  suitable  subdivision  to  form  an  electricity  district.  In  conse- 
quence of  that  the  proposed  district  had  been  suggested  as  the  most 
suitable  area  to  be  operated  by  a  joint  electricity  authority.  Within 
that  area  it  was  estimated  there  was  a  potential  demand  for  20,000  h.p., 
which  would  mean  the  consumption  of  15  million  units  per  annum. 

Mr.  E.  Peter  .Jones,  representative  of  Cheshire  County  Council,  said 
that  he  was  glad  that  their  ideas  were  taking  shape.     He  thought  the 


Success  of  RailM'ay  Ellectrii'ication. 

Imiiortant  announcements  have  recently  been  made  by  several  of  the 
Kailway  Companies  in  regard  to  the  success  of  electric  traction  where  it  is 
in  operation,  and  it  is  proposed  to  adopt  the  system  on  other  sections  of 
the  lines.  The  Earl  of  Bessborough,  who  presided  over  the  shareholders 
meeting  of  the  London,  Brichton  &  SoiTii  Coast  Company,  stated 
that  the  trafliw  on  their  urban  lines  was  very  congested,  and  their  great 
hope  was  in  electrification.  The  relief  obtained  by  the  quicker  working 
of  electric  trains  was  so  considerable  that  if  they  could  carry  out  the 
|irogramme  to  extend  the  electrical  services  throughout  the  whole  of 
their  suburban  area  they  could  unquestionably  greatly  improve  the 
travilling  facilities.  The  problem  was  now  engaging  the  attention  of 
tlip  (i(^vcrnment.  There  had  been  a  large  growth  of  traffic  not  only  in 
the  suburban  services,  but  also  in  those  to  the  South  Coast.  Last  year's 
passenger  receipts  showed  an  increase  of  £548,000  over  1918,  but  on 
the  expenditure   side   there   was  an  increase   of  £871,982. 

S|)eakingat  the  meeting  of  the  Lancashire  and  Yorkshire  Railway 
Company  on  the  same  day  Mr.  E.  B.  Fielden  said  the  directors  were 
satisfied  with  the  results  of  the  electrification  of  the  line,  and  they  now 
favoured  an  extension  of  electrification  between  Manchester  and  Old- 
liam.  and  on  to  Shaw  and  Royton.  The  proposed  extension  formed 
part  of  a  complete  scheme  which  was  incpared  some  time  ago.  At  the 
same  time  the  directors  did  not  think  it  was  wise  that  they  should 
suggest  to  the  shareholders  that  they  should  sanction  further  largo 
additions  to  capital.  Unless  the  Government  were  prepared  to  find  the 
capital,  such  pressing  and  financially  promising  developments  as  electri- 
fication and  also  the  extension  of  the  fish  dock  at  Fleetwood,  must  remain 
in  abeyance. 

Sir  Gilbert  Claughton,  Bart.,  who  presided  over  the  meeting  of  the 
IjONUos  &  North-Western  Railway  Company  last  week,  aLso  had  sa 
very  satisfactory  statement  to  make  about  the  success  of  electric  traction. 
He  said  the  company  had  been  able,  in  conjunction  with  the  Underground 
Electric  Railway  t'ompany,  to  run  a  more  frequent  service  of  electric 
trains  between  Watford,  Queen's  Park  and  Waterloo,  and  they  ho))ed 
shortly  to  be  able  to  put  into  that  service  several  of  the  new  trains  which 
were  being  built  for  it.  Judging  from  the  ever-increasing  number  of 
passengers  using  the  tube  trains  to  and  from  their  line,  they  might  also 
confidently  look  forward  to  a  largely  increased  traffic  to  Euston  and 
Broa^-street  Avhen  they  were  able  to  run  their  full  through  services. 
Every  effort  was  being  made  to  complete  the  line  and  obtain  delivery 
of  the  necessary  additional  rolling  stock.  The  estimate  of  capital  expen- 
diture in  11120  included  £1.50,000  for  the  widening  of  the  line  between 
Chalk  Farm  and  Willesden  for  the  electric  service.  The  work  is  to  be 
proceeded  with  and  completed  as  early  as  possible  in  order  to  provide 
for  the  increased  traffic.  There  is  also  an  item  for  new  electric  trains 
for  the  service  between  London  and  Watford.  «i 

Brigadier  General  Hugh  M.  Drummond,  C.M.G.,  who  presided  over 
the  meeting  of  the  London  &  SorTH  Western  Railway  Company  on 
Friday  last,  also  dealt  with  the  question  of  the  serious  overcrowding  in 
the  suburban  area.  The  overcrowding  was  due  to  three  causes.  The 
first  was  the  enormous  increase  that  had  taken  place — and  was  still 
taking  place — in  those  districts  of  their  railway  which  had  been  electrified. 
In  1913  the  number  of  local  passengers  carried  in  the  area  they  had 
since  electrified  was  25  millions.  Towards  the  end  of  1915  they  opened 
the  first  section  of  their  electrified  lines,  followed  at  close  intervals  by 
other  sections.  Last  year  they  carried  over  those  sections  just  under 
48  millions  of  passengers,  an  increase  fif  70,0(0  per  day  compared  with 
1915.  While  the  traffic  increased  at  an  enormous  rate,  the  equipment 
of  the  line  remained  at  a  standstill,  and  it  would  be  some  time  before 
they  were  able  to  overtake  the  arrears  brought  about  by  nearly  six  years 
of  stagnation.  Another  cause  of  the  congestion  was  that  the  rush  was 
now  confined  to  a  period  of  two  hours  in  the  morning  and  evening.  It 
was  difficidt  to  see  how  they  could  relieve  the  pressure  during  the  rush 
hours  unless  the  big  employers  of  labour  and  the  workers  themselves 
were  willing  to  so  alter  the  periods  of  commencing  and  finishing  work 
as  to  enable  the  rush  hours  to  be  spread.  In  .June  last  they  gave  an 
order  for  the  conversion  of  additional  coaches  for  strengthening  the 
existing  electrical  services,  but,  unfortunately,  the  moulders'  strike 
supervened  and  none  of  the  castings  which  were  ordered  had  yet  come 
to  hand.  That  would  enable  them  to  make  up  certain  of  their  electric 
trains  to  eight  coaches  instead  of  six  during  the  rush  hours.  So  far  as 
the  overcrowding  on  the  Waterloo  &  City  Railway  was  concerned,  they 
had  determined  to  supersede  the  present  electrical  equipment  by  modem 
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■equipment,  so  as  to  increase  the  sjieed  of  the  trains  up  the  inclines. 
That  would  enable  them  to  run  24  trains  an  hour  instead  of  20.  They 
were  also  considering  the  question  of  extending  their  electrification  to 
cover  Guildford. 

The  Great  E.xstern"  R.4ii.way  Company,  which  has  not  yet  made  any 
experiment  in  electric  traction,  is  about  to  follow  the  lead  of  more  jiro- 
gressive  lines  and  the  general  manager  (Sir  Henry  Thornton),  in  con- 
sultation with  experts,  has  been  instructed  to  prepare  a  scheme  for  the 
■electrification  of  the  urban  lines  of  the  company. 


The    Electricltv   Commissioners. 


In  our  last  issue  we  referred  to  the  appointment  of  four  commissioners 
under  the  Electricity  Supply  Act,  and  gave  brief  sketches, of  their  careers. 
In  addition,  we  were  able  to  publish  photographs  of  Sir  John  Snell,  Mr. 
W.  W.  Lackie  and  Mr.  A.  Page  :  but  we  were  unable  to  give  one  of  Mr. 
Harry  Booth,  O.B.E.,  who  had  not  been  photographed  for  many  years. 


Mr.  Henry  Booth. 

We  are  pleased  to  be  now  able  to  reproduce  a  photograph  of  Mr.  Booth, 
who  has  since  "  undergone  the  ordeal." 

In  the  House  of  Commons  on  Monday  the  ilinister  of  Transport  {Sir 
Eric  Geddes)  stated,  in  reply  to  a  question,  that  in  completing  the 
Electricity  Commission  he  would  have  special  regard  to  the  desirability 
of  the  fifth  Commissioner  being  an  expert  in  finance  and  with  business 
qualifications. 


Legal   Intelligence. 

Direct  United  States  Cable  Co.  v.  Western  Union  Telegrapii  Co. 

Last  week  Jlr.  .Tustice  Peterson  resumed  the  hearing  of  the  action 
(adjourned  from  November  last  for  the  production  of  evidence  from 
America)  relating  to  a  dispute  as  to  a  99  years  lease  of  the  plaintiff 
company's  trans-Atlantic  cable  at  a  rental  of  about  £60,000  a  year. 
Plaintiffs  under  a  covenant  of  the  lease  undertook  to  repair  the  lines 
and  maintain  through  communication,  power  being  reserved  to  determine 
the  lease  in  the  event  of  18  months  continuous  interruption. 

Mr.  JL^iGHAM,  K.C.  (for  defendants), said  he  proposed  now  to  take 
the  evidence  "from  America  as  to  the  breaks  which  had  occurred  in  the 
shallow  water  on  the  other  side  of  the  Atlantic,  as  he  understood  that 
some  point  was  going  to  be  made  of  the  non-repair  of  those  breaks. 
He  would  produce  evidence  as  to  the  breaks  between  Rye  Beach  and 
Halifax,  but  inconvenience  arose  from  the  fact  that  he  did  not  know 
what  was  the  real  issue  between  the  parties. 

Jlr.  Patrick  W.  Reib,  superintendent  of  the  station  at  Rye  Beach, 
said  that  in  the  course  of  his  duties  he  became  aware  of  the  loss  of 
insulation  in  the  HaUtax  section  due  to  breaks  or  faults.  One  of  the 
breaks  occurred  428  miles  from  Rye  Beach  on  Jan.  7,  1917,  and  another 
occurred  on  Aug.  8  of  that  year  close  to  Halifax,  but  both  of  thme 
were  repaired  shortly  afterwards.  On  Jan.  2,  1917,  there  was  an 
interruption  which  was  repaired  on  the  11th,  but  on  Jan.  7,  1918,  there 
was  complete  inteiTuption  which  he  localised  at  about  32.5  miles  from 
Bye  Beach.     Then  on  the  9th  another  break  occurred  93  miles  from 


Rye  Beach  and  from  that  date  until  July  29,  1919,  it  was  not  possible 
to  use  the  cable  between  Halifax  and  Rye  Beach.  From  time  to  time 
the  compan}''s  ships  repaired  the  breaks." 

In  cross-examination  witness  said  that  the  repairs  of  the  breaks  in 
the  Bay  Roberts  section  were  carried  out  by  a  French  caljle  ship,  but 
with  that  exception  they  were  always  carried  out  by  his  company's  ships. 
The  French  ship  in  repairing  other  cables  broke  the  defendants'  cable 
by  mistake  and  repaired  it.  The  breaks  in  shallow  water  were  frequently 
caused  by  dredgers  and  other  vessels  fouling  the  cables. 

Mr.  Joseph  Brown,  supermtentlent  at  HaUfax,  gave  evidence  as  to 
the  condition  of  the  cables  between  Rye  Beach  and  Halifax  and  Bay 
Roberts  and  Halifax,  to  the  breaks  spoken  of  by  the  previous  witness 
and  the  time  occupied  on  the  repairs. 

Mr.  Reginald  Carlton,  president  of  the  Western  Union  Telegraph 
Company,  gave  evidence  of  the  general  organisation  of  his  company 
and  said  that  the  superintendents  reported  directly  to  hiin,  and  amongst 
the  most  important  matters  reported  were  the  repairs  of  cables  the 
expenditure  in  relation  to  which  being  very  heavy.  There  were  three 
repairing  ships  leased  to  the  company  which  were  engaged  in  repairing 
the  cables.  In  18  months  there  were  seven  breaks,  all  of  which  were 
repaired  by  the  company's  ships.  During  1918  they  had  no  ships  to 
repair  the  Hahfax-Rye  Beach  section  without  sacrificing  other  much 
more  important  work. 

Witness  was  cross-examined  by  Mr.  P.  Hastings,  K.C,  with  a  view 
to  showing  that  the  Western  Union  were  desirous  of  leaving  the  interrup- 
tion to  continue  for  18  months  so  that  they  might  be  in  a  position  to 
put  an  end  to  the  contract. 

Further  evidence  was  given  and  the  f-a^-c  was  adjourned. 


Hodges  V.  Webb. 

fin  Friday  last  Mr.  Justice  Peterson  gave  his  reserved  judgment  in 
this  action  for  an  injunction  to  restrain  defendant  from  wrongfully 
interfering,  or  attempting  to  interfere,  with  his  (jjlaintiff's)  employment 
and  his  right  to  dispose  of  his  labour  as  he  willed.  The  facts  of  the  case 
and  the  evidence  were  rejjorted  in  The  Electrician  for  Jan.  16  and  23. 

In  giving  judgment,  his  Lordship,  after  reciting  the  facts,  said  that 
in  his  opinion  what  happened  at  the  interview  between  plaintiff  and 
defendant  at  Delectaland  on  Oct.  13  was  that  defendant  asked  plaintiff 
to  join  the  E.T.U.,  that  plaintiff  refused  and  that  defendant  then  told 
him  that  he  would  have  to  call  the  men  off  the  job  and  that  they  could 
not  return  unless  he  (plaintiff)  was  off  the  job.  Defendant  then  went 
to  the  men  and  told  them  that  as  plaintiff  refused  to  join  the  E.T.U. 
he  had  no  option  but  to  ask  them  to  cease  work.  On  the  evidence  he 
refused  to  believe  that  at  that  interview  or  the  subsequent  one,  de- 
fendant made  a  threatening  gesture.  With  regard  to  plaintiff's  allegation 
that  defendant  threatened  to  take  away  his  livelihood  if  lie  did  not  join 
the  E.T.U.,  his  Lordship  came  to  the  conclusion  that  plaintiff's  memory 
of  the  words  used  was  not  to  be  trusted.  On  the  whole  evidence  he 
came  to  the  conclusion  that  the  words  complained  of  were  not  used, 
but  defendant  did  tell  plaintiff  that  if  he  did  not  join  the  E.T.U.  the 
same  trouble  would  occur  on  any  job  on  which  he  was  employed.  The 
men  were  called  out  because  plaintiff  refused  to  join  the  E.T.L^.  There 
was  no  suggestion  that  defendant  induced  any  breach  of  contract  between 
the  employers  and  the  workmen,  nor  was  there  any  allegation  of  con- 
spiracy or  unlawful  combination.  It  was  impossible  to  hold  that 
Messrs.  Tyler  &  Freeman  were  induced  to  dismiss  plaintiff  by  any 
statement  made  by  defendant  to  plaintiff,  for  there  was  no  evidence 
that  any  such  statements  were  reported  to  Messrs.  Tyler  &  Freeman. 
Defendant  had  full  authority  from  his  union  to  call  upon  the  members 
of  the  union  to  cease  work.  No  one  doubted  that  the  men  could  have 
ceased  work  because  they  objected  to  working  with  plaintiff  or  were 
entitled  to  refuse  to  return  to  work  under  the  plaintiff.  On  the  evidence 
it  was  impossible  to  find  any  threat  which  was  a  sufficient  basis  for  an 
action,  and  consequently  sec.  3  of  the  Trades  Disputes  Act,  1906,  did 
not  apply.  Workmen  were  entitled  to  cease  work  for  any  reason,  good, 
bad  or  indifferent ;  and  employers  were  entitled  to  decUne  to  continue 
certain  workm?n  in  their  employment  for  any  reason,  good  or  bad.  It 
would  be  very  strange  that  while  workmen  could  cease  work,  they  could 
not  in  a  body  or  by  one  of  themselves,  or  by  one  of  the  officials  of  their 
union  inforrn  the  employers  of  the  fact  that  they  proposed  to  cease 
work  and  of  their  reasons  for  doing  so  without  risking  being  sued  for 
using  threats  or  coercion.  The  mere  statement  of  men  that  the.y  intend 
to  do  something  they  were  entitled  to  do  could  not  be  a  threat.  If 
defendant  had  called  out  the  men  without  speaking  to  plaintiff,  the 
plaintiff  would  have  had  no  action  against  him,  and  his  Lordship  was 
not  prepared  to  say  that  because  defendant  said  that  he  would  do 
something  which  he  "had  a  lawful  right  to  do,  there  was  such  a  threat  as 
rendered  defendant  liable  in  an  action  by  plaintiff. 

The  action  was,  therefore,  dismissed. 


The  Cardiff  Local  Advisory  Committee  of  the  Electrical  Trades', 
Benevolent  Institution  (Messrs.  Chamen,  Howard  Fletcher,  Hobbs, 
MacTaggart  and  McWhirter),  having  realised  the  difficulty  of  getting 
the  younger  members  of  the  industry  to  attend  an  ordinary  meeting 
with  the  object  of  getting  new  members  of  the  In.stitution,  organised  a 
successful  concert,  provided  entirely  by  the  "  G.E.C.  Magnets,"  which 
took  place  on  the   17th  inst.  in  the  G.E.C.  showroom.  Castle  Arcade, 


Jook  place 

Cardiff',   and   produced   good   result 

support. 


both   in   recruits   and   pecimiary 
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Commercial  Topics. 

Electrical  Catalogues  for  Mesopotamia. 

rill'  l)i|nirliniii!  of  (  h  I  r~i  as  Tiailr  announces  that  the  supeiintcndcnt 
of  stores  of  tl\i-  .Misopi.taniiiiu  Knilways  has  askpd  for  copies  of  British 
manufacturers'  catalogues  dealing  with  electrical  jilant  and  accessories. 
The  rc(|uest  is  made,  not  only  for  his  own  guidance,  but  with  a  view  to 
stimulating  a  general  demand  for  electrical  supplies. 

•  •  *         • 

Electrical  Progress  in  Peru. 

Like  most  .S mth  .Anicriian  countries,  there  is  an  increasing  tendency 
to  intnxluce  electricity  supply  and  to  alopt  the  el-ctric  drive  in  works, 
sugar  mills.  iVc.  in  Peru.  There  are  some  hydro-electric  works  in 
operation,  and  efforts  ore  being  made  to  develop  others.  Oil  and  gas- 
driven  sets  are  also  in  demand,  and,  as  British  supplies  are  popular, 
there  should  now  be  a  pood  market  for  all  electrical  goods,  including 
generating  sets,  storage  batteries,  carbons,  electric  motors,  ventilating 
fan-j.  insulators,  lamps,  m.'ters,  telegraph  and  telephone  apparatus, 
wire  and  cable,  electric  bells  and  accessories. 

*  «         «         « 

New  Zealand  Electrical  Supplies. 

Til  re  is  so  iiiui  li  aitivity  in  electrical  circles  in  New  Zealand  that 
there  is  a  very  brisk  demand  for  electrical  plant,  motors  and  supplies 
of  all  kinds.  Good  progress  is  being  made  with  the  development  of 
the  Government  hydro-electric  schemes  at  Hora  Hora  and  Lake  Cole- 
ri<lge.  wliil"  plans  are  being  prepared  for  the  erection  of  hydro-electric 
works  at  Waikaremoana  and  for  electric  transmission  lines  to  Gisbonie, 
Xapier.  Wairaiapa,  and  to  the  .South  Island.  It  is,  therefore,  not  sur- 
prising to  leam  that  all  local  supply  -stations  are  providing  for  extensive 
increases  in  the  capacity  of  their  installations,  and  the  demand  for 
machinery,  particularly  for  the  development  of  water-power,  is  especially 


Smoke  Abatement. 

Electrical  engineers  will  be  interested  in  the  announcement  that 
Dr.  Addison,  the  Minister  of  Health,  has  appointed  a  f'ommittce  to 
consider  the  present  state  of  the  law  as  regards  the  pollution  of  the 
air  by  smoke  and  other  no.xious  vapours  and  to  advise  what  steps  arc 
desirable  and  practicable  to  diminish  the  evils  still  arising  from  such 
pollution.  It  will  be  remembered  that  a  Departmental  Committee  was 
appointed  in  1914  to  inquire  into  the  subject  and  it  had  made  some 
progress  in  taking  evidence  when  the  war  interfered  with  its  proceedings. 

The  Cfimmittee  is  a  fairly  gnod  one,  but  it  might  very  well  be  larger 
and  more  representative.  One  of  the  most  effective  remedies  for  the 
smoke  nuisance  is  the  more  general  adoption  of  the  electric  drive  in 
factories  and  workshops,  and  the  introduction  of  electric  radiators  and 
heaters  for  domestic  heating,  and  for  this  reason  we  should  have  liked 
to  see  an  electrical  engineer  on  it. 

Lord  Newton  will  be  chairman  of  the  new  committee,  and  the  other 
members  are  Capt.  Hamilton  Benn,  C.B.,  D.S.O.,  M.P.  ;  Prof.  J.  B. 
Cohen.  F.R.S.  (Leeds) ;  Mr.  L'.  S.  Curphey,  Chief  Alkali  Inspector 
Ministrv  of  Health  :  Sir  .John  Lithiby  ;  Mr.  J.  F.  MacCabe,  D.S.O., 
L.  G.  Board,  Ireland;  Mrs.  G.  Samuel,  O.B.E.  ;  Mr.  E.  D.  Simon 
(Manchester) ;  Bailie  VV.  B.  Smith  (Glasgow) ;  and  Mr.  F.  J.  Willis, 
C.B.,  Chief  Assistant  Secretary,  Ministry  of  Health.  Mr.  E.  C.  H. 
Salmon,  will  act  as  secretary  and  communications  should  be  addressed 
to  him  at  the  Ministry  of  Health,  Whitehall,  London,  S.W.  1. 

*         •         *         * 
Electrical  Supplies  in  Cuba. 

'  )u  iniT  to  the  w.ir  the  siii.'.ir  industry,  which  is  one  of  the  most  important 
industries  in  Cuba,  has  undergone  considerable  development  during  the 
past  four  or  five  years,  with  the  result  that  there  is  a  good  demand  for  all 
kinds  of  structural  steel  work  and  also  for  electrical  plant  and  machinery. 
According  to  "  The  Times  "  Trade  Supplement,  there  is  a  very  promising 
field  for  electrical  engineers  in  Cuba.  There  is  an  increasing' tendency  to 
adopt  electric  power  in  sugar  mills,  and  there  is  a  good  market  for  gene- 
rating sets,  electric  motors  and  fittings.  It  is  stated  that  while  American 
millowners  in  the  island  prefer  American  plant,  the  Cubans'desire  an  open 
market.  Recently  electrical  machinery  has  been  imjiortcd  from  the 
United  States,  but  British  plant  would  be  preferred.  The  adoption  of 
modem  methods  has  led  to  the  need  for  electric  elevators,  and  many  of 
these  are  in  use,  particularly  in  Havana.  There  is  a  pronounced  prefer- 
ence for  buildings furni-ihed  with  elevators.  .Ml  new  mills  will  be  equi]>j)ed 
with  them.  At  present  the  United  States  holds  a  commanding  position 
in  the  supply  of  electrical  ajipliances,  but  before  the  war  Germany  was 
an  enterprising  competitor,  and  it  may  be  again.  There  are  more  than 
12C»  electric  supply  plants  in  the  island,  and  the  generating  station  of  the 
Havana  Electric  Railway,  Light  &  Power  Company  has  three  turbo- 
generators of  12,500  kw.  each  as  the  main  generating  equipment.  The 
average  central  station  in  the  island  pcjsesses  one  or  more  oil  engines, 
usually  of  the  Diesel  type,  with  belt  dnve  to  a  d.c.  generator  or  to  an 
alternator.  Electricity  is  generated  by  independent  plants  at  many 
sugar  mills  for  their  own  consumption  ;  but  with  these  exceptions  the 
output  of  the  various  stations  is  used  for  lighting  pur])oscs.  Except 
in  Havana,  where  the  street  lighting  is  partly  gas  and  partly  electric, 
the  cities  have  chieHy  adopted  electric  lighting.  The  systems  employed 
are  not,  however,  modern,  and  require  to  be  replaced.  Meanwhile,  there 
is  an  increasing  field  for  sui)plies  of  fittings  for  house  lighting,  of  which 
British  suppliers  may  avail  themselves.  Not  only  private  houses,  but 
also  clubs  and  the  numerous  hotels,  install  the  most  costly  fittings,  for 
which  the  demand  is  practically  inexhaustible. 


Electricity  Supply. 


.Mr.  L.  K.  Walton  has  been  appointed  chief  const rmtional  engineering 
a.ssistant  at  t  he  Sout  hend-on-Sea  electricity  works  at  £40(1  a  year. 

A  new  100  n.r.  generating  set  is  to  be  installed  by  Lh.ssikmoi'th 
Council  in  ortler  to  meet  the  increasing  demand  for  electrical  energy. 

Manchester  City  Council  is  apparently  disposed  to  extend  the 
8?ope  of  its  activities,  for  it  has  ordered  an  inquiry  into  the  advisa- 
bility of  the  Corporation  becoming  ownerof  itssourcesof  coalsupply. 

Whitbv  Urban  Council  has  applied  for  sanction  to  a  loan  of  £;tO.O(IO 
for  extensions  of  the  electric  generating  jilant. ' 

It  is  announced  that  the  undertaking  of  the  Traflord  Power  &  Light 
Supply  (I9II2).  Ltd..  has  been  acquired  by  the  Stretfoud  Urban  District 
Council,  and  the  transfer  has  already  been  c(>m)>lctcd. 

Glascow  Electricity  Committee  has  received  the  resignation  of  the 
chief  electrical  engineer  in  consequence  of  the  appointment  of  Mr.  W.  VV. 
Lackie  as  one  of  the  Electricity  Commissioners,  and  a  sub-committee  has 
been  asked  to  report  on  the  steps  to  be  taken  to  fill  the  vacancy. 

For  the  position  of  city  electrical  engineer  at  Cardiff  the  following 
gentlemen  have  been  selected  for  interview  by  the  Electric  Lighting  and 
Tramways  Committee  :  Messrs.  Herbert  Bell,  city  electrical  engineer, 
Hull ;  .Sydney  Ernest  Britton,  city  electrical  engineer,  Chester ;  and 
C.  G.  Jlorlev  New,  deputy  electrical  engineer,  Cardiff. 

An  interim  report  on  the  electric  supply  undertaking  has  been  prepared 
for  AvEt  Corporation  by  Mr.  J.  H.  Rider.  The  question  of  extensions  of 
plant  will  lx>  dealt  with  in  another  report,  which  will  also  consider  the 
offer  of  Kilmarnock  Corporation  to  give  a  bulk  sujiply,  an  alternative 
])roposal  to  erect  a  new  power  station  for  Ayr,  and  a  suggestion  to 
extend  the  area  of  supply  to  Maybole. 

According  to  Mr.  Burns,  chairman  of  the  Rural  Council,  the 
lighting  of  Hemswoeth  must  be  very  bad,  for  he  is  reported  to  have 
said  :  "  As  far  as  I  am  concerned,  I  would  sooner  be  without  the 
public  lighting  than  with  it.  You  have  to  strike  a  match  to  see  if 
the  street  lamps  are  lit."  We  arc  not,  therefore,  surprised  at  the 
further  announcement  that  it  was  decided  to  write  to  the  gas  com- 
pany, and  also  to  a.sk  the  Yorkshire  Electric  Power  Company  for  their 
terms  for  a  supply  of  electricity. 

An  inquiry  has  been  held  at  Derby  into  the  Council's  ajiplication  for 
sanction  to  borrow  £3,803  for  the  purchase  of  property  for  offices,  show- 
rooms and  workshops  for  the  electric  sujiply  department  aiul  £2,.500 
for  the  erection  of  a  motor  garage.  The  site  for  the  offices  and  show- 
rooms was  purchased  in  .July,  1918,  out  of  the  reserve  fund  of  the 
electricity  department,  and  the  motor  garage  site  was  bought  for  £().'iO. 
It  is  now  proposed  to  erect  and  equip  buildings,  adjacent  to  the  electricity 
works,  that  will  house  electric  lorries  belonging  to  the  Corporation. 

The  seriousness  of  the  jjosition  arising  from  the  fact  that  manufacturers 
are  not  able  to  obtain  full  supplies  of  electric  i)ower  was  the  subject  of  a 
conference  between  W'arrixotox  Corporation  Electricity  Committee 
and  the  leading  manufacturers  of  the  district  on  Thursday.  The  result 
of  the  conference  was  that  a  resolution  was  unanimously  passed  by  the 
manufacturers  pointing  out  the  difficulty  in  which  they  found  them,selves 
owing  to  the  shortage  of  supply  of  electric  power  and  urging  that  it 
was  essential  for  the  Corporation  to  develop  the  policy  of  central  control, 
or  otherwise  the  manufacturers  would  have  to  rely  on  themselves  for 
their  additional  requirements  in  future.  Mr.  W.  Peter  Rylands,  while 
mentioning  that  in  the  past  the  Corporation  had  treated  manufacturers 
in  a  broad  spirit,  pointed  out  that  the  war  had  made  it  imjiossible  for 
the  Council  to  carry  out  schemes  of  expansion,  whereas  manufacturers 
were  being  encouraged  to  extend  to  the  utmost  of  their  cai)aeity.  It 
was  es.sential  that  the  Corporation  should  realise  that  demand  would 
follow  the  supply,  but  if  it  waited  for  the  demand  before  providing  the 
supply,  then  manufacturers  would  be  compelled  to  provide  their  own. 

Dr.  .Josciih,  chairman  of  the  Electricity  Committee,  said  they  had 
been  considering  what  could  be  done  to  meet  the  growing  need  for 
further  power,  and  they  had  consulted  an  eminent  expert  whose  report 
they  were  still  considering  carefully.  Apart  from  the  question  of  ex- 
tensions of  plant,  they  were  also  considering  a  scheme  for  a  new  station. 

Proposals  for  extending  the  Sunderland  electricity  works  at  an 
estimated  cost  of  £127,000  were  submitted  to  the  Council  last  week  by 
the  Electricity  Committee.  The  electrical  engineer  and  general  manager 
(Mr.  A.  .S.  Blackman)  had  reported  that  he  had  diseus.scd  the  scheme 
with  the  Chief  Electricity  Commissioner,  who  agreed  that  the  extensions 
were  urgently  necessary.  The  load  upon  the  works  last  December 
was  8,000  kw.,  and  next  December  it  was  estimated  that  it  would  be 
10,029  kw.  No  additional  generating  plant  is  contemplated,  but 
it  is  proposed  to  install  at  Hylton-road  station  two  additional 
water-tube  boilers,  an  electric  crane  and  grab  for  coal  handling  ;  an 
additional  cooling  tower,  and  new  switchgear.  These  items  will  cost 
£94,781,  of  wiiich  £.53.8.54  is  for  the  two  new  boilers.  £17,(11.5  for  the 
cooling  tower,  and  £19,012  for  the  new  switchgear,  with  an  extra  £1,750 
for  writing  off  the  outstanding  back  debt  on  the  old  switchgear.  It  is 
also  propo.sed  to  install  a  new  1,000  kw.  rotary  converter  for  supplying 
current  for  the  tramwavs  at  £7,725  ;  and  to  erect  a  sub-station  in  the 
Christ  Church  area  at  £22,812. 

Mr.  Blackman  estimates  that  there  will  be  a  reduced  coal  consumption 
of  8,500  tons  annually,  or  a  saving  of  fl 2.325  on  the  present  cost  of 
coal.  A  sum  of  £l,44(i  will  be  saved  by  the  [ilant  being  operated  under 
better  conditions,  and  the  works  capacity  will  be  increased  by  3,000  kw. 
Several  members  expres.sed  the  opinion  that  more  time  should  be 
given  for  consideration  of  the  scheme,  and  the  chairman  of  the  committea 
(Councillor  Wilson)  agreed  to  take  the  report  back. 
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Electric   Traction. 

Avit  Corporation  proposes  to  doubk-  the  tramway  track  of  four  routes 
and  to  construct  seven  passing  places  on  another  route  at  a  cost  of 
£44,420. 

The  question  of  inaugurating  a  night  service  of  tramcars  for  the  con- 
veyance of  goods  and  parcels  is  to  be  reported  upon  by  the  manager  of 
the  Liverpool  Corporation  tramways. 

For  the  position  of  tramways  general  manager  the  following  will  be 
interviewed  by  Cardiff  Tmmways  Committee  :  Messrs.  James  Dobson, 
general  tramways  manager  and  engineer,  Southampton ;  Thomas  P. 
Easton,  deputy  general  tramways  manager,  Newcastle-on-Tjaie  ;  and 
Roljert  L.  Horsfield,  tramways  general  manager,  Walsall. 

Negotiations  are  proceeding  between  Llaxdudso  Urban  Council  and 
the  directors  of  the  Great  Orme  Tramway  Company  for  the  purchase 
Ijy  the  Council  of  the  cable  tramway  to  the  summit  of  the  Great  Ormes 
Head.  The  Council  has  instructed  the  electrical  engineer  (Mr.  H. 
Morton)  to  present  a  further  report  on  the  electrification  of  the  tramway, 
and  the  company  has  been  asked  to  fix  the  firm  price  at  which  it  will 
sell  the  undertaking. 

In  the  estimates  prepared  in  connection  with  the  LoSDOX  Coun'ty 
CorxciL's  Tramways  and  .Street  Improvements  Bill,  the  total  ex- 
penditure is  put  at  "£o, 118,500,  of  which  £3,363,500  is  estimated  to  be 
required  for  the  construction  and  equipment  of  the  proposed  new  tram- 
ways and  the  reconstruction  of  the  Embankment  tramways,  £1.355.000 
is  for  a  new  street  and  street  wideniiigs,  and  £400,000  is  required  to 
provide  omnibuses  from  or  to  any  point  within  the  county,  or  beyond 
the  county.  bu,t  within  the  Metropolitan  Police  District. 

An  accident  occurred  to  an  L.C.C.  tramcar  on  Jlonday  when  it  was 
ascending  Cedars-road,  Clapham.  The  car  ran  backwards,  and,  the 
driver  being  unable  to  check  its  speed,  some  passengers  jumped  off,  and 
one  succumbed  to  her  injuries. 

The  report  of  the  insjiector  who  inquired  into  the  accident  which 
occurred  on  Xov.  28  last  on  the  BrRxi.EY  Corporation  tramways  has  been 
issued.  --V  car  which  was  ascending  Briercliffe  Xew-road,  on  the  Harle- 
syke  route,  ran  back  for  about  180  yds.  and  overturned  on  the  curve 
at  the  bottom,  resulting  in  injuries  to  four  passengers. 

The  Corporation  officials,  who  examined  the  overturned  car  after 
the  accident,  found  the  main  controller  handle  on  the  first  brake  notch, 
and  the  reversing  handle  in  the  forward  position.  The  driver  moved 
the  main  controller  barrel  immediately  after  the  accident  in  order  to 
replace  the  handle,  which  had  fallen  off.  Both  canopy  cut-out  s\vitches, 
which  are  automatic,  were  found  open.  All  the  cable  connections 
between  the  controllers  and  motors  were  torn  out,  owing  to  the  parting 
of  the  body  from  the  trucks.  At  the  inquiry  the  controller  was  in  order, 
except  for  a  loss  of  temper  in  the  spring  of  the  first  brake  notch  fing  r, 
which  broke  off  during  examination.  All  the  cables  had  been  torn  out 
of  their  lugs,  with  the  exception  of  the  positive  brush  lead  of  Xo.  2  motor. 
This  was  broken  off  about  a  foot  from  the  motor  case.  There  were  un- 
mistakable signs  of  fusing  at  this  fracture,  which  therefore  almost 
certainly  took  place  when  the  lead  was  carr\Tng  current.  Both  motor 
circuits  were  tested  for  continuity  and  found  correct.  As  there  was  no 
sign  of  fusing  at  any  of  the  other  severed  connections,  there  were  strong 
grounds  for  assuming  that  the  fracture  of  the  lead  took  place  on  some 
occasion  prior  to  the  overturn,  and  that  when  the  overturn  occurred  no 
current  was  flowing.  The  inspector's  opinion  is  that  "  the  cable  in  ques- 
tion parted  during  the  ascent  of  the  hill.  Some  of  the  strands  were 
broken  already,  and  the  heavy  current  required  for  the  ascent  probably 
fused  the  remainder,  causing  immediate  disconnection  of  No.  2' motor, 
and,  possibly,  a  momentary  overload  on  the  other  motor,  which  may 
have  caused  the  driving  wheels,  to  uhich  it  is  geared,  to  slip.  It  is  more 
probable  either  that  the  broken  end  of  the  cable  earthed  to  the  car  truck, 
or  that  a  surge  of  pressure  resulted  from  the  fracture  ;  in  either  case,  one 
or  both  of  the  automatic  cut-outs  probably  opened  in  consequence." 
Both  the  driver  and  the  conductor  must  take  some  responsibility  for  the 
accident.  In  spite  of  the  failure  of  Xo.  2  motor,  the  driver  was  at  first 
in  no  worse  jjosition  than  he  would  have  been  had  the  main  su])ply  failed, 
a  contingency^  for  which  drivers  should  always  be  prepared.  Had  he  used 
his  hand  brake  properly,  he  should  have  had  no  difficulty  in  liolding  the 
car,  and  so  preventing  a  run  back.  Even  after  that  had  started  he  had 
ample  braking  po«er  to  enable  hira  to  keep  the  car  under  control.  The 
conductor  %vas  not  on  the  rear  platform  when  the  run  back  started,  but 
he  should  have  been  according  to  the  Corporation's  instructions.  He 
also  failed  to  grasp  the  situation  in  time  to  give  the  driver  adequate 
assistance.  The  case  is  a  further  example  of  the  serious  results  likely  to 
follow  a  run  back  down  a  gradient  of  the  kind  in  question,  and  the  report 
contains  some  instructions  as  to  how  to  niinimise  the  danger. 

Imperial  and  Foreign  Notes. 

Particulars  have  reached  this  country  concerning  the  wreck  of  the 
5,000-kw.  CiRTis  Ste.\m  Ti'kbine  in  the  municipal  power  station  at 
Regix.\,  Canada.  According  to  our  contemparary,  "  Engineering,"  the 
machine,  which  was  put  into  service  last  autumn,  had  a  normal  speed 
of  3,600  revs,  per  min.,  and  was  direct-coupled  to  a  three-phase,  60-cvcle 
alternator.  The  turbine  was  of  the  five-stage  type,  the  first  stage  being 
velocity  compounded  and  the  rest  being  single-impulse  stages.  The 
mean  diameter  of  the  wheels  measured  at  the  centre  of  the  blades  were 
36  in.,  50  in.,  50"5  in.,  51  in.  and  .52  in.,  respectively,  the  mean  blade 
speeds  thus  ranging  from  565  ft.  to  816  ft.  per  second.  The  turbine  was 
guaranteed  to  have  a  full  load  consumption  not  exceeding  13(i8  lb.  of 
steam  per  kilowatt-hour,  when  operating  with  steam  at  200  lb.  gauge 
pressure  superheated  lOO'F.  and  exhausting  against  an  absolute  con- 
denser pressure  equal  to   2  in.   of  mercury.     It  is   believed  that   the 


disaster  was  caused  by  the  bursting  of  one  of  the  turbine  whfels,  hut 
the  entire  machine  was  utterly  destroyed  and  the  true  cause  may  never 
be  ascertained.  The  machine  burst  at  7  a.m.  on  .Ian.  8,  and  could 
only  have  been  carrying  a  light  load  at  the  time.  The  winter  peak  of 
the  station  is  only  about  4,000  kw.,  and  it  is  therefore  probable  the 
machine  was  not  called  on  to  work  at  its  rated  capacity.  The  (Jeneral 
Electric  Company  of  America  are  stated  to  have  dismantled  and  rebuilt 
this  particular  machine  before  delivery  in  order  to  eliminate  any  possible 
source  of  weakness,  unfortunately  the  precaution  proved  in  vain. 


A  report  by  M.  .1.  Oferholm  on  the  Electbifk  atiok  of  the  Swedish 
ST.iTE  Railwavs  is  published  in  a  recent  issue  of  ''  Elektrische  Kraft- 
betriebe  imd  Bahnen."  Figures  arc  given  of  the  estimated  cost  of  pro- 
posed extensions,  and  it  is  stated  that,  as  regards  energy  consumption, 
the  output  of  the  Trollhattan  Falls  station  in  1917  would  more  than  cover 
requirements  if  the  whole  of  the  railways  were  to  be  electrified.  The 
electrification  is  now  more  than  ever  advantageous  in  Sweden,  omng  to 
the  increased  cost  of  coal.  Difficulties  caused  by  climatic  conditions  are 
stilted  to  have  been  successfully  ove 


Business    Items,   &c. 

The  address  of  the  Department  uf  .Scientific  axd  IxorsTRLU, 
Re-search  is  now  16-18,  Old  Queen-street,  Westminster,  S.W.I.  Tele- 
phone :  Victoria  7,940. 

The  office  and  stores  of  the  L.P.S.  Electric.vl  Company  have  been  re- 
moved to  L.P.S.  Works,  Avenue-road,  Acton,  London,  W.3.  Tele- 
phone :  Chiswick  1,920  (2  lines) :   telegrams  :   F.ngineyor  Act.  London. 

The  manufacturers  o  the  New"  Electric  AwrsTABLE  Fitting 
described  and  illustrated  on  page  177  of  our  issue  of  the  13th  inst.  are 
Messrs.  Purit  Specialities,  Ltd.,  of  27,  Park-street,  Birmingham,  who  will 
be  pleased  to  send  particulars  to  those  interested. 

The  Electrical  &  Exgixeeeing  Development,  Ltd.,  of  82,  Victoria- 
street,  London.  S.W.I,  has  been  formed  for  developing  and  placing^on 
the  market  electric  inventions,  for  sale  of  patents,  the  acquisition  of 
foreign  electrical  patents,  and  the  development  of  the  export  trade. 
The  company,  which  has  appointed  prominent  engineers  as  representa- 
tives in  the  principal  industrial  countries,  is  equipping  an  electrical 
testing  department  in  order  to  l>e  able  to  test  and  develop  inventions. 
The  telegraphic  address  is  UtUelec  Vic.  London ;   telephone,  Victoria  6449, 

On  the  1st  ult.,  Messrs.  the  Benjamin  Electric,  Ltd.,  of  Tariff-road, 
Tottenham,  N.  17,  issued  a  summary  of  the  alterations  in  their  prices 
and  advances,  and  they  now  advise  that,  owing  to  the  heavy  advance  in 
materials,  &c.,  they  are  compelled  to  make  an  all-round  advance  of 
plus  15  per  cent.,  which  will  apply  to  all  standard  Benjamin  lighting 
specialities  covered  in  section  Lists  509  and  511  and  will  be  in  addition 
to  the  existing  advances.  For  the  Benjamin  motor  and  industrial 
signals  (sectiorT  list  No.  512  and  leaflet)  the  prices  are  advanced^by 
33i  per  cent.,  no  previous  advance  applying. 

Met.1L  iNorsTRiES.  Ltd.,  of  Thames-street.  Sunbury-on-Thames,  state 
that  they  are  specialising  in  the  supply  of  plants  for  building  up  under- 
sized parts  of  machinery.  The  process,  which  is  one  of  Mr.  Cowper-Coles', 
was  largely  used  during  the  war.  It  consists  of  depositing  by  a  special 
method  aii  adhesive  coating  of  iron  on  that  part  which  is  to  be  buUt  up 
to  size.  It  can  then  be  turned  or  ground,  and  if  desired,  case-hardened. 
The  process  will  be  found  of  great  use  in  engineering  works,  and  manu- 
factories where  there  is  much  running  machinery.  The  company 
supply  complete  equipments  for  a  very  large  variety  of  work. 

Catalogues,  Price  Lists,  &c. 

Illustrated  particulars  and  prices  are  given  of  "  Cressall ""  electric 
sterilisers,  hot  water  and  boiling  jugs  and  portable  water  boilers  for  the 
medical  and  dental  professions,  in  a  leaflet  issued  by  the  Cressall  Manufac- 
turing Company,  of  Birmingham. 

Owing  to  the  variety  of  types,  sizes  and  voltages,  the  choice  of  the  correct 
electric  lamp  for  a  given  purpose  is  a  somewhat  complicated  business, 
unless  the  purchaser  has  at  hand  the  necessary  guiding  data.  In  these 
circumstances  the  issue  by  the  British  Thomson-Houston  Company,  Ltd., 
of  a  revised  edition  of  their  Incandescent  Electric  Lamp  Handbook  on 
-  Group  1.  vacuum  and  half-watt  type  Mazda  lamps,  will  be  welcomi;d 
by  all  concerned.  This  handbook  (Xo.  1b).  containing  64  pages  of 
letterpress  and  illustrations,  gives  complete  information  on  all  lamps, 
both  vacuum  and  half-watt,  of  20  volts  and  above.  These  comprise 
vacuum  tvpe  Mazda  lamps  for  ordinary  lighting,  and  also  traction,  train 
lighting,  tubular  and  candle  lamps,  while  in  the  half-watt  section  are 
included  both  regular  and  train  lighting  types  ;  20  pages  are  devoted  to 
scale  illustrations  of  lamps  and  tabulated  information.  .\n  enumeration 
of  column  headings  will  give  an  indication  of  the  completeness  of  the 
data.  The.se  headings  a're  as  follows:  Volts,  Watts.  Approximate 
British  C.P..  Efficiency  W.C.P..  Bulb  Designation,  Diameter  and  Length 
in  mm.  and  Inches,  Cap  regularly  supplied.  Lumens,  Standard  Packing, 
Quantities.  Price.  Apart  from  tliese  data,  there  is  a  great  deal  of  general 
infonnation  on  lamps  and  lighting.  One  extremely  useful  feature  is  a 
glossary  of  terms  used  in  the  incandescent  lamp  industry,  including 
definitions  of  the  classes  of  buyers.  Full  instructions  are  given  for 
ordering  lamps,  while  another  section  deals  exhaustively  with  the  im- 
portant" matter  of  sales  terms  and  discounts.  There  is  also  a  section 
containing  full  size  illustrations  of  the  various  types  of  caps  used.  In 
view  of  the  acknowledged  shortcomings  of  the  candle-power  unit  as  a 
measure  of  light  output, the  section  on  the  lumen  will  prove  of  considerable 
interest  both  to  the  technical  and  the  lay  reader.  The  last  section  gives 
brief  definitions  of  the  more  important  terms  and  units  em])loved  in 
illuminating  engineering.  Copies  of  the  handbook  may^  be  obtained 
from  Mazda  House,  77,  Upper  Thames-street,  London,  E.C.4. 
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Institution  Notes. 

Glvsoow  R.E.  Signal  I'i.mia.nv.  'riif  Wilimtitr  H.K.  Sifinnl  Com- 
pany which  was  raised  in  (.Jlasgow  in  February  1!M!>  was  ilisbantkil  on 
the  declaration  of  peace  and  the  balance  of  funds  amounting  to 
il'JT  Os.  lid.,  have  now  been  handed  over  to  the  Benevolent  Fund  of 
the  Institution  of  Electrical  Engineers. 

Physical  Soiiety. — At  the  recent  annual  general  meeting  the  follow, 
ing  ofticers  and  council  were  elected  : — 

Preniiit,,!  :  Prof.  W.  H.  Bragg,  C.B.E.,  M.A.,  F.R.S.  ;  Vice-Presithnla  : 
Prof.  R.  B.  Clifton.  .M.A..  F.R.S.,  Prof.  A.  W.  Reinold,  C.B..  M.A.. 
F.R.S.,  Sir  \V.  de  \V.  Abnev.  R.E..  K.C.B.,  D.C.L..  F.R.S.,  Sir  Oliver  .1. 
Lodge.  D.Sc,  F.R.S..  Sir  R.  Glazebrook,  K.C.B..  D.Sc.  F.R.S.,  Prof. 
J.  Perrv,  D.Sc.  F.R.S..  C.  Chree,  Sc.D..  LL.D..  F.R.S..  Pn.f.  H.  L. 
Callendar.  M.A..  LL.D..  F.R.S..  Sir  A.  Schuster.  Ph.D..  Sc.D..  F.R..S., 
Sir  .J.  J.  Thomson.  O.M..  D.Sc.  F.R.S..  Prof.  C.  \'.  Bovs,  F.R.S..  Prof. 
C.  H.  Lees.  D..Sc..  F.R.S..  H.  S.  Allen,  M.A..  D.Sc.  Prof.  \V.  Eccles, 
D.Sc,  Prof.  A.  S.  Eddington,  M.A.,  M..Sc,  F.R.S..  R.  S.  Willows,  M.A.. 
D.Sc.  Secretaries  :  D.  Owen,  B.A.,  D.Sc.  F.  E.  Smith.  O.B.E..  F.R.S. 
Foreign  Secretary  :  Sir  Arthur  Schuster,  Ph.D..  Sc.D..  F.R.S.  Trta.wrer  : 
W.  R.  Cooi)er.  M.A..  B.Sc.  Librarian.-  A.  D.  Rankine.  D.Sc.  Other 
Members  of  Council :  C.  R.  Darling,  F.I.C.,  Prof.  C.  L.  Forte.scue,  O.B.E, 
E.  Griffiths,  D.Sc,  E.  H.  Ra\Tier,  M.A.,  D.Sc,  A.  Russell,  M.A.,  D.Sc, 
I'rof.  Sir  Ernest  Rutherford.  D.Sc,  F.R.S.,  G.  F.  C.  Searle.  M.A..  D..Sc, 
F.R.S..  T.  Smith,  B.A.,  J.  H.  Vincent,  D.Sc,  M.A.,  F.  J.  \V.  Whipple, 
.M.A. 

On  the  23rd  inst..  the  members  of  the  Committee  (past  and  present) 
of  the  Scottish  Local  Centre  of  the  I.E.E.,  entertained  to  dinner  Mr. 
W.  W.  Larkie  and  Jfr.  A.  Page,  on  the  occasion  of  their  leaving  Glasgow 
to  act  as  Electricity  Commissioners.  Mr.  W.  B.  Hird,  chairman  of  the 
■Scottish  Local  Centre,  presided,  and  proposed  the  health  of  the  guests, 
both  of  whom  replied  at  some  length.  Dr.  JIagnus  JIaclean  proposed 
Mr.  Goslin"s  health,  and  referred  to  that  gentleman's  appointment  as 
general  manager  of  the  Clyde  \'alley  Electrical  Power  Company. 

British  Engineering  Standards  Association. — British  Standard 
Specifications.  The  following  new  and  revised  publications  have  recently 
been  issued  by  this  Association :  No.  73,  1919.  "  British  Standard 
Specification  for  Two-pin  Wall  Plugs  and  Sockets  "  ;  No.  79.  1919, 
"  Report  on  British  Standard  Special  Trackwork  for  Tramways  "  ;  No. 
•98,  1919,  "  British  Standard  Specitication  for  Goliath  Lamp  Caps  and 
Lamp  Holders."  The  price  of  each  report  is  Is.  2d.,  and  copies  may  be 
obtained  from  the  offices  of  the  Association,  28,  Victoria-street,  S.W.I. 

At  the  request  of  the  Machine  Tool  Trades'  Association,  a  conference 
under  the  aegis  of  the  British  Engineering  Stanpari  s'  Association, 
has  been  arranged  to  discuss  the  question  of  the  standardisation  of  gears. 
I'rimarily,  its  purpose  is  to  give  the  industry  an  opportunity  of  discussing 
the  problems  which  beset  the  subject  with  a  view  of  deciding  whether 
standardisation  would  be  practicable,  and,  if  so,  to  what  extent  it  could 
be  carried  out.  It  is  understood  that  -American  manufacturers  are 
■devoting  considerable  attention  to  this  question,  and.  as  the  British 
Engineering  .Standards  Association  is  in  close  communication  with  the 
American  industry  through  the  American  Engineering  Standards'  Com- 
mittee, the  proposed  conference  should  do  much  to  bring  British  manu- 
facturers together  at  an  opportune  time,  as  well  as  promote  Anglo- 
American  co-operation  on  a  most  important  subject. 

The  conference  is  to  be  held  under  the  direction  of  the  Sectional  Com- 
mittee on  Machine  Parts,  their  Gauging  and  Nomenclature,  on  .March  5, 
a.t  2. 311  p.m.,  at  the  Institution  of  Civil  Engineers,  Great  George-street, 
■S.W.l.  A  number  of  invitations  have  already  been  issued,  but  any 
individual,  firm  or  expert  who  has  not  received  a  communication,  and 
who  ii  directly  interested  in  the  question,  is  invited  to  communicate 
with  the  Secretary  of  the  British  Engineering  Standards'  Association, 
28,  Victoria-street",  S.W.l. 

The  annual  dinner  of  the  N.E.  Division  of  the  Electrical  Power 
Engineers'  Association  was  held  on  the  17th  inst.  at  Newcastle-on- 
Tvne,  under  the  presidency  of  Mr.  A.  S.  Blackman,  M.I.E.E.,  M.I.M.E., 
and  the  large  company  gathered  indicated  the  activity  by  and  supi)ort  of 
the  E.P.E.A.  on  the  north-east  coast.  Mr.  A.  L.  Lunn,  past  i)resident 
of  the  E.P.E.A..  who  proposed  the  toast  of  "  The  Guests,"  said  he  was 
pleased  to  note  the  presence  of  so  many  chief  engineers.  The  .■Association 
was  not  looked  upon  with  favour  when  it  commenced  its  activities,  but 
events  had  proved  that  it  was  started  at  the  right  time.  He  had  recently 
read  in  the  "'  Journal  "  of  the  Electrical  Trades  Union  that  "  there  was 
only  one  fly  in  the  ointment,  and  that  was  the  E.P.E.A.,"  and  they  were 
going  to  dig  it  out.  He  could  assure  the  gentlemen  concerned  that  the}' 
would  not  dig  that  fly  out  of  the  ointment,  as  the  E.P.E.A.  was  here  to 
stay.  Mr.  R.  P.  Sloan,  C.B.E.,  M.I.E.E.,  responded,  and  said  the 
incerase  of  40  per  cent,  in  the  membership  of  the  Association  during  the 
past  year  w  as  a  heilthy  and  satisfactory  feature.  The  E.P.  E..A.  had  been 
a  benefit  to  the  electricity  supply  industrj-,  as  it  had  compelled  the 
employers  to  come  together.  The  objects  of  the  E.P.E.A.  were  laudable, 
and  they  had  his  sympathy  and  support. 

Mr.  E.  Moxon  proposed  the  toast  of  "  The  E.P.E.A.,"  and  in  response 
Mr.  C.  Vernier,  M.I.E.E.,  indicated  the  work  of  the  Association  in  con- 
nection with  the  Electricity  Supply  Act,  and  the  issue  of  award  9281. 
In  his  opinion,  the  most  important  work  that  the  Association  had  acr-om- 
plished  was  the  formation  of  the  National  Joint  Board  of  Employers 
and  Staff  Members  for  the  Electricity  Supply  Industrj-.  The  board  was 
engaged  at  present  in  the  consideration  of  the  minimum  salaries  of  the 
technical  staffs  of  the  undertakings. 


Miscellaneous. 

The  employees  of  Poi«' >  KliMiu  Lam])  ( •umi)any.  Ltd..  held  their 
s<>eon(l  concert  on  the  17tli  inst..  which  was  even  more  successful  than 
their  first,  held  a  month  ago. 

The  annual  examinations  for  a  Faraday  scholarship  of  ">(•  guineas  per 
annum  tenable  for  two  yeai-s  in  Faraday  House  Electrical  Engineer- 
ing College  ami  one  year  in  manufacturing  works,  and  for  a  Maxwell 
.scholarship  of  "lO  guineas  per  annum  tenable  for  (me  year  in  College  and 
one  year  in  works,  will  Ix'  held  on  .\pril  13,  14  and  l.">.  Particulars  from 
the  Secri-tary.  Faraday  Himsc.  Southampton-row.  London.  W.C.I. 

A  dinner  and  smoking  concert  to  ex-.service  members  of  the  Bla<  ki'ool 
Corporation  Eli'clricity  and  Tramways  Institute,  who  were  members 
prior  to  joining  H.M.  Forces,  was  held  on  Friday.  Mr.  C.  Funiess,  the 
tramways  manager  and  electrical  engineer,  who  is  jiresident  of  the 
Institute,  [jresided  over  an  attendance  of  150,  and  he  was  supported  by 
the  Mayor  and  Councillor  H.  Brooks,  chairman  of  the  Committee. 

The  Boanl  of  Trade  have  appointed  a  Committee,  under  the  chairman- 
ship of  Sir  Thomas  Bell,  K.B.E.,  to  advise  what  conditions  should  be 
complied  with  in  (■rder  to  prevent  danger  of  firk,  including  fire  resulting 
from  collision,  in  the  case  of  passenger  ships  burning  oil  fuel,  and  what 
special  precautions  (if  any)  are  necessary  in  the  case  of  oil  fuel  with  a 
flash  ])oint  as  low  as  loO'F.  The  secretary  to  the  committee  is  Jlr. 
G.  C.  Ager,  and  communications  should  be  addressed  to  him  at  the  Board 
of  Trade,  Great  George-street,  We.stmin.ster,  S.W.l. 

The  Postmaster-General  has  decided  to  equip  a  New  Telephone 
Exchange  on  the  common  battery  system  at  Dundee.  In  making  this 
announcement  the  Postmaster-General  states  that  "  Although  automatic 
equipment  has  been  found  to  work  with  a  high  degree  of  efficiency,  the 
economic  advantages  usually  urged  in  its  favour  have  not  always  been 
attained  in  practice,  especially  where  considerable  use  is  made  of  trunk 
and  junction  circuits,  as  it  is  found  necessary  to  retain  a  large  force  of 
telephonists.  Apart  from  this,  the  tenders  which  have  recently  been 
received  for  the  provision  of  automatic  exchanges  are  so  high  as  to  be 
practically  prohibitive." 

The  luEAL  Home  Exhibition  was  fittingly  brought  to  a  conclusion, 
so  far  as  electrical  engineers  were  concerned,  by  a  Press  visit  to  the 
all-electric  house  arranged  by  the  General  Electric  Company.  At  a 
luncheon  preceding  the  visit,  .Mr.  Hirst  made,  as  is  usual,  an  interesting 
and  suggestive  speech.  He  remarked  that  extremely  cheap  electricity 
was  a  necessity,  and  that  the  sooner  the  all-electric  home  became  the 
fashion  the  better  for  everybody.  The  Exhibition,  he  said,  had  greatly 
disappointed  him,  owing  to  the  small  part  which  electricity  played  in  it. 
Six  years  of  war  had  caused  electric  heating  and  cooking  to  be  forgotten, 
and  the  industry  was  now  beginning  again  where  it  left  off  in  1914.  In 
spite  of  the  present  level  of  prices,  the  public  would  undoubtedly  buy 
large  quantities  of  electrical  apparatus  ;  but  the  real  electric  home 
would  only  come  when  the  price  of  electricity  fell  to  one-tenth  or  one- 
twelfth  of  a  ]X"nny  per  unit.  

At  the  .Midland  Hotel,  Manchester,  on  Friday  last,  Mr.  A.  W.  Tail, 
chairman  of  Ferranti  Limited,  presided  at  the  Eighth  Anncal  Staff 
Dinner,  nearly  20(1  (staff  nd  guests)  being  present.  The  function, 
w^hich  was  followed  by  a  dance,  again  evidenced  the  genial  relations 
existing  between  the  directors  and  staff.  Dr.  Ferranti  and  Mrs.  Ferranti 
were  present,  and  the  guests  included  Mr.  J.  A.  Robertson  (borough 
electrical  engineer,  Salford).  Mr.  H.  C.  Lamb  (deputy  city  electrical 
engineer,  .Manchester),  Mr.  W.  J.  H.  Wood  (borough  electrical  engineer, 
Bolton).  .Mr.  A.  P.  Wood  (Lancashire  Dj-namo  &  Motor  Company),  and 
Mr.  B.  Langbottom  (Electromotors  Limited).  The  brief  toast  list  was 
interspersed  with  musical  items  by  Mr.  A.  Ellis,  Mr.  W.  E.  Ciawley,  .Mr. 
G.  Barker  and  a  few  stories  by  Mr.  W.  E.  Warrilow.  Mr.  J.  A.  L.  Cam- 
pion rendered  with  his  usual  vigour  "  Jly  Old  .Shako  "  (now  known  as  the 
Ferranti  anthem),  and  everyone  had  to  join  in  the  chorus  on  penalty  of 
not  being  invited  next  year.     The  dance  was  a  huge  success. 

Personal  and   Appointments. 

Our  readers  will  be  glad  to  learn  that  Mr.  F.  H.  Rudd,  borough 
electrical  engineer  of  Ruchd,\le,  who  has  been  away  on  a  two  months' 
holiday  owing  to   ill-health,   has   returned   to  duty  considerably  better. 

Mr.  R.  Hoggard.  chief  traffic  as.sistant  in  Sheffield  Corporation  tram- 
ways department,  has  been  ajjpointed  traffic  superintendent  of  Wigan 
Corporation  Tramways  at  £27.i  per  year. 

Major  Cecil  Turner.  R.A.F..  Editor  of  our  contemporary  "  -Aeronau- 
tics," has  arrived  at  Aswan,  42.5  miles  from  Cairo,  in  the  Handley-Page 
machine  which  is  taking  part  in  the  "  Daily  Telegraph  "  flight  from 
Cairo  to  the  Ca]X!.  Major  Turner's  account  of  the  flight  is  now  appearing 
in  the  "  Daily  Telegra[)h,"  and  will  be  followed  with  interest  by  all  those 
concerned  with  the  progress  of  aeronautics. 

Mr.  Percy  Priestley,  deputy  manager  of  the  Liverpool  Corporation 
tramways  for  the  past  two  years,  has  been  selected  by  the  Tramways 
Committee  for  the  position  of  general  manager,  in  succession  to  Mr. 
C.  W.  Mallins,  who  is  retiring.  Mr.  Priestley,  who  is  about  4.1  years  of 
age,  was  horn  in  Sunderlantl,  and  served  his  apprenticeship  as  an  engineer 
with  Sir  Wm.  -Allan.  Ltd.  In  1901  he  was  appointed  assistant  engineer 
at  Halifax  Corj)oration  electricity  works,  and  10  months  later  became 
borough  electrical  engineer,  in  which  position  he  remained  until  1907, 
when  he  was  selected  as  general  manager  to  the  Mexborough  and  Swinton 
Tramways  Company.  While  at  Mexborough  the  Dolter  surface  contact 
system  was  discarded  for  the  overhead  method.  In  March,  1916,  Mr, 
Priestley  became  general  manager  and  engineer  to  the  Oldham  Cor- 
poration tramways,  and  two  years  ago  went  to  Liverpool  as  deputy 
tramwaj's  manager. 
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Tenders  Invited  and   Accepted. 

DrNEDiN  (N.Z.)  Council  n-quire  triulrrs  by  April  2(i  for  electric  car 
ibodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk. 

Tenders  are  required  by  March  15  for  the  supply  of  electrical  goods, 
&c.,  to  the  Cheshire  Coitnty  Asylum,  Parkside,  near  Macclesfield. 
Forms  of  tender  from  the  Clerk. 

Dosc.iSTER  Corporation  invite  tenders  for  two  3,000  kw.  3-phase 
turbo-generators  w-ith  condensing  plant.  Specifications  from  the  elec- 
trical engineer  (Mr.  S.  R.  Windlefand  tenders  to  Town  Clerk,  by  March  2. 

Aylesbury  Corporation  require  tenders  by  noon  March  10  for  the 
supply  and  fixing  of  two  electric  motors  and  pumps  at  the  sewage  works. 
Specifications  can  be  seen  at  the  office  of  the  Borough  Engineer. 

Baerow-in'-Furnace  Corporation  require  tenders  by  noon  March  8 
for  the  supply  of  electrical  stores,  meters,  joint  boxes,  &c.  Forms  of 
tender  from  the  Borough  Electrical  Engineer. 

Clydebaxk  Corporation  require  tenders  by  March  13  for  electric 
wiring  and  fitting  work  in  IIJO  houses  to  be  erected  at  Kilbowie.  Forms 
■of  tender,  &c..  from  the  Burgh  Surveyor,  Clydebank. 

The  ViCTOBLiX  GovERXMEN'T  RAILWAYS!  Dep.artment  require  tenders 
by  March  31  for  galvanised  telegraph  wire  Nos.  8  and  12  (contract  32,895). 
Specification    from    the    Railway   Commissioners,    Melbourne. 

The  N.Z.  Goverxmen't  Pcblr-  Works  Dep.\rtment  require  tenders 
by  March  31  for  supply  of  1  mile  of  11,000  volt  underground  cable  at 
Lyttletou.  Specifications  from  the  department  at  Auckland,  Dunedin, 
■Christchurch  or  Wellington. 

Dundee  Tramways  Committee  require  tenders  by  March  4  for  year's 
-supply  of  armature  coils,  carbon  brushes,  insulating  tapes,  overhead 
■equipment  material,  steel  tyres,  centres  and  axles,  &c.  Forms  of  tender 
from  the  CJeneral  Manager. 

The  City  of  Melbourne  invites  tenders  for  the  supply  of  12,000 
metal  filament  lamps.  Specifications  from  the  agentsof  the  City  Council, 
Messrs.  Mcllwraith.  McEacharn  &  Company  Ppty.,Ltd.,  BilUter-square- 
buildings,  London,  E.C.  3,  to  whom  tenders  by  noon  JIarch  30. 

OUDTSHOORX  (Cape  Province)  Muniripality  ri'i|uirc  trrid.rs  by  ^Iarch24 
for  supply  of  a  loco,  type  steam  set  with  L'rn.  r;iloi  iunl  ~«  il.  hbcj;ird,  or, 
alternatively,  («)  boiler  and  auxiliaries,  (/.j  steam  sit  uitli  uemrator,  (c) 
condenser  and  auxiliaries,  and  (d)  switchboard.  Specification  from  the 
Slunicipal  Electrical  Engineer. 

Halifax  Electricity  and  Tramways  Committee  invite  tenders  for 
supply  and  erection  of  a  10.000  kw.  turbo-alternator  with  condenser. 
Specifications  from  the  borough  electrical  engineer  (Mr.  W.  M.  Rogerson), 
and  tenders  bv  noon  March  12  to  the  Town  Clerk  (Mr.  Percy  Saunders), 
Town  Hall,  Halifax. 

Aberdare  Urban  Council  invite  tenders  for  one  year's  supply  of 
stores  for  the  electricity  and  tramways  departments,  including  cables, 
meters,  joint  boxes,  electric  lamps,  ironmongery,  &c.  Forms  from  the 
general  manager,  and  tenders  to  the  clerk  ( Mr.  W.  R.  Morgan),  by  March  8. 

Gellygaer  Urban  Council  invite  tenders  for  the  supply  of  transformer 
plant  and  h.t.  and  l.t.  switchgear  for  substations,  also  a  quantity  of 
11,000  volt  and  500  volt  overhead  line  material.  Specifications  from 
the  resident  engineer  and  manager.  Bank  Chambers,  Bargoed,  and 
tenders  to  the  clerk,  Mr.  Frank  T.  .James,  by  March  21. 

Hammersmith  (London)  Borough  Council  invite  tenders  for  the 
supply  of  electricity  stores,  including  electric  light  sundries,  fire  bricks, 
insulated  wire,  cable  ducts,  joint  boxes,  meters,  cable  compound, 
engineering  tools,  steam  packing.  Ac.  Forms  from  the  borough  electrical 
engineer,  Mr.  G.  G.  Bell,  and  tenders  to  the  Town  Clerk  (Mr.  LesUe 
Gordon),  Town  Hall,  Hammersmith,  W.6,  by  4  p.m.,  March  3. 

The  Great  Central  Railway  Company  invite  tenders  for  12  months' 
supply  of  various  stores  and  materials,  including  electric  line  construc- 
tion material  and  apparatus,  wires  and  cables,  casing,  accessories  and 
lamps,  &c.  Specifications  from  Mr.  Walter  Williams,  stores  super- 
intendent, Gorton,  Manchester,  and  tenders  to  the  secretary,  Mr.  J.  A. 
Campbell,  Marylebone  Station,  London,  N.W.,  by  March  17. 

Lincoln  Corporation  invite  tenders  for  the  supply  and  erection  of  an 
accumulator  battery  at  St.  Swithin's  power  station.  Specifications  from 
Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Anne's-gate,  Westminster, 
S.W.I  :  and  specifications  can  also  be  seen  at  the  office  of  the  city 
electrical  engineer,  Mr.  Stanley  Clegg.  Tenders,  on  forms  to  be  obtained 
from  the  Town  Clerk's  office  by  March  2. 

Belfast  Electricity  Committee  invite  tenders  for  various  stores 
and  materials,  including  mill  furnishings,  packing  and  asbestos  goods, 
lubricating  oils,  tools,  cables,  wires,  electrical  accessories,  lamps,  carbons, 
troughing,  conduits,  c.-i.  and  w.-i.  pipes,  feeder  and  suction  pillars, 
meters,  &c.  Forms  of  tender  from  the  City  electrical  engineer,  Mr.  T, 
W.  Bloxam,  and  tenders  must  be  lodged  at  the  office  of  the  Town  Clerk 
(Mr.  R.  Meyer),  City  Hall,  Belfast,  by  March  10. 

For  the  supply  of  a  turbo-alternator,  Hull  Electricity  Committee 
received  10  tenders,  varying  in  amount  from  £42,965  to  £51,619,  and 
11  tenders  for  condensing  plant  varying  from  £15,722  to  £19,833. 

King's  Lynn  Council  has  accepted  the  tender  of  Davidson  &  Company 
for  induced  draught  fan,  £857  ;  and  that  of  Belliss  &  Morcom  for  air  and 
■circulating  pumps,  pipe  work  and  feed  water  purifier  at  £2,886. 

Salford  Corporation  recently  accepted  the  foUowirg  tenders  :  B. 
Thomas,  additional  switchgear  at  the  Trafford  sub-station  ;  Metropolitan 
Vickers  Electrical  Company,  5,000  kw.  turbo-alternator  set,  1,500  kw. 
Totary  converter  set,  spare  rotor  and  switchgear  for  premises  of  J.  & 
■J.  M.  Worrall ;   Chloride  Electrical  Storage  Company,  testing  battery. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London,  W.C, 


1918  Specifications. 

116.104  See.  Gallot  et  Cie  &  Soc.  Pouissin,  Rondeaux  et  Cie.     Apparatus  for  the 
electrical  separation  of  substances  in  suspension  in  gaseous  media.     (22/5/17.) 
Comprises  a  tubular  electrode  which  may  or  may  not  be  perforated,  in  the  longitu- 
dinal axis  of  which  a  wire,  constituting  the  second  electrode,  is  stretched  and  sup- 
ported by  means  of  insulators  mounted  in  attached  chambers.    The  apparatus  is 
characterised  by  the  arrangement  of  the  inlet  for  the  gases  that  are  to  be  freed  from 
dust,  which  is  constructed  in  such  a  way  that  between  the  inlet  for  the  gas  that  is  to 
be  freed  from  dust  and  the  chamber  of  the  insulator  to  be  protected  an  electrical 
protecting  ^one  is  created,  consisting  either  of  a  portion  of  the  tubular  electrode  or 
of  a  perforated  or  unperforated  auxiliary  tubular  electrode  of  reduced  length. 
135,816  Elektro-Osmose    Akt.-Ges,     (Graf   Schwerin    Ges.)     Electrodes   for  electro- 
osmotic  processes,     (20, 10/17,) 

137.089  Harman  &  Le  Bas,     Dynamo-electric  machines,     (21/12/18,) 

137.090  Ferranti,   De  Wall   &  Ferranti   Limited,      Measurement  of  alternating- 
current  power.     (21,12  18.    Cognate  application.  15,447/19,) 

137.098  Turner  i  Wagner,     Wireless  telephone  transmitters.    (24/12/18.) 
137,101  Walter.     Generation  of  electricity  by  thermo-electric  batteries.     (30/12/18.) 
136.282  Joel.     Electric  accumulators,     (16/12/18,1 

136,287  King,     Visual  electrical  indicators  for  collieries  and  other  mines.     (18/12/18.) 
136,303  Harman  &  Le  Bas,    Commutators  for  dynamo-electric  machines.     (21/12/18.) 

136.600  Murray  Erskine  &  Robinson.    Apparatus  for  determining  the  direction  of 
arriving  electro-magnetic  waves,     (9  12, 18,) 

A  closed  looo,  or  coil,  forming  a  directive  electromagnetic  reception  device,  con- 
nected to  any  suitable  form  of  detector  or  reception  device  and  actually  or  virtually 
displaceable  about  a  pivot,  is  arranged  not  only  to  be  capable  of  free  movement  about 
said  pivot,  but  also  through  a  small  fixed  angle,  predetermined  by  stops  preferably 
adjustable,  which  stops  are  contacts  in  the  form  of  the  reception  device. 

136.601  CODD.     Induction  coils.     (2/6/19,) 

136,605  Cable  Accessories  Co,,  Reeves  &CRAWFORD.     Electrical  fuses,     (12/12/18,) 
136,627  PoLLAK,     (Fabbrica  Isolatori  Livorno,)     Electric  insulators.     (17/12/18.) 
136,650  Joyce  &  Park  Royal  Engineering  Works.     Electric  switches.     (19/12/18.1 

(Cognate  Application,  13,453'19,) 
136.654  Barber,    Transmission    and    reception    arrangements    for    electro-magnetic 

signalling.     (20/12/18,) 
135,865  Bernard,     Electric  heaters  for  liquids  and  the  like,     (20/11/18.) 
136.872  Harrison,     Dynamo-electric    machines.     (23/12/18,) 
136.900  Lauth,     Electric  cooking  or  heating  vessels  and  apparatus,     (30/12/18.) 
136,913  Dennis  &  Law.     Automatic  electric  water-heaters.     (30/12/18.) 
136,918  Abegg,     Electric  switches,     (31/12/18.) 

1919  Specifications, 

122,185  Dayton  Engineering  Laboratories  Co.  Interrupters  for  use  in  electric  ignition 

systems,     (2,1/18,) 
125,077  Naamlooze    Vennootschap    Fabriek    van    Instrumenten    en  Electrische 

Apparaten  •■  Inventum,"    Two,  three  or  multiple  pin  plugs,     (4/4/18,) 
131,587  Duvauchelle.     Internal  combustion  engines,     (19/8;18.) 
136,162  Naamlooje  Vennootschap  de  Nederlandsche  Thermo-Telephoon  Maat- 

scHAPPij,     Thermic  telephone  systems.     (4/12/18,1 
137,133  Fawdry  &  Dawson,     Suspending  conductor  wires  on  electric  railways  and  the 

like,     (27,' 1/19, 1 
137, 144  Grime  &  Mather  &  Platt.     Starting  and  synchronising  of  synchronous  dynamo- 
electric  machines,    (8,'2/19.) 
137  147  British  L,  M.  Ericsson  Mfg,  Co..  Blades  &  Sutherland.     Electro-magnetic 

relays.     (13,.'2,19,) 
137,150  Walker.     Electro-magnetic  step-by-step  signalling  and  synchronous  rotation. 

(14/2,19,1 
137,155  Collie      Method  of  locking  electric  lamps  in  their  holders  for  use  with  Majolica 

fittings  and  the  like.     (19,2/19,1 
137.199  Weatherall.     Winding  of  induction  coils.     (7,4/19.) 
137,223  Lishman,         Electrical  measuring  instruments,     (16  5/19,1 
137,237  Walsh  &  KiNGSLAND,     Secret  contact  combination  electric  switches.  (16/6/19.) 

137.240  Lauth,     Electric  cooking  or  heating  vessels  and  apparatus,     123/12/18.  Divided 
applicationon21.547'18.)  ,.      , 

137.241  Lauth      Electric  cooking  or  heating  vessels,     (23/12/18,     Divided  application 
on  21,547/18,) 

137,249  Fitzgerald,     Electric  laundry  irons.     (21/7/19.)  ,  ,,  ,„ 

137,255  Walker,     Electro-magnetic  step-by-step     and     like     mechanism,     (14,2,19. 

Divided  application  on  3.692/19.1 
137.261  Perot.     Remote  control  electric  sv;itch.     (21,''8/19,) 


25,838 
25,841 
25,842 
25,899 
25,910 
25,918 
25,924 
25,926 
25,948 
25,953 

25.999 
26.013 
26.014 
26.016 
26.036 
26,040 
26,046 
26,047 
25,057 


25,165 
25,166 
25,167 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  oi  communicators  ol  inventions, 

October  22. 
Taylor.     Electrical  distribution  in  a.c.  systems. 
Edwards  &  Staik.     Electric  motor  controllers. 
Berresford.    Tram  rails. 
Morgan  &  Seabrook.     Magnetos. 

Metropolitan-Vickers  Electrical  Co.  &  Hassler.  Brush  holders  for  dynamos) 
Bruce.     Electric  and  gas  fires, 

and  25,930  Ferranti  &  Wall.     Measurement  of  a.c. current  power. 
Carey.     A.c.  induction  motors. 
S:hattner.     Excess'  current  indicators. 
Wade.     (Mills.)     Alternating  current  rectifiers. 

October  23. 
Lee.     Supporting  electrical  conduits  and  cables. 
Siemens  &  Co..  Gee.     Electric  light  carbons.     (5/8 '16.  Germany.) 
Siemens  &Co.,  A<t.  Ges,     Electric  compasses  for  ships,     (11/7,18,  Germany. 
Frecheville      Electrically  operated  horns  for  motor  vehicles. 
B.T.H.  Co.  &  Young.     (G.E.  Co.)     Magneto-electric  machines. 
Gush.     Electrical  apparatus  for  prevention  of  corrosion  in  steam  condensers,  «c. 
Lenaghan.    Telephone  systems. 
Lenaghan.     Automatic  telephone  systems. 
Aspden    &  Bo'/vMAN.     Ele:trical  equipment  of  motor  vehicles. 

October  24.  _ 

Taylor.     Electrical  distributon  in  alternating  currentjyste 
Soc.  Anon,   pour  l'Exploitation    des   Procede 
Installing  rotors  of  high  tangential  and  angular  vei 
Igranic  Electric  Co.  &  Mackley.     Gate  switches  ; 
Best.     Pendants  for  lighting. 

Metropolitan-Vickers  Electrical  Co.     Radiating  oi 
B.T.H.C3.     (G.E,  Co,)     Controllers  for  electric  motors 
Alexanderson,     Cooling  dynamo  electric  machines 
B,T.H.  Co.     (G.E.  Co.)     Automatic  arc  welding. 

October  25. 
King.     Electric  torches. 
Joseph.     Electrically  heated  cooking  utensils. 


Westinghouse-Leblanc. 
:ity.     (7,11/18,  France.) 
d  blocks. 

or  cooling  apparatus. 

■(26/11/18,  U.S,) 
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Companies'  Reports,  &c. 

The  directors  of  tin-  rKi.Ki;KM-ii  ('(instrii  timn  ,v  M.viSTESAXtE 
CorPANV,  Ltd.,  pro|Kis»'  to  pay  a  further  diviilenil  of  '\  jx-r  cent. 

The  directors  of  the  Halif.vx  &  Bekmidas  Cable  Company. 
Ltd..  have  declared  an  interim  dividend  at  rate  of  'i  per  cent.  |)er 
annum,  tax  free,  on  the  ordinary  shares  for  the  past  half-year. 

Sir  Henry  E.  F.  Goold-Adams.  who  was  chairman  of  The  Munitions 
Invention  and  Nitrogen  Products  Committee,  has  joined  the  board  of 
Low  Temperatcbe  Carbomsatios,  Ltd. 

The  Direct  West  India  Cable  Company.  Ltd.,  has  declared  an 
interim  dividend  at  rate  of  t>  per  cent,  per  annum,  tax  free,  on  the 
ordinary  shares  for  the  past  half-year. 

The  directors  of  the  Boi'rnemoith  &  Poole  Electricity  Supply 
Company,  Ltd.,  recommend  a  final  dividend  on  the  ordinary  sh  res  at 
the  rate  of  T  per  cent,  per  annum  (less  tax)  for  the  past  half-year,  making 
'<  per  cent,  for  the  year. 

The  directors  of  the  Xewcastle-on-Tyne  Electric  .Svpply  Company, 
Ltd..  recommend  a  dividend  of  8  per  cent,  on  the  ordinary  shares  for  the 
|>.i.st  year,  of  which  2i  per  cent,  wa.s  paid  in  Septcniher  last. 

The  directors  of  the  Fife  Tramway,  Light  &  Phwek  Co.mpany-,  Ltd., 
recommends  payment  of  a  dividend  of  8  per  cent,  (less  tax)  for  1919, 
.ii;ainst  7  per  cent,  in  1918.  A  sum  of  £10,t)00  has  been  placed  to  reserve 
and  £4,tjl9  carried  forward. 

The  directors  of  the  LANCASnmE  United  Tramway's,  Ltd.,  recomm''nd 
payment  of  the  full  interest  of  5  per  cent,  on  the  second  mortgage 
ilebenture  stock  for  the  past  year  and  £7,220  is  to  be  placed  to  depre- 
ciation account. 

The  directors  of  the  Kensington  &  KnjohtSbridoe  Electric  Light- 
ing Company,  Ltd..  recommend  a  dividend  of  41  per  cent,  on  the  ordinary 
shares  for  the  half-year  ended  Dec.  31,  1919,  making,  with  the  interim 
dividend  paid  in  August  last,  7  per  cent,  for  the  year. 

The  subscription  list  in  connection  with  the  recent  offer  of  200,000 
7  per  cent,  cumulative  participating  preference  shares  and  200,000 
ordinary  shares  of  £1  each  in  S.  Smith  &  Sons  (Motor  Accessories), 
Ltd.,  has  been  closed  as  the  issue  was  over-subscribed. 

The  directors  of  the  Charing  Cross,  West  End  &  City  Electricity 
Supply  Company,  Ltd.,  have  decided  to  recommend  a  dividend  on  the 
ordinary  share  capital  of  the  West  End  undertakings  for  the  half-year 
ended  Dec.  31,  1919,  at  the  rate  of  5s.  per  share,  making,  with  the  interim 
dividend  already  distributed,  7  per  cent,  for  the  year  1919. 

The  directors  of  the  South  London  Electric  Supply  Corporation 
recommend  a  final  dividend  at  rate  of  8  per  cent,  per  annum  for  the  half- 
year  on  the  ordinary  shares,  making  (!  per  cent,  for  1919,  an  increase  of 
1  per  cent,  over  1918.  £1,000  has  been  placed  to  depreciation  and  £2„o00 
to  general  reserve,  leaving  about  11,238  to  be  carried  forward,  against 
£3,717. 

The  directors  of  the  Chelsea  Electricity  Supply  Company, 
Ltd.,  announce  a  dividend  at  rate  of  5  per  cent,  per  annum  on  the 
ordinary  shares  for  the  half-year,  making  4  per  cent,  for  1919.  .\ 
sum  of  £10,1)88  is  placed  to  depreciation  account,  £1,089  written  off 
cost  of  extinction  of  founders'  shares,  leaving  about  £1,500  to  be 
carried  forward. 

At  an  extraordinary  general  meeting  of  Stewarts  &  Lloy'ds,  Ltd., 
Itist  week  a  number  of  resolutions  were  adopted,  involving  the  issue  of 
the  balance  of  the  authorised  deferred  shares,  the  creation  of  additional 
deferred  shares  and  the  alteration  of  certain  rights  held  by  the  preference 
shareholders  in  the  event  of  a  liquidation.  The  directors  have  under 
consideration  the  putting  down  of  steel  works  in  England. 

The  directors  report  submitted  at  the  meeting  of  the  Mersey  Railway' 
Company  yesterday  (Thursday)  stated  that  the  total  amount  available 
for  payment  of  interest  was  £48,113.  The  interest  on  the  new  first 
perpetual  debenture  stock  absorbed  £26,776.  Four  per  cent,  was  paid 
on  the  1866,  3  per  cent,  on  the  1871  and  the  1882-3.5,  and  1  per  cent,  on 
the  "  B  "  debenture  stock,  leaving  £60  to  be  carried  forward. 

The  directors  of  the  County  of  London  Electric  Supply-  Company, 
Ltd.,  recommend  a  final  dividend  at  the  rate  of  11  per  cent,  per  annum 
on  the  ordinary  .shares,  making  8  per  cent,  for  the  vear  1919,  an  increase 
of  1  per  cent,  over  1918.  The  sum  of  £,'50,000  has  been  placed  to  de- 
preciation, and  a  general  reserve  fund  has  been  created  by  placing 
£45,000  to  same, leaving  £19,000  to  be  carried  forward,  against  £15,515. 

The  profit  of  the  Tramways,  Light  &  Power  Company,  Ltd.,  for 
1919  was  £43,947,  making,  with  £5,806  brought  forward,  a  total  of 
£49,753.  After  providing  for  loan  and  debenture  interest,  debenture 
redemption  and  the  preference  dividend  to  .July  1919,  the  available 
balance  was  £24.281.  It  is  proposed  to  pay  a  dividend  on  the  ordinary 
shares  at  rate  of  7  per  cent,  per  annum,  to  transfer  to  reserve  fund 
£10,000,  and  carry  forward  £3,833. 

The  annual  meeting  of  the  Smithfield  Markets  Electric  Supply 
Company,  Ltd.,  took  jilace  yesterday,  when  it  was  reported  that  the 
gross  profit  for  1919  was  £t).588,  against  £470,  and  the  net  profit  £5,464, 
compared  with  a  loss  of  £1,749  in  1918.  A  sum  of  £2,000  has  been  placed 
to  depreciation  fund  and  £400  to  debenture  stock  redemption  fund. 
After  deducting  debit  balance  at  end  of  1918,  there  remained  £2,529, 
out  of  which  a  dividend  at  rate  of  2  per  cent,  per  annum  was  declared 
on  the  ordinary  shares  and  £1,329  carried  forward. 

The  net  profit  of  Messrs.  Mather  &  Platt,  Ltd.,  for  1919,  after 
charging  depreciation,  &c.,  was  £182,417,  from  which  the  directors 
have  transferred  to  income-tax  equalisation  account  £31,500.  With 
balance  brought  forward,  less  £120,000  transferred  to  reserve  account 


the  available  total  is  £1.">I,745.  The  directors  recommend  a  divideixf 
for  the  past  half-year  on  the  ordinary  shares  of  5  per  cent.,  together 
with  the  amount  of  income  tax  deducted  from  the  interim  dividend, 
making  10  per  cent,  for  the  year,  and  a  <lividend  for  1919  on  the 
450,000  new  ordinary  shares  of  10  percent.,  carrying  forward  £26,745. 

The  directors  of  the  City  of  London  Electric  LiGii-nNo  Company, 
Ltd.,  have  decided,  subject  to  audit,  to  n-commend  payment  of  the 
following  dividends,  Ac.  :  On  the  ])reference  shares,  12s.  per  share,, 
being  at  full  rale  of  6  jx-r  cent.  \>ct  annum  ;  and  on  the  ordinary  shares 
208.  per  share,  iH'ing  at  rate  of  10  per  cent.  i)er  annum.  On  account 
of  these  dividends,  Us.  \^r  share  was  paid  in  Sci)teinl)er,  and  the  balance 
remains  to  be  paid.  In  addition,  the  directors  have  decided  to  recom- 
mend payment  of  a  bonus  of  (is.  jH-r  ordinary  share,  being  the  equivalent 
of  3  jK-r  cent,  on  account  of  reductions  of  dividends  during  the  war,  thus 
restoring  the  rate  of  dividend  paid  for  1914  and  1915  to  the  pre-war  rate 
of  10  per  cent.,  leaving  the  reductions  in  1916,  1917  and  1918  to  be  dealt 
with  in  future.  After  ijaymcnt  of  the  dividends  and  bonus  (less  tax), 
and  providing  for  other  appropriations,  there  will  remain  about  £23,000 
to  be  carried  forward. 

Inclusive  of  £21.10  brought  forward  from  last  year  the  net  profit  of  the 
Oxford  Electiuc  Co.mpany',  Ltd.,  was  £10,0(!5.  After  providing  for 
debenture  and  sundry  interest,  the  balance  available  is  £7.938,  and  the 
directors  propose  to  pay  a  dividend  at  rate  of  5  i)cr  cent,  per  annum  on 
the  preference  share  capital  (whereof  2.1  jier  cent,  was  paid  in  .Sept.  last), 
and  a  dividend  for  the  year  at  the  rate  of  5  per  cent,  (less  tax)  on  the 
ordinary  share  ca])ital.  leaving  £188  to  be  carried  forward.  The 
improvement  in  local  commercial  conditions,  consequent  on  the  resump- 
tion of  academic  life,  has  resulted  in  an  increased  output  during  the 
last  quarter  of  the  year,  and  it  is  anticipated  that  with  the  removal 
of  the  ix-strictions  on  the  use  of  electricity  the  improvement  will  be 
maintained.  The  new  customers  added,  and  the  volume  of  business 
obtained  during  the  later  periods  of  the  year,  have  been  quite  satisfactory. 

The  Capital  expenditure  during  the  war  has  been  met  almost  entirely 
out  of  revenue  ;  but  it  is  no  longer  possible  to  continue  this  policy,  and, 
therefore,  an  issue  of  capital  will  be  made  in  the  near  future. 

The  report  of  the  National  Electric  Supply  Company,  Ltd.,  for 
1919  states  that  the  expenditure  on  capital  account  for  the  year  was 
£16,934.  In  order  to  meet  the  increasing  demand  for  current  for  both 
power  and  lighting  an  extension  of  the  generating  machinery  at  the  works 
was  put  in  hand  during  the  year,  but  owing  to  labour  difficulties,  the 
plant  could  not  be  com])leted  for  this  winter's  load.  The  gross  profit 
is  £18,612.  which,  with  balance  from  last  year,  makes  a  total  of  £18,854. 
After  paying  interest  on  loans,  &c.,  and  ])lacing  £5,000  to  reserve  for 
depreciation,  the  directors  recommend  a  dividend  at  rate  of  os.  per  share 
on  the  ordinary  shares,  which,  with  the  interim  dividend,  will  make 
7s.  6d.  per  share  for  the  year,  and  a  dividend  of  £1 .  7s.  2d-,  each  on  the 
founders' shares,  placing  to  reserve  fund  £3,(i00,  carrying  forward  £1,03(>. 

Mr.  .John  Booth,  who  presided  over  the  meeting  on  the  19th  inst.,. 
stated  tliat  it  was  an  oi)en  secret  that  a  super-power  station  would  be 
built  on  the  Ribblc  in  the  district.  They  had  one  of  the  finest  sites  in  the 
country  for  such  a  station.  In  a  few  years  they  would  be  able  to  supply 
an  almost  unlimited  amount  of  electric  power  at  a  very  low  rate,  which 
would  bring  an  era  of  prosperity  to  Preston. 

The  revenue  account  of  the  .South  Metropolitan  Electric 
Light  and  Power  Company',  Ltd.,  for  the  year  1918  shows  a  credit 
balance  of  £70,108  l(),s.  9d.,  which,  with  £12,8.57  6s.  2d.  brought  forward, 
and  £1,001  14s.,  the  dividend  of  10  per  cent,  per  annum  on  the  company's 
holding  of  shares  in  the  West  Kent  Electric  Company  for  the  year  1918,. 
makes  a  total  of  £83.967  16s.  lid.  After  deducting  £15,354  15s.  lid. 
for  interest  on  debenture  stock  and  for  other  interest,  and  £7,894  17s.  2d. 
for  interim  dividends  on  the  preference  shares,  there  remains  £<i0,718 
3s.  lOd.  The  directors  now  recommend  payment  of  final  dividends 
upon  the  7  per  cent,  cumulative  first  and  6  per  cent,  cumu- 
lative second  preference  shares,  placing  £21,500  to  depreciation  fund, 
and  £10,000  to  reserve  account,  and  a  dividend  of  6  per  cent,  on  the 
ordinary  shares  for  the  year  1919,  leaving  £12,,323  (is.  8d.  to  be  carried 
forward.  The  general  business  of  the  company  has  been  well  maintained, 
not\vithstanding  a  large,  but  the  directors  hajre  temporary,  reduction 
in  the  demand  for  bulk  supply.  A  dividend  of  10  per  cent,  has  again 
been  recommended  by  the  West  Kent  Electric  Company.  Mr.  Henry 
W.  Bowden,  M.Inst.C.E.,  has  resigned  his  position  as  director  and 
engineer-in-chief,  but  he  has  consented  to  act  as  consulting  engineer. 

The  directors  of  the  Automatic  Telephone  Manufacturing  Com- 
pany, Ltd.,  have  received  assents  from  shareholders  for  the  exchange 
of  the  requisite  number  of  shares  for  shares  in  the  new  company  to  be 
formed.  An  arrangement  was  made  with  the  International  Syndicate, 
who  were  about  to  form  the  new  romii.inv  (the  International  .\utomatic 
Electric  Company)  for  the  ri'.'lit  u<  Jo  liusiness  in  11  of  the  principal 
European  countries  from  wliid]  tli.-  Ivnulish  comjiany  was  excluded. 
The  new  company's  capital  is  titi'U.lliMl,  and  provided  the  holders  of  not 
less  than  51  per  cent,  of  the  shares  of  the  Automatic  Company  had 
agreed  to  exchange  their  .shares  for  shares  in  the  new  company  before 
the  18th  inst.  the  International  .Svndicate  agreed  to  deliver  to  the  new 
company  manufacturing  orders  which  they  had  alreafly  arranged  to  the 
following  minimum  amounts: — In  1920,  £100,000  ;  in  1921,  £150.0(10  ; 
in  1922-27  (inclusive),  £2(10.000  per  annum  ;  all  of  which  business  is  to 
come  from  countries  outside  of  the  United  Kingdom,  and  is  to  carry  a 
fixed  percentage  of  profit.  The  International  Syndicate,  who  are 
organising  the  new  company,  estimate  that  they  will  also  receive  a 
substantial  amount  of  other  business.  The  International  Syndicate 
are  prepared  to  cause  the  new  company  to  have  the  apjmratus  so  ordered 
manufactured  by  the  --Vutomatic  Telephone  Manufacturing  Company. 
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London  Electric  Supply  Corporation. 

At  the  annual  meeting  on  the  20th  inst.,  the  chairman  (Mr. 
Robert  H.  Benson)  gave  a  long  and  interesting  account  of  the  origin 
and  history  of  the  company,  as  well  as  an  outline  of  the  restrictive 
legislation'relating  to  electricity  supply.  He  paid  a  warm  tribute 
to  the  vision  and  foresight  of  tlie  founders— Sir  Coutts  Lindsay  and 
his  brother  (Lord  Wantage)— and  to  the  pioneering  work  of  Dr. 
Ferranti  at  Deptford  station,  which  was  10  years  before  its  time. 
England  was  then  leading  in  electricity  supply,  but  it  lost  its  lead 
because  Parliament,  in  terror  of  monopoly,  allowed  many  small 
competing  companies  to  start,  instead  of  centralising  production 
on  a  large  scale  at  the  point  where  coal  was  cheapest  and  condensing 
water  was  plentiful.  Parliament  could  have  cured  its  mistake  by 
simply  putting  pressure  on  its  owii  creatures,  the  13  companies  and 
the  local  authorities,  to  amalgamate  upon  a  fair  relative  valuation. 

It  was  a  mistake  to  imagine  that  the  London  district  had  been 
starved  for  lack  of  cheap  and  plentiful  power.  In  1914  the  figure 
of  id.  per  unit  (total  cost)  had  already  been  reached  by  their  own 
company,  which  was  selling  current  for  traction  and  industrial 
purposes  at  prices  varying  from  0-45d.  to  OOOd.  ;  and,  if  the  war 
had  not  occurred,  prices  would  no  doubt  have  been  reduced  still 
further.  It  was  no  fault  of  existing  companies  that  the  cost  of  coal 
and  wages  and  taxes  in  1919  had  doubled  the  cost  of  generation 
compared  with  1914.  Even  in  Chicago,  with  a  total  output  of 
700,000,000  units  in  1913,  against  a  much  smaller  amount  in  London, 
those  costs  were  not  bettered.  '•  Would  it  not  be  madness  if  Par- 
liament, at  this  11th  hour,  were  to  dismiss,  or  supersede,  the  best 
brains  of  the  engineering  staffs  of  the  existing  companies,  who, 
amongst  them,  have  already  managed,  in  spite  of  their  shackles, 
to  give  a  supply  of  power  as  cheap,  or  even  cheaper,  than  Chicago, 
with  its  far  larger  output  ?  "  In  order  to  enable  all  the  London 
companies  to  pool  their  resources  and  exiJerience,  a  little  company 
called  ••  The  London  Electricity  (Joint  Committee),  1920,  Ltd.," 
had  been  registered.  At  a  moment  when  economy  in  public  finance 
is  imperative,  the  feeling  prevailed  that,  apart  from  the  improvidence 
of  dismembering  existing  organisations  and  scrapping  technical  and 
local  experience,  the  Treasury  might  well  be  appalled  at  the  prospect 
of  having  to  find  £200,000,000  or  more  for  compulsory  purchase  of 
existing  plant  and  development  of  super-stations  up  and  down  the 
country,  especially  at  the  moment  when  confronted  with  vast  ex- 
penditure for  housing.  In  the  London  district  alone  the  value  of 
existing  plant  may  perhaps  be  put  at  £23,000,000,  and  it  is  probable 
that  as  much  again  could  be  well  spent  in  the  course  of  the  next 
10  years.  The  financial  problem  of  finding  the  money  in  such  a  way 
as  not  to  be  a  burden  to  the  State,  but  a  positive  source  of  revenue 
and  a  contribution  to  the  relief  of  taxation,  was  not  insoluble. 
Success  depended  on  two  main  things:  (1) Increased  output  of  power 
and  no  handicaps  ;  (2)  the  restoration  of  the  credit  of  our  industry 
and  active  support  at  Westminster  instead  of  harassing  conditions. 
The  dividend  on  the  ordinary  shares  was  4  per  cent,  in  1914,  and 
last  year  it  was  2  J  per  cent.,  less  tax.  For  the  four  intervening  years 
there  was  no  dividend.  Could  anybody  say  that  their  shareholders 
got,  or  had  ever  got,  too  large  a  share  of  the  price  of  their  product  ? 

The  report  stated  that  the  profit  was  £95,240,  against  £78,376  in  1918. 
ATith  amount  brought  forward  (£10,398)  and  deducting  interest  on 
temporary  loan,  &c.  (£1,287),  the  total  was  £104,351.  Interest  on 
debenture  stock  required  £23,494,  and  sinking  fund  for  redemption  of 
debenture  stock  £16,580,  leaving  £64,277.  The  board  propose  to  pay  a 
dividend  of  6  per  cent,  on  the  preference  shares,  of  which  an  interim 
dividend  of  3  per  cent,  was  paid  in  September  (£26,952),  and  a  dividend 
of  2.1  per  cent,  on  the  ordinary  shares  (£8,325).  to  place  £12.500  to  reserve, 
£5,000  to  contingencies  and  to  carry  forward  £11,500.  The  supply  has 
been  efficiently  maintained  during  the  year.  The  number  of  miits  sold 
amounted  to  42,907,637,  against  46,357,227,  the  total  costs  per  unit  sold 
being  I-17d.,  against  Id.  last  year.  The  average  receipt  per  unit  sold 
(lighting  and  power)  was  l-60d.,  compared  with  l-35d. 
UsDERGROrND   RAILWAY   MEETINGS. 

The  meetings  of  the  group  of  companies  in  the  Underground  Electric 
Railways  Company  of  London  took  place  last  week. 

Presiding  over"  the  meeting  of  the  City  &  South  London  Rail- 
way Company,  Lord  Ashfield  said  their  big  scheme  of  development 
included  the  widening  of  the  greater  part  of  the  railway,  equipping 
it  with  modern  rolling  stock  and  making  a  junction  with  the  London 
Electric  Railway  at  Camden  Town.  It  would  involve  an  expen- 
diture of  about  £2,300,000  ;  but,  though  the  improvement  was  a 
public  need,  he  could  see  little  likelihood  of  its  being  carried  out 
until  the  financial  position  of  the  undertaking  improved.  Their 
railwaj'  was  the  pioneer  of  its  kind  in  this  country,  but,  if  it  was  to 
be  an  effective  instrument  in  dealing  with  the  traffic  of  London,  it 
must  be  reconstructed  and  modernised.  That  could  not  be  done 
without  a  reasonable  assurance  that  those  who  ventured  their  money 
had  a  chance  of  securing  a  fair  return.  All  that  was  available  for 
dividends  upon  a  total  capital  of  £20,113,420  of  the  combined  com- 
panies was  £496,387,  or  less  than  2i  per  cent.  If  they  took  into 
consideration  the  Government  subsidy,  and  made  adequate  allowance 
for  the  depreciated  value  of  the  equipment,  and  a  return  of  4  per 
cent,  was  assumed  on  the  capital,  the  actual  loss  sustained  last  year 
would  have  amounted  to  £1,274.629.  A  situation  such  as  that 
could  not  continue  indefinitely,  and  the  directors,  in  consultation 
with  the  boards  of  the  other  associated  railway  companies,  had  sub- 
mitted a  Bill  which  sought  to  obtain  additional  powers  to  charge 
fares,  the  abolition  of  workmen's  fares,  and  some  relief  against  the 
passenger  duty.      Their  own  company  possessed   the   power  of  in- 


creasing fares,  but,  in  preference  to  acting  on  them,  they  were  waiting 
to  join  in  with  a  general  scheme,  in  the  hope  that  there  would  be 
established  in  London  a  system  of  fares  more  or  less  upon  a  uniform 
basis.  He  thought  the  people  of  London  using  those  undertakings 
would  be  prepared  to  pay  such  a  fare  as  would  be  necessary  to  pay 
for  the  service  received,  including  a  return  upon  the  money  invested. 

When  presiding  over  the  meeting  of  the  London  Electiuc  Railway 
Company,  Lord  Ashfield  said  they  were  only  paying  a  dividend  of  1|  per 
cent,  (against  2  per  cent,  in  1918),  a  very  unsatisfactory  result.  The 
directors  had  authorised  the  purchase  of  40  new  carriages  at  £117,700, 
but  other  improvements  had  to  be  held  in  abej-ance.  The  proposed  con- 
necting railway  at  Camden  Town  would  permit  the  introduction  of  a 
through  service  from  the  Hampstead  and  Highgate  Railway  to  the  City 
&  South  London  Railway,  necessitating  the  reconstruction  and  re-equip- 
ment of  the  latter.  That  was  a  much-needed  additional  traffic  facility, 
but  it  was  impossible  to  proceed  with  it  at  present.  Having  referred  at 
some  length  to  traffic  facilities,  fares,  &c.,  he  said  that  in  order  to  meet 
depreciation  and  to  pay  4  per  cent,  to  the  shareholders  the  cost  per 
passenger  worked  out  at  2-42d.  per  passenger,  against  the  actual  receipt 
of  2-04d.  Labour  costs  had  increased  173  per  cent,  since  the  war  began, 
coal  182  per  cent.,  and  petrol  280  per  cent.  L^nfortunately,  the  ratio  of 
working  expenses  to  gioss  receipts  for  1920  was  even  higher  than  for  1919. 
The  company  had,  therefore,  agreed  with  its  associated  companies  to 
promote  a  Bill  to  increase  fares,  Sc. 

At  the  meeting  of  the  Metropolitan  District  Railway  Com- 
pany, Lord  Ashfield  said  the  dividend  was  1  per  cent,  less  than  in 
1918.  On  each  passenger  there  had  been  an  actual  loss  of  007d.,  and 
if  they  had  regard  to  the  necessity  for  making  adequate  allowances 
for  depreciation  and  for  the  increased  cost  of  all  equipment,  and  were 
further  to  consider  the  interests  of  the  shareholders,  and  assume  a 
return  of  4  per  cent.,  then  the  actual  loss  during  the  past  year  would 
have  been  0-38d.  per  passenger.  No  undertaking  could  continue 
indefinitely  on  such  a  basis,  and  therefore  they  were  appealing  to 
Patliament  for  relief.  They  were  asking  for  wide  powers  to  cover 
contingencies,  but  their  object  was  to  make  only  such  a  charge  to  the 
public  as  would  secure  sufficient  revenue  to  pay  the  actual  working 
expenses  and  give  a  fair  return  on  the  capital. 

At  the  meeting  of  the  Centr.^l  London  Railway  Company,  Lord 
Ashfield  also  referred  to  the  need  for  increasing  fares,  &c.  It  was  pro- 
posed to  obtain  power  to  extend  the  railway  from  its  present  terminus 
under  the  Uxbridge-road  so  as  to  link  up  with  the  Kensington  and 
Richmond  branch  of  the  London  &  South  Western  Railway  at  a  point 
near  that  company's  Shepherd's  Bush  station.  The  capital  for  the 
construction  of  the  line  (just  under  1  mile),  including  the  acquisition 
of  rolling  stock,  is  propo.sed  to  be  raised  by  the  issue  of  £374,000  debenture 
stock,  with  power  to  raise  any  preference  stock  already  authorised. 

Ne'w  Gompanies. 

CAVAN  ELECTRIC  LIGHT  &  POWER  COMPANY,  LTD.  (4,895)— Private 
companv.  Reg.  in  Dublin  Feb.  4,  capital  £4,o0o  in  £1  shares,  to  carry 
on  the  business  indicated  bv  the  title.  First  directors  are  H.  McCauley, 
A.  McCarren,  J.  F.  O'Hanlon,  R.  Cinnamond  and  J.  Cullen.  Secretary  : 
P.  Reilly.     Reg.  office  :    Main-street,  Cavan. 

HACKBRIDGE  ELECTRIC  CONSTRUCTION  COMPANY,  LTD.  (1  63,753). 
Privatf  r.iiiiiianv.  IN-^'.  Fil'.  ''■  ia]utal  ♦.'i.'.mio  in  £1  shares,  to  carry  on 
the  businiss  of 'clci  tncal.  nin  hanical  and  L'eneral  engineers,  manufac- 
turers of  and  dealers  in  transformers,  radiators,  dynamos,  motors  and 
electric  power  and  transmission  plant.  &c.  C.  W.  Bloomfield  is  permanent 
governing  director.  Reg.  office  :  London-road,  Hackbridge,  Surrey. 
"  HUBERT  D.  CARTER  (BANGOR),  LTD.  (163,797).— Private  company. 
Retr.  Feb.  7,  capital  £5,(J(IU  in  £1  shares  (2.000  preferred),  to  carry  on 
the"  business  of  electrical,  motor  and  mechanical  engineers  and  con- 
sultants, dealers  in  electric  and  other  plant,  &c.,  formerly  carried  on  by 
H.  D.  Carter  at  249,  High-street,  Bangor.  First  directors  are  H.  D. 
Carter  (governing  director)  and  E.  P.  Carter. 

LONDON  MICA  &  GENERAL  SUPPLY  COMPANY,  LTD.  (163,926)— 
Private  company.  Reg.  Feb.  11.  capital  £l.iiOl>  in  £1  shares,  to  take 
over  business  of  mica  and  general  merchant  carried  on  by  S.  Grout  as  the 

SYDNEY  ANDERSON,  LTD.  (103.783).— Private  company.  Reg- 
Feb.  6,  capital  £1.000  in  £1  shares,  to  carry  on  the  business  of  electricians, 
motor  and  mechanical  engineers,  &c.  Reg.  office  :  Wellesley  Works, 
Wellesley  Court-road,  Croydun. 

SYMINGTON  (LANARKSHIRE)  ELECTRIC  SUPPLY  COMPANY,  LTD. 
(10,948).— Private  companv.  Reg.  in  Edinburgh  Feb.  5,  capital  £2,000 
in  £1  shares,  to  carry  on  the  business  of  electrical  engineers,  electricians, 
contractors,  manufacturers  of  electrical  apparatus,  &c.  First  directors 
are  J.  Cassels.  D.  A.  Hay  (and  secretary),  T.  Duncan,  J.  C.  Jarratt  and 
J.  W.  McDonald.     Reg.  office  :    105,  St.  Vincent-street,  Glasgow. 

TAXI-CALLS,  LTD.  (163,558).— Private  company.  Reg.  Jan.  31, 
capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  electrical  and 
mechanical  encineers,  manufacturers  of  and  dealers  m  electncal  and 
mechanical  devices,  &c.     Reg.  office  :    123,  Pall  Mall,  S.W.  1. 

TELEPHONE  IKSTALLATIONS  (LONDON),  LTD.  (163,690).— Privat* 
companv.  Reg.  Feb.  4.  capital  £2.0011  in  £1  shares,  to  carry  on  the  busi- 
ness of  manufacturers  and  installiTs  of  private  telephone  systems,  &c. 
Reff.  office  :    14,  Snow-hill,  Birmingham. 

UBIQUE  WELDING  COMPANY,  LTfj  (163,263).— Private  company. 
Reg.  Jan.  24,  capital  £2.1)00  in  £1  shares,  to  carry  on  the  business  of 
metal  welders,  engineers,  macliinery  manufacturers,  &c.  First  directors 
are  :  F.  L.  Lane,  W.  H.  Dallow  and  W.  R.  Roberts.  Reg.  office  : 
Stanley  House,  Moor-lane,  Sale,  Ches. 
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London  Mica  *  General  Supply  ('onii«iny.  First  diit-ctors  are  S.  Grout, 
¥.  A.  Smith  ami  \V.  Bfiuiinont.  ]{»•!;.  oftiw :  3ol,  rppcr-strcet.  Is- 
lington.  N. 

MATFAIR  LIGHT  ic  POWER  COMPAMT.  LTD.  (103.830).— Private 
company.  Rfg.  Kcb.  1),  iiipital  £1.(HHI  in  fl  shares,  to  carry  on  the 
business  of  electrical  enKinecrs  and  contractors,  electricians,  suppliers  of 
electricity.  &c..  and  to  adopt  an  agret-nient  with  H.  Meckhnnik.  First 
directorsare  H.  Mcekhonik.  A.  Meekhonik  and  H.  M.  Williams.  Reg. 
office  :    l;{.-.,  Edi;«ar..road.  \V. 

MBCHANICAL  PRODUCTS.  ITD.  ( 103.927).— Private  company.  Keg- 
Feb.  11.  capital  tlli,(KHl  in  £1  shares,  to  carrj-  on  the  business  of  electrical 
and  mechanical  engineers,  manufacturers  of  electrical  and  mechanical 
I)lant  and  aceessoriea,  &c.  First  directors  are  T.  Thompson  ai\d  H.  H. 
Oxicy.      Hc!».  office  :    OO-lil .  Blackfriars.nmd.  S.E.  1. 

NEWTOWNBARRY  ELECTRIC  LIGHT  COMPANY,  LTD.  (4,873)— Private 
company.  Ko_'.  in  Dublin  .Ian.  !•,  capital  tl.'i.doip  in  £1  shares,  to  carry  on 
the  business  indicated  by  the  title.  First  directors  are  R.  \V.  Hall-Dare, 
X.  Thackery.  D.  Lennon.  I).  E.  .J.  Lawlor  and  G.  Lewis  (and  Secretary). 
Reg.  office  :    Xewtownbarry,  co.  Wexford. 

RADIO  PRESS.  LTD.  (104.035)— Private  company.  Reg.  Feb.  13, 
capital  £IIWP  in  fl  shares.to  carry  on  the  business  of  proprietors  and  pub- 
lishers of  no«spa|K"rs.  journals,  books.  &c..  dealing  with  radio-tele- 
graphv  and  tclrplmnv.  siibniarinc  signalling,  &c.  Reg.  office :  34, 
Isorf.>ik-stn-ct.  W.C. 

8T0NEYCROFT  ELECTRICAL  WORKS,  LTD.  (103,831).— Private 
company.  Reg.  Feb.  10,  capital  £3,000  in  £1  shares,  to  take  over  the 
business  of  a  general  electrical  and  engineering  contractor  carried  on  by 
F.  S.  Ormonde  at  20,  St.  Anne-street,  Islington,  Liverpool,  as  the 
Stoneycroft  Electrical  Works.  Fii-st  directors  are  F.  S.  Ormonde,  E.  C. 
Day  and  A.  Huntingtcm. 

UNITED  ARC  WELDING  COMPANY,  LTD.  (103,939).— Private 
company.  Reg.  Feb.  11.  capital  £o.000  in  £1  shares,  to  carry  on  business 
as  indicated  by  the  title.  First  directors  are  W.  E.  Groves,  H..  C. 
Lumsden  and  R.  Winskell.  Secretary :  C.  L.  Dobson.  Reg.  office  : 
Ferry-street.  South  Shields. 

UNITED  WELDINGS  &  ELECTRICAL  COMPANY,  LTD.  (104,293)— 
Private  company.  Reg.  Feb.  19.  capital  £.5.000  in  £1  shares,  to  take 
over  the  businesses  of  electrical  and  oxy-aoetylene  welders,  electrical  and 
mechanical  engineers,  &c..  carried  on  as  the  United  Weldings  &  Electrical 
Company  and  as  Robinson  Bros.  First  directors  are  C.  Robinson  and 
C.  H.  Pearson  (managing  director).  Reg.  office:  3,  Carter-street, 
Grcnheys,  Manchester. 

WEST  YORKSHIRE  MOTORS,  LTD.  (104,097)- Private  eompany. 
Reg.  Feb.  14,  capital  fo.OOO  in  £1  shares,  to  take  over  the  business  of  a 
wire  worker  carried  on  by  F.  G.  Brockway  at  EUand,  and  to  carry  on  the 
same,  and  the  business  of  manufacturers  of  and  dealers  in  electric  motors 
and  dynamos,  generating  plant,  &c.  Reg.  office :  Providence-street, 
EUand,  Yorks. 

W.  O.  PERRY  AND  COMPANY,  LTD.  ( 103.943).— Private  company. 
Reg.  Feb.  11,  capital  £.5,000  in  4.(X)0  ordinary  shares  of  (id.  each  and 
4,900  preference  shares  of  £1  each,  to  carry  on  the  business  of  electrical 
engineers,  dealers  in  machinery,  Ac.  and  to  adopt  an  agreement  with 
W.  G.  Perry.  First  directors  ar--  W.  V:  Perry,  F.  W.  Cook  and  A.  Perry. 
Reg.  office:    199.  Westminsttr  Bridse-road,  S.E. 


Prices  of  Metals.  Chemicals,  &c. 


Copper —  Price. 

Best  selected per  ton  £128     0     0 

Electro  Wirebars £131     0     0 

H.C.  wire  basis per  lb.  Is.     H^d. 

Sheet „  Is.     0  ftd. 

Phoaphor-hrome  Wire — 

Phosphor-bronze 

wire,  basis  ,,  Is.  9^d. 

Braai  60/40— 

Rod,  basis      ,,  Is.   Id 

Sheet,  basis   ,,  Is.  4{i. 

Wire,  basis     „  Is.  4Ji. 

Iron — 

Cleveland  Warrants  per  ton  £9     2     6 

Galvanised      steel 

wire,  basis  8  SWG  „  £43     0     0 
Lead  Pig — 

English  „  £.53     5     0 

Foreign  or  coloniil  „  52     5     0 

Till— Ingot   ,  410  10     0 

Wire,  basis    perlb.  0    5     1 


Tuesday, 
Inc. 


£10    0 
Jd. 


Feb.  24. 
Deo. 


Id. 


£4 

0 

0 

£1 

15 

0 

1 

15 

(I 

21 

0 
3d. 

0 

Salammoniac. — Per  cwt.95s.and90s. 
Sulphur  (Flowers).— Per  ton  £22. 

„      (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pvrites,  168°).— 

Per  ton,  £7  ISs.  9d. 

Rubber. — Para  Kne,  23.  7d. :  plantation  1st.  latex  2s.  9  Jd.  per  lb. 

Shellac— T:.^.  Orange,  8403. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  HeUby 
Cables,  Ltd.,  and  the  Rubber  prices  by  \V'.  T.  H?nlev's  Telegraph 
Works  Co.,  Ltd. 


Copper  Sulphate. — Per  ton  £48. 
Boric    Acid  (Crystals) — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  —Per  lb.  6d. 


Thirty-Seven   Years   A^o. 

[From  The  Electrician,  Feb.  21.  1883.] 

.\  CoNTKAST.  — The  co.st  of  taking  out  an  .American  patent  for  17  years 
is  about  £7.  whilst  in  Kngland  the  same  patent  would  cost  about  £200 
for   14  years. 

■■  The  Elei'Triciaxs'  Dirkctouy." — "  The  Electricians'  Directory" 
for  1883  is  now  published,  and  may  bo  had  from  this  oflice,  or  through 
any  book.seller.     The  price  is  2s. 

Royal  Sociktv.— On  Thursday  last  Mr.  W.  H.  I'rei'ce,  F.R.S.,was  to 
read  the  following  paper  before  the  Royal  Society,  viz.  :  "'  The  Effects 
of  Teni|x'raturcon  the  Electro-motive  Force  and  Resistance  of  Batteries. 

Ei.K(  Tiiii'  Liohti.no  o.v  Trains. — The  experimental  lighting  of  trains 
running  between  Brussels  and  Anttverp  has  been  put  a  stop  to  for  a 
short  i>eriod,  to  permit  of  certain  modilications  in  the  plant.  It  has 
been  founil  ditlicult  to  obtain  a  sufficiently  constant  current,  and  it  is 
with  the  object  of  insuring  this  that  the  temporary  cessation  of  the 
lighting  has  been  ordered. 

Ax  .\k.mv  Tki.kouaph  Corps. — Lieut. -Colonel  Du  Plat  Taylor,  com- 
manding the  24tli  ( Post  Office)  Rifle  Volunteers,  lias  received  instructions 
from  the  Secretary  of  State  for  War  to  form  an  army  telegrai)h  corps 
which  might  take  the  field  in  time  of  war.  The  nucleus  of  this  "  sister 
service"  to  the  Army  Postal  Corps  is  a  company  raised  principally  from 
the  Postal  Telegraph  Branch. which  will  be  recruited  toastrengthof  200 
rank  and  tile,  and  sujjplied  with  the  necessary  fieUI  eijuipnient. 

Electric  Lichting  is  Sinderland. — A  trial  of  (iulcher  arc  lanijjs 
has  lately  been  made  at  Lambton  Drops,  Sunderland,  where  the  o|)era- 
tion  of  loading  coal  vessels  is  carried  on.  The  trial  has  so  far  been  very 
successful  enabling  vessels  to  be  loaded  long  after  dark,  or  in  fact,  all 
night  long  if  required.  The  dynamo,  a  Gulcher,  is  driven  by  one  of  Tan- 
gye's  high-speed  vertical  engines.  The  Gulcher,  like  the  Edison,  is  a 
low  tension  system,  and  in  all  cases  where  ordinary  labourers  having  no 
knowledge  of  electricity  are  liable  to  come  into  contact  with  wires  or 
lamps,  this  is  a  consideration. 

The  Electric  Light  in  Shops. — The  practical  application  of 
electricity  to  the  lighting  of  shops  is  being  shown  on  the  premises  of 
Messrs.  Robinson  &  Sons,  Italian  Warehou.semen,  Upperhead-row, 
Leeds.  Two  storage  batteries  are  used  to  feed  a  series  of  incandescent 
lamps,  the  current  to  which  passes  through  a  number  of  automatic 
commutators  encased  in  a  box,  and  by  means  of  which  the  current  is 
divided,  so  that  it  may  be  carried  into  distant  parts  of  the  building. 
X\\  risk  of  accidents  from  fire  caused  by  a  sudden  interference  with  the 
even  flow  of  the  current  is  removed  by  plugs,  which  will,  at  a  temperature 
of  205  deg.  Fahr.,  release  the  switch  of  the  commutator  and  secure 
another  and,  under  ordinary  circumstances,  more  perfect  connection. 

The  Investors  ok  Dynamos. — The  following  list  of  the  best  known 
names  of  inventors  of  dynamos  will  be  interesting  :  Brush,  American  ; 
Biirgin,  Swiss  ;  Edison,  American  ;  Elmore,  Englisli  :  Elphinstone  & 
Vincent,  English  ;  Ferranti  (we  do  not  know  Mr.  Fcrranti's  nationality, 
but  we  do  not  think  he  is  English)  ;  Gordon,  English  ;  Gramme,  French  ; 
Giilcher,  Austrian  ;  Higgs,  English  ;  Hopkinson,  English  ;  Jabloehkoff, 
Russian  ;  Luniley  (the  inventor  of  the  dynamo  known  as  the  "  Lumlcy  " 
is  an  American,  we  believe) ;  Maxim,  American  ;  Dc  Meritens,  French  ; 
Pilsen,  Austrian  ;  Schiickert,  German ;  Fein,  (ierman ;  .Siemens, 
German  ;  Weston,  American  ;  Wilde,  English.  Reducing  this  list  to 
numbers,  we  get  the  following  figures  :  American  inventors  of  dynamos 
number  5,  Austrian  2,  English  6,  French  2,  German  3,  Russian  1,  Swiss  1 
and  1  doubtful  (Ferranti).  Summing  up  these  figures  give  us  15  foreign 
inventors  of  dynamos  against  0  English.  It  says  something  for  England, 
however,  that  nearly  all  tlicsi'  15  dynamos  are  to  be  found  in  London,  and 
most  of  them  are  made  then-. 


Bcnn  Brothers  Journals. 


In  "  Aeronautics  "  the  following  special  articles  appear : — "  Flying  as 
a  Sport  "  ;  "  Rigid  Airships  and  their  Development  "  ;  "  The  Aero- 
plane in  Desert  Warfare." 

"  The  Cabinet  Maker  "  : — "  Furnishing  of  the  Bush  Terminal  Building, 
New  York " ;  "  The  Grading  of  Home  Grown  Timber  for  Cabinet 
Trade  "  ;  the  "  Golden  Measure  "'  or  Greek  Theory  of  Projiortion  ; 
and  "  Practical  Upholstering  of  Easy  Chairs  :  the  Treatment  of  Semi- 
Circular  Backs." 

"  The  Chemical  Age  "  : — "  The  British  Fine  Chemical  Trade,"  first 
of  a  series  of  articles  reviewing  war-time  developments  and  discussing 
future  prospects :  "  Catalysts  from  an  Industrial  Stand])oint,"  by 
Dr.  Maxted  ;   and  Chemical  Exhibits  at  the  British  Industries  Fairs. 

"  The  Fruit-(!rower  "  : — "  Bird  Habits  in  Relation  to  Food  Pro- 
duction "  ;  "  Co-operation  according  to  the  A.O.S."  ;  Reports  from 
the  Growing  and  Distributing  Centres. 

In  "  The  Gas  World  "  special  attention  is  given  to  several  important 
gas  companies  ;  and  the  post-war  financial  position  of  the  industry  is 
discussed.  The  text  is  also  given  of  a  Bill  to  facilitate  gas  companies 
issuing  capital  under  post-war  conditions. 

"Hardware  Trade  .Journal,"  Empire  Number:  Indian  Trade  De- 
velopment ;  illustrated  articles  on  the  British  Industries  Fair  ;  "  The 
Film  as  a  Factor  in  the  Development  of  Overseas  Trade,"  by  Arthur 
Finch  :   and  .Japanese  Competition. 

'"  Ways  and  Means  "  : — "  United  .States  War  Finance  and  After  "  (II.), 
by  Prof.  Edmond  E.  Lincoln  ;  "  Talks  about  Work  and  Wages  "  (VII.)  ; 
"  Money  :  What  it  is  and  How  it  Works,"  by  the  Editor  ;  "  Food 
Prices,"  by  Mr.  Boyd  Cable  ;  and  "  Sex  Warfare  in  Industry,"  by 
Dr.  Lionel  Tavler. 
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Notes. 


Electricity  Supply  and  the  Textile  Industry 

Thi.s  week's  issue  of  The  Electriciax  contains  a  mass  of 
documentary  evidence  showing  wliat  has  been  done  in  the 
application  of  the  electric  motor  to  the  driving  of  textile 
machinery.  We  have  no  doubt  that,  like  other  special  is.sues 
which  we  have  published  from  time  to  time,  it  will  attract 
immediate  interest  and  remain  a  record  to  which  constant 
reference  will  be  made.  In  our  Leading  Article  we  deal  with 
certain  points  raised  by  the  contributors  to  this  issue.  And 
in  so  doing  we  have  tried  to  show  the  effect  that  the  intro- 
duction of  electrical  apparatus  is  having  on  the  development 
of  the  textile  industry.  But  the  effect  the  load  provided  by 
textile  mills  is  having  on  the  electrical  industry  is  equally 
important  and  is  worth  a  few  moments  study.  It  is  generally 
admitted  that,  where  it  is  possible,  the  textile  mill  owner  has 
everything  to  gain  by.  obtaining  the  electrical  energy  he 
requires  from  the  public  supply  mains.  It  is  not,  of  course, 
given  to  every  supply  engineer  to  have  textile  mills  in  his 
area,  but  those  who  are  so  fortunately  placed  have  also  the 
responsibility  of  making  the  manufacturer  see  the  advantages 
obtainable  by  the  use  of  the  electric  drive.  Much  has  been 
done  in  this  direction,  but  there  is  yet  a  great  deal  to  be  done. 
Neverthele.ss  the  developments  are  gratif^-ing  and  the 
t2,000,000  capital  issue  of  the  Yorkshire  Electric  Power 
Company  and  the  linking-uji  of  the  various  undertakings  in 
South-East  Lancashire  are  in  their  way  both  portents  of  a 
satisfactory  future  in  this  respect. 


The  Manufacturers'  Responsibility. 

1 HKEE  are.  however,  cases  where  the  textile  mill  owner 
cannot  with  the  best  will  in  the  world  obtain  his  electrical 
energy  from  a  public  supply,  but  that  is  no  reason  why 
electrical  engineers  should  lose  interest  in  his  case.  For  he 
can  be  persuaded  to  instal  his  own  generating  plant  and,  being, 
like  every  textile  engineer,  a  keen  economist, he  will  be  interested 
to  know  all  about  the  latest  developments  in  firing  such  as 
l)owdered  fuel  and  the  advantages  obtainable  by  the  use  of 
mechanical  .stokers,  not  to  speak  of  other  similar  factors  which 
have  been  designed  to  reduce  the  cost  of  producing  electrical 
energy.  He  will  make  inquiries  as  to  efficiency  and  operation 
of  steam  turbines  with  outputs  of|say  2,000  h. p.  and  do  all 
he  can  to  learn  which  are  the  best  designs  of  alternators  and 


switchgear.  The  responsibility  for  increasing  the  use  of  the 
electric  drive  in  textile  factories  does  not  therefore  rest  solely 
on  the  supply  engineer,  but  must  be  shared  by  those  who  sell 
and  design  electrical  plant.  This  issue  will,  we  feel,  show 
them  what  the  requirements  of  the  textile  manufacturer  are 
and  help  them  to  supply  his  needs. 

More  About  the  London  Electricity  Joint  Committee 

In  last  week's  issue  we  commented  on  the  formation  of  the 
London  Electricity  (Joint  Committee).  1920,  Ltd.,  whose 
object,  among  other  things,  is  "  either  alone  or  in  conjunction 
with  others  to  act  as  ...  a  Joint  Electricity  Authority  "  for 
London.  In  so  doing  we  deprecated  the  idea  that  there  should 
be  any  partisanship  in  the  development  of  electricity  supply 
in  London,  and  expressed  the  hope  that  both  the  municipal 
and  company  authorities  concerned  would  reahse  the  necessity 
of  pooling  their  interests  for  the  common  good.  At  the  meeting 
of  the  St.  James's  &  Pall  Mall  Electric  Light  Company  more 
was  heard  about  this  company.  Mr.  Walter  Leaf  told  the 
shareholders  that  it  was  intended  '"  to  form  the  nurleus-of  a 
general  combination  of  all  London  companies.  That  the  muni- 
cipal authorities  had  got  a  scheme  of  their  own."  At  the  meeting 
of  the  Westminster  Electric  Supply  Corporation,  Mr.  J. 
Bro\vxe  Martix  said  ''  they  had  associated  themselves  with 
other  London  companies  in  putting  forward  a  scheme  for  the 
supply  of  electricity  to  the  London  area."  It  will  be  noticed 
that  in  neither  case  is  anything  .said  about  combination  with 
the  municipalities.  But  we  are  informed  by  Mr.  W.  A. 
Pearman,  secretary  of  the  new  company,  that  one  of  its  objects 
is  to  "  collaborate  with  reference  to  the  supply  of  electric 
energy  .  .  .  with  any  County  Council  or  other  Local  Authority." 
That  "being  so,  why  did  not  those  worthy  chairmen  whom  we 
have  quoted  say  so  more  definitely.  Is  it  because  they  felt 
their  shareholders  would  be  shocked  at  any  show  of  friendship 
towards  municipally-owned  undertakings  or  is  it  because  the 
clause  has  been  put  in  just  to  make  combination  possible 
should  the  other  policy  fail  ?  We  sincerely  hope  that  neither 
of  these  explanations  is  the  correct  one,  for,  in  our  opinion, 
it  is  most  essential  that  no  stone  should  be  left  unturned  to 
bring  what  can,  unfortunately,  only  be  called  a  state  of  mis- 
understanding between  privately  and  publicly  owned  under- 
takings in  London  to  a  close  and  to  inaugurate  a  new  era 
when  both  will  work  together  for  the  good  of  London's  elec- 
tricity supply. 
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Works  Committees. 

The  Whitkx'  .sflii'iuf.  it  will  be  renu'inbtTi'd.  was  pyramidul 
in  form  and  consisted  of  three  tiers.  The  bottom  tier  was 
the  Works  Committee,  the  second  tier  the  District  Industrial 
Council,  and  the  top  and  crowning  tier  the  National  Industrial 
Council  representing  the  whole  industry  in  question.  As 
regards  the  electricity  supply  industry,  the  two  top  tiers  are 
well  on  the  way  to  completion.  The  National  Council  is  nearly 
appointed,  some  of  the  District  Councils  are  formed,  others  arc 
in  rapid  course  of  formation.  So  far  so  good.  But  what  of 
our  third  estate,  the  Works  Committees.  How  many  of  these 
are  there  as  vet  in  existence  ?  Very  few,  we  are  afraid.  And 
yet  the  Works  Committees  are  an  integral  part  of  the  scheme. 
It  is  only  through  them  that  the  actual  workmen  are  individu- 
ally brought  into  the  scheme  at  all.  The  basic  idea  of  the 
scheme  is,  in  fact,  to  strike  the  personal  note,  to  make  every 
employee  in  the  industry  take  a  direct  and  intelligent  interest 
in  all  questions  concerning  the  general  welfare.  Not  only 
this,  but  to  give  every  employee  some  voice  in  directing 
affairs  and  an  opportunity  to  .suggest  improvements  and  freely 
to  express  opinion.s.  The  Works  Committee  is  the  working  orga- 
nisation oTi  this  side  of  the  scheme.  All  questions  individual 
to  the  particular  undertaking  can  be  settled  straightway. 
But  if  they  aiTect  other  undertakings,  then  the  opinions  of 
the  several  Works  Committees  are  discussed  in  the  Di.strict 
Council,  or  if  not  settled  there  are  taken  to  a  higher  court, 
when  the  whole  country's  views  can  be  discussed  in  the 
National  Council.  It  cannot,  therefore,  be  too  strongly  urged 
that  Works  Committees  should  be  formed  everywhere  without 
delay.  A  speaker  at  the  recent  conference  of  Manufacturers 
and  Producers  gave  striking  testimony  to  the  value  of  a 
Works  Committee.  He  s])oke  warmly  of  the  new  spirit 
that  animated  the  whole  of  the  works,  entirely  owing  to  the 
Committee.  It  will,  we  presume,  be  one  of  the  first  duties  of 
the  District  Committees  to  take  a  census  of  the  Works  Com- 
mittees formed  in  their  areas,  and  we  hope,  like  Father 
O'Flynn,  they  will  do  something  tow'ards  "  helping  the  lazy 
ones  on  with  th"  stick." 


The  Problem  of  High  Prices. 

The  (jroblem  of  liuw  to  rciiuce  the  present  universal  high 
prices  is  now  rather  belatedly  receiving  attention  from  the 
Peace  Conference  assembled  in  London.  The  questions  under 
consideration  include  rates  of  exchange,  scarcity  of  commodi- 
ties, transport,  production,  trusts,  profits  and  taxation.  The 
agenda  is  a  long  one  and  we  shall  await  the  results  with 
interest  for  the  time  for  academical  discussion  of  these  ab- 
sorbing subjects  has  ]>ast  and  the  time  for  action  has  arrived. 
On  the  same  day  that  the  Peace  Conference  began  its  sittings 
Sir  Auckland  Geddes  spoke  on  this  same  question  of  high 
prices  at  a  luncheon  given  by  the  Association  of  Trade  and 
Technical  Journals,  his  object  being  to  enlist  the  assistance 
of  the  organs  there  represented  to  put  before  the  public  the 
exact  truth  regarding  high  prices.  Ever_yonc  knows  prices 
are  high.  But  what  are  the  causes  ?  According  to  Sir 
Auckland  they  are  the  currency  position,  general  scarcity, 
shortage  of  essential  commodities  and,  in  a  relatively  minor 
degree,  that  form  of  exploitation  known  as  profiteering.  He 
might  have  also  added,  what  in  our  opinion  is  the  most  im- 
portant cause  of  all,  the  inability  of  nations,  no  less  than 
persons,  to  realise  that  for  financial  stability  they  must  live 
within  their  means. 


to  close  the  gap  between  gold  and  paper  prices  by  bringing 
down  the  one  or  raising  the  other  or  bv  a  combination  of 
both  methods.  This  in  it.self  would  lead  to  some  reduction 
in  prices,  though  it  could  not  be  hoped  that  they  would  reach 
their  pre-war  level,  and  there  would,  therefore,  have  to  be  a 
permanent  economy  in  gold  for  monetary  ])urposes.  Scarcity 
could  be  relieved  by  greater  ])roduction  and  profiteering  must 
be  rigorously  stamped  out  wherever  it  was  found.  We  are 
glad  to  .see  that  Sir  Auckland  realised  that  any  direct  action 
on  the  ])art  of  the  Government  would  hamper  rather  than 
assist  progress  in  this  direction,  and  that  his  panacea  for  the 
present  terrible  state  of  affairs  is  less  consuniption,  more 
production  and  harder  \vork.  As  far  as  lulelliijoitia  of  the 
electrical  industry  is  concerned.  Sir  Auckland  was,  of  course, 
preaching  to  the  converted.  We  realise  that  relief  can  onlv 
come  by  the  modern  equivalents  for  the  old  remedies  of 
prayer  and  fasting.  There  is  not  one  of  us  that  is  not  working 
harder  to-day  than  we  ever  were  before  and  working,  it  almost 
seems,  with  less  result.  But  what  we  do  not  realise  is  whv, 
if  economy  is  so  necessary  for  private  individuals,  it  is  not 
equally  necessary  for  Governments  and  municipalities,  and 
for  those  individuals  whose  remedy  for  high  prices  is  apparently 
the  indefii;ite  increase  of  wages.  It  is  all  very  well  and  very 
easy  to  preach  economy,  but  we  should  like  as  a  change  to 
see  a  little  practice,  an  abandonment  of  State  socialistic 
schemes  for  this  and  that,  a  rigorous  ])runing  of  the  bureau- 
crats and  a  Parliament  determined  on  saving  rather  than 
spending  money.  Sir  Auckland  referred  to  a  goose  that  ate 
its  own  eggs,  we  know  of  another  for  which  the  sauce  is  the 
same  as  that  for  the  gander.  At  the  moment  we  are  more 
interested  in  the  latter  bird. 


The  Price  of  Petrol  and  the  Electric  Vehicle. 

According  to  the  report  published  this  week  the  Central 
Profiteering  Committee  has  at  last  found  an  article  in  the 
sale  of  which  profiteering  is  taking  place.  Powerful  financial 
interests  are  taking  advantage  of  the  deficiency  of  motor  fuel 
to  raise  prices  and  as  has  been  suspected  at  the  present  prices 
an  exorbitant  profit  is  being  pre  cured  by  both  the  producer 
and  refiner.  It  is  considered  that  No.  1  petrol  should  be 
retailed  at  2s.  10|d.  per  gallon  and  No.  3  at  2s.  8|d.,  while  the 
])rice  of  benzol  should  be  fixed  at  2s.  8d.  per  gallon  and  its 
export  prohibited.  This,  of  course,  is  all  very  well  and  is  to 
be  commended  in  so  far  as  it  prevents  the  many  from  being 
exploited  by  the  few,  and  alleviates  to  some  extent  the  drag 
that  is  being  placed  on  trade  by  the  high  cost  of  transport. 
But  it  is  only  a  remedy  and  not  a  cure.  The  basic  fact  is 
that  there  is  a  world  famine  in  motor  spirit  and  that  fact  is 
not  going  to  be  altered  by  any  form  of  control.  Some  sub- 
stitute for  petrol  is  necessary.  Alcohol  is  suggested.  But 
what  about  electricity  ?  Wordsworth's  happy  warrior 
turned  his  own  necessity  to  glorious  gain.  In  the  high  price 
and  great  shortage  of  petrol  there  seems  to  be  a  good  chance 
for  the  electric  vehicle  and  electricity  supply  industries  to  turn 
a  nation's  necessity  to  their  own  advantage  and  at  the  same 
time  to  confer  great  benefits  on  the  community. 


How  They  Can  Be  Lowered. 

Sir  Auckland  further  pointed  out  that  while  we  referred 
everything  to  the  value  of  gold  that  value  had  itself  fallen 
during  the  past  five  years  and  the  prices  now  ruling  were,  as 
we  know  to  our  cost,  paper  prices.     The  first  essential  is  then 


The  Lighting  of  Mines  and  Miners'  Eyesight. 

Conditions  in  mines  are  receiving  a  great  deal  of  attention 
from  the  public  just  now,  and  the  discussion  before  the 
Illuminating  Engineering  Society  on  February  24  was  there- 
fore timely.  The  introductory  paper  by  Dr.  Llewellyn 
dealt  chiefly  with  the  eSect  of  peculiar  conditions  of  illumina- 
tion in  mines  on  the  eyesight  of  miners,  especially  as  a  factor 
in  causing  the  disease  known  as  nystagmus.  A  number  of 
medical  men  iron\  mining  districts  expre.ssed  their  views  at 
the  meeting,  and  there  seems  little  doubt  that  inadequate 
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lif^hting  is  regarded  as  the  chiet'  cause  of  this  disease,  which 
is  said  to  be  responsible  for  an  economic  loss  of  some  millions 
(if  pounds  every  year.  Dr.  Llewellyn  was  able  to  support 
his  conclusions  by  unusually  comprehensive  data  on  illu- 
mination. He  suggests  as  a  tentative  standard  an  illumination 
on  the  coal  face  of  0-1  ft. -candles.  It  is  probable,  however, 
that  the  distribution  of  the  lighting  is  quite  as  important. 
In  the  course  of  the  discussion  the  suggestion  was  made  that 
a  complete  study,  both  of  eyesight  returns  and  of  conditions 
of  illumination,  should  be  made  in  the  mines  in  this  country 
by  a  joint  committee  on  which  both  ophthalmic  surgeons 
and  photometric  experts  would  be  represented.  Certainly, 
we  need  much  fuller  information  on  this  complex  problem 
than  is  available  at  present.  We  have  first  to  determine  the 
actual  conditions  of  lighting  responsible  for  the  disease,  and 
information  to  ascertain  how  far  the  requirements  can  be 
realised  in  practice.  The  second  problem  may  prove  the 
more  difficult  of  the  two,  and  one  could  not  expect  results 
too  quickly.  The  whole  question  is  a  most  important  one, 
and  we  are  glad  that  the  Illuminating  Engineering  Society  is 
bringing  it  before  the  notice  of  the  authorities. 


Two  Years  More. 

The  announcement  of  the  official  date  of  the  termination  of 
the  war  with  Germany  is  a  reminder  that  the  Statutory 
Undertakings  (Temporary  Increase  of  Charges)  Act,  1918,  is 
one  of  those  Acts  which  will  still  run  on,  in  this  case  for  '"  two 
years  thereafter  and  no  longer."  The  Act  has  been  anything 
but  an  unequivocal  success.  It  has  been  good  and  bad  mixed . 
It  enabled  any  undertaking  that  had  been  adversely  affected 
by  the  war  to  apply  for  power  to  increase  their  charges, 
but  limited  them  thereafter  to  pay  at  most  only  three- 
quarters  their  pre-war  dividend.  But  the  Board  of  Trade, 
directly  the  Act  was  passed,  took  the  view  that  they  were 
precluded  thenceforth  from  dealing  with  the  five-yearly 
applications  for  increase  of  prices  made  in  the  normal  course 
under  the  Electric  Lighting  Acts.  So  companies  who  had 
fulfilled  their  five-year  period  were,  by  this  boomerang  effect 
of  the  new  Act,  unable  to  use  their  proper  privileges  under 
the  Electric  Lighting  Acts. 


Current  Topics. 

This  issue  of  The  Electrician  is  the  second  that  deals  specially 
with  tlie  application  of  electricity  to  textile  mills,  the  first  having 
been  published  on  November  17,  1011.  In  this  issue  the  following 
articles  are  published  : — 

"The  Present  Position  of  the  Lancashire  Cotton  Industry,"  bv 
Mr.  Frank  Nasmith  (p.  240). 

"  The  Principles  of  Manufacturing  Textile  Goods  from  an  Engi- 
neering Point  of  View,"  by  Messrs.  W.  Myers  and  W.  A.  Hanton 
(p.  244). 

"The  Cotton  Industrv  of  the  I'nited  States,"  by  Mr.  Frank 
Nasmith  (p.  249). 

"  Textile  Mill  Equipment  :  Its  Advances  and  Systems,"  bv  Mr. 
C.  S.  Ickringill  (p.  254). 

"  Some  Notes  on  Lighting  in  the  Textile  and  Clothing  Industries," 
I'V  Mr.  J.  S.  Dow  (p.  260).  ' 

"  The  Development  of  Eleotricity  Supply  to  Textile  Mills,"  by  Mr. 
\V.  Browning  (p.  263). 

"  Gas  Engines  for  Textile  Mills,"  by  Mr.  J.  G.  Walthew  (p.  266). 

"  Transmission  and  Distribution  of  Electricity  in  Textile  Mills 
and  Works,"  by  Mr.  Walter  T.  Refolds  (p.  268). 

"  Electricity  Supply  in  Dundee  Textile  Mills."  by  Mr.  C.  Lamb 
(p.  270). 

"  Application  of  Electricitv  to  Textile  Mills  in  India,"  bv  Mr.  .J. 
Knowles  (p.  272). 

'  Electricity  Supply  to  the  Bolton  Textile  Works,"  bv  Mr. 
W.  J.  H.  Wood  (p.  274). 

■  The  Electrification  of  a  Large  Scotch  Works  and  Mill  "  (p.  276) 

"  The  Oerlikon  Individual  Drive  for  Ring  Spinning  and  Twisting 
Frames  "  (p!  277). 

"  Electrification  of  Textile  Mills  "  (p.  277). 

Our  Leading  Article  this  week  deals  with  "  Electrification  and  the 
Textile  Industry"  (p.  27.3). 


Arrangements  for  the  Week. 

FRIDAY,  March  Sth  (to-day). 

Institution  uf  Klecthkai,  EnqineekS. — Students'  Meetin(j. 
7  p. III.     At  the  City  and  (iuilds  (Engineering)  College,  S.  Kensington, 
London,  S.W."    Addivss  by  the  President,  Mr.  R.  T.  Sniitli. 

.ICMIII!    InSTITCTIOX    OF    EXGIXEEBS. 

7.30 /i.iii.     At    ;!'.',    N'ietoria-street,    London,    S.W.     Lccturettt^    on 

"  Notes  on  Ciauge  Testing  and  Measuring  Apiiliances,"  by  M?'. 

¥.  H.  Rolt,  B.Sc. 
Association  of  ENOiXKEHiNu  and  Shipbuildixo  Dkaughtsmen. 
7.30  p.m.     At  the  University,  ShetKeld.     Paper  on  "  Flat  Plate?," 

by  Mr.  C.  C.  Pounder. 
7.30  p.m.     At  the  Technical  School,   Barrow-in-Furness.     Lecture 

on  "  (Jcaring  Design,"  Iiy  .Mr.  M.  Coronel. 
SATURDAY,  March  6tll, 

Royal  Institution. 
3  p. III.     At  Albemarle-street,   London,  W.     Lecture   on  "  Positive 

Rays,"  by  Prof.  Sir  J.  J.  Thomson,  O.M.     (Lecture  III.) 
.JcNioK  Institution  of  Engineers— North  Kent  Section. 
/  p.m.     At    Dartford    Technical    Institute,    Dartford.     Paper    on 

"  Tile  Apphcation  of  Vari  ble  Speed  Polypliase  Motors,"   by 

Mr.  A    Smith. 

UONDAY,  March  8tli. 

RoVAL  Institution. 
3  p.m.     At  Albemarle-street,   London,   W.     Lecture   on   "Modern 
Developments    of    the    Miners'    Safety    Lamp."    by    Sir   John 
< 'adman,  K.CM.G. 

TUESDAY,  March  9th. 

RovAL  Institution. 

(  p.m.     At    I'rincfs-stieet    Station    Hotel,    Edinburgh.     Paper   on 

"  Tlie  I'lotvction  of  Alternating  Current  Distribution  Systems 

without  the  Use  of  Special  Conductors,"  by  Major  K.  Edgcumbe. 

Association  of  Engineering  and  Shipbuilding  Draughtsmen. 

7.30  p.m.     In  the  Arts  Building,  The  L'niversity,  Liverpool.   Lecture 

on  "  Elementary  Calculus,"  by  Mr.  S.  Clowes. 
7.30  p.m.  At  the  Grammar  School,  Chesterfield.  Paper  on  "  The 
Principles  and  Design  of  Centrifugal  Fans,"  by  Mr.  F.  Clements. 
Institute  of  Metals. — Birmingham  Local  Section. 
7.30  p.m.  At  Chamber  of  Commerce  Buildings,  New-street,  Bir- 
mingham. Paper  on  "  The  Amorphous  Phase  Theory  and  Its 
Applications."  by  Mr.  ().  VV.  ElUs,  M.Sc. 

WEDNESDAY.  March  10th. 

RoY.AL  Institution. 

3  p.m.     At  Albemarle-street,  London,  W.     Lecture  on  "  Petroleum 

and  the  War,"  by  Sir  John  Cadman,  K.C.M.G!. 
Industrl^l  League  and  Council. 
5.13  p.m.     At  the  CariJenters'  Hall,  Thrograorton-avenue,  London, 

E.G.     Lecture  on  "  Industrial  LTnrest  and  Whitley  Councils," 

by  Mr.  G.  J.  Wardle,  C.H.,  M.P. 
7.30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Subject: 

"  Should  Wages  be  Lowered  ?  "  by  Mr.  E.  J.  P.  Benn. 
Association  of  Engineers-in-Charge. 
7.30  p.m.     At  St.  Bride  Institute,  Bride-lane,  Fleet-street,  London, 

E.C.     Paper   on    "  The    Solidification    and    Crystallisation    of 

Metals,"  by  Mr.  L.  Aitchison. 

THURSDAY,  March  11th. 

Institute  of  Met.^ls. 

4  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London.  S.W.     Annual  General  Meeting. 

Institution  op  Electrical  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  CJreat  George-street, 
Westminster,  London,  S.W.     Pa])ers  on  "  Notes  on  Operating  a 
By-Produet  Producer  CJas  Plant  for  Power  and  Heating,"  by 
Mr.  W.  H.  Patchell  ;    and  "  Pro  .uction  of  Power  from  Blast- 
Furnace  Gas,"  by  Mr.  S.  H.  Fowles. 
Institution  of  Automobile  Engineers. — Graduate  Section. 
8  p.m.     At  28,   Victoria-street,    London,    S.W.     Paper   on   "  Mag- 
netos," by  Mr.  C.  A.  Chappell. 

FRIDAY.  March  12th.  ' 

Institute  of  Metals. 
10.30  fi. III.     At  the   Institution  of  Mechanical   Engineers,   .Storey's 
Gate,  London,  S.W.     Annual  General  Meeting. 
Physical  Soc.ety. 
i  p.m.     At   the    Imperial   College    of   Science,    South   Kensmgton, 
London,  S.W.     Papers  :    "  Absorption  of  Gases  in  the  Electric' 
Discharge  Tube,"    by  Mr.   T.   W.  Newman,   B.Sc.  ;    "  A  New 
Directional  Hot  Wire  Anemometer,"  by  Mr.  J.  S.  G.  Thomas. 
M.Sc.  ;    and   Exhibit  of  a  New  Micro-balance   by   Dr.    Hans 
Pettersson. 
University  College  (London)  Engineering  Society'. 
6.30  p.m.     In   the   Botanical   Theatre,   University  College,   Gower- 
street,   London,   W.C.     Annual   Public   Meeting.     Address   on 
"  Coal  Conservation,"  by  Sir  Dugald  Clerk,  D.Sc,  F.B.S. 

Junior  Institution  of  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Lectun'tte    on 
"  Chain  Hclice  Pumps,"  by  Mr.  F.  A.  Simpson. 
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Present  Position  of  the  Lancashire  Cotton  Indnstry. 

Interesting   Information  on  a  Maltor  of   \'ital    Iniportaiu-e. 


'T'HAT  we  arc  living  in  ri'iiiarkablc  tiiiii's  isa  truism  tliat  can 
aptly  be  applied  to  the  cotton  industry  of  this  country.  For 
four  and  a  half  years  the  world  has  been  deprived  of  its  full 
and  adequate  .supply  of  cotton  goods,  with  the  resvilt  that  tin- 
whole  of  the  markets  of  the  world  are  de])leted.  It  must 
always  be  remembered  that  80  per  cent,  of  the  clothing  of  the 
world  is  cotton,  and  that  prior  to  the  war  the  extension  in  the 


jt»'-^  **<»«»**  -~.~»^ 


use  of  such  goods  was  increasing  steadily.  From  Lancashire 
was  exported  some  80  per  cent,  of  the  total  products  of  the 
spindles  and  looms  of  that  county,  the  remaining  20  per  cent, 
being  used  in  the  home  market.  The  jjosition  in  the  United 
States  was  entirely  ditTerent,  because  a  home  market  of  some 
110,000,000  people  practically  monopolised  the  output  of  the 
American  textile  mills.  India,  China,  the  Levant,  Turkey 
and  Africa  bought  largely  from  Lancashire. 


In  the  City  of  .Manchester  oiii'  can  tind  siiipping  hous.'s  with 
curious  foreign  sounding  names,  a  large  foreign  population 
whose  business  it  is  to  act  as  the  buying  agents  for  their  dis- 
tributing houses  which  are  located  throughout  tiie  globe. 
Hitherto,  the  trade  has  been  largely  brought  to  .Manciiester, 
and  there  has  been  little  difficulty  in  nuiintaining  our  markets 
throughout  the  world.  With  what  has  amounted  to  four  and  a 
half  years'  restriction  in  exporting,  there  is 
a  clamorous  call  from  overseas  for  Lancashire 
goods.^  with  the  result  that  sjiinning  and 
weaving  mills  have  full  order  books  for  many 
months  to  come.  Provided  tlelivery  can  be 
given,  buyers  will  |>ay  almost  any  price  for 
fabrics,  and  all  our  old-time  ideas  have  had 
to  be  remodelled.  The  price  of  raw  material 
lias  risen  to  a  height  that  would  have  been 
considered  im])ossible  in  191-1.  In  fact,  the 
majority  of  those  engaged  in  the  industry 
would  not  have  credited  it  possible  to  do 
business  at  the  prices  ruling  to-day,  and  the 
old-time  cry  that  Lancashire  must  ])roduce 
cheaply  for  the  poor  natives  of  India  and  China 
has  received  its  quietus  during  the  pa.st  few 
months.  As  will  be  shown  later,  the  cost  of 
machinery,  buildings  and  power  plant  has  also 
been  advanced  tremendously,  and  consequently 
there  has  been  a   boom  in  mill  buying.     Re- 

capitalisation    was    essential    if   the   ordinary 

business  was   to   be   carried    on — in   order  to 

finance   it   at   the   enhanced   prices-   but    the 

other  factors  of  increased  cost  of  machinery 

and  buildings  with  the  added   one  of  advanced  delivery  for 

such  machinery  and  the  delay  in  building  have  inllatrd  the 

values  of  mills  generally. 

The  boom  in  cotton  mill  buying  commenced  in  April.  1919, 
when  the  Pine  .Mill,  at  Oldham,  was  bought  for  £135  per  share. 
This  mill  has  121,000  spindles,  and  without  taking  into  account 
the  fact  that  no  doubt  a  good  de^l  of  stock  was  purchased,  the 
price   per  spindle — a  little   over   €1 — was   extremely  low  at 
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present  niti's.  SiiKc  tliat  tiiiio  iiiore  than  120  spinning  mills 
have  liecn  bought,  while  one  hears  of  re-organisation  in  other 
directions.  Although  it  may  be  true  that  some  of  these  mills 
have  been  bought  above  their  true  value,  we  do  not  think  that 
many  transactions  of  this  character  have  taken  place,  and  no 
doubt  the  promoters  are  looking  to  the  next  five  years  of  good 
trade  in  which  to  get  their  money  back.  The  largest  deals 
have  been  that  of  Horrockses,  f'rewdson,  a  £5,000,000  flota- 
tion, and  at  the  time  of  writing,  the  Crosses  &  Winkworth  deal 
of  £3,000,000. 

Careful  investigation  would  prove  that  many  of  the  mills 
have  been  bought  at  a  price  at  which  they  could  not  be  re- 
placed to-day,  and  the  only  consideration  is  the  condition 
of  the  machinery  which  has  been  running  for  four  and  a  half 
years  with  no  chance  of  renovation. 

Turning  now  to  the  cost  of  machinery,  figures  obtained 
give  the  following  : — 

1914.  1919. 

Miilf  Spinning  Mill 25/-     ...     70/- per  spindle. 

Ring  Spinning  Mi!) 50/-     ...     140/-     „ 

It  will  be  understood  that  such  prices  cover  the  total  cost  of 
the   mill — i.e.,  land,   buildings,   marhinerv.   power   plant.   Sec. 


demanding  spinning  and  weaving  machinery.  China,  for 
example,  is  going  ahead,  and  recent  orders  for  that  country 
have  shown  how  real  is  the  endeavour  to  increase  home  pro- 
duction. The  conclusion  one  can  arrive  at  is,  that  new  mills 
in  this  country  will  be  few  during  the  next  five  years,  and  that 
existing  mills  will  be  working  to  their  fullest  capacity  for  many 
years  to  come. 

In  view  of  this  statement,  it  is  unfortunate,  therefore,  that 
there  is  a  decided  shortage  of  labour  in  Lancashire,  and  if  the 
sjiinning  mills  are  not  very  adversely  affected,  one  hears  of 
many  weaving  mills  where  looms  are  standing  idle.  This  is, 
indeed,  deplorable,  and  one  seeks  a  .solution.  The  inferior  and 
comparative  scarceness  .of  labour  in  the  United  States  forced 
the  manufacturers  to  adopt  labour-saving  devices,  including 
automatic  looms.  An  automatic  loom  is  one  in  which  the 
replenishment  of  weft  is  effected  automatically,  and  the 
weavers  maintain  a  full  supply  of  such  weft  in  the  magazine. 
We  have  never  taken  kindly  to  automatic  looms  in  this 
country ,'and  after'a  campaign  of  1.5  years  the  total  number  of 
automatic  looms  running  in  Great  Britain  on  cotton  goods  in 
1911  was  only  12,000  out'of  7.50,000.     Duriiig  the  war  very 
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^vnything  uj)  to  .3.50  per  cent,  increase  has  been  placed  on  textil*^ 
machinery.  Looms,  for  example — a  plain  overpick  loom. 
co.sting  before  the  war  £8  to  £10— are  now  selling  at  £32  to  £40  a 
loom,  and  one  can  go  through  the  whole  range  of  machines, 
and  also  through  the  raw  materials  necessary,  finding  the  same 
enormous  advances.  Farina,  used  for  sizing,  which  was  sold 
in  19U  for  £12  to  £14  a  ton,  to-day  brings  £54  to  £56  per  ton. 
No  wonder  that  increased  capital  is  required  to-day,  and  that 
mills  are  being  sold  at  such  high  prices. 

Textile  machinery  depreciates  just  as  other  machinery — not 
so  rapidly,  perhajis  but  it  can  be  estimated  that  taking 
depreciation  and  the  normal  expansion  of  the  trade  the  world 
was  short  some  2o,oo(  i,00{.)  spindles  when  the  Armistice  came. 
Can  it,  therefore,  be  wondered  at  that  textile  machinists  were 
flooded  out  with  orders  ?  Delivery  dates  to-day  are  some- 
where in  the  region  of  late  1922,  and  all  the  world  almost  is 


few  looms  were  made,  and  about  a  couple  of  hundred  to  this 
figure  would  cover  the  addition.  Since  the  war  orders  for 
5,(X)0  have  been  placed,  which  shows  a  very  considerable 
expansion,  and  is  a  striking  commentary  on  the  new  condi- 
tions. Recently  the  writer  was  informed  that  the  order  for 
looms  on  which  the  tyre  fabric  of  the  Dunlop  tyres  is  made  was 
placed  with  an  American  firm,  who  will  supply  automatic 
looms. 

There  are  many  machines  in  existence  which  will  assist  jiro- 
duction,  and  it  is  very  certain  that  we  shall  see  the  fullest  use 
made  of  automatic  and  labour-saving  machinery  in  the  near 
future.  Another  factor — and  an  important  one  in  the  spin- 
ning mills — is  the  removal  of  the  boys  and  girls  who  hitherto 
served  so  many  useful  purposes.  This  is  a  good  thing  for 
Lancashire  and  the  country,  but  it  will  mean  re-organisation 
in  the  mills  and  the-  eventual  resource  to  labour-saving  devices. 
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The  decrease  in  liours  has  also  naturally  tended  to  rediu-e 
the  output  from  spindles  and  looms.  Talk  of  re-or^anisation 
is  in  the  air  along  the  line  of  removiiij;  duties  from  operatives 
which  are  noii- productive.     Such  work  a.s  carryin;.;  the  cloth 


ni.sed.  The  whole  object  is,  of  course,  to  increase  the  output 
per  operative,  and  to  brinn  this  outjmt  to  100  per  cent,  effi- 
ciency. Wages  have  advanced  115  per  cent,  on  the  standard 
lists.     It  is  a  stated  fact  that  the  operatives  to-day  are  not 


VlG.    5. — WeaM.NU    ShKI) — I'LAIS    Luu.MS. 


to  the  warehouse,  bringing  weft  to  the  loom,  &c.,  will  be  per- 
formed by  auxiliary  hands.  In  fact,  it  has  been  suggested  - 
and  adopted  in  .some  mills — that  special  au.xiliary  gangs  for 
cleaning,  carrying,  oiling,  tackling  and  other  duties  be  orga- 


obtaining  the  production  per  hour  they  did  when  working  the 
longer  hours.  This  is  indeed  regrettable,  and  if  any  means  can 
be  hrouglit  forward  whereby  the  operatives  will  get  back  to 
pre-war  [)r()duct.ioii  it  will  be  to  the  infinite  good  of  the  indus- 
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try.  There  is  another  que.stion  which  it  may  be  advisable 
to  deal  with  at  this  point,  namely,  the  menace  of  a  shortage  of 
raw  material.  It  is  evident  that  Lancashire  has  to  look  very 
closelv  to  the  future  and  to  ]>rovide  again.st  the  possibility  of  a 
reduction  in  the  amount  of  raw  material  imported  from  the 
United  States.  Various  sources  arc  suggested,  expansion  in 
some,  development  in  others.  The  fact  remains  that  America 
is  consuming  more  of  her  own  cotton  every  year,  the  demand 
for  cotton  goods  is  growing,  and  Lancashire  is  in  the  position 
that  her  supply  of  raw  material  has  to  be  imported.  The 
writing  is  plain,  and  it  will  be  interesting  to  see  what  steps 
are  taken  in  the  near  future  to  safeguard  the  supply. 

It  is  not  the  province  of  the  writer  of  this  article  to  discuss 
the  question  of  the  electric  driving  of  textile  mills.  That  will 
}](■  done  in  this  issue  by  others.  It  may,  however,  be  stated 
that  there  is  not  much  likelihood  of  large  extension  in  the  near 
future.  The  mills  are  working  at  full  capacity,  and  it  is  not 
conceivable  that  while 
they  can  turn  out  the 
material  at  the  high 
])rices  ruling  and  de- 
mand so  great  that  they 
will  stop  one  moment 
to  instal  new  power 
plant.  Any  conversion 
made  will  have  to  take 
place  without  interfer- 
ing with  the  running 
of  the  machinery.  This 
can  be  done.  It  is  a 
curious  commentary 
on  the  economical  drive 
which  is  so  typical  of 
Lancashire  mills — the 
medium  s^jeed  engine 
and  the  roj)e  trans- 
mission— that  even  with 
all  the  propaganda  work 
undertaken  only  5 
per  cent,  of  the  total 
spindleage  is  driven 
electrically,  and  only 
i  per  cent,  of  these 
s])indles  are  driven  by 
power  purchased  from 
power  companies.  The 
total  spindleage  is  ap- 
proximately .55,000,000. 
Many  of  the  advantages 
claimed  for  the  electric 
driving  do  not  apply  to 
Lancashire  mills.  It 
the  mill  is  running,  then 
every  department  is  in 
full  .swing,  and  the 
running  hours  are  con- 
stant, so  that  the 
value  of   departmental 

use  is  not  of  any  moment.  Regularity  of  drive  is  granted, 
and  with  automatic  looms,  particularly,  such  regularity  is  a 
great  asset.  The  electrical  engineers  to-day  who  cater  for 
textile  driving  understand  their  work  thoroughly,  and  the 
writer  firmly  believes  that  more  real  research  work  in  connec- 
tion with  textile  machinery  has  been  undertaken  by  electrical 
engineers  during  the  past  few  years  than  has  been  accom- 
plished by  the  textile  machinist  himself.  It  is  a  good  sign, 
and  no  doubt  will  lead  eventually  to  changes  in  textile  machi- 
nery that  may  be  revolutionary  in  character.  One  thing  is 
very  evident  in  regard  to  electric  driving,  namely,  that  in  the 
future  the  current  will  be  purchased  and  not  generated  at  the 
mill. 

During  the  war  there  has  been  comparatively  little  machi- 
nery built,  only  that  actually  necessary  for  war  work,  and 
consequently  no  development.  Recently  one  has  come  across 
uew  machines,  but  in  the  main  these  have  been  niodifications  of 
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existing  types  and  demonstrate  no  new  principles.  The  writer 
is  aware,  however,  of  experimental  work  that  is  now  being 
carried  on  whicli  may  result  in  entirely  liew  types  of  nuicliines. 
The  co-operation  of  engineers  of  all  kinds  during  the  war  will 
undoubtedly  have  a  beneficial  effect  upon  textile  machinery ; 
not  only  i*  it  quite  possible  that  minds  fresh  to  the  matter 
will  introduce  new  ideas,  but  the  present  construction  will  be 
improved.  Up  to  the  present,  textile  machinery  has  been 
produced  very  cheaply.  That  day  is  past,  and  with  it  the 
slur — we  hope — that  looms,  for  example,  were  only  foundry 
jobs.  It  is  quite  reasonable  to  believe  the  pneumatic  and 
electrical  forces  will  ultimately  be  employed  in  certain  opera- 
tions. For  example,  the  j)resent  method  of  picking  or  pro- 
jecting the  shuttle  from  the  shuttle  box  to  shuttle  box  is  non- 
positive  and  extremely  wasteful  in  power.  It  has  been  proved 
that  pneumatic  force  can  be  utilised  to  effect  this,  but  in  order 
to  secure  the  result,  the  whole  loom  has  to  be  re-designed,  the 

shuttle  consisting  of 
a  torpedo-shaped  re- 
ceiver, which,  by  the 
way,  will  carry  a  com- 
paratively large  quan- 
tity of  weft. 

Motor  transport  has 
been  largely  adopted  in 
Lancashire,  and  with 
excellent  results.  As 
a  matter  of  fact,  many 
mills  were  kept  working 
during  the  recent  rail- 
way strike  by  the  em- 
ployment of  this  method 
of  conveying  raw 
material  to  the  mills 
and  finished  product 
from  them.  In  con- 
sidering this  matter, 
one  must  remember 
that  the^  Lancashire 
mills  are  largely  indi- 
vidual, that  is,  they 
either  spin,  weave, 
bleach,  dye  or  finish. 
It  is  no  uncommon 
thing  for  a  motor  lorry 
to  take  a  load  of  cloth 
from  a  mill  in  Burnley 
to  the  Manchester  ware- 
house, proceed  to  Old- 
ham to  pick  up  a  load  of 
yarn,  and  then  proceed 
back  to  the  mill  the 
same  day.  By  rail, 
days  might  be  occupied 
in  this  transportation. 

As  regards  foreign 
markets,  there  is  no 
doubt  that  compe- 
tition is  becoming  more  severe,  but  there  is  no  cause  for  alarm. 
One  cannot  accept,  for  example,  the  many  extreme  statements 
of  Japanese  competition  seriou.sly.  At  the  best,  Japan  to-day 
has  no  more  than  three  million  spindles,  and  she  has  a  large 
population  to  supply  with  cotton  goods.  In  South  America, 
before  the  war,  certain  markets  were  almost  wholly  German, 
but  during  the  war  excellent  work  hae  been  accomplished  there, 
and  undoubtedly  our  trade  has  increased.  The  reconstructed 
Board  of  Trade  with  its  Trade  Commissioners  and  Overseas 
Department,  are  doing  excellent  work — work  which  should 
have  been  done  many  years  ago. 

Taking  everything  into  account,  provided  we  are  not  handi- 
capped by  labour  disputes,  Lancashire  will  still  remain  pre- 
eminent in  the  cotton  industry.  Even  to-day  there  are  many 
buyers  from  America  imploring  manufacturers  to  sell  them 
fabrics.  But  Lancashire  is  now  busy  with  her  own  customers, 
and  there  arc  years  of  good  trade  ahead. 

1* 
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Princij^los  of  Manufacturini^  Textile  Goods  from  an 
Enji^iiieerini^  Point   of  View. 


RevioM-    oi"     (Ii«    Vario 

iiv  «  .  >ivi:its.  >i.s,-..i. 

TT  is  proposed  in  thi.x  article  to  ilciil  only  witii  the  inanu- 
fat'ture  of  cotton  jroods.  The  niai'liini-ry  and  processes  used 
in  the  treatment  of  lini-n.  wool  and  other  fibres  ditTer  to  some 
p.xtent  from  tiiose  used  in  cotton,  but  in  many  respects  the 
principles  involved  are  very  similar. 

Processes  ix  Cotton  MANiF.\cTrRE.     Spinxixg. 

Cotton  fibres  of  the  best  quality  are  from  l.t  to  IJ  in.  lonfj. 
those  of  common  qualities  from  I  in.  to  1  in.  in  length,  and 
their  diameter  varies  from  about  0(H>)f)  to  OfMXIS  in.  The 
fibres,  in  cross  section,  resemble  flattened  tubes,  and  a  marked 
characteristic  is  that  each  is  twisted  to  the  right  and  left  many 
times  about  its  longitudinal  axis. 

The  spinner  receives  the  raw  cotton  in  a  compressed  bale 
in   which'thr   filifs   an'   iii'i^niattiMl   state   ami    niixrd    uitli 


US    Proces.ses    Involved. 

.■<li.,  and  W.    A.   II.VMON. 

cotton  are  cond)ed  at  this  stage,  all  short  fibres  being  removed, 
but  this  condiing  is  omitted  in  medium  and  lower  class  cottons, 
and  after  carding  the  cotton  jiasses  to  tlie  drawing  process. 
The  funi-tion  of  drawing  is  two-fold.  In  the  previous  jiro- 
ce.sses  care  has  been  taken,  so  far  as  possible,  to  get  the  material 
uniform  in  weight  per  unit  of  length.  This  levelling  uj) 
process  is  continued  during  drawing  by  "  doubling  "  or  bring- 
ing together  about  six  separate  carded  slivers.  At  the  same 
tinu'  drawing  or  attenuation  of  this  mass  is  carried  out  by 
passing  the  material  between  four  pairs  of  rotating  rollers, 
each  |)air  moving  at  a  higher  surface  s))eed  than  the  |>receding 
pair,  so  that  the  resulting  sliver  is  about  the  same  weight 
per  yard  as  one  of  the  six  card  slivers  wliich  jiroduced  it. 
This  drawing  out  process  tends  to  bring  the  fibres  |)arallel 

to    the    lengthTofftlicTsliviT.    tlie'|iositi(iiis*llirvJluust    occupy 


1.  Raw  cotton. 

2.  Opensd  cotton. 

3.  Cardjd  sliver. 

4.  Drawn  sliver. 


Fio.   I. — Cotton 
Slubbing  frame  bobbin. 
Intermediate  frame  bobbin. 
,  Roving  frame  bobbin. 


IX  VariocsJ.Stages. 

8.  Roving  frame  bobbin. 

9.  Twist  mule  cop  (for  war 
10.  Pin  mule  cop  (for  weft). 


11.  Twist  ring  frame  bobbin 

12.  Weft  ring  ftame  bobbin. 

13.  Ring  dcub!tr  fcobb-n. 


considerable  impurities,  such  as  broken  seed,  leaf  and  sand. 
The  function  of  spinning  is  to  convert  this  tangled  mass  of 
fibres  into  a  thread  suitable  for  weaving  into  cloth  or  for  other 
purposes.  The  packed  cotton  from  the  bales  is  first  broken 
up  into  a  more  open,  fleecy  mass,  and  this  is  usually  done  in 
conjunction  with  mixing,  where  broken  up  bales  of  cotton  of 
slightly  different  qualities  are  mixed  together  in  accordance 
with  the  kind  of  yarn  to  be  produced.  After  mixing,  the 
cotton  is  ■'  opened,"  which  con.sists  of  getting  it  into  an  open, 
loose  state  ;  in  this  process  the  greater  part  of  the  impurities 
are  removed,  and  at  the  end  of  opening  the  cotton  is  in  the 
form  of  a  '"  lap  "  or  roll  of  cotton,  about  40  in.  long  and  16  in. 
diameter,  and  weighing  about  12  oz.  per  yard. 

The  material  is  now  carded,  and  at  this  stage  many  immature 
fibres,  short  fibres  and  small  impurities  are  removed.  A 
beginning  is  also  made  in  arranging  the  fibres  parallel  to  each 
other,  and  at  the  end  of  carding  the  material  is  in  the  form  of 
a  ■"  sliver,"  an  untwisted  rope  of  cotton,  about  J  in.  in 
diameter,  coiled  in  a  can  about  9  in.  diameter  and  3  ft,  high. 
Sliver  weighs  about  .50  grains  per  yard.     The  best  classes  of 


before  they  can  be  spun  successfully  into  a  thread.  This 
doubling  and  drawing  process  is  usually  repeated  a  second 
and  a  third  time,  and  at  the  end  of  it  the  sliver  is  practically 
uniform  in  weight  per  unit  of  length,  and  the  fibres  are  mostly 
parallel. 

The  next  process  consists  of  drawing  the  material  until  it  is 
sufficiently  fine  to  be  spun  into  thread.  This  has  to  be  done 
gradually  and  a  certain  amount  of  twist  has  ta  be  introduced 
to  enable  the  material,  nowknow'n  as  '"  roving,"  to  be  handled. 
It  is  in  tlie  form  of  a  soft  weak  thread,  varying  in  diameter 
fromabout  J  in.  at  the  beginning  to  about  1-16  in.  or  1-32  in.  at 
the  end,  and  is  wound  in  parallel  layers  on  bobbins.  Finally, 
this  roving  is  spun  in  a  spinning  machine.  The  material 
receives  a  final  drawing  out,  and  is  then  twisted  into  a  firm 
thread  or  yarn  ca|)able  of  standing  the  stresses  to  which  it 
is  subjected   during   weaving. 

Throughout  the  s])inning  processes  differences  in  treatment 
are  made  according  to  whether  the  yarn  being  spun  is  to  be 
used  for  warp — the  threads  which  run  the  length  of  the  cloth — 
osweft — the  threads  running  across  the  cloth.     The  former  are 
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subjected  to  a  much  greater  tension  and  to  greater  wear 
during  weaving  than  the  latter,  and  must,  in  consequence, 
be  stronger.  This  end  is  attained  by  a  suitable  selection  of  the 
raw  cotton,  by  putting  a  greater  number  of  twists  per  inch 
in  warp  than  in  weft  yarn,  and  by  coating  the  warp  threads 
with  size  before  weaving.  Illustrations  of  cotton  in  variou.s 
stages  of  manufacture  are  given  in  Fig.  1 . 

Processe.s  Prep.ar.atorv  to  Weavi.ng. 
\\  arp  yarn  requires  considerable  preparation  after  s])inning 
before  it  is  ready  for  weaving.  Usually  it  i.s  first  transferred 
from  the  bobbin  or  cop  of  tin'  spinning  machine  to  flanged 
warpers  bobbins  on  which  it  i.s  wound  in  parallel  layers.  Then 
bv  one  of  several  available  warping  processes  it  is  wound, 
usually  in  two  stages,  on  to  the  loom  beam,  on  which  the 
required  number  of  warp  threads  for  the  cloth  to  be  woven 
are  placed  side  by  side.  At  some  stage  in  this  warping  process 
the  yarn  is  sized  by  saturating  or  coating  it  with  a  preparation 
of  starch,  flour,  &c.  This  treatment,  after  the  yarn  has  been 
dried  by  passing  it  over  the  surface  of  a  steam  heated  cylinder 
or  through  a  hot  air  chamber,  renders  the  yarn  smooth  and 
strong  enough  to  stand  the  treatment  it  receives  during 
weaving.  The  opportuntiy  is  also  taken  during  the  winding 
and  warping  processes  to  remove  any  weak  places  in  the  yarn 
and  to  get  each  tliread  into  as  good  a  condition  as  possible. 
.\fter  the  threads  have  been  wound  on  the  loom  beam  they 
have  to  be  placed  in  a  position  ready  for  weaving  into  cloth, 
that  is,  they  have  to  be  passed  through  the  lieald,^  and  reed. 
This  may  be  done  in  two  ways,  first,  by  passing  the  threads 
singly  through  the  eyes  of  the  healds  and  in  groups  of  two 
or  more  between  the  dents  of  the  reed  ;  this  is  known  as 
drawing-in  and  may  be  performed  either  manually  or  mechani- 
cally, or  second,  by  attaching  the  new  threads  to  threads 
which  are  already  in  the  healds  and  reed  and  then  by  drawing 
them  forward  they  are  passed  through  the  healds  and  reed. 
This  operation  when  performed  manually  is  known  as  twisting, 
and  when  mechanically  done  is  known  as  tying-in. 

Weft  yarn,  which  is  to  be  woven  into  grey  cloth,  does  not, 
as  a  rule,  require  much,  if  any,  preparation  before  use  in  the 
loom.  The  yarn  is  spun  into  a  cop  or  on  a  bobbin  which  can 
be  used  directly  in  the  loom  shuttle.  It  is  a  common  practice, 
however,  to  keej)  the  weft  for  a  time  in  a  moist  atmosphere 
to  improve  its  weaving  qualities.  Recently  the  practice  of 
rewinding  the  weft  has  become  very  much  in  vogue,  the 
object  of  this  process  being  to  remove  weak  places  and  to 
wind  the  weft  into  a  more  compact  form,  thus  increasing 
the  holding  capacity  of  the  shuttle  by  2  to  2|  times,  and  by 
this  means  improving  the  quality  of  cloth  and  jiroductiveness 
of  the  loom  and  greatly  decreasing  the  waste  made  during 
weaving. 

If  either  the  warp  or  the  weft  yarns  have  to  be  dyed  before 
weaving,  they  may  be  first  reeled  into  hanks,  which  are  dyed 
and  then  rewound  on  warpers  bobbins  in  the  case  of  warp, 
and  on  pirns  or  tubes  for  weft.  Weft  yarn  is  often  dyed  in 
the  form  of  the  cop  spun  on  the  spinning  machine,  and  warp 
yarns  are  frequently  made  up  in  the  form  of  a  ball  warj), 
consisting  of  a  long  chain  or  untwisted  rope  of  the  yarn,  in 
which  state  it  tmdergoes  the  dyeing  and  sizing  processes  before 
being  wound  on  the  loom  beam.  Yarn  for  export  is  generally 
reeled  into  hanks  which  are  then  compressed  into  suitably 
sized  bundles.  Much  yarn  is  made  into  a  suitable  form  for 
lace  manufacture  and  into  sewing  thread,  knitting  and  crotchet 
cotton,  &c.  The  yarns  used  are  generally  of  good  quality, 
and  are  always  folded  or  doubled,  consisting  of  several  single 
yarns  twisted  together  to  form  one  thread.  Such  yarn  is 
frequently  ''  gassed,"  i.e.,  singed  by  gas  or  electricity. 

Weaving. 

The  process  of  weaving  consists  of  interlacing  the  warp  and 
weft  in  some  predetermined  manner  to  form  cloth.  The 
fabrics  produced  in  the  loom  are  extremely  varied,  both  in 
weight  and  in  general  character,  from  the  finest  muslin  fabrics 
to  heavy  woollen  rugs  and  blankets  and  driving  belt  textures, 
and  from  plain  textures  to  highly  decorated  fabrics. 

In  the  manufacture  of  the  various  textures  wMch  are  the 


product  of  the  loom  a  great  deal  of  care  has  to  bo  taken  in  the 
selection  of  the  right  kind  of  materials  and  their  proper  pro- 
portions to  produce  the  desired  type  of  fabric  ;  and  when  a 
fabric  has  to  be  ornamented,  this  should  be  applied  in  such  a 
manner  as  not  to  injure  the  texture  in  anv  wav. 

Bleacuing,  Dyei.ng,  Pri.ntixg  and  Finishing. 
Cloth,  when  woven,  has  usually  to  be  "  finished  '"  in  one  wav 
or  another,  and  a  great  deal  has  to  be  bleached,  dyed  or  printed 
ill  addition.  Bleaching  is  the  process  used  for  removing  im- 
]jurities  and  various  colouring  matters  found  in  cotton,  so  as 
to  leave  the  cloth  white.  Many  dift'erent  methods  are  lised 
for  bleaching,  but  the  following  is  tyi)ical.  The  cloth  is  wetted 
out  and  impregnated  witli  milk  of  lime  ;  it  is  then  boiled  for 
six  or  eight  hours,  then  washed  and  treated  with  acid  to 
remove  the  lime  ;  a  second  boiling  with  soda  then  takes  place, 
after  which  the  cloth  is  washed  and  treated  with  bleaching 
powder,  followed  by  washing,  souring  with  acid  and  final 
washing.  Electric  bleaching  is  used  to  some  extent,  elec- 
tricity being  used  in  the  preparation  of  a  hypochloride,  used 
instead  of  bleaching  powder.  Cloth  which  is  to  be  printed 
is  always  singed,  in  which  process  the  projecting  fibres  known 
as  ■"  nap  "  are  burnt  oft'.  This  is  done  in  some  cases  by  passing 
the  cloth  over  a  red  hot  copper  plate,  or  a  gas  flame  singeing 
arrangement  may  be  tised.  Cloth  is  "'  finished  "  in  many 
different  ways,  but  generally  this  process  consists  of  calender- 
ing or  mangling  the  cloth  in  one  way  or  another  to  improve  its 
appearance. 

After  the  foregoing  brief  description  of  the  processes  involved 
in  manufacturing  yarn  into  cloth,  the  machines  used  and  the 
problems  confronting  the  textile  engineer  in  the  designing  of 
these  machines  can  be  appreciated. 

Spinning  Machinery. 

Spinning  machines,  with  one  or  two  exceptions,  work  under 
practically  steady  load  and  continuously,  and  are  therefore,  in 
general,  more  suited  to  group  driving  than  to  individual 
driving. 

Bale  Breaking,  Opening  and  Scutching. 

The  bale-breaking  machine  acts  on  the  cotton  through  the 
medium  of  two  or  four  pairs  of  coarsely  toothed  rollexs,  between 
which  the  pieces  of  cotton  taken  from  the  bale  are  passed.  Each 
l)air  of  rollers  moves  at  a  greater  surface  speed  than  the  pre- 
ceding pair,  and  in  this  way  the  lumps  of  cotton  are  pulled  out 
into  a  loose  condition.  During  the  process  much  sand  and  dirt 
is  shaken  out,  and  provision  has  to  be  made  for  its  removal. 
The  material  is  fed  into  the  machine  by  means  of  a  travelling 
lattice  or  endless  chain  of  wooden  laths,  on  which  the  cotton 
is  placed.  These  travelling  lattices  are  largely  used  in  the 
earlier  stages  of  spinning,  whilst  the  cotton  is  in  a  loose  state, 
for  conveying  the  material  from  machine  to  machine  with  a 
minimum  of  handling.  Air  currents  are  also  largely  made  use 
of  to  move  the  cotton  both  in  the  machines  themselves  an  "I 
from  room  to  room.  From  the  bale  breaker  the  cotton  passes 
usually  by  lattice  conveyors,  to  the  mixing  bins,  whence  it  is 
taken  by  air  currents  through  dust  tubes  to  the  "  blowing  "' 
room,  where  the  opening  machines  are  placed. 

Many  dift'erent  types  of  opening  machines  are  used,  but  in 
the  majority  the  cotton  is  fed  into  a  chamber,  where  it  is  acted 
on  by  the  blades  of  a  revolving  beater  cylinder.  This  beating 
action  opens  the  cotton  and  shakes  out  much  dust,  &c.,  which 
passes  through  grids  formed  in  the  casing  of  the  beater  chamber. 
An  air  current,  induced  by  a  fan,  helps  to  carry  the  cotton  from 
the  beater  chamber  to  a  pair  of  collecting  cages.  The  cotton 
is  deposited  in  the  form  of  a  sheet  on  the  perforated  surfaces 
of  these  cages  by  the  action  of  the  air  current,  which  passes 
through  the  perforation  to  the  interior  of  the  cages,  which  are 
in  communication  with  the  fan  chamber.  The  cages  are 
cylindrical  drums,  and  as  they  are  rotated  the  sheet  of  cotton 
formed  on  their  surfaces  is  fed  to  a  pair  of  calender  rollers, 
which  compress  it  and  pass  it  forward  to  be  wound  on  a  round 
bar  or  tube,  and  so  formed  into  a  lap.  Whilst  passing  under 
the  action  of  the  air  current  from  the  beater  to  the  cages  the 
material  travels  over  the  bars  of  a  grid,  which  helps  in  the 
cleaning  process. 
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Till"  opening  and  clcaiiin'j  process  is  now  continued  in  the 
scutching  niachim-.  A  slieet  of  cotton,  composed  of  three  or 
four  thicknesses  of  oiiener  lap,  and  formed  by  unwinding 
three  or  four  la|is  siniiiltaiu-ously,  is  fed  l)y  means  of  a  i)air  of 
feed  rollers,  or  similar  arrangements,  into  the  sc  utiher  heater 
chamber,  and  the  end  of  the  sheet  is  ])re.sented  to  tlie  action 
of  the  beater  blades.  The  boater  consists  of  two  or  three 
blades  api)roximately  rectangular  in  section,  carried  at  the 
extremities  of  arms  mounted  on  the  beater  shaft.  A  two- 
bladed  beater  is  about  11  in.  in  diameter  across  the  blades, 
and  revolves  at  about  1,I(K)  revs,  per  min.  The  ra])idly 
moving  blades  strike  the  end  of  the  sheet  of  cotton  ])resented 
to  them  and  detach  a  certain  amount  of  the  material,  which 
is  carried  round  the  chamber,  the  bottom  of  which  is  made 
of  grid  bars  to  allow  dirt  to  fall  out.  After  passing  through 
the  beater  chamber  the  cotton  travels  as  in  the  opener  to  du.st 
cages,  after  which  it  is  again  formed  into  a  la|>.  At  the  end 
of  scutching  the  material  ought  to  be  nearly  clean,  so  that 
the  next  machine,  the  carding  engine,  has  only  to  remove 
short  fibres,  motes  and  small  entanglements  known  as  nap. 

Great  care  must  be  taken,  both  in  oj)ening  and  sciitching 
machines,  with  the  construction  and  si'tting  of  the  beaters, 
so  that  the  cotton  is  properly  treated  without  being  cut  or 
crushed.  The  length  of  la])  i)roduced  is  kept  uniform  by  an 
automatic  stop  motion,  which  .stops  the  machine  when  the 
required  length  has  been  delivered.  The  weight  and  thick- 
ness of  the  lap  are  kept  as  regular  as  pos.sible,  and  this  is 
usually  done  by  automatically  varying  the  sjieod  of  the  feeding 
roller  according  to  the  thickness  of  cotton  ])a.ssing  imder  it ; 
if  the  thickness  for  any  reason  increases,  the  speed  of  tlic 
roller  is  reduced,  and  rice  versa.  The  arrangements  for  the 
necessary  air  currents  both  in  the  machines  themselves  and 
between  the  machines  and  the  outside  air,  need  careful 
designing  and  attention. 

Caudixg. 

The  chief  organ  of  the  carding  engine  is  a  cylinder  about 
40  in.  diameter  and  40  in.  wide,  whose  surface  is  entirely 
covered  with  fine  wire  teeth  set  in  a  doth  foundation  or  fillet. 
The.se  teeth,  of  which  there  are  about  500  ])er  sq.  inch,  project 
about  I  in.  from  the  cloth  foundation  and  are  slightly  inclined 
forward  for  about  throe-quarters  of  their  length.  The  teeth 
are  kept  sharp  by  meansof  a  grinding  roller,  which  is  a])j)lied 
periodically.  The  lap  formed  on  the  scutcher  is  fed  slowly 
into  the  machine,  and  a  "  licker  in  "  roller,  about  9  in.  diameter, 
running  at  about  3.50  revs.  j>er  min.,  carries  the  material  to 
the  teeth  on  the  cylinder,  which  rotates  at  about  IfiO  revs, 
per  min.  As  the  fibres  are  carried  round  by  the  cylinder 
wire  the  carding  is  done  by  a  similar  set  of  wire  teeth  mounted 
on  bars  termed  "  flats,"  which  extend  across  the  face  of  the 
cylinder,  and  are  so  disposed  that  the  wire  teeth  on  them  very 
nearly  touch  those  on  the  cylinder.  These  "  flats "  are 
formed  into  an  endless  chain  and  are  slowly  withdrawn  from 
action  for  cleaning  pur|ioses.  The  teeth  on  these  flats  are  so 
set  that  as  the  fibres  are  carried  past  by  the  raj>idly  moving 
cylinder  teeth,  short  fibres,  motes,  &c.,  are  deposited  on  the 
flats,  which  are  practically  stationary.  The  fibres,  after 
passing  the  flats  are  strijiped  from  the  cylinder  at  a  point 
about  diametrically  oj)i)osite  the  feeding  ])oint  by  a  roller 
also  covered  with  wire,  termed  the  "  dofler,"  about  24  in. 
diameter,  and  running  at  about  15  revs.  j)cr  min.  From  the 
doft'er  the  fibres  are  removed  in  the  form  of  a  web  by  a  rapidly 
oscillating  strii)i)ing  comb,  and  this  web  is  collected  and 
pa.ssed  through  a  trumpet-shajjed  orifice,  from  which  it  emerges 
and  is  coiled,  as  ""  sliver  "  into  a  can. 

The  clothing  of  the  various  surfaces  with  wire  requires 
considerable  care,  and  variation  must  be  made  to  suit  the  kind 
of  cotton  that  the  card  is  to  operate  on.  Proper  provision 
must  also  be  made  for  setting  the  various  organs  relatively 
to  each  other,  and  for  taking  up  wear  at  the  cylinder  and 
roller  bearings.  The  wire  teeth,  especially  on  the  flats  and 
cylinder,  require  frequent  grinding,  and  the  necessary  driving 
gear  for  the  grinding  rollers  must  be  ])rovided.  The  flats 
are  cleaned  or  stripped  in  turn  during  working,  but  it  is  also 
necessary  to   strip  the  cylinder  and  doffer  once  or  twic^e  a  day, 


since  a  considerable  tpiantity  of  lIulT  and  dust  collect  amongst 
the  wires  on  their  surfaces.  This  stri|>|)ing  is  generally  done 
by  a  revolving  wire  brush.  The  various  rollers  must  be 
carefully  balanced  and  careful  designing  is  necessary  to  |)re- 
vent  detrimental  air  currents  from  being  set  up  within  the 
cylinder  casing.  The  starting  load  on  a  carding  engine  is  a 
heavv  one,  due  to  the  heavy  cylinder.  ;nid  aiiqile  driving  |iower 
must  be  provided. 

Draw  INC.. 
The  drawing  frame  is  a  sinqile  machine,  but  its  function  is 
an  important  one.  The  machiiu'  consists  essentially  of 
four  ])airs  of  rollers,  each  ])air  rotating  at  a  higher  speed  than 
the  ]irece<ling  one.  Six  or  eight  slivers  from  the  carding 
engine  are  ''  doubled  "  or  fed  side  by  side  to  the  first  )iair  of 
rollers,  and  as  the  nmterial  passes  from  one  pair  of  rollers 
to  the  next  it  is  drawn  out  and  the  fibres  arranged  i)arallel 
to  each  other.  The  bottom  rollers  are  made  of  metal  and 
are  usually  fluted  longitu<linallv  ;  the  top  rollers  are  of  metal 
covered  with  woollen  cloth  and  a  leather  sheath.  These 
rollers  must  be  made  with  great  care,  and  the  distance  between 
each  j)air  must  be  arranged  to  suit  the  length  of  fibres  and 
the  kind  of  sliver,  the  distance  being  usually  slightly  greater 
than  the  length  of  the  fibres.  After  leaving  the  drawing  rollers 
the  sliver  ])asses  through  a  trumpet-shaped  guide  to  a  pair  of 
calender  rollers,  which  deliver  it  to  a  coiler  head,  by  mean.s 
of  which  it  is  again  coiled  in  a  sliver  can.  Provision  must 
be  made  for  stopping  the  machine  when  any  one  of  the  slivers 
being  fed  into  the  machine  breaks,  or  should  the  drawn  sliver 
break  between  the  rollers  and  the  coiler,  or  should  th(!  sliver 
can  become  too  full  from  inattention.  The  rollers  should 
also  be  provided  with  cleansing  arrangements  to  collect  the 
'■  fly,"  com])osed  of  short  fibres,  thrown  off  during  drawing, 
and  which,  unless  systematically  removed,  form  "  shibs  " 
which  get  into  the  sliver  and  eventually  form  thick,  soft 
places  ill  the  yarn. 

Slubbing  and  Roving. 
After  leaving  the  drawing  frames  the  material  is  passed 
successively  through  the  slubbing,  the  intermediate,  and 
the  roving  frames,  and  in  each  the  drawing  out  process  is 
continued.  The  three  machines  are  similar  in  constrution 
and  action,  differing  only  in  the  size  and  strength  of  the 
parts  and  in  speed  to  suit  the  gradual  reduction  in  weight  of 
the  material  treated.  Briefly,  each  machine  consists  of  a 
set  of  drawing  rollers  for  attenuating  the  material,  of  the 
mechanism  necessary  to  impart  a  small  amount  of  twi.st  to 
it,  and  the  winding  mechanism  to  wind  the  product  on  a 
bobbin. 

The  drawing  rollers  are  similar  to  those  used  in  the  drawing 
frame.  On  leaving  these  rollers  the  material  passes  to  the 
flyer,  mounted  on  and  rotating  with  a  s])indle  driven  at  a 
constant  s])eed.  Passing  first  through  a  hole  in  th(!  centre 
and  the  to])  of  the  flyer  the  material  then  passes  down 
one  of  the  arms  and  thence  on  to  the  bobbin,  which  is  mounted 
loosely  on  the  spindle,  and  driven  se])arately.  Every  revo- 
lution made  by  the  spindle  im])arts  one  twi.st  to  the  "  roving," 
and  by  suitably  arranging  the  length  delivered  by  the  drawing 
rollers  to  the  s])eed  of  the  s])indles.  any  reiiuired  inunber  of 
turns  ])er  inch  can  be  inserted.  The  roving  is  laid  in  ijarallel 
layers  on  the  bobbin  by  causing  the  latter  to  rise  and  fall, 
and,  by  reducing  the  travel  of  the  bobbin  after  each  layer 
has  been  wound,  the  ends  of  the  bobbin  are  given  a  conical 
shape.  The  rate  of  winding  is  regulated  by  the  difference 
between  the  sjieeds  of  bobbin  and  spindle,  and  generally  in 
cotton  s])inning  the  speed  of  the  bobbin  exceeds  t\w  s])eed  of 
the  spindle.  As  the  bobbin  increases  in  diameter  its  s|)eed  must 
be  reduced,  which  is  usually  effected  by  driving  the  bobbin 
by  means  of  a  pair  of  cone  pulleys,  through  the  medium  of 
a  differential  motion,  which  permits  of  the  speed  variation 
given  by  the  cones  ap])lying  only  to  the  difference  in  speed 
between  bobbin  and  s|jindle,  and  enables  the  same  cones  to 
be  used  for  varying  the  s])eed  of  the  lifter  rail  which  lifts 
and  lowers  the  bobbins  ;  the  speed  of  this  rail  must  also  bo 
reduced  as  the  bobbin  fills,  in  order  to  keeji  the  pitch  of  the 
coils    constant. 
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Spinxing. 
The  spinning  of  the  roving  into  yarns  is  carried  out  either 
on  the  spinning  mule  or  on  the  ring  frame  ;  the  former  treats 
the  material  intermittently  in  stretches  of  about  64  in.,  first 
drawing  and  twisting  it,  then  winding  it  ;  in  the  latter  the 
|iroce.s.ses  are  continuous  and  simultaneous — In  the  mule  the 
roving  is  first  drawn  by  drawing  rollers,  and  on  leaving  these 
it  passes  to  the  spindle,  wliose  rotation  imparts  twist  to  the 
yarn,  and  on  which  the  yarn,  after  being  twisted,  is  wound  in 
the  form  of  a  cop.     The  spindles  are  arranged  nearly  vertically 
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Fig.  2. — Aprp.nxrMATE  Vakiatkiv  iv  Phwki;  Reqcired  to  Drive 

SPIXNIXC     ilULE. 

on  a  carriage,  which  is  caused  to  recede  slowly  and  at  uniform 
s])eed  from  the  drawing  rollers  through  a  distance  of  about  64  in. 
During  the  outward  movement  of  the  carriage  the  rollers  are 
delivering  cotton  to  the  spindles,  which  are  rotated  at  a  speed 
of  about  8,()(X)  revs,  per  min.,  and  impart  the  necessary  twist 
to  the  yarn.  When  the  carriage  has  reached  the  outward  limit 
of  its  travel  the  rollers  and  spindles  stop.  Before  the  carriage 
begins  its  inward  run  the  spindles  are  rotated  several  times  in 
the  reverse  direction  to  unwind  a  few  coils  of  yarn,  wdiich  have 
been  wound  during  twisting  between  the  spindle  point  and  the 
cop.  The  carriage  is  then  drawn  in  at  a  much  faster  rate  than 
during  the  outward  movement,  and  during  the  inward  run  the 
stretch  or  length  of  spun  yarn  is  wound  on  the  cop.  the  spindles 
being  rotated  at  a  varying  speed  to  suit  the  varying  diameter 
of  the  cop.  The  process  is  then  repeated.  Although  apparentlv 
a  simple  process,  the  mechanism  required  to  carry  it  out  satis- 
faetoril)'  is  verv  complicated,  owing  to  the  intermittent  charac- 
ter of  the  movements  and  the  delicate  nature  of  the  material 
being  treated.  The  driving  effort  required  varies  greatly 
throughout  the  cycle  of  operation,  the  power  rising  rapidlv 
to  its  maximum  during  the  starting  up  of  the  carriage  on  its 
outward  run.     (Fig.  2.) 

In  the  ring  spinning  frame  (Fig.  3)  the  roving  is  passed 
between  drawing  rollers,  which  complete  the  drawing  out  of 
the  material.  On  leaving  the  rollers  the  cotton  passes  through 
a  guide  eye  fixed  a  short  distance  above  the  top  of  the  spindle  : 
then  it  passed  through  the  traveller,  a  small  c'  shaped  metal 
eye,  which  is  sprmig  into  position  on  the  flange  of  the  ring 
round  which  it  is  free  to  travel.  On  leaving  the  traveller  the 
yarn  passes  direct  to  the  bobbin  on  which  it  is  wound  ;  the 
bobbin  is  slipped  tightly  on  to  the  spindle,  and  spindle  and 
bobbin  rotate  at  the  same  speed.  The  bobbin  rotates  at  a 
speed  of  about  10,000  revs,  per  min.,  and  draws  the  traveller 
rounil  the  ring  at  a  speed  nearly  as  high,  the  traveller  lagging 
behind  the  bobbin  a  sufficient  number  of  revolutions  to  allow- 
the  bobbin  to  wind  on  a  length  equal  to  the  roller  delivery. 
The  traveller  regulates  the  tension,  and  must  be  changed  if 


the  weight  or  "  count  "  of  the  yarn  is  changed.  The  ring  rail 
is  made  to  rise  and  fall  continuously  through  a  distance  equal 
to  the  depth  of  the  "'  chase  ""  or  inclined  part  of  the  bobbin,  and 
the  lowest  point  reached  by  the  rail  is  made  .slightly  higher 
after  each  traverse.  With  a  constant  speed  of  spindles,  such 
as  is  generally  used,  the  tension  of  the  yarn  is  continually 
varying,  being  much  greater  when  the  ring  rail  is  at  the  top 
of  its  traverse,  guiding  the  yarn  on  to  the  smallest  bobbin 
diameter,  than  it  is  when  the  rail  is  in  its  bottom  position  with 
the  varn  passing  on  to  the  largest  bobbin  diameter.  This  is 
due  to  the  fact  that  th(>  |)iill  exiTted  on  the  traveller  by  the 
varn  becomes  more  nearly  radial,  and  consequently  must  be 
greater,  the  smaller  the  diameter  on  which  the  winding  is 
taking  place. 

By  a  suitable  reduction  in  speed  when  winding  on  the  smaller 
diameter,  or  an  increase  in  sjieed  when  winding  on  the  larger 
diameter,  the  tension  can  be  ke])t  uniform.  This  variable 
speed  spinning  is  being  used  to  an  increa.sing  extent,  the 
machines  being  individually  driven  by  variable-speed  motors, 
the  speed  variation  being  effected  automatically  according 
to  the  height  of  the  ring  rail.  The  speed  should  be  slow,  and 
approximately  uniform,  at  the  beginning  of  a  set  of  bobbins, 
say  about  9,0(X)  revolutions  per  minute ;  it  should  then 
gradually  increase,  and  during  the  greater  part  of  the  building 
up  of  the  bobbin  should  vary  from  about  10,0(HJ  revolutions 
with  the  ring  rail  at  the  top,  to  about  12,0TO  with  the  ring  rail 
at  tlie  bottom  of  its  traverse  ;  finally,  the  speed  should  again 
be  somewhat  reduced  towards  the  completion  of  the  bobbin. 

M.ACHixERY  Preparatory  to  Weavixg. 
Preparatory  nuichines,  as  a  rule,  are  simple  in  construction 
and  action.     Tiiey  vary  very  considerably  in  detail,  both  on 
account  of  the  different  ways 
__!n  which  yarn  has  to  be  pre- 
pared, and  because  consider- 
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able  differences  of  opmion 
exist  among  machine  makers 
and  users  as  to  the  best  type 
of  machine  for  carrying  out 
any  of  the  operations.  In 
winding  machines  the  tension 
on  the  yarn  should  be  kept  as 
nearly  regular  as  possible, 
with  as  high  a  winding  speed 
as  is  consi-stent  with  good 
winding.  This  usually  entails 
a  variation  in  the  rate  of 
revolution  of  the  bobbin  or 
pirn,  as  its  diameter  changes, 
although  in  many  cases  con- 
stant speed  is  used  and  the 
tension  maintained  constant 
])V  some  ten.sioning  device  ; 
the  resulting  simplification  of 
the  machine  is  obtained  at 
the  expense  of  production, 
since  the  average  winding 
?ipeed  is  much  lower  than  the 
maximum.  Warping  mach- 
ines, also,  must  wind  the 
varn  on  to  the  loom  beam  at 
uniform  ten.sion,  so  that  all 
the  warp  threads  can  be 
maintained  at  the  proper 
tension  during  weaving.  The 
doubling  or  folding  of  yarns 
is  done  either  on  a  ring 
doubler  (very  similar  in 
general  principle  to  a  ring  spinning  frame)  or  on  a 
■•  twiner  "  mule,  similar  to  the  spinning  mule.  Care  must 
be  taken  when  folding  yarns  to  ensure  equality  of  tension  on 
the  threads  which  are  being  twisted  together  ;  and.  in  the  case 
of  ring  doubling,  this  usually  necessitates  a  preliminary  wind- 
ing, in  which  the  single  threads  are  w-ound  side  by  side  without 
twist  on  a  flanged  bobbin. 
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Weaving  Machinery. 

t'loth  is  woven  on  a  loom,  usually  power  driven,  and  iiltliou};!! 
looms  vary  very  much  in  detail  and  coniplic-ation,  according 
to  the  kind  of  doth  they  produce,  certain  essential  parts  are 
common  to  all.  Sheddin;;  is  the  term  used  to  define  the  0|)era- 
tion  of  separating  the  warp  threads  into  two  lines,  which  must 
be  done  before  the  insertion  of  each  thread  or  "  \>'\vk  "  of  weft. 
In  the  simplest  form  of  shedding  motion  (Fig.  I)  the  warp 
threads  are  drawn  as  already  de.scribed.  through  the  eyes  of 
the  lieulds,  which  are  fixed  to  two  or  more  lath  frameworks, 
known  as  "  shafts,"  .so  that  when  such  a  shaft  is  lifted  or 
lowered  it  carries  up-or  down  with  it  all  the  war]i  threads  lirawn 
through  the  healds  on  that  shaft.  By  lifting  one  or  more  of 
the.se  shafts  and  lowering  the  remainder  a|)pro.\imately  nt\ 
equal  di.stance.  the  warp  .shed  is  formed.  Shedding  motions 
vary  from  the  simjile  type  described,  in  which,  with  two  shafts, 
every  alternate  warp  thread  must  be  lifted  or  lowered  at  the 
same  time,  to  the  Jacquard  shedding  motion,  in  which  anv 
warp  thread  can  be  lifted  or  lowered  indeiiendently  of  tin 
others. 

Picking  is  the  operation  of  sending  the  slmttie.  carrving  tiie 
weft  thread  between  the  lines  of  warp  formed  by  the  shedding 
motion.  The  shuttle  is  supported  during  its  passage  throuiih 
the  warp  shed,  by  a  wooden  raceboard  carried  by  the  "  slav," 
and  by  the  reed.  Otherwise  the  shuttle  is  uncontrolled 
during  its  passage.  When  clear  of  the  shed  the  shuttle  is 
brought  to  rest  in  a  shuttle  box,  one  of  which  is  jirovided  at 
each  end  of  the  slay.  The  picking  is  usually  done  niechanicallv 
by  means  of  a  cam  acting  through  levers  on  a  buffalo  hide 
picker  which  puslies  the  .shuttle  out  of  the  shuttle  box.  The 
picking  motion  is  one  of  the  least  satisfactory  parts  of  a  loom, 
but  it  has  to  perform  a  difficult  task.  The  time  available 
for  the  passage  of  the  shuttle  is  so  small  that  the  average 
speed  of  the  shuttle  must  be  from  40  to  50  ft.  ])er  second  : 
the  weight  of  the  shuttle,  as  the  weft  is  withdrawn,  is  con- 
stantly changing  :  and  the  slay  and  reed  which  guide  the 
shuttle  swing  backwards  and  forwards  as  the  latter  moves 
across. 


1.  Loom  Beam 

2.  i^arp  Threads 

3.  Hea/ds 

4.  Hea/dSha^s 

5.  Reed  3 


6.  Shutt/e 

7.  5lay 

8.  CrankShaPt 

9.  Cloth 

10.  TakingUpRoJIer 


Fig.  4. — Power  Loom  Mech.wis.m. 

After  it  has  been  carried  across  by  the  shuttle  the  weft 
requires  '"  beating  up  "  which  is  done  by  the  reed  already 
mentioned.  Movement  is  given  to  the  reed,  and  to  the  slay 
which  carries  it  by  means  of  cranks,  acting  through  connecting 
arms.  The  crank  shaft  is  usually  the  driving  shaft  of  the 
loom. 


In  addition  to  the  three  primary  motions  described 
shedding,  picking  and  beating-up — a  number  of  subsidiary 
motions  are  required.  The  cloth,  as  it  is  woven,  must  be 
drawn  forwar4l  or  "'  taken  up  "  ;  at  the  same  time  the  warp 
requires  "  letting  off  "  from  the  warp  beam.  A  weft  stop 
motion  is  almost  invariably  titteil  to  stoji  the  looTii  should 
the  weft  bri'ak,  or  the  sup|)ly  in  the  shuttle  give  out.  Although 
by  no  means  so  universally  used  as  the  weft  stop  motion,  a 
warp  stop  motion  to  stop  the  loom  on  the  failure  of  a  warp 
thread,  is  desirable.  The  weft  sto]>  motions  in  use  are  simple 
and  reliable.  Warp  stop  motions  are  usually  consitlercd  to 
be  too  complicated  to  justify  their  adoption  :  they  sometimes 
act  mechanically,  whilst  in  others  the  breakage  of  a  warp 
thread  permits  an  electric  circuit  to  be  closed  and  the  loom 
to  be  stopl)cd.      .\   warp  stop  motinn   is  an  essential   part   of 
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Fig.   h. — AiTRiixiMATE   Varution   in    Powkh    REgriKEii    to    Dkivk 
Loom. 

an  automatic  loom.  A  stop  motion  must  also  be  applied 
to  sto|>  the  loom  should  the  shuttle  for  any  reason,  fail  to  get 
through  the  warp  shed  in  the  time  allowed.  These  motions 
are  of  two  main  types,  and  neither  is  quite  .satisfactory.  In 
the  fast  reed  stop  motion,  if  the  shuttle  fails  to  reach  its 
destination  the  moving  parts  are  stopped  by  .suddenly  arresting 
the  slay.  Although  a  brake  is  applied  simultaneously,  the 
sudden  stoppage  throws  a  groat  stress  on  many  of  the  loom 
parts.  In  the  loose  reed  motion  the  reed  is  kept  in  position 
by  springs,  and  if  the  shuttle  is  trapped  the  pressure  thrown 
on  the  reed  overcomes  the  holding  springs. and  pushes  the  reed 
back  far  enough  to  prevent  breakage  of  the  warp  threads. 
This  form  of  reed  is  not  suHicientlv  rigid  to  lieat  up  the  weft 
in  many  types  of  cloth. 

When  different  colours  or  kinds  of  weft  have  to  be  inserted 
a  box  motion,  to  enable  two  or  more  shuttles,  each  with  its 
own  kind  of  weft,to  be  used,  must  be  fitted  to  the  loom.  Many 
fabrics  also  require  for  their  successful  or  economic  production 
special  looms  or  special  mechanism  added  to  the  parts 
described. 

The  Weft  supply  in  the  shuttlt>  is  generally  rei)lcnished  by 
hand,  which  necessitates  stopping  the  loom  for  a  few  seconds 
at  about  five  minute  intervals  ;  in  addition  casual  stoppages 
for 'the  repair  of  broken  warp,  weft,  &c.,  are  more  or  less 
frequent,  depending  on  the  quality  of  the  yarns  and  other 
conditions.  Automatic  weft  supply  is  used  in  some  cases, 
the  most  successful  loom  of  this  type  being  the  Northrop. 

The  speed  of  looms  varies  with  the  width  and  the  kind  of 
cloth  being  woven.  A  loom  weaving  plain  calico  36  in.  wide, 
runs  at  about  210  revs,  or  picks  per  minute.  The  driving 
effort  required  by  a  loom  throughout  the  revolution  of  the 
driving  shaft  is  constantly  varying,  chiefly  on  account  of  the 
varying  effort  required  to  move  the  slay  and  the  intermittent 
effort  required  to  accelerate  the  picking  motion  and  shuttle. 
This  gives  rise  to  considerable  cyclical  speed  variation,  which 
is  undesirable,  and  to  much  vibration.     {See  Fig.  5.) 

Even  more  important  than  regular  speed  throughout  the 
cycle  is  regular  speed  from  minute  to  minute  ;  for  if  the  revo- 
lutions per  minute  vary,  not  only  is  production  lost,  but  the 
shuttle  will  probably  fail  to  get  home  in  the  shuttle  box  when 
the  speed  is  below  normal. 

The  characteristics  of  a  good  drive  are  a  high  starting 
torque  and  regular  speed,  the  drive  being  sufficiently  powerful 
to   prevent  large   cyclical   speed   variation.     A  good  starting 
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torque  is  required  to  get  up  speed  quickly.  The  loom  is 
started  with  the  crank  approximately  at  the  top  centre  position 
and  picking  takes  place  about  half  a  revolution  later,  by 
which  time  if  possible  full  speed  should  be  attained.  The 
loom  is  thus  a  very  suitable  machine  for  individual  driving, 
and  that  system  is  now  used  to  a  considerable  extent. 

The  noise  made  by  looms  is  at  pre.sent  attracting  the  atten- 
tion of  manufacturers,  and  if  this  could  be  materially  reduced 
it  is  probable  that  the  weaving  shed  would  bi'  more  attractive 
to  young  workers  than  it  is  at  present. 

Ble.aihing,  Dyeing  axd  Finishing  JIachinery. 
The  machines  used  in  the  finishing  processes  are  usually 
of  simple  construction  and  action  ;  they  generally  run  some- 
what  intermittently,    and    so   lend   themselves   to   individual 
driving. 

Ventilating,  Humidifying,  &c. 
The  ventilating,   heating  and  lighting  of  textile  factories 
{)resent  some  problems  peculiar  to  the  industrv.     Considerable 


quantities  of  dust  have  to  be  removed,  especially  during  the 
earlier  spinning  ])rocesses.  Again,  cotton  cannot  be  worked 
satisfactorily,  especially  in  the  spinning  process,  in  a  dry 
atmosphere,  and  the  atmosphere  in  the  room  is  generally 
humidifiedby  water  vapour,  either  introduced  directly  into  the 
rooms  by  sprays  or  mixed  with  the  air  in  conjunction  with 
the   ventilating  and   heating  arrangements. 


.\PPENDIX. 

.\l'PUl]XIM,VTE    I'oWEl!    I'vKl^I  ir.E;)    BY    Various    M.vchixes. 

Oi>ening  Machine    4-.")  li.p. 

Scutching  Machine   li  h.p. 

Carding  Engine .it  li.p. 

Dramng  Frame,  per  dehvery  i ''-P' 

Stubbing  Frame,  08  spindles 1§  h.p. 

Intermediate  Frame,  74  spindles  IJ  h.p. 

Roving  Frame.  ItiO  spindles  2  h.p. 

Spinning  Mule,  230  spindles 1  h.p. 

Ring  Spinning  Frame,  120  spindles 1  h.p. 

Phiin  I'dwer  Loom,  31)  in.  wide,  210  picks  per  niin.  \  h.p 


The  Cotton  Industry  of  the  United  States. 

An   Interesting  Account  of  the  Present  State  of  Affairs. 


Bj-   FRANR   NASMITH. 

lEditor  of  the  "Textile  Recorder/ 


'pO  anyone  intimately  connected  with  the  Lancashire  cotton 
industry — in  which  the  bulk  of  the  mills  are  situated  with- 
in a  30-mile  radius  of  Manchester — the  most  striking  feature  of 
the  cotton  industry  of  the  United  States  is  the  isolation  of 
some  of  the  mills  and  the  vast  distances  which  separate  them. 
Further,  in  the  great  majority  of  cases,  no  matter  where  the 
mill  is  located,  the  selling  house  for  its  products  is  in  New 
York,  and  one  \vill  find  a  mill  or  set'of  mills  located  in  Georgia, 
some  1,000  miles  from  New  York,  disposing  of  its  or  their 
whole  product  through  a  commission  house  in  that  city.  The 
next  most  striking  feature,  is  the  vast  size  of  the  plants,  a 
matter  that  will  be  dealt  w-ith  later. 

The  Development  of  the  Industry  in  the  South. 

There  are  many  distinct  differences  between  the  mills  of 
the  Northern  and  Southern  States,  differences  not  only'  of 
appearance,  lay-out  or  product,  but  also  of  labour,  staff 
personnel  and  an  indefinable  atmosphere  which  one  cannot 
put  into  so  many  words,  but  which  appears  to  be  a  distinct 
characteristic  of  the  South.  The  Northern  mills  are  more  akin 
to  our  own,  and  it  certainly  apjjcars  that  there  is  as  much 
difference  between  the  North  and  South  as  there  is  between 
■England  and  France,  as  far  as  the  mill  industry  is  concerned. 
The  Southern  States  are  com[)aratively  new  competitors  in 
the  cotton  industry  of  the  world.  After  the  Civil  War,  it 
appeared  as  if  the  South  was  not  likely  again  to  compete  with 
the  North,  but  there  was  a  virility  amongst  the  young  men  of 
the  South  that  has  effected  remarkable  results,  and  to-day, 
one  looks  to  that  part  of  the  United  States  for  the  greatest 
progress  in  regard  to  textile  matters.  Certainly,  the  results 
secured  have  been  enormous. 

The  charts  (Figs.  1  to  6)  shown  will  demonstrate  the  growth 
of  the  South  very  clearly  and  it  will  be  agreed  that  really 
remarkable  progress  has  been  made  in  a  very  short  space  of 
time.     Taking  a  period  of  10  years,  it  will  be  seen  that — 

1909,  Spindles  in  the  South 10,500,000 

1919,  „  „  15,000,000 

10  years'  increase 43  per  cent. 

Spindles  in  the  World    150,000,000 

United  States     33,000,000 

South 15,000,000 

„        South 10  per  cent,  of  world  total. 

„        South 45  per  cent,  of  United  States  total. 

20 -year  increase  of  spindles  in  Northern  Mills 39  per  cent. 

,,'  „         .,  Southern  Mills 311  percent. 

15-year  ihcrease  in  value  of  [iroduction. 

Northern  Mills 73  per  cent. 

„  „  ,,  Southern  Mills 199  jjer  cent. 


In  1912-13,  just  prior  to  the  war,  the  Northern  mills  con- 
sumed 2,597,000  bales  of  American  cotton,  the  Southern  mills 
2,939.000  bales.  In  1917-18  the  amounts  respectively  were 
2,946,000  and  4,129,000  bales.  The  figures  given  clearly  show- 
how  rapidly  the  South  is  going  ahead.  The  mills  of  the 
Southern  States  are  largely  located  in  the  cotton  belt  itself. 
They  are  ideally  situated  for  obtaining  their  supply  of  raw 
material.  Damage  by  transport  is  not  so  great,  and  the  raw 
material  has  to  travel  a  comparatively  short  distance  from 
the  compress  to  the  mill. 

Labour  Advantages  in  the  South. 

There  is  one  factor  which  certainly  favours  the  South, 
although  it  may  not  be  apparent  at  first  sight.  It  is  the  class 
of  labour  obtainable.  In  the  New  England  States  one  finds  a 
very  mixed  bag  of  operatives,  and  it  is  no  uncommon  sight 
in  the  mills  to  see  notices  posted  in  six  or  more  languages. 
Italians,  Roumanians,  Lithuanians,  and  many  other  nationali- 
ties are  represented  in  these  Northern  mills.  The  best  class 
of  operatives  are  those  who  have  emigrated  from  Great  Britain, 
or  the  French  Canadians  who  have  come  down  from  Canada. 

In  the  New  England  mills  it  is  no  uncommon  thing  for  the 
nominal  roll  of  a  mill  to  change  completely  in  three  years. 
This  is  one  great  fact  which  should  be  remembered  when  one 
compares  the  Lancashire  cotton  industry  with  that  of  the 
United  States.  In  Lancashire  our  oj^eratives  have  a  hereditary 
knowledge,  an  inherent  cleverness  which  has  come  down  to 
them  through  many  generations.  They  do  not  migrate 
readily — particularly  the  men — and  consequently  they  are 
infinitely  better  producers  than  the  polyglot  labour  that  is 
found  in  the  New  England  mills.  Incidentally,  it  is  this  low- 
class  labour  that  has  forced  the  United  States  cotton  indu.stry 
to  go  in  so  largely  for  automatic  machiner}-. 

In  the  Southern  States  one  does  not  find  this  mixture 
prevailing.  The  labour  has  been  largely  recruited  from  the 
country  and,  in  the  writer's  opinion,  it  is  of  a  superior  class, 
more  competent  when  fully  trained,  and  certainly  more 
stable  than  that  found  in  New^  England.  Moreover,  it  is 
non-union.  In  the  North  one  finds  unions.  Not  perhaps  so 
w-ell  organised  as  our  unions,  and  treating  individually  with 
the  several  mills  whose  proprietors  are  not  banded  together 
as  ours  are.  As  one  proceeds  South,  these  unions  become  of 
less  and  less  importance,  and  when  the  Mason-Dixon  line  is 
crossed  they  are  non-existent.  In  one  mill  centre  alone — 
that  of  La  Grange,  Georgia— there  are  7,000  operatives,  not 
one  of  whom  is  a  unionist,  and  there  are  only  about  three 
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foreigners  in  the  town.  In  fact,  it  is  the  proud  boa-st  of  the 
inhabitants  of  Georgia  that  they  are  purer-blooded  Ariglo- 
Sa.xon  tiuin  are  the  iuhal)itants  of  the  British  Isles. 

Large  Size  ok  the  JIills  a  Distixitivk  Featire. 
One    particularly    notable    feature    of    the    United    State.s 
cotton  industry  is  the  vast  size  of  the  mills  and  their  corn- 


dyed,  printed  or  linished,  and  the  final  product  .sent  to  a 
.^lanchester  warehouse  for  .sale.  In  the  United  States  mills, 
particularly  the  large  plants  located  in  New  England,  all  the 
processi's  e.xeept  disposal  are  carried  out  in  one  plant.  The.se 
large  concerns  will  often  contain  2(H),l)(K)  spindles,  4, (KM)  to 
5.(HI()  looms,  uiul  a  complete  complement  of  au.xiliarv  jilant 
for  carrying  out  all  the  processes  necessary  to  produce  the 


20,000,000 
19,000,000 
16,000,000 
17,000,000 
10,000,000 
16,000,000 
14,000,000 
13,000,000 
j  U,000,000 
■g  1 1,000000  tZ 
(§  10,000,000 
9,000,000 
8,000,000 
7,000J30O 
6,000,000 
5,000,000 
4,000,000 
3,000,000 


■  Northern  Mil'lsA^/\\\iX-\- 


£10,000.000 


1  f  j 
4-1    i 

-'■  ; 

I! 

1  : 

'   \  Northern 

y                ; 

/ 

/ 

iNCBE.tSE  !>■  Spindles  for  20  Years. 
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Increase  per  cent..  39. 

Increase  Southern  Mills. 
From   3,250.000  Spindles  to    13.382.000   Spindles. 
Increase  per  cent..  311. 
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15  Years. 

Increase  Northern  Mills. 
From    £48.167,000    to    £83.138,200.     Increase    per 
cent.,  73. 

Increase  Southern  Mills. 
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Cotton  Consumption  for  20  Years. 

Increase  Northern  Mills. 
From  1.793.000  Bales  to  3.301,000  Bales.     Increase 
per  cent..  85. 

Increase  Southern  Mills. 
From  999.000  Bales  to  3.997.000  Bales.     Increase 
per  cent.  298. 
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Increase   in   Employees   for   1.5   Years, 

Increase  Northern  Mills. 
From   201.123   Employees   to   231.391    Employees. 
'  per  cent.,  15. 


Increase  in  Mili^s  for  1.5  Years. 

Increase  Northern  Mills. 
From  633  Mills  to  642  Mills.     Increase  per  cent..  I 


Increase  in  Looms  for  1.5  Year.s. 

Increase  Northern  Mills. 
From  354.981   Looms  to  421,641  Looms.     Increase 
per  cent.,  19. 


Increase  Southern  Mills.  Increase  Sdutherh  Mills.  Increase  Southern  Mills. 

From    96,138    Employees   to    159,302  Employees.  From  395  Mills  to  667  Mills.     Increase  per  cent.  69.  From  95.701   Looms  to  251,113  Looms.     Increase 

Inciease  per  cent..  66.  per  cent..  162. 

Figs.  1  to  fi. — Ciiap.ts  Showino  Developments  in  the  US.  Texth.e  Indit.stry. 


pleteness.     In  this  country  one  finds  spinning  mills,  weaving  finished  fabric.     To  the  Lancashire  man,  .some  of  these  plants 

sheds,    bleaching,    dyeing,    printing    or    finishing    ])lants    all  appeared  to  be  unwieldv  and  certainly  in  specnfic  organisation 

individual  and  owned  by  different  companies.     Yarn  may  be  and  efficiency  they  did  not  compare  favourably  with  those 

spun  in  Oldham,  sent  to  Burnley  to  be  woven,  the  fabric  sent  in  this  country.     This  statement  must  not  be  misunderstood, 

from  there  to  Aecrington  or  some  other  centre  to  be  bleached,  The  jiroduct  of  soiiie  of  these  plants  was  e.xcejitionally  good 
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and  the  general  organisation  was  almost  perfect,  but  it  was 
in  the  actual  operations  that  one  detected  losses  wiiich  may 
have  been  due  to  the  vastnoss  of  the  plant  or  to  the  class  of 
operatives  employed.  For  example,  waste  produced  in  looms 
was  greater  than  in  this  country  and  loom  efficiency  was 
much  lower.  In  one  mill  there  is  203,000  ring  spindles  on 
one  floor,  5,000  looms  on  another,  besides  a  silk  throwing 
and  silk  and  artificial  silk  winding  de])artment  as  part  of  the 
mill. 

Spinning  machinery  is  run  at  the  same  speed  as  that  in 
this  country,  but  weaving  machinery  runs  much  slower. 
Automatic  looms  are  largely  emjiloycd  and  wherever  possible 
automatic  machinery  is  utilised  to  the  fullest  possible  extent. 
Weavers  operate  from  eight  to  twelve — sometimes  more — 
plain  looms.  C4enerally  speaking,  the  stock  of  cotton  employed 
— that  is  the  quality  of  the  fibre — is  extremely  good.  More 
twists  or  turns  per  inch  are  inserted  and  spinners  in  this 
country  would  spin  a  higher  range  of  counts  with  the  same 
material. 


the  various  rooms.  One  feature  that  immediately  strikes  the 
visitor  in  any  American  textile  mills  is  the  prodigal  use  of,  or 
waste  of,  space.  Appareiitlv  space  is  no  object,  and  the  alleys 
between  the  machines  are  very  much  w'ider  than  those  pro- 
vided in  Lancashire  mills.  Another  feature  also  very  notice- 
able is  the  very  free  j)rovision  of  drinking  fountains  of  an 
extremely  hygienic  ty])e.  Water  cooled  to  about  4()'F.  is 
provided  for  these  fountains,  and  at  one  mill  a  special  auto- 
matic ])lant  was  ins)ieeted.  comprising  essentially  a  hermeti- 
cally sealed  drum,  containing  some  form  of  gas,  rotating 
within  a  reservoir  <ir  tank  of  water.  Should  the  tem- 
perature of  the  watrr  fall  below  dG'F.  the  drum  stopped 
revolving- -should  it  rise  above  50^F.  the  drum  started  up 
again. 

The  dress  of  the  female  o|ieratives,  especially  in  the  winding 
rooms,  strikes  one  favourably.  They  are  better  dressed  than 
are  our  operatives  and  favour  silk  stockings  with  high-heeled 
shoes,  transparent  blouses  and  extremely  fascinating  under- 
wear.    Provision    of   lockers   in    which   they   can    keep    their 


Fio.  7. — Map  of  the  Socthekn  Power  Company's  Area. 


DiPFEREXCKs  Between  English  and  American  Practice. 

The  American  mills  used  to  bo  noted  for  repetition  work. 
The  weaving  sheds  would  turn  out  one  quality  of  cloth  having 
the  same  weaving  particulars — width,  ends  and  picks,  counts 
of  yarns,  &c. — year  after  year,  and  many  of  them  continue 
the  practice.  But  many  mills  are  now  producing  quite  a 
variety  of  fabrics,  and  particularly  in  comparativelv  fine 
fancy  shirtings  one  can  find  quite  a  number  of  varieties  in 
the  same  mill.  In  one  mill,  400  different  varieties  of  fabrics 
were  to  be  found.  Curious  differences  present  themselves  in 
regard  to  Factory  Laws.  In  some  States  women  are  not 
allowed  to  work  after  6  o'clock,  in  others  a  60-hour  week  is 
])ossible  ;  down  in  the  South  one  noticed  that  dangerous 
parts  of  many  machines  were  rarely  fenced.  Dust  collecting 
is  evidently  not  essential,  as  it  is  in  the  card-rooms  of  the 
Lancashire  mills,  and  the  writer  saw  clouds  of  dust,  short 
fibre  motes,  &c.,  thrown  up  by  the  stripping  brush  applied  to 
a  card  in  a  very  up-to-date  mill  in  the  North.  Certainly  the 
systems  of  ventilation  adopted  are  exceptionally  good,  and  in 
the  majority  of  mills  the  air  is  changed  very  frequently  in 


outdoor  clothes  is,  perhaps,  conducive  to  a  smart  appearance 
on  leaving  the  mill. 

With  regard  to  cloth  finishing  plants,  many  of  the  units 
are  larger  than  those  in  this  country.  In  some  cases  1,000,000 
yards  of  cloth  are  turned  out  in  a  single  day.  Almost  the 
entire  output  is  absorbed  by  the  home  market  and  conse- 
quently large  bulk  orders  are  the  rule  and  not  the  exceistion, 
so  that  by  having  mucli  longer  runs  to  a  style  or  pattern 
than  is  customary  here,  it  is  easier  to  get  a  large  output. 
Generallv  sjieaking,  the  works  are  more  modern,  more  spacious 
and  more  economically  laid  out  than  is  the  case  in  this  country, 
and  this  feature,  together  with  the  wealth  of  machinery  and 
labour-saving  devices  that  is  the  rule  and  not  the  excejition, 
are  the  most  striking  features  which  impress  the  visitor. 

In  some  of  the  si)inning  mills  only  half  the  necessary 
machinery  required  to  provide  material  for  the  subsequent 
machinery  is  enijiloyed,  and  in  consequence,  night-shifts  are 
run.  These  shifts  nni  composed  of  men,  and  in  one  particular 
instance  (i80  cards  were  made  to  accomplish  the  work  of 
1,544  cards. 
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Some  Interesting  Operating  Featires. 
Electric  driving  is  larjii'ly  einplovfil  in  the  United  States 
mills,  and  the  indiviilual  drive  is  the  ^jeneially  adopted 
method.  In  the  New  England  mills  a  large  i)ropnrtion  of  the 
power  is  generated  at  the  mill  itself,  but  in  the  South,  thanks 
to  a  very  wonderful  hydro-electrical  development,  the  nuvjority 
of  the  mills  |)urehase  their  power  from  outside  sources.  In 
regard  to  power  generation,  the  use  of  oil  as  fuel  is  growing. 
It  is  an  extremely  simple  turn-over  from  a  coal-tired  boiler  to 
one  using  oil.  and  at  one  mill  visited  the  change  had  been  very 
expeditiously  made.  The  existing  boilers  were  used,  the 
grates  being  removed  and  stored  against  future  use,  when  it 
would  be  an  easy  matter  to  re-install  them.     The  plant  was  at 


Special  automatic  regulating  devices  are  being  supplied  to 
the  boilers,  which  reduce  the  oil  supply  if  the  pressure  exceeds 
a  certain  limit,  and  increases  it  if  the  pressure  falls  below  the 
limit  set. 


L 


-UlNNEUlK.S,  ETC.,  .AT  8COIT,  MlSSISSli'l'l.       ThE   I'LAMATlu.N 

Fine  Cotton  Spdjners. 


J'u:.  lU.    -Haw  Cottcin  l;o]^-^;  tu  Ti'E  (-!i> 
Greenville,  S.  Carolina. 


the  Lorraine  Manufacturing  Company's  mill,  Pawtucket, 
Rhode  Island.  The  boilers  were  of  the  vertical  tyjie,  and 
although  the  mill  had  an  old  contract  for  oil,  it  canp)e  ])roved 
tliat  even  on  the  present  price  of  oil,  as  compared  with  coal,  a 
saving  will  be  effected.     The  recent  strike  in  the  American 


The  following  table  gives  the  comparative  costs  of  nil  :iiiil 
coal  at  this  mill  : 

(1)  Cast  based  on  coal  and  labcuir  figures  of  .\uf!ust.  I!)1.5. 

(rt)  Coal  niixtiirc  of  STii  per  cent,  of  New  River  and  12-4  per  cent. 


of    buck\vlu-at. 


i'u..  '.I.     C'uTiu.N  i'li-KER's  House.     Plantation  of  tiii:  Fink  ('( 
Spinners,  Ltd.,  at  Scott,  Mississtppi. 

coal  trade  will,  no  doubt,  result  in  a  further  increase  in  coal 
prices,  in  which  case  the  oil  user  is  going  to  have  a  still  further 
advantage. 

The  oil  2>rpssure  was   160  1b.,   and  one  man  looked  after 
eight  boilers,  two  of  which  were  idle  at  the  time  of  inspection. 


Ileatina  value  of  mixture  i:i,.5n3  H.Th.U.  per  lb. 
and  boiler  efficiency  ('5  per  cent.  Price  S412;i  per 
ton  of  2.200  lb. 

(h)  Coalfor  banking  fires  taken  as  .3,000  lb.  of  New 
Paver  coal  per  boiler  per  week  for  25  weeks. 

(r)  FiieloilatSM0perbarrelof42gallons;  18,2f.O 
H.Th.U.  per  lb.  and  8005  lb.  per  gallon.  Boiler 
efficiency  79  per  cent. 


((/)  Labour  per  week  as  follows  : — 
Cual. 

I  .-oal  pa.sser    89-00      .. 

1  day  fireman S13-50 

1  night  fireman  S1200      .. 


Total  per  week  ...      S34o0 


Oil. 
SOOOO 
813-50 
S1200 

825-.'50 


(<)  Cost  of  handling  ashes  S3  per  week.  Total  cost 
]«-r  100,000  lb.  of  water  evaporated  from  and  at 
212  F.,  assuming  an  evaporation  of  2,000,000  lb.  of 
water  per  week  :  — 

Coal.  Oil. 

Fuel     820-582   ...    .S22-0I0 

Banking  fires SOO-379    

Labour    81-725   ...      Sl-225 

Ash  handling SO-150    


Total  822-836   ...    823-235 

DitJcrrence  in  favour  of  coal,  1-75  per  cent. 

(2)  Cost  based  on  coal  and  labour  figures  of  June,  1916. 

(a)  Coal  mixture  having  as  average  heating  value  of  13,978  E.Tli.U. 
per  lb.,  and  boiler  efficiency  65  per  cent.  Price  of  mixture  85-078  per 
ton  of  2,240  lb.  This  price  is  based  on  New  River  at  84-75  on  cars 
and  buckwheat  at  83-36  on  cars. 

(6,  c,  e)  as  above. 
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(rf)  Labour  15  per  cent.   lii<;lu'i-  than  in  August  li'lS.     Total  cost 
per  100.000  lb.  of  water  evaporated  from  and  at  2I2'F.  : — 

Coal.  Oil. 

Fuel    S24-212   ...    S22010 

Bankins,' fires     S00-42(i    

Labour  Sl-984    ...      Sl-409 

Total  S26-772    ...    S23-4I9 

Diffcirnce  in  favour  of  oil,  12r)2  per  eent. 

An  increase  of  SO-IO  i)er  ton  in  the  prife  of  coal  will  change 
this  difference  by  1-.5  per  cent.  It  will  be  noted  that  the 
cost  of  coal  is  given  at  S4123  a  ton.  Since  the  date  of  the 
test  coal  has  risen  to  over  S5  a  ton — in  fact,  nearly  to  S6. 
so  that,  taking  the  difference  as  1-3  per  cent,  for  every  -SOlO 
rise  in  the  price  of^coal.  the  difference  in'favour  of  oil  is  now 
more  marked'than'ever  at  this  particular  mill.         [^ 


Fig.    U. — TK.i>.sPUKT    AiTAK.ATCS    AT_JlE.MrHIS. 

The  greatest  hydro-electrical  development  in  the  United 
States  radiates  from  Charlotte,  North  Carolina.  It  furnishes 
current  over  2,000  luiles  of  high  tension  transmission  wires 
to  more  than  100  towns  and  cities,  and  drives  the  street 
electric  railways  in  more  than  a  dozen  communities.  Eighty 
per  cent,  of  the  power  is,  however,  used  to  drive  textile  mills. 
A  glance  at  the  map  given  herewith  (Fig.  7)  will  show  the 
area  covered.  The  Southern  Power  Company  drives  over 
4,200,000  spindles  in  the  300  textile  plants.  It  has  350,000  h.p. 
of  hydro-electric  generating  plant,  and  48,000  h.p.  plant  in 
emergency  steam  electric  stations.  The  annual  output  of 
the  company  is  equivalent  to  burning  1,(X)0,000  tons  of  coal. 
In  one  mill  visited  a  curious  method  of  driving  the  card- 
room  was  noted.  Below  the  floor  of  the  card  in  a  basement 
the  driving  shafts  were  carried.  A  motor  arranged  at  one 
end  of  each  shaft  drove  it  and  from  pulleys  on  the  shaft  the 
driving  belts  led  up  through  the  floor  to  the  pulleys  of  the 
carding  engines. 

Textiles  axd  the  Motor  Car  Industry. 
Probably  the  most  impressive  and  insistent  sight  in  the 
United  States  to-day — if  one  excludes  the  wonderful  electric 
sign  night  advertising  in  Broadway,  New  York — is  the 
abundance  of  motor  cars.  The  United  States  has  roughly  a 
population  of  100,000,000,  excluding  Havana  and  the  Philip- 
pines. In  certain  sections — New  York  and  the  districts 
surrounding  up  to  Boston — Chicago  and  other  large  industrial 
centres,  there  is  a  motor  car  to  every  eight  people.  Throughout 
the  United  States  it  has  been  computed  that  there  is  a  car  to 
every  17  people,  men,  women  and  children.  Taking  a  line  on 
this,  the  necessity  for  the  Ford  Company  to  turn  out  4,000 
cars  a  day — their  present  rate  of  production — will  be  appreci- 
ated. Allowing  a  car  to  have  only  four  tyres  per  year,  the 
amount  of  tyre  fabric  or  yarn  necessary  to  manufacture  the 
tyres  required  is  over  lio,000,000  lb.  per  year.  This  will 
account  fof  250,000  bales  of  cotton — which,  for  tyre  yarns,  must 


be  of  the  best  quality  cord  tyres  are  manufactured  in  quan- 
tities and  some  mills  are  producing  nothing  but  23s.  combed 
yarn  from  the  beginning  to  the  end  of  the  year.  In  one  set  of 
three  mills  the  output  per  week  is  575,000  lb.  of  combed  yarn. 
Now  80  per  cent,  of  the  world's  clothing  is  made  from  cotton, 
and  this  great  amount  of  material  withdrawn  for  other  jnir- 
poses,  taken  in  conjunction  with  other  matters,  will  seriously 
affect  this  country  as  regards  the  future  supply  of  raw  material 
for  those  fabrics  which  Lancashire  produces. 

Thk  .\mkkua.\  Cottox  Crop. 
It  may  be  as  well  at  this  point  to  say  something  in  regard 
to  the  American  cotton  crop.  During  the  war  the  Southern 
])lanter  for  the  first  time  planted  foodstuffs  which  previously 
he  had  iMi])orted  from  the  North-West  Provinces.  He  is  now 
determined  to  diversify  his  crops  and  the  result  is  a  shorter 
crop  of  cotton.  Labour  conditions  have  materially  altered 
in  the  South,  and  the  negro  labour,  which  used  to  be  so 
plentiful,  has  now  migrated  to  the  towns.  Moreover,  the 
wages  of  this  class  of  labour  have  risen  enormously.  There  is 
more  work  attached  to  the  production  of  a  cotton  crop  than 
there  is  in  regard  to  wheat,  maize,  oats  or  other  foodstuffs 
No  mechanical  cotton  picker  is  available,  and  a  great  deal  of 
labour  has  to  be  maintained  throughout  the  year  against  the 
need  of  the  picking  season.  Consequentlv  the  planter  is  more 
inclined  to  plant  those  crops  which  give  him  the  least  trouble, 
and  the  result  is  a  threatened  shortage  of  cotton.  Many 
factors  make  up  the  danger  to  this  country — the  reduction  in 
acreage,  the  greater  takings  of  the  American  mills,  particularly 
those  located  in  the  South,  the  increasing  use  of  good  staple 
cotton  for  tyre  fabrics  and  the  increasing  ravages  of  the  boll 
worm.  It  is  a  vital  necessity  that  we  should  seek  by  every 
means  in  our  power  to  increase  the  growth  of  cotton  within 
our  Empire  and  remove  for  all  time  the  menace  of  shortage 
which'threatens  us.  If  the  cotton  industry  left  Lancashire, 
one-third  of  the  population  of  the  British  Isles  would  have  to 
emigrate  or  seek  new  jobs. 


Fig.  12. — ('uttux  Wakkiiuvse,  Me.mphis. 


Welfare  Work  in  LT.S.  Textile  Mills. 
A  considerable  amount  of  welfare  work  is  undertaken  by 
the  textile  mills  of  the  United  States.  Elaborate  measures 
are  employed  to  render  labour  stable,  for  it  is  acknowledged 
that  the  cost  of  losing  one  operative  and  finding  and  starting 
up  another  averages  .S'.IO.  At  one  American  mill,  what  may 
be  termed  an  Industrial  Relations  Bureau  has  been  instituted. 
Its  operation  was  apparently  simple,  but  its  work  was  difficult 
and  its  results  excellent  for  the  mill.  An  extremely  tactful 
and  diplomatic  head  was  installed  in  this  Bureau,  He  was 
apparently  young  in  years  but  old  in  guile.  No  operative 
was  allowed  to  be  engaged  or  discharged  without  passing 
through  his  hands.  He  got  the  mill  requirements  for  labour 
each  morning  and  carefully  sifted  the  applicants  endeavouring 
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to  allocate  them  to  the  best  ad  vantage.  Shoiikl  any  operative 
wi.sli  to  leave,  lie  was  not  allowed  to  do  so  before  interviewing! 
the  head  of  the  Industrial  delations  Burean.  And  it  was  here 
tliat  the  said  liead  >;ot  in  his  fine  work.  He  j;ently  but  surely 
extracted  from  tlu'  operative  his  rea.sons  for  wantinj;  to  leave. 
It  niifiht  be  inharmonious  home  surroundings,  a  sick  wife 
who  did  not  fancy  the  locality,  an  overbearing  suiierintendent 
or  overlooker,  or  one  of  many  other  reasons.  If  there  was  the 
least  po.ssibility  of  smoothing  over  tlie  dillic\dty  it  was  done, 
and  the  results  that  have  been  accomplished  have  been  really 
marvellous.  Metlical  departments  or  hospitals  arc  located 
at  every  mill,  and  nothing  but  prai.se  is  due  to  the  excellent 
ciiui|)nient  of  these  hospitals.  They  are  as  |(erfect  as  it  is 
])ossible  to  make  them.  The  ])roductive  value  of  such  hospitals 
cannot  be  overlooked.  Before  their  institution  the  ojieratives 
would  wandi-r  ofi  to  the  doctor  in  the  town  or  village,  jirobably 
spending  the  morning  away  from  the  mill  for  a  minor  ailment. 
Now  the  o]ierative  is  clocked  otT  to  go  to  the  hosjjital  thi- 
time  he  is  there  is  booked — and  he  is  clocked  on  when  In- 
returns.  The  average  time  away  from  work  is  small,  and, 
moreover,  a  ninnbcr  of  operatives  who  would  for  a  sligiit 
sickness  refrain  from  attending  the  mill  turn  up  to  be  treated 
and  are  persuaded,  if  the  complaint  is  only  slight,  to  carry 
on  with  their  work.  So  the  hos])ital  also  in  this  direction 
maintains  the  labour  erticiency  of  the  mill.  The  nurses  arc 
also  available  for  district  visiting,  and  in  this  way  carry  the 
interest  of  the  mill  in  the  welfare  of  the  work-people  right 
into  the  homes  of  the  latter. 

IIoi'siNG  AND  THE  Ti:.\  rn.K  iMnsritv. 

Housing  is  just  as  difficult  a  pioliieni  in  America  as  it  is 
in  this  country,  and  in  manv  centres  tlie  mill  interests  are 
building  houses  for  their  workpeople.  The  rental  cost  to 
thini  is  low.  running  about  SI  l»i  r  room  per  month— most  of, 
I  lie  newer  houses  being  provided  with  baths.     In  La  Grange, 


Georgia,  the  interests  of  the  workers  a|>pear  to  be  the  first 
consideration.  Besides  providing  them  with  iiouses  and  a 
sullicieru'V  of  land  to  enable  vegetable  )iro<luce  to  be  raised, 
free  greenhouses  are  available,  where  intensive  culture  can  be 
carried  on  and  the  results  subseipiently  planted  out  in  the 
respective  gardens.  Educative  nu-thods  are  adopted  with  the 
children  to  create  in  them  a  love  for  a  ])leasant  honir,  ami 
the  result  is  really  ri'markable.  One  hardly  sees  a  neglected 
gardiMi,  and  the  whole  elTect  is  most  e.xcelli'nt.  Then,  situated 
in  one  of  tin'  most  beautiful  s])ots  of  La  Grange  is  the  .Martiia 
Washington  home  for  female  o|)eratives,  a  boarding  house 
with  a  distinct 'individuality  and  apparently  an  extremely 
plea.sant  ])lace  to  live  in.  A  men's  hostel  is  also  ])rovided, 
swimming  pools  (the  best  disciplinary  measure  available  is  to 
deprive  a  vouth  of  his  bathing  ticket),  a  very  active  Y.M.C.A. 
and  recreative  unions  of  all  kinds.  Free  schools  are  jjrovided 
in  which  each  and  every  child  sits  in  a  j)osition  where  the 
ligiit  comes  over  his  or  lier  left  shoulder.  The  funds  to  b\iild 
tlie  <hurches  have  been  provided  in  the  following  ]>ro|)ortions 
one-third  from  the  stockiiolders  in  the  mills,  one-tiiird  from 
the  communitv  and  tlie  remaining  tiiird  from  the  mills.  It 
will  be  seen  that  the  mills  really  jirovide  out  of  profits  two 
thirds  the  sum  re(|uired. 

One  final  point  remaiiis,  namely,  insurance.  In  one  mill 
visited — and  we  believi'  the  |iractice  extends  to  others  the 
employees  are  insured  liy  the  mill  itself  according  to  length  of 
service. 

Tliix-c  iiionth.s,  Imt  l.-.ss  tlian  (uu-  year S.100 

One  year,  .,  „  twu  years    SIKH) 

Two  ycara,  „  „  three  years    $700 

Three  years,        ,,  ,,  four  years   8800 

l'"our  years,  ,,  ,.  live  years  S!H)0 

l''i vc  years  and  over S 1 ,0(M) 

No  medical  examination  is  rcipiired  for  this  insurance, 
which  ceases  upon  termination  of  employment.  This  again  is 
an  inducement  to  the  operatives  to  stay  at  one  place. 


Textile  Mill  Kqiiipnient— Its  Advance  and  Systems. 
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[AS  electrical  driving  for  textile  mills  come  to  stay  ?  What 
is  there  about  it  which  is  going  to  prejudice  steam  or  gas 
engine  drives  ?  Is  there  any  likelihood  of  further  develop- 
ments in  electrical  driving,  and  what  form  will  they  take  '. 

Probably  these  are  the  first  questions  which  are  asked  by 
textile  millowners  when  they  are  approached  by  the  electri(!al 
engineer  who  is  making  a  special  study  of  the  driving  of  textile 
mills.  I  think  they  are  very  wise  and  necessary  (juestions, 
too,  and  open  the  conversation  immediately.  They  call  for 
very  careful  ex])lanatious,  and  a  great  number  of  points  can  be 
introduced  into  the  explanation.  At  the  same  time  the  first 
of  these  (juestions  takes  the  most  answering,  and  in  doing  so 
you  are  almost  bound  to  answer  the  second  question.  It  is, 
therefore,  better  to  my  mind  that  the  two  should  be  grouped 
together,  so  let  us  make  our  first  question,  "  Has  electrical 
driving  in  textile  mills  come  to  stay,  and  why  ?  "  In  answering 
this  wc  can  work  on  broader  lines,  and  not  encroach  on  a 
speoific  second  question.  In  doing  so  one  is  bound  to  repeat 
part  of  what  has  so  very  often  been  said  and  written  but  I 
feel  that  this  will  do  very  much  more  good  to-day  than  ever  it 
has  done  in  the  past. 

Elkctkic  Dkivixr  Has  Come  to  Stay. 
1  feel  this  system  has  undoubtedly  come  to  stay.  It  has 
been  introfluced  into  not  much  above  i  per  cent,  of  the  total 
number  of  textile  mills  in  this  United  Kingdom  as  \'et,  but  in 
that  1  per  cent,  it  has  been  found  so  beneficial  that  satisfac- 
tion with  it  is  very  widely  spread.  On  the  Continent  of 
Europe  the  electric  drive  has  grown  more  ra])idly  than  in  this 
country,  it  has  been  considered  very  much  more  seriovisly, 


it  has  been  given  a  far  greater  trial,  and  the  result  is  that  1  can 
say  almost  every  mill  to-day  is  having  the  electric  drive 
installed,  or  is  preparing  for  it  in  the  very  near  fiitiirc.  In 
America  we  hear  of  very  great  developments  in  electrical 
drives.  It  is  interesting,  for  in.stance,  to  note  that  the  mem 
bers  of  the  English  Delegation  to  the  World  Cotton  Conference 
in  America  report  that  they  found  practically  all  the  mills 
were  electrically  driven  upon  very  efficient  lines.  Practi- 
cally all  forms  Or  rather  systems  of  '"  electric  driving  "  had 
been  tried  and  much  experimental  work  had  been  carried  out 
with  the  idea  of  improving  the  whole  scheme,  and  trying  to 
arrive  at  a  standard  type  of  driving  for  each  ]irocess. 

To  go  into  these  various  systen\s  would  take  up  a  very  large 
amount  of  space,  and  would  not  be  beneficial  in  a  crampc^d 
form.  It  may  bo  said  here,  however,  that  wc  do  not  need  to  go 
to  America  or  the  Continent  of  Europe  to  gain  information  on 
the  systems  of  driving  to  adopt.  In  this  country  to  my 
knowledge  nearly  I'.vmy  system  of  driving  has  been  tried.  As 
readers  of  The  Eliiictuician  will  be  aware,  for  many  years  now 
there  has  been  considerable  interest  taken  in  arguments  put 
forward  for  group,  small  group  and  individual  drives.  It  is 
not  my  idea  to  deal  with  these  here,  but  I  just  want  to  say  a 
few  more  words  with  regard  to  the  feeling  in  England  on  this 
question  of  the  electric  drive. 

Information  on  the  Electric  Drive  Wanted. 

Wherever  you  go,   on   Manchester  Exchange,   on  Bradford 

Exchange,  into  the  textile  industrial  districts  of  Lancashire, 

Yorkshire,   Leicester,   West  of  England,  Scotland  or  Belfast, 

you  find  that  the  millowners  thirst  for  informatioticn  the  elec- 
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trical  drive  as  applied  to  textile  mills.  Every  mill  manager  is 
longing  to  have  it  installed,  overlookers  are  out  for  jjositions 
in  the  mills  that  are  already  electrically  equipped,  aiul  tlie 
hands  appreciate  its  advantages  enormously. 

Why  should  these  people  have  these  longings,  and  why 
should  the  drive  be  so  appreiiated  ?  I  say  that  these  ])e()i)le 
have  heard  from  their  fellows  of  all  that  the  electric  drive  will 
do  for  them.  They  have  been  told  that  it  is  a  necessity  for 
good  business  and  pleasant  working.  Not  onl};  have  they 
been  told  this,  but  it  has  been  put  to  them  in  such  a  way  that 
they  can  see  what  it  means  to  them,  and  feel  more  really 
why  they  should  have  it  themselves. 

Now  who  can  possibly  e.\[ilain  the  advantages  better  than 
the  person  who  has  the  actual  experience,  and  who  is  the 
man  who  has  the  best  means  of  gaining  this  experience — why, 
it  cannot  be  anybody  but  the  mill  manager,  the  man  who  has 
so  many  definite  objects  in  view.  Some  of  tlnsi'  r.l.jects  are  : 
economical  running,  chea])  ]iroduction,  liii^li'  -t  |"i-^il>le  pro- 
duction, maintenance  of  quality,  satisfactmy  assist ;iiits,  good 
hands  (plenty  of  them),  and  welfare  of  his  workpeople.  A 
man  who  has  a  record  for  securing  these  objects  has  gone  a 
long  way  towards  finding  out  the  best  form  of  driving  and  the 
most  pleasant  conditions  uiuler  which  to  work.  He  therefore 
must  have  experienced  the  electric  drive.  It  therefore  appears 
that  such  points  as  these  must  have  been  insisted  upon  in  the 
information  given  to  his  fellows,  and  this  is  why  there  is  that 
great  desire  to  get  into  a  mill  which  is  equipped  with  an 
electric  driving  installation.  Two  other  points  go  to  empha- 
sise my  statement  on  this  point.  They  are  these  :  Out  of  all 
the  electrical  installations  1  have  heard  of  being  installed,  only 
in  one  case  have  I  heard  it  was  not  satisfactory,  and  the  largest 
textile  businesses  in  the  count rv  are  those  who  have  most 
enthusiastically  adopted  it. 

These  are  all  points  which  nuike  me  feel  that  this  form  of 
driving  has  come  to  stay.  But  these  are  only  based  on  the 
general  appreciation.  Let  us  go  further  and  deeper  into  the 
subject,  and  see  if  there  are  not  some  real  reasons  of  necessity 
for  this  drive,  let  us  see  if  there  are  not  some  advantages  in  it 
which  cannot  be  got  in  any  other  form  to  the  same  degree. 
If  we  can  put  arguments  of  this  kind  forward,  then  surely  our 
case  for  the  future  lies  in  improvement,  and  not  in  introduction. 

The  Textile  Engineers  and  the  Electric  Drive. 

First  of  all,  then,  we  will  consider  the  engineer's  points, 
then  follow  that  up  with  what  I  will  call  the  textile  technical 
points. 

Our  fir.st  (juestion  will  lie  tiiat  of  jiower  supply,  and  whether 
it  ought  to  be  privately  generated,  or  taken  from  a  sujiply 
company.  This,  to  my  mind,  is  not  one  about  which  there 
can  be  any  argument.  The  factors  which  tend  to  make  motor 
cars,  the  manufacture  of  cardboard  boxes,  buttons,  and. if  1  mav 
say  so.  Treasury  notes,  one  of  mass  production,  gives  the 
decision  on  this  point.  The  supply  station,  which  generates 
power  in  bulk,  ought  to  be  abli'  to  supply  at  a  more  reasonable 
figure  than  it  can  be  generated  privately  in  comparatively 
small  quantities. 

There  are,  of  course,  other  advantages  in  taking  a  sujiply 
from  a  power  company.  The  number  of  boilers  is  reduced, 
and  there  is  no  anxiety  about  the  transport  for  large  quan- 
tities of  coal.  A  man  whose  special  duty  it  is  to  be  in  the  engine 
room  all  the  time  the  plant  is  running  is  not  required.  There  is 
in  normal  times  a  collosal  stand-by,  and  as  much  power  at 
disposal  at  a  second's  notice  as  the  plant  is  capable  of  denuind- 
ing  for  working  purposes. 

There  is  also  the  satisfaction  of  knowing  that  you  are  only 
charged  for  the  actual  power  used,  and  you  have  not  to  gene- 
rate that  which  is  not  continuously  required.  As  an  electrical 
engineer,  and  one  devoting  his  time  to  the  driving  of  mills, 
and,  further,  one  who  is  desirous  from  a  plant  point  of  viewg 
to  install  generating  jjlant  as  well  as  the  running  plant,  I' 
cannot  help  but  feel  it  is  to  the  millowner's  advantage  to  take 
power  from  the  supply  company,  and  I  feel  that  if  that  is  not 
the  case  to-day,  it  will  be  so  at  a  very  early  date.  The  denuuid 
for  a  supply  from  the  present  corporations  is  so  great  that  it 


cannot  be  <npeil  with  at  the  present.  This  means  larger 
generating  units  nnist  he  installed  at  once,  and  these  units,  to 
give  satisfaction  in  the  stat  ion  and  to  the  consumer,  must  be 
more  econonuc^il  than  the  present  plant. 

Is  Power  Saved  hv  tiiI';  Electric  Drive  ? 

The  next  point  to  be  raised  is  :  Can  any  power  be  saved  if 
we  introduced  the  electrical  drive,  and  would  this  be  materially 
to  our  advantage  ?  To  this  anybody  who  has  seen  a  mill  of, 
sa}-,  50  vear.s'  standing  can  answer  yes,  but  we  must  not  argue 
on  just  that  type  of  mill,  for  during  many  years'  experience  of 
visiting  mills  1  have  seen  some  splendid  steam  jilants  and 
mechanical  drives. 

In  the  older  types  of  mills,  we  have  bevel  gears,  u])right 
shafts,  the  extraordinary  weighty  shafting  (see  Fig.  1),  all 
which  takes  an  enormous  projiortion  of  the  power.  Of  the 
tests  I  have  carried  out  in  such  mills  it  has  not  been  an  un- 
common occurrence  to  find  50  per  cent,  of  the  load  on  the 
engine  has  been  absorbed  in  the  shafting,  or,  more  correc-tly, 
between  the  engine  and  the  pulleys  on  the  various  machines. 
JNIy  own  ex|)erience  is  that  the  average  mills'  losses  in  power 
due  to  friction,  &c..  i.r..  without  any  uf  the  machinery  running. 


li'n;.    1. — \'iEw   OK    Bevel   Gearini;   ls   .\   Yorkshfre  Mii.i.  which 

Absorbs  Great  Power,  and  was  .n'ot  removed  until  191!* 

It    lUustratf.'S  the  class  of  power  transmission  in  the  older  types  of 

mills  to-day. 

is  35  per  cent.  These  figures  sound  very  liigh,  and  tiu'y  are 
high.  When  one  thinks  that  to-day  nuuiy  mills  are  using  1()() 
tons  of  coal  per  week,  and  that  out  of  that  quantity  35  tons  is 
being  used  to  generate  non-productive  energy,  does  it  not  give 
us  cause  to  look  around  and  see  where  improvements  can  be 
made,  and  then  reduce  some  of  this  unnecessary  loss. 

Figures  for  the  Individual  Drive. 
Can  the  electric  drive  give  us  any  thing  better,  can  it  reduce 
our  friction  losses  i  It  has  been  proved  time  after  time  in  this 
countrv  alone,  that  it  can,  especially  if  the  individual  drive  is 
adopted.  Just  for  an  example  let  us  add  up  the  losses  which 
are  caused  through  electric  drives,  let  us  see  if  we  cannot 
show  a  great  saving  in  power.  There  is  a  spinning  mill  in 
the  Manchester  district  with  each  frame  driven  by  a  direct- 
■  coupled  motor.  The  frame  was  tested  before  the  size  of 
motor  was  decided  upon,  and  was  found  to  take  4-85  h.p. 
when  the  frames  were  working  in  50's  counts.  There  are  100  of 
these  motors  installed,  and  a  number  of  additional  motors  for 
winding,  reeling,  &c,    A  traGsformer  was  put  in  just  sufficient 
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to  co]H'  with  tlio  load,  and  likewise  the  ciibliii};  was  on  the 
best  system,  so  that  no  heatinji  took  plare  under  normal  load 
conditions.  The  motors  were  of  the  hif;h-ertieiency  type.  The 
losses  in  an  installation  of  this  deseription  would  not,  therefore, 
be  more  than  : — 

Transformer 3  ikt  iciit. 

Cabling  ■» 

Motors   1-* 

Total  21  jwrcent. 

This,  I  contend,  is  a  very  liberal  allowance,  and  should  be 
improved  upon  to  be  at  least  under  20  i)er  cent.  However,  it 
shows  a  verv  great  improvement  on  the  average  steam  and 
shafting  "drive,  with  its  35  per  cent.  Apart  from  any  other 
saving,  what  does  it  mean  in  coal  on  the  1(X)  tons  ])er  week 
basis  i  It  means  a  saving  of  14  tons  per  week,  or,  at  present 
coal  prices,  about  £875  p?r  annum.  Is  this  not  a  very  im- 
portant point,  and  one  which  should  be  greatly  ap])reciated  '. 
It  may  not  be  so  to-dav,  but  when  trade  gets  back  to  normal, 
and  tlie'prices  of  goods  are  effected  by  tenths  of  a  penny  instead 
of  the'present  pennies  in  the  shilling,  it  is  bound  to  be  a  jwint 
of  vantage. 


Fi'  .   2.  — 'I'vi'irAi,   \'iE\v   (ir   A   (■\i:iiiN(:    Kncinic   Koii.m   in   a   L-^bc 
Note  amount  of  belting,  which  ob.structs  the  light  and  slioiild  be  cut 

Speed  Variatio.v. 

Then  comes  the  question  of  speed  variation,  a  sul>jcit  which 
has  been  so  very  much  discussed  in  Bradford  and  Halifa.x 
district  for  the  last  four  yeans.  On  this  subject  one  has  to 
speak  with  very  great  care.  It  is  a  subject  which  has  not  been 
properly  considered,  and  the  imj)ortance  of  which  has  not  been 
grasped  to  the  full  by  those  who  felt  they  were  ecjual  to  elec- 
trically equipping  a  textile  mill.  Speed  constancy  is  of  vital 
importance  to  the  fine  spinner  to  avoid  breakages  of  yarn,  and 
give  equal  tension.  It  is  the  same  for  the  manufacturer  who  is 
desirous  of  producing  a  firm  and  even  material.  It  is  of  im- 
portance to  all  textile  mills  from  a  productive  point  of  view  and 
for  the  maintenance  of  quality.  Experience  has  taught  us 
that  it  depends  entirely  on  how  the  drives  in  the  mill  are 
installed  as  to  how  steady  a  speed  we  obtain  on  each  machine. 
It  has  also  taught  us  that  the  same  principle  of  group  driving 
in  Lancashire  shows  a  much  steadier  speed  on  the  machines 
than  it  does  in  a  Yorkshire  mill.  This  is  due  to  the  general 
layout  of  the  miUs  and  the  size  of  the  rooms. 

On  this  subject  alone  we  have  one  of  the  greatest  induce- 
ments   for   the    individual    drive.     Wherever    a    machine    is 


driven  by  its  own  motor  it  can  be  gtniranteed  that  the  sjjced 
will  be  con.stant  for  every  action  of  the  machine,  ])roviding  the 
.same  class  of  material  is  being  worked.  If  the  quality  of  the 
material  is  changed,  the  speed  must  chai\ge  with  it,  but  it  will 
continue  constant  at  this  changed  s])eed  so  long  as  the  same 
iiuaiitv  of  material  is  being  worked.  An  interesting  example 
of  this  was  noted  in  a  doubling  frame  not  verv  many  weeks  ago. 
.\  firm  throughout  the  war  had  been  on  one  special  ((uality  of 
material,  and  the  motor  running  the  doubling  frame  was 
recording  05  per  cent,  of  its  rated  out])ut  at  a  speed  of  1,145 
revs,  per  min.  The  tin  roller  shaft  was  running  at  itOO  revs. 
])er  min.  It  was  desired  to  change  on  to  a  different  (piality 
of  material,  and  run  at  a  speed  on  the  tin  roller  of  850  revs, 
per  min.  This,  of  course,  meant  a  change  in  the  gear  wheels 
between  the  motor  and  the  tin  roller  shaft.  These  were  calcu- 
lated out.  and  changed  accordingly,  basing  the  change  on  the 
1,445  revs,  per  min.  of  the  motor.  The  result  of  this,  when  the 
machines  were  again  set  running  and  on  this  new  quality,  was 
that  the  power  was  little  over  50  per  cent,  of  the  motor's  rated 
output,  and  as  a  con.sequence  of  this  the  speed  of  the  motor  had 
gone  u))  to  1.480  revs,  per  min.,  a  difference  of  25  revs.  ])er  min. 
on  the  motor  and  20-5  revs.  ])er  min.  on 
the  tin  roller  shaft.  Such  a  difference 
may  be  detrimental  to  good  doubling- 
that  depends  entirely  on  the  class  and 
quality  of  the  yarn  -but  it  does  show- 
very  forcibly  two  interesting  points.  One 
is  that  whilst  we  term  a  squirrel  cage  in- 
duction motor  a  constant  speed  motor,  it 
has  a  certain  amount  of  slip,  and,  second- 
ly, motors  when  running  well  on  top  of 
their  work  run  at  slightly  higher  speed. 
These  points  have  to  be  carefully  con- 
sidered before  a  plant  can  be  installed 
which  is  going  to  give  satisfaction  on  the 
question  of  speed  constancy 

The  D.wgers  of  the  Groci'  Drivk. 

Let  nie  just  enlarge  on  the  daiigiT  of 
grouj)  drive  in  a  spinning  mill  for  it 
moment  before  I  continue.  An  interest- 
ing case  arose  in  1914  of  a  mill  which  had 
rooms  large  enough  to  group  only  1.3  to 
1 5  frames  on  one  motor.  This  meant  that 
aboutGO  H.  P.  motors  were  installed.  After 
the  mill  had  been  running  on  this  electric 
drive  for  a  few  months  it  was  found 
that  the  speed  was  varying  very  much 
more  than  was  good  for  the  yarn.  The 
owners  had  been  informed  that  with 
electric  drive  you  could  speed  up  slightly, 
and  so  get  increased  production.  Whilst 
this  IS  correct,  the  in.stallation  must  also  be  correctly  designed 
before  it  a])plies.  However,  we  shall  come  to  this  sub- 
ject directly.  To  continue,  this  advantage  of  constant  speed 
allowing  to  increase  slightly  the  speed  led  this  firm  to  put 
their  speed  up  to  what  I  might  term  the  maximum  limit, 
and  thus  get  the  maximum  production  with  maintenance  of 
quality.  What  was  the  result  '.  Out  of  these  13  frames 
one  or  two  would  be  continually  stopped  for  doffing  ;  per- 
haps the  draft  wheels  would  be  changed  fairly  frequently 
on  one  machine  or  another.  This  meant  that  the  load  on  that 
motor  was  varying  from  full  to,  say,  three-quarter  load  con- 
tinually, and  this  meant  the  speed  must  vary  slightly  on  the 
slip  which  it  had  between  no-load  and  ftill-load.  Admitting 
that  this  variation  would  be  no  more  than  10  revs,  per  min. 
in  a  thousand,  this  will  become  60  to  70  revs,  per  min.  on  the 
s])indle  speed,  and  imt  only  that  but  it  meant  these  nundier  of 
revolutions  above  the  maximum  limit,  so  spoiling  the  yarn, 
and  therefore  reducing  the  production. 

There  are  two  things  to  be  learnt  from  this,  and  in  the  larger 
mills  there  ought  to  be  no  difficulty  in  practising  them.  The 
first  is  that  the  grouping  is  too  small — that  is,  one  frame  is  a 
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high  proportion  of  the  total  load  on  the  motor.  The  second  i.s 
that  we  must  arrange  the  grouping  in  such  a  manner  that  there 
is  no  need  to  change  the  fran\es  or  part  of  the  frames  on  to  a 
different  count,  and  thus  vary  the  jjower  required  to  drive  the 
frame.  If  the  groups  are  only  made  large  enough,  and  the 
frames  as  far  as  possible  kept  to  one  special  line  of  yarn,  then 
we  can  give  constant  speed,  and  so  that  slight  variation  will 
not  affect  the  yarn,  even  if  it  is  being  spun  on  the  maximum 
speed  limit.  Again.st  this  it  may  be  argued  that  the  larger 
the  group  the  more  eggs  in  one  basket.  I  readily  admit  this, 
but  I  say  again  that  if  it  is  constant  speed  you  want  (you  not 
only  want  it,  but  you  must  have  it)  then  you  either  have  to 
obtain  it  by  large  group  drives  or  by  individual  drives,  and  the 
most  sure  way  is  to  install  the  individual  system,  which  inci- 
dentally puts  each  egg  in  its  own  basket. 

Knowledge  of  Textiles  Necessary. 

I  have  enlarged  rather  on  this  question  of  speed  variation, 

and  have  given  these  examples  with  one  idea  in  mind — that  is, 

that  it  requires  the  engineers  who  attempt  to  equip  a  textile 

mill  to  have  not  onlv  a  knowledge  of  the  machinerv  he  has  to 


-THAT  IS, 


Fig.  .3. — Typical  view  op  how  Weavikg  Mills  shovld  be  driven 
EACH  Loom  has  its  owx  il'oTOR. 
Note  the  motors  on  the  floor,  and  also  the  distribution  box  let  into  the  floor 


drive,  but  of  the  textile  qualities  of  goods  which  are  being 
worked.  The  engineer  is  sure  that  he  can  give  constant  speed 
to  any  machine  providing  the  actions  of  that  require  the  same 
power  for  any  material.  I  go  further  than  this,  and  I  say  a 
practically  constant  speed  can  be  given  on  any  textile  machi- 
nery or  group  of  machines  if  one  understands  the  textile  side 
as  well  as  the  engineering  side. 

Thus,  we  have  three  vital  advantages,  which  can  be  secured 
with  electric  drive  from  an  engineering  point  of  view:  (1) 
The  supply  of  power  from  a  common  source  with  its  splendid 
stand-by  arrangements,  and,  in  the  near  future,  cheapness  of 
supply  ;  (2)  the  reductions  of  friction  losses,  and  consequently 
less  cost  of  running  ;  (.3)  the  advantages  of  a  jjerfect  speed, 
which  allow  of  an  increase  in  the  sjieed  of  the  machinery. 

The  Electric  Drive  from  the  Owner's  Point  of  View. 

Now  let  us  turn  our  attention  to  the  merits  of  the  electric 
drive  from  the  owners  point  of  view.  Are  there  any  advan- 
tages which  it  can  show  ?    What  does  a  stand-by  set  do  for  the 


owners  ?  Will  it  mean  that  he  is  very  much  more  sure  of  being 
able  to  run  his  mill  at  all  times  and  with  a  minimum  number 
of  stoppages  ?  Is  this  not  worth  having,  is  it  not  a  form  of 
guarantee  that  he  is  going  to  get  the  most  out  of  his  plant  if  he 
has  the  minimum  number  of  stojipages  ?  Why,  it  is  certainly  a 
guarantee.  During  the  last  six  months  I  have  visited  tVo 
mills  steam  driven  with  shafting,  and  found  them  stopped. 
At  the  first  I  inquired  the  reason,  and  was  told  that  during  the 
last  nine  months  they  have  only  been  able  to  run  one  whole 
day  without  a  stop,  owing  to  steam  trouble  and  inefficient 
engine  and  shafting.  Not  only  that,  but  this  firm  have  eight 
large  boilers  to  feed  a  1,2(XJ  H.p.  engine.  Such  a  thing  does 
not  ha])pen  in  a  supply  .station  if  it  is  adequately  equipped. 
Such  a  thing  as  a  turbine  giving  out,  or  an  alternator  burning 
out,  means  to  the  consumer  that  he  may  be  stopped  for  only  a 
few^  minutes  until  the  duplicate  set  is  run  up.  Secondly,  what 
does  the  reduction  of  friction  losses  mean  ?  This  does  not 
show  any  natural  advantages  apart  from  what  we  have  already 
dealt  with,  so  we  pass  to  the  third  point  of  speed  variation. 
If  this  variation  is  done  away  with,  then  we  realise  that  a 
slightly  higher  speed  can  be  obtained,  and  that,  as  we  have 
])ointed  out,  must  mean  increased  pro- 
duction— that  is,  this  increase  means 
that  the  whole  plant  must  be  working 
more  efficiently.  What  is  the  average 
efficiency  in  a  textile  plant  ?  From  infor- 
mation I  have  gathered  from  several 
mills  from  time  to  time,  it  appears  to  be 
very  much  the  same  for  a  spinning  jjlant 
as  for  a  weaving  plant — i.e.  An  the  neigh- 
bourhood of  66J  per  cent.  During  a  recent 
visit  to  the  West  of  Scotland  I  was 
discussing  this  question  with  a  leading 
s])inner,  andhetold  me  that  this  appeared 
about  their  average,  but  quite  recently 
they  had  been  taking  a  monthly  test, 
extending  over  a  week's  production.  They 
made  no  difference  to  the  speeds  of  the 
machines,  hut  the  managers  and  over- 
lookers just  kept  a  more  rigid  control  over 
the  hands,  and  al.so  took  every  possible 
]iiece  of  waste  into  u.se  again.  The  result 
of  this  test  showed  an  advantage  to  the 
firm  of  nearly  G  per  cent,  of  the  weekly 
]>roduction.  As  spinners  or  manufacturers, 
just  for  a  moment  pause,  and  think  what 
it  would  mean  to  vou. 


How  to  Increase  Production. 

Here  then  is,  say,  -5  per  cent,  increase 
production  bv  taking  a  little  more  care 
within  the  mill.  May  I  take  you  a  little 
further,  and  combine  this  increase  with 
that  amount  which  the  electric  drive  at 
constant  speeds  is  going  to  give.  Let  us  see 
le    obtained    from   the   electric   drive.     This   is   a 


what   can 

variable  quantity  for  eYery  mill.  No  hard  rule  can  be  made  on 
this  point,  but  from  experience  it  has  been  found  that  in  prac- 
tically all  the  installations  which  have  been  put  down,  there 
has  been  at  least  3  per  cent,  increase  obtained  due  to  speeding 
up.  Let  us  take  it  at  3  per  cent,  then  for  the  purpose  of 
keeping  on  the  right  side. 

The  Effect  of  constant  Speed  on  the  JL^terial. 
There  is  another  point  to  be  rai.sed  here  before  we  can  com- 
plete this  total  increase  of  production,  and  that  is  what  effect 
has  a  constant  speed  on  the  yarn  or  on  the  material  being 
woven.  If  we  run  at  a  constant  speed  then  we  not  only  have 
ourselves  appreciated  the  fact  that  better  quality  is  main- 
tained, but  we  find  that  the  yarn  is  not  subjected  to  shocks  or 
jerks,  and  is  therefore  more  even  in  its  diameters  or  texture, 
as  the  case  maybe.  Let  us  see  if  we  can  do  away  with  these 
shocks  and  jerks,  and  thus  surely  reduce  the  tendency  to 
breakage.     If   we  do  this  then    our  production    must  agaiu 
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naturally  increase,  and  what  is  more — and  counts,  perhaps, 
more — is  the  fact  that  the  quantity  of  waste  is  decreased. 
Thus  so  much  more  cotton,  wool  or  fla.x  can  be  sold  at  the  price 
of  spun  yarn,  and  le,<s  at  the  price  of  waste.  However,  we  .-;ee  a 
further  increase  of  production  in  this  way,  and  we  liave  to  form 
some  idea  of  what  it  amounts  to.  This  can  only  be  done  from 
tests  carried  out  in  the  mills,  and  we,  therefore,  have  a  con 
Crete  case  to  work  upon.  Many  of  us  iiave  seen  statements  tn 
the  effect  that  2i  per  cent,  has  been  prodm-ed  by  this  aloMc. 
and  in  some  cases  a  larger  amount  has  been  secured.  i)ut  I'l 
per  cent,  appears  to  be  about  the  average. 

Wh.\t  is  to  be  Gai.ved  by  the  Electric  Drive  >. 

Thus,  we  have  5i  per  cent,  increased  production,  which  can 
be  attributed  to  the  electric  drive.  Let  the  millowner  again 
pause,  and  consider  what  this  means  to  him.  What  does  it 
mean  to  a  concern  to-day.  if  they  were  to  exercise  this  extra 
precaution  against  general  losses  in  the  mill,  and  also  install 
the  electric  drive  giving  the  results  we  have  just  considen-d  ; 
Does  this  not  mean  at  least  a  10  per  cent,  increase  in  produc- 
tion, does  it  not  mean  an  increased  production  on  the  same 
.standing  charges,  and  therefore  a  cheaper  production  ])er  lli 
or  per  yard  i  Does  it  not  mean  further  that  they  are  in  a  bet  t  • 
position  to  meet  competition  when  it  comes,  and  also  to  show 
a  verv  much  more  favourable  balance-sheet  ? 

I  do  not  go  so  far  as  to  say  I  know  what  10  per  cent,  increase 
means  financially  at  the  present  time,  for  we  hear  of  sucii 
varying  profits.  Each  millowner  can  work  this  out  for  him- 
self. At  the  same  time,  I  have  a  little  s])inning  ])lace  in  mind 
at  the  moment  with  not  more  than  4.(KJ(I  s]iindlcs.  wiu-re  if 
thev  had  got  these  results  the  ])rofit  on  this  extra  lo  per  cent, 
would  have  paid  in  one  year  for  the  electric  installation,  and 
also  for  cost  of  running  at  l^d.  per  unit.  Here  then  we  have 
three  further  advantages  besides  the  engineering  advantages. 
Could  we  enumerate  any  more  '.  I  will  do  so  very  brietly. 
(1)  Owing  to  the  better  facilities  for  measuring  the  power 
better  records  can  be  kept,  and  a  correct  form  of  departmental 
costing  can  be  adopted.  This  must  be  an  advantage  worth 
having,  especially  where  departments  are  put  on  a  profit- 
making  ba.sis.     (2)    It   tends   to   cjeanliness  throughout   the 


power  is  transmitted  through  cable  instead  of  shafting,  near 
ing,  Ac.  gives  an  additional  amount  of  confidence  to  the  work 
jieople.  who  see  less  overhead  gear  in  mot  ion.     (I)  Tlii>  mill- 


FiG.  .5.— View  of  Splendid  DRrvE  arranged  with  Motors  and  Chains 

OS  TO  Line  Shafting. 

Note  the  motors  and  chains  are  out  of  the  way,  and  not  taking  up  floor  space 


whole  mill  :  there  is  not  the  same  quantity  of  oil  used,  there  is 
not  that  constant  worry  of  bearings  getting  hot.  The  first 
two  of  these  points  go  to  help  to  welfare  of  the  employed.  (3) 
Great  safety  precautions  can  be  obtained  and  the  fact  that 


Kic.  -I. — .\  \'ii;\v  oK  Li.sK  Shaft  dkivkn  dy  Ki.ikthic  Mcithk  in    \ 

VERY  SATISFACTORY  MANNER. 

Illustrii.ting  also   a   very   satisfactory   automatic   ccntrifufial   frirtion 
clutch  liy  .Messrs.  Thomas' Hroadbent  &  Sons,  Huddorsliehl. 

owner  is  in  a  position  to  take  advantage  of  electricity  for 
lighting  at  the  same  price  as  for  jjower.  -  Electric  lighting  gives 
a  better  light,  and  is  an  aid  to  healthy 
conditions,  a  point  that  has  closely  to  be 
considered  in  the  future  after  the  rejjorts 
wliich  were  ])uhlislieil  not  verv  long  ago 
liy  Sir  Auckland  Geddes  on  the  subject 
(if  physical  fitness  in  the  textile  and 
iiiiiiing  areas.  (.5)  And  .so  we  could  con- 
tinue on  advantages  of  smaller  degrees, 
:ill  of  which  go  to  make  the  electrically- 
driven  mill  installation  the  best  and  most 
ellieiiMlt  to  a(lo))t. 

Improvemext.s  i.\  the  Electric  Drive. 

.After  we  have  dealt  so  fully  with  these 
jioints  we  may  jiass  to  the  questions  of 
further  developments  in  the  electrical  gear 
which  is  being  ])ut  into  textile  mills  at 
tin-  |)resent  time.  In  what  ways  can  it  be 
still  improved  from  the  millowner's  ])oint 
of  view  '.  If  you  have  considered  this 
matter  so  fully  as  I  have,  then  I  think 
you  will  almost  be  able  to  carry  yourself 
away  a  great  number  of  years  ahead  to  a 
time  which  we  sliall  never  see.  At  the 
same  time  there  are  some  forms  of  im- 
provement which  can  be  looked  for  at  a 
comparatively  early  date.  First  of  all  I 
feel  that  we  shall  see  great  strides  made 
in  the  manufacture  of  more  efficient 
motors.  I'j)  to  the  present  an  appreciable  effort  has 
been  made,  i)ut  they  can  still  be  much  improved  upon. 
Also  in  conjunction  with  this  efficiency  much  attention 
will  have  to  be  paid  to  the  maintenance  of  a  better  power 
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factor,  not  only  to  the  motor,  but  in  the  whole  installa- 
tion. These  two  points  alone  can  tend  to  make  the  running 
cost  very  much  more  favourable,  and,  secondly,  if  you  can 
maintain  a  more  satisfactory  power  factor,  then  there  is 
likelihood  of  the  supply  com[)any  giving  preferential  treat- 
ment as  regardsrates. 

We  shall  then  have  a  ver}-  much  larger  adoption  of  the 
power  recording  meters.  The  advantage  whichthese  are  in  a 
factory  have  not  yet  been  appreciated  to  the  full,  and  it  is 
only  when  we  can  get  people  to  realise  that  every  little  bit  of 
additional  friction  load  increases  the  cost  of  running,  that  we 
shall  flnd|them  anxious  to  have  every  machine  metered.  An 
ammeter  installed  on  every  motor  will  be  the  future  policy, 
except  for  such  as  loom  motors,  and  where  a  small  testing  plug 
and  set  can  be  economicallv  used.  These  meters  should  be 
marked  with  a  red  line  at  the  full-load.  If  this  is  done  then 
the  manager  or  engineer,  as  he  walks  round.'can  see  at  a  glance 
how  each  machine  is  running. 

In  the  driving  of  ring  spinning  frames  we  must  see  improve- 
ments made  in  the  form  of  a  gear-box  between  the    motor 


upwards.  To  niy  mind  these  are  of  the  utmost  importance. 
Let  me  just  give  you  one  example  of  their  necessity.  You  fit 
up  the  whole  of  your  spinning  frames  with  individual  drives, 
the  proper  thing  to  do,  and  you  break  your  main  distribution 
circuits. at  11.30  on  Saturday  morning.  The  girl  seeing  her 
frame  .slowing  down,  should  then  see  that  her  motor-switch 
is  in  the  ""  off  "  position.  If  it  is  not  an  automatic  switch, 
then  she  would  have  to  do  this  herself  in  a  similar  nianner  to 
that  of  transferring  the  belt  to  the  loose  pulley.  Some  girls 
have  a  reason  for  not  doing  these  things.'  The  result  is  that  on 
Monday  when  the  circuits  are  made  alive,  these  particular 
motors  are  supplied  with  current  instantly,  and  start  to  run, 
which  they  may  do  without  any  trouble,  or  they  may  not.  In 
any  case  the  risk  is  great,  and  should  be  avoided.  The  wav 
to  avoid  it  is  the  adoption  of  automatic  features.  The  same 
applies  to  overloads  devices. 

Again,  we  shall  have  to  introduce  better  foolproof  switch 
and  starting  gear,  and  it  will  have  to  be  of  a  more  durable 
character  than  that  which  is  generally  supplied  at  the  present 
time.     There  is|no  place  I  know  of   where   more   precautions 


Fu!.  li. — \  iEw_i>K  A  .Mii.E  Shed  Kqiipped  with  Electric  Drive  In'st.\i.lation. 
Note  that  each  mule  is  tlriveii  by  its  own  motor,  which  is  suspended  from  the  roof. 


and  the  spinning  frame.  This  will  very  probably  be  coupled 
to  the  lifter  on  the  frame  by  which  the  thread  is  guided  up 
and  down  the  bobbin  or  cop.  This  gear-box  will  be  used 
for  the  varying  of  speed,  and  will,  to  my  mind,  be  a  much 
more  satisfactory  way  of  doing  so  than  by  introducing 
the  complications  of  a  variable  speed  alternating-current 
motor.  In  this  country  this  variable  speed  arrange- 
ment has  not  been  tried  to  any  great  extent,  but  one  has 
heard  much  about  it  on  the  Continent,  ■S'here,  as  I  said 
jireviously,  a  great  deal  of  electric  driving  in'*  textile  mills  is 
being  employed. 

Safety  devices  will  come  very  much  more  to  the  front  in 
these  mill  electric  schemes.  Very  few  people  to-day,  for 
instance,  consider  the  necessity  of  putting  no- volt  releases  on 
to  the  starters  for  the  smaller  power  motors,  say,  3  h.p.  and 


are  needed  than  in  a  textile  mill,  where  you  have  men,  women, 
boys  and  girls  tampering  with  anything  new  which  is  intro- 
duced. 

Then  when  we  come  to  study  the  welfare  of  the  employed  a 
little  more  we  shall  have  to  introduce  electric  cooking  appa- 
ratus in  order  that  they  can  have  a  proper  meal  at  midday, 
and  have  it  heated  up  or  cooked  as  the  case  may  be,  in  a  very 
much  better  manner  than  at  present.  The  heating  of  mills 
electrically  is  sure  to  be  tried,  and  very  probably  after  many 
years  of  experiment,  adopted.  I  am  afraid  we  cannot  expect 
much  in  this  way  for  a  very  long  time.  However,  it  would  be 
quite  feasible  to-day  to  do  away  with  the  boilers  and  heat  the 
whole  of  the  premises,  heat  the  whole  of  the  water  required, 
and  also  the  drying  rooms  electrically,  but  the  cost  would  be 
very  much  against  it. 
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Some  Notes  on   Lighting    in  the  Textile  and 
Clothinii^  Indnstries. 


Uy  .1.  s.  now. 


Introduitio.n. 
T'HE  tcxtilo  inrlustry,  as  is  generally  recognisod,  forms 
•*•  one  of  Enf^iand's  (jroatest  industries,  and  allied  with 
it  are  various  other  industries,  sueh  as  tlie  nuiking  of 
dves  and  of  garments  and  the  mani|>ulati<)n  of  cloth  generally, 
whieh  also  employ  a  vast  aiuoiint  of  cupital.     There  is.  per- 


Bl. 


Fio.  2. — Weaving. 
ik  circles  indiciite  position  fur 


1-lLi     1.  — WlNDlMl     I''UAMKS. 

The  circles  indicate  po.<iition  for 
<K)-\vatt  tungsten  lamps  with  ex- 
tensive reHcctors. 


4(i-\\atttui)!5st<'n  hunps  with 
tensive  reHcctors.  White  circles 
indicate  positirm  ot(i()-watt  tun!»- 
sten  lamp  with  extensive  type 
reflector. 


haps,  no  better  field  for  the  study  of  artificial  lighting.  Tiie 
complexity  of  the  ])roccsscs  involved,  and  the  machinery 
utilised,  call  for  lighting  of  a  very  special  character.  It  is 
significant  that  the  textile  and  clothing  industries  formed  two 
out  of  the  three  selected  for  investigation  by  the  Departmental 
('ommittee  on   flighting  in   Factories  and  \Vorksho])S,   which 

reported  to  the  IIo Secretary  in  I'.llo.     While  the  princiijles 

formulated  in  this  inciiiiry  are  of  general  application  to  industrial 
lighting  the  textile  and  clothing  trades  also  present  special 
lighting  ])roblems  of  their  own.  It  will  be  convenient  to 
consider, /?>.?/,  matters  connected  with  intensity  and  distrilm 
tion  of  light ;   secoiul,  the  effect  of  colour  in  the  illnininunt. 


2.  Ueasonable  constancy  and  uiiirnnnily  ul  illuininal  ion  over 
the  area  of  work. 

3.  The  i)lacing  or  shading  of  sources  so  that  the  light  from 
them  does  not  fall  directly  on  the  eye  of  a  worker,  eitlier  when 
engaged  on  his  work  or  when  looking  horizontally  acro.ss  the 
workroom. 

■I.  The  placing  of  lights  so  as  to  avoid  inioineiiient 
extraneous  shadows  on  the  work. 

The  conditions  applying  in  purely  textile  work  are  some- 
what different  from  those  in  trades  involving  the  )naking  of 
garuicnts  and  in  the  clothing  industry.  Rooms  devoted  to 
textile  jirocesses,  winding,  spinning,  weaving,  &c.,  are  t^oni- 
moidy  arranged  with  machinery  in  lines  with  gangways  in 
between,  and  it  lias  been  usual  practice  in  the  ])ast  to  allot 
lighting  units  to  individual  machines,  with  a  view  to  concen- 
trating light  on  the  actual  machines,  and  at  the  same  time 
allowing   sullicient   light   in   the   alleys.     Figs.    1    and    2,    for 


Fig.  3. — Showing  Locaiised  General  lu.i  .mixatiun  in  a  'J'kxtu.e 
Mill. 

Fundamentals  of  Good  Lighting. — In  the  textile  industry,  as 
in  others,  the  fundamental  principles  of  good  lighting  formu- 
lated in  the  Home  Ofhce  Rejjort,  apply,  namely  : — 

1.  Sufficiency  of  illumination  on  the  work. 


Vu:.     I.     -l.iicM,     ll.MMlN  \lh>N    III-    CMIIiIM:     .VImIIIMCS     liV     I.ANies    IN 

S;'iKNTiKiCAM.y   Desioxei)   Refi.ectors,   the   Height  and   Hi-aiing 
BEING  Selected  to  Avoid  Glare  ok  Huancii  Shadows. 

example,  illustrate  metliods  ri'coinineiided  in  a  booklet  on 
industrial  lighting  issued  by  the  National  Electric  Light  Asso- 
ciation in  l'.)12.  Fig.  1  shows  the  jiositions  of  lights  along  the 
alleys  between  winding  frames  spaced  7  ft.  to  10  ft.  apart. 
Fig.  2,  relating  to  weaving,  shows  the  combination  of  lights  in 
the  aUeys  with  stijiplementary  lights  over  thi'  looms.  Figs.  •'5 
to  (5,  which  are  taken  from  the  booklet  mentioned  above  and 
for  the  use  of  which  the  author  is  indebted  to  the  British 
Thomson-Houston  (!omi)any,  Ltd.,  also  illustrate  typical 
arrangements.  Too  much  importance  cannot  be  attached 
to  the  screening  of  lamps  with  pro])erly  designed  reflectors,  a 
noint  which  is  very  clearly  illustrated  in  Fig.  (>. 

IiitfiDiili/  rif  lUutniiiHtion. — The  .American  ]>ublication  re- 
ferred to  recommended  an  illumination  on  the  work  of  2  to  \  ft.- 
candles  for  winding  frames  and  from  4  to  (J  for  weaving. 
Probably  one  would  be  justified  in  saying  that  for  textile  work 
generally  a  minimum  of  at  least  3  ft.-candles  is  desirable. 
The  report  of  the  l)e])artmental  Commitlei'  on  Lighting  in 
Faetori(!S  and  Workshops,  issued  in  1915,  contained  a  con- 
siderable amount  of  data  on  lighting  conditions  in  the  textile 
industry,  and  gave  an  indication  of  the  jirevailing  conditions, 
which  seem  capable  of  considerable  improvement.     Thus,  the 
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averane  illuniiiKitiuii  in  wravmg  sheds,  derived  from  iiicasure- 
nients  in  a  large  nuiubrr  of  factories,  was  found  to  be  about 
2  ft. -candles  on  looms  and  ()■  I  ft. -candle  on  floor  ;  in  spinning 
sheds  the  average  illumination  on  mules  was  recorded  as 
(l4  ft. -candle,  and  (iO  j)er  cent,  of  readings  fell  below  0-5  ; 
on  the  other  hand,  the  average  floor  illumination  was  actually 
hi'dier  than  this,  namely,  0-(j  ft. -candle.  A  general  analy.sis  of 
sjiinning  mills  showed  that  !)7  per  cent,  of  the  mills  visited  had 
values  of  illumination  under  4  ft. -candles.  It  is  remarked 
that  obstruction  of  light  by  machinery  was  frequent,  and  that 
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Fiii.  ."i. — An  K\\mi'I.k  n|-  \  i;kv  l>\)^  Lic^htim:  with  (14^watt 
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FROM  THE  Exposed  Filaments. 


able  for  the  ins])ection  of  tlirrads  and  tlii>  texture  of  knitted  or 
(|uilted  surfaces,  must  be  guardi'd  against.  I'ossibly  the  most 
recent  forms  of  industrial  indirect  lighting  units,  involving  the 
use  of  a  half-silvered  lamp  under  a  shallow  dift'using  reflector, 
may  have  a  useful  apjilication  in  this  field.  In  some  of  the 
American  mills  indirect  and  semi-indirect  methods  appear  to 
have  been  used  for  knitting  and  iinisliing  rooms  with  good  eHcct 
One  point  deserving  notice  is  the  danger  of  glare  from  polished 
surfaces  of  knitting  needles,  &c.,  and  it  has  b(;en  claimed  that 
indirect  lighting  is  advantageous  in  mitigating  this  difficulty. 

When  Local.  Lirjhis  arc  Usejul. —  It  cannot  yet  bo  said  that 
local  lighting  is  to  be  superseded  by  general  overhead  lighting, 
though  the  latter  has  manifest  advantages.  In  some  cases 
where  workers  obstinately  cling  to  the  local  lamp,  their  pre- 
judice against  general  lighting  has  been  traced  to  the-  fact  that 
liss  illumination  was  usually  available.  Now  that  it  is  prac- 
ticable to  provide  a  really  /nV/A  general  illumination  this  objec- 
tion largely  disa])])ears — at  least  with  light  materials.  It  is, 
however,  still  doubtful  if  general  lighting  answers  satisfac- 
torily with  dark  materials.  In  some  cases  the  absorption  of 
light  may  be  so  great  that  only  by  local  lights  can  the  bright- 
ness of  the  material  be  conveniently  made  sufficient.  Furtlter, 
witii  general  lighting,  the  interior  of  the  room  as  a  whole  is 
bright.  When  work  is  done  on  light  material  this  is  no  draw- 
back, and  even  an  advantage;  but  it  does  not  seem  desirable 
that  the  actual  brightness  of  work  should  be  much  less  than 
that  of  surroundings — as  may  be  the  ease  if  the  material  is  very 
dark.  ( )ii  t  he  other  liand,  if  local  lights  are  used,  they  must  be 
well-shaded,  and  there  must  be  moderate  general  illuminatiou  in 
the  room  to  avoid  contrasts  in  the  o])posite  direction — i.e., 
surroundings  very  much  darker  than  the  actual  brightness  of 
material  worked  upon.  For  the  close  ins|)e('tion  of  some  such 
surfaces  a  shaded  local  lamp  is  often  preferred,  as  the  direction 
from  which  the  light  comes  can  be  easily  altered  ;  very  oblique 
rays  of  light  (in  fact,  almost  uni-directional  lighting)  are  often 
useful  in  revealing  irregularities  of  surface,  the  te.xture  or  (in 
silks  and  satins)  the  degree  of  "  sheen  "'  or  "  glitter." 


gangways  were  often  under-lighted.  The  Home  Office  Report 
referred  to  only  attempted  to  specify  the  minimum  floor- 
illumination  desirable  in  the  interests  of  safety  (viz.,  0-2.5  ft.- 
eandle),  and  values  of  illumination  necessary  for  the  carrying 
on  of  work  have  yet  to  be  determined.  But  in  view  of  the 
above  figures  it  seems  highly  probable  that  in  a  large  number  of 
mills  the  illumination  miglit  with  advantage  be  very  consider- 
ably increased. 

The  following  figures,  taken  from  the  Ohio  Factory  Lighting 
Code,  may  be  of  interest  as  showing  the  order  of  illumination 
recommended  in  modern  practice  in  lighting  textile  mills  in  the 
United  States  :— 

Illumination 
Collon  iUlls^  (ft. -candles  on  work  i 

Openini;  bales,  cardini.',  .slasliin;;,  ring  spinning,  roving, 

spooling,  laj)ping,  warjiing,  packing  and  shipping...         2 — t 

Drawing-in,  weaving,  dyeing    3 — 5 

Inspecting    10 

Woollen  Mills— 

Receiving,  carding,  dyeing,  twisting  2 — I 

Washing,  combing,  picking,  warping,  ijacldng,  shipping         3 — 5 

Weaving  4 S; 

Inspecting,  perching  10 

Silk-  Mills— 

Receiving,  packing,  shipping 2 — 4 

Quilting,  throwing,  winding,  warping,  finishing 3 — 5 

Weaving 4 g 

Kn  itling  Mills — 

Napping,  packing,  shipping    2 — t 

Knitting,  looping,  seaming,  finishing,  inspecting      3 — 5 

All  Mills— 

Roadways  and  thoroughfares,  yards     0-4 — 0") 

Stairways,  passages,  elevators   0-5 — 20 

Indirect  and  Semi-indirect  Liyhtincj. — ^While  the  importance 
of  avoidance  of  inconvenient  shadows  might  seem  to  favour 
indirect  methods,  the  low  ceilings  in  many  existing  mills 
would  prove  a  difficulty.  The  danger  of  too  complete  dift'u- 
sion  of  light  leading  to  very  soft  shadows  such  as  are  unfavgur- 


FiG.  6.— A  Great  iMruuVEMENT  ux  the  JIlih.-i  •-  -i-  .u  n  in  Fig.  5. 
Six  40-watt  Tpnosten  Lamps  in  Properly  Uesigxed  Angle  Reflec- 
tors (Mazdalux)  were  Substituted. 

Thisgivcs  a.saviiiL'  "I  Mi^ittsand  improved  illumination.  The  bottom 
of  the  loom  being  s. .  lulii'  il  i  liu  it  is  unnecessary  to  bring  down  the  batten 
of  lisrhts  when  a  thiv:i.l  Inv.iks  (as  had  to  be  done  with  the  arrangement 
shown  in  Fiff.  7>).     Also  the  lilament  is  shielded  from  the  eyes  of  workers. 

Effect  of  Artificial  lUuminauts  on  the  Appearance  of  Colours. — 
We  come  next  to  an  important  matter  in  connection  with  the 
lighting  of  mills  devoted  to  textile  processes — namely,  the 
colour  of  the  light.  This  factor  is  of  more  or  less  consequence 
in  all  cases  where  coloured  materials  are  dealt,  with  ;    in  the 
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dyeing  industry,  both  in  works  where  dyes  are  prodiued  und  in 
factories  where  they  are  utilised  for  dyeing  materials.  As  is 
well  known,  the  ajijie;  ranee  of  colours  in  general  is  quite 
different  by  artificial  light  from  daylight.  The  great  majority 
of  aitif.eial  illuininant,-;  (owing  primarily  to  the  (act  that  their 
temperature  of  incandescence  is  much  less  than  that  of  the 
sun)  yield  a  light  which  is  richer  in  the  red  and  orange  end  of 
the  s])cctrum,  and  poorer  in  the  blue  and  violet,  than  is  day- 
light. True,  the  nu  re  modern  illuminants  come  closer  to 
daylight  in  this  respect ;  the  gas-filled  ("  half- watt")  lamp,  for 
example,  yields  a  "  whiter  light  than  the  ordinary  vacuum 
tungsten  lamp,  and  the  latter  is  whiter  than  the  carbon  fila- 
ment lamp  ;  but  the  variation  from  normal  daylight  is  still 
quite  marked.  We  are  speaking  now  of  the  artificial  illu- 
minants which  yield  a  continuous  spectrum,  and  for  which 
correct  colour-revelation  is  at  least  a  ]iossibilitv.  In  the  case 
of  those  illuminants  which  yield  line  s])ectra.  such  as  the  mer- 
cury vapour  lamp,  and  some  type  of  flame  arcs,  accurate  colour 
matching  can  hardly  be  expected,  for  some  wave  lengths  are 
missing  and  others  are  exceptionally  prominent. 

Naturally  the  relative  appearance  of  mixed  colours  (and 
almost  all  dyed  fabrics  are  mixed  or  composite  colours)  is 
changed  by  this  disparity  in  blue  and  violet  and  excess  of  red, 
orange  and  yellow.  A  purple  or  mauve  colour,  for  example, 
i.e..  a  mixture  of  red  and  blue,  may  appear  much  nearer  akin 
to  red  by  artificial  light  than  is  the  case  by  daylight.  Often 
surprising  and  unexpected  results  are  produced.  Two  shades 
which  appear  to  match  exactly  by  daylight  no  longer  appear 
the  same  by  artificial  light ;  conversely,  one  can  find  tints 
which  are  indistinguishable  by  artificial  light,  but  are  elearlv 
not  the  same  by  day.  It  must  be  borne  in  mind  that  an 
apparently  simple  colour  used  for  a  dyed  fabric  may  consist  of 
quite  a  variety  of  constituent  colours,  some  of  which  are 
accentuated,  while  others  are  depressed  by  exposure  to  arti- 
ficial light.  Prof.  Roberts  Beaumont,  of  Leeds  Universitv, 
explains  in  his  work  on  standard  cloths  that  khaki  is  a  mixture 
in  specified  proportions  of  drab,  bronze,  brown,  sage  green, 
buff  and  blue  ;  Belgian  and  Russian  khaki  have  a  different 
colour-specification  from  British  khaki. 


cases  is  less  tlian  the  difference  between  davlight  and  arti- 
ficial illuminants.  There  are,  however,  many  days  in  winter 
when  daylight  is  unsuitable  for  accurate  colour-matching,  and 
work  has  to  be  sus|n'ndcd.  Fogs,  smoke  and  mist  nuiy  alter 
the  colour  of  natural  light  and  very  seriously  reduce  its  inten- 
sity. Moreover,  one  can  never  be  sure  that  work  may  not  be 
interfered  with  by  some  sudden  climatic  change,  and  in  any 
ease  the  time  during  which  accurate  colour-matching  is  pos- 
sible by  daylight  is  limited  during  the  winter  months. 

.-Irli/irial  D(u/Ii</ht. — Now  if  one  could  modify  the  light  from 
some  artificial  source  so  as  to  resemble  davlight  exactly  in 
colour,  this  would   be  a  great   aid   in  lolour  matching.     Not 
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Fig.  ?. — The  Siekingham  Daylight. 

only  might  we  obtain  an  easily  manipulated  and  regulated 
colour-matching  light,  but  we  might  secure  a  light  of  substan- 
tially constant  value,  free  from  the  marked  variations  in  colour 
and  still  more  in  intensity  that  characterise  daylight.  We 
should  then  be  able  to  conduct  colour-matching  oj)erations 
irrespective  of  climatic  variations.  But  (and  it  is  a  big  but)  we 
must  be  .sure  that  the  "  artificial  daylight  "  thus  secured  is 
equivalent  to  normal  daylight,  or  sufficiently  near  to  it  for 
[)ractical  purposes,  and  that  it  is  not  subject  to  variations, 
either  progressive  or  irregular. 


Fig.  7. — BENJASirs  Coi.orF.-MAXcHiNt;  I'mt.  ising  Scree.s-  devised 
BY  Dr.  Kenneth  Mees. 


Fig.  9. — Distribution  of  Energy  in  the  Visible  Spectra  of  various 
Illuminants  compared  with  that  of  the  Sheringham  Daylight. 


A  Standard  of  While  Light  Wanted.-  When  only  a  very 
general  idea  of  the  appearance  of  colours  is  desired  it  may  be 
possible  to  work  by  some  forms  of  artificial  light,  though  even 
in  these  circumstances  one  would  choose  an  illuminant — a 
white  flame  arc,  for  example — which  conies  fairly  close  to 
daylight.  But  when  accurate  colour-matching  is  necessary 
work  by  ordinary  artificial  lights  is  scarcely  possible.  Even 
daylight  has  to  be  selected  with  care.  In  this  country  un- 
fortunately daylight  is  a  very  variable  quantity.  We  have  as 
yet  no  recognised  standard  of  white  light,  but  the  colour  of 
light  from  an  average  white  diffused  north  sky  is  commonly 
taken  as  the  standard.  The  light  from  a  white  sky  differs  con- 
siderably from  that  received  from  a  blue  sky,  and  is  again 
different  from  direct  sunlight,  though  the  difference  in  these 


Methods  of  producing  .such  a  colour-matching  light  have  been 
the  subject  of  discussion  before  the  Illuminating  Engineering 
Society  on  several  occasions,  and  the  whole  subject  was  re- 
viewed at  a  discussion  on  January  27th  last.  A  brief  history 
of  efforts  in  this  direction  was  recently  given  by  Mr.  A.  P. 
Trotter.* 

Colo>ir-watchi»(i  Glasses  and  Fillers. — One  of  the  earliest 
attempts  to  provide  a  colour-matching  unit  was  that  made  by 
Prof.  Gardner,  of  the  Bradford  Technical  College,  who  utilised 
a  ■'  subtractive "  method,  i.e.,  he  devised  a  screen  which 
exercised  selective  absorption  of  the  excess  of  red  and  orange 
rays. 

*  "  Times  "  Engineering  Supplement,  Dec,  1919. 
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As  soon  as  metal  filament  lamps  (;ame  into  use  attempts 
were  made  to  produce  artificial  daylijjht  from  this  source.  On 
the  occasion  of  a  discussion  before  the  Illuminating  Engineering 
Society  in  1910  Dr.  Kenneth  Mees  showed  a  form  of  units  of 
this  description,  using  a  dyed  gelatine  in  combination  with 
coloured  glass,  a  method  which  doubtless  more  readily  facili- 
tates accuracy  in  obtaining  the  necessary  colour-tint,  but 
which  obviously  calls  for  care.  The  screen  thus  prepared  is 
placed  under  a  metal  reflector  containing  the  lamp.  Fig.  7 
shows  the  colour-matching  unit  as  now  manufactured  by 
Benjamin  Electric,  Ltd.  The  screen  is  stated  by  Dr.  Mees  to 
have  great  permanency,  and  to  be  not  only  visually  but 
photographically  correct  as  regards  colour.  The  exact  simu- 
lation of  daylight  naturally  entails  a  considerable  loss  of  light, 
and  with  this  screen  only  about  15  per  cent,  of  the  original 
light  is  transmitted.  Were  one  content  with  a  more  apjjroxi-  ■ 
mate  result  the  efficiency  could  doubtless  be  increased.  It  is 
also  probable  that  the  gas-filled  lamp,  with  its  appreciably 
"■  whiter  ""  light,  will  render  possible  units  with  a  considerably 
smaller  loss.  More  recently  Mr.  Lionel  Pearce  showed  at  the 
British  Scientific  Products  Exhibition  a  small  and  compact  form 
of  unit  using  an  incandescent  lamp  with  a  coloured  glass  screen. 

Special.  Coloured  Reflectors.—  The  latest  attempt  to  produce  a 
colour-matching  unit,  the  ""  Sheringham  Daylight,"  was 
exhibited    before   the    Illuminating    Engineering   Society    by 


Mr.  L.  ('.  Martin,  in  Novciiilier  last.  This  device  depends 
upon  a  different  principle.  It  is  ''  subtractive,"  but  the 
removal  of  the  excess  of  red  and  yellow  rays  in  artificial  illu- 
minants  is  achieved  by  reflection,  and  not  by  selective  trans- 
mission. The  general  nature  of  the  lamp  is  illu.strated  in 
Fig.  (S.  AI)ove  a  gas-filled  lamp,  the  lower  half  of  w^liich  is 
obscured  or  covered  with  a  reflecting  surface,  is  placed  a  large 
conical  reflector,  the  inner  surface  of  which  bears  a  mosaic  of 
different  colours.  These  colours  are  so  selected  that  the 
reflected  light  is  converted  into  a  close  resemblance  to  day- 
light. Either  north  white  .skylight,  blue  skylight  or  diffused 
sunlight  can  be  imitated  ;  the  spectrum  composition  of  these 
varieties  of  daylight  is  illustrated  in  Fig.  9.  It  is  as  yet  too 
early  to  pronounce  on  the  possibilities  of  this  new  method, 
which  has  some  interesting  features.  The  diffusion  of  light 
from  a  relatively  large  surface  would  be  advantageous  in  many 
eases,  notably  when  it  is  desired  to  flood  with  light  a  rela- 
tively large  area. 

Considering  its  importance  to  the  textile  and  dyeing  indus- 
tries, it  is  surprising  that  "'  artificial  daylight  "  has  received 
such  a  comparatively  small  amount  of  attention.  The  matter 
is  one  in  which  such  bodies  as  the  Textile  Institute  might  well 
interest  themselves,  thus  giving  a  practical  application  to  the 
principles  which  the  Illuminating  Engineering  Society  is  now 
studving. 
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A  Troublesome  Question. 
( )W  often  has  such  a  title  as  the  above  caused  the  article 
to  be  eagerly  scanned  in  the  hope  that  it  will  contain  a  simple 
solution  to  that  troublesome  question  :  Does  it  pay  to  drive 
a  mill  electrically,  and  should  private  plant  be  installed  or 
should  the  power  be  obtained  from  an  outside  supply  ?  There 
does  not  seem  to  be  any  formula  for  this,  at  least  one  is  not 
known  to  the  writer. 

Many  phases  of  this  subject  are  pure  engineering,  a  matter 
of  steam  consumption,  evaporation  and  calorific  values,  iron, 
copper  and  friction  loss,  and  although  there  is  much  difference 
of  opinion  to  be  found  when  these  points  are  discussed,  the 
differences  are  generally  due  to  incomplete  experimental  data, 
rather  than  to  lack  of  knowledge  of  the  fundamental  grounds 
of  the  subject.  When,  however,  the  electrical  engineer  enters 
a  textile  mill  he  is  in  a  world  of  different  values  to  that  in 
which  he  was  trained  and  ignorance  or  lack  of  the  full  appre- 
ciation of  these  has  led  to  mistakes  of  application,  of  which 
there  are  some  well-known  examples  ;  one  often  wishes  these 
vould  stay  dead  and  not  rise  up  to  haunt  the  steps  of  the 
Advance  scouts  of  the  electrical  industry.  The  object  of  this 
article  is  to  emphasise  and  illustrate  some  of  these  special 
points  of  view  of  the  textile  world. 

The  Outlook  of  the  Mill  Manager. 

If  one  were  to  sum  up  the  outlook  of  a  mill  manager  in  a 
word,  one  could  almost  completely  describe  it  by  saying, 
output.  His  first  and  last  thought  is  that  nothing  must  hinder 
output.  This  is  true  of  all  manufacturing  processes,  but  more 
so  of  the  textile,  and  probably  it  receives  the  greatest  eni- 
])liasise  in  the  cotton  spinning  mill. 

The  present-day  capital  values  of  the  textile  world  are 
reflected  in  the  published  prices  of  the  many  recent  mill  sales, 
but  what  is  probably  less  known  is  the  "  margin  "  of  the  cotton 
spinner  :  that  is,  the  difference  between  the  price  of  the  raw 
cotton  and  the  price  of  his  finished  yarn.  The  mill  sale  prices 
during  January  showed  values  per  spindle  varying  from  1:5s. 


to  105s.,  and  these  are  not  by  any  means  the  cost  of  a  new  mill 
at  to-day"s  prices.  Coui)le  this  with  the  output  of  0-85  lb.  of 
32's  American  twist  yarn  \n-T  spindle  per  week  and  the  margin 
indicated  in  Fig.  1.  and  an  indication  of  the  relative  values  of 
raw  material  and  finished  yarn  to  capital  charges  will  be  seen. 
These  two  facts  then,  the  high  capital  value  of  the  mill  and  the 
small  increment  in  the  value  of  the  material  in  its  passage 
through  the  mill,  make  output  of  vital  importance.  Similar 
considerations  rule  throughout  all  branches  of  the  textile 
trade,  and  though  most  of  the  references  in  this  article  are  to 
cotton  sjjinning  mills,  the  conclusions  apply  with  equal  force 
to  a  doubling  mill  or  to  a  weaving  shed. 


1914     I      1915  1916      I      1917  1918      i      r'U) 

Curs/e  Ashotvspr/ce  o^/^'^er/csn  fu//i/ MiM/tn^ Cotton. 
Z\AV\ie^  shows  price  of  32'sCopTrvist  Yarn. 

Fk;.  1. 

The  majoritv  of  textile  nulls  are  concerned  with  o.ily  one 
process  so  that  their  stdff  organisation  is  very  simple  Except 
in  the  case  of  a  group  of  closely  related  mills  the  buying  of 
cotton  and  all  material  used  is  in  the  hands  of  one  man  who 
also  is  responsible  for  the  inside  running,  the  quality  and 
amount  of  the  outjnit.  Even  in  the  case  of  a  concern  where 
an  inside  manager  is  employed  the  buyer  of  the  cotton  is  in 
command  and  intimately  concerned  with  the  results  obtained, 
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for  there  is  no  Mathiesson's  standard  for  his  starting  point- 
Thus  anythinji  that  enables  him  to  pive  a  hirger  attention  to 
the  buying  of  his  lotton  and  reduces  the  time  to  be  spent  upon 
the  additional  duties  is  a  help  towards  a  larger  output.  Such 
an  a.«sistanee  would  have  an  advantage  a|)art  from  increased 
output,  for  it  is  commonly  said  that  nu)re  money  can  be  made 
by  the  skilful  buying  of  cotton  than  by  spinning  it  into  yarn. 

While  speculation  in  the  cotton  market  is  looked  down  u])on 
by  the  more  thoughtful  section  of  the  textile  industry  and 
denounced  as  a  hindrance  to  sound  trade,  yet  it  is  true  that 
close  attention,  the  day  through,  and  ipiick  judgment  is 
necessary  in  the  buying  for  trade  purposes  alone,  it  being 
impossible  for  a  spinner  fully  to  cover  himself.  There  is 
similar  need  for  close  attention  to  the  yarn  market,  though 
there  is  not  in  this  ca?e  the  '"  future  "  market  to  watch. 

The  consideration  of  these  facts  takes  or  should  take  a 
prominent  place  in  the  discussion  for  and  against  the  purchase 
of  electrical  power  from  an  outside  source,  and  it  has  been  the 
exjierience  of  the  writer  that  they  have  generally  been  the 
deciding  factors  in  favour  of  the  outside  supply. 

Disadvantages  of  the  Purchase  of  Power. 

The  purchase  of  power  has,  however,  two  disadvantages 
which  carry  weight  in  the  eyes  of  many  textile  people.  They 
arc  the  increase  in  the  running  costs  by  the  inclusion  of  the 
projiortion  of  capital  charges  of  the  station  in  the  monthly 
power  account  and  the  fact  that  these  cannot  be  reduced  by 
liberal  writing  off  the  ca])ital  cost  in  times  of  good  trade  as  a 
provision  for  a  rainy  day.  Then,  in  the  case  of  the  larger 
installations,  there  is  the  increased  cost  of  the  power  purchased 
above  the  cost  of  generation  that  is  possible  with  plant  on  the 
premises. 

These  objections  are,  however,  generally  oviT-riiled  when 
the  relief  of  the  manager  in  regard  to  the  supervision  of  the 
purchase  of  coal — a  matter  of  no  little  worry  in  these  times, 
though  not  for  ever,  let  us  hojie  -and  the  control  uf  boiler  and 
engine  room  staff  is  fully  considered.  The  coal  (|uestion  will 
be  readily  conceded,  though  there  will  remain  some  coal  to  be 
purchased  for  the  boiler  supplying  steam  for  the  heating  of  the 
mill  and  the  slashing  room  of  the  weaving  shed  ;  but  in  the 
matter  of  the  labour  it  will  l)e  evident  that  the  introduction 
of  motors  does  not  always  reduce  the  engineering  staff. 

The  value  of  the  relief  to  the  management  of  a  mill  is,  how- 
ever, best  appreciated  by  those  directly  interested  in  the  profits 
of  the  concern,  and  the  writer  must  record  his  personal  ob- 
servation that  there  is  a  growing  recognition  of  this  relief  in 
the  minds  of  several  prominent  and  successful  textile  mill- 
owners.  There  are  now  signs  which  lead  even  one  not  in 
close  touch  with  the  textile  trade  to  the  same  conclusion  ; 
for  some  of  the  most  successful  cotton-spinning  concerns  are 
now  buying  power. 

Strong  emphasis,  the  writer  holds,  may  be  placed  upon  the 
fact  that  they  are  successful,  not,  however,  suggesting  that 
their  success  is  due  to  their  lack  of  generating  plant  of  their  own 
but  that  the  management  that  is  capable  of  making  their 
concerns  stand  out  above  the  general  run  also  think  it  worth 
while  to  scrap  their  power  plant  and  buy  electricity. 

Three  Typical  Cases  of  Electrification. 
Take  three  typical  cases  as  an  illustration  : — 
No.  1  Mill  is  in  Oldham  with  an  Oidliam  directorate.  The 
engine  plant  was  worn  out,  the  building  was  good,  a  conver- 
sion to  electric  driving  could  be  made  without  much  loss  of 
production  ;  electric  driving  was  decided  upon,  but  instead 
of  installing  a  steam  turbine  plant,  similar  to  a  neighbouring 
mill,  they  decided  to  purchase  power.  The  outsider  does  not 
know  the  details  of  the  discussion  inside  the  boardroom,  but 
he  notes  that  this  mill  is  the  centre  of  a  very  successful  and 
growing  group  of  cotton  interests,  all  being  developed  on 
similar  engineering  lines,  and  comes  to  the  conclusion  that 
they  consider  the  relief  due  to  the  absence  of  power  plant  is 
worth  while  from  the  larger  point  of  view  of  the  mill  as  a  whole. 
No.  2  Mill  is  near  ^Manchester.  There  were  two  mills  run 
jrgm  the  same  boiler  plant,  ai}d  adjoining  one  of  them  w^s 


spare  land.  To  build  a  mechanical  mill  gave  less  spindles 
than  an  electrical  mill,  but  ajjart  from  anything  else,  the  extra 
spindles  did  not  seem,  to  an  outsider,  to  give  enough  extra 
production  to  meet  the  extra  power  costs.  It  was  decided, 
however,  to  buy  the  ])ower,  and  these  three  mills  have  re- 
cently changed  hands  at  such  a  figure  that  indicates  that  the 
electric  mill  is  not  a  white  elei)hant. 

No.  3  -Mill  is  in  Bolton.  This,  similar  to  the  first  case,  is 
an  old  mill  with  an  old  engine,  but  the  engine  was  not  at  its 
last  gasp,  and  extensions  were  desired.  These  were  decided 
to  be  electrically  driven  from  Corporation  supply. 

The  mill  has  been  driven  in  this  manner  for  some  years  and, 
taken  as  a  whole,  has  been  a  financial  success  though  naturally 
the  running  costs  of  the  electrical  jiortion,  as  in  the  second 
case,  are  stated  to  be  excessive  when  compared  with  steam- 
driven  portion.  Yet  these  excessive  costs  have  not  ])rovcd 
a  deterring  factor,  for  the  old  engine  is  to  be  rephiced  by 
electric  motors  with  ( 'orporation  ]iower  to  the  total  of  1 .2")!)  ii.iv 
It  should  be  noted  that  in  the  cases  of  mills  1  and  2  it  would 
have  been  possible  to  instal  a  private  steam  turbine  generator, 
while  in  the  instance  of  No.  3  mill,  a  ro])e  drive  could  have 
been  arranged. 

So  far  we  have  been  considering  tlir  proiilcm  of  electric 
generation  by  ])rivate  jilaiit  vi'mns  supply  companies'  plant. 
Now  this  last  mill  affords  an  illustration  of  tiie  nianrier  in 
which  electric  driving  itself  aj([)cals  to  the  textile  mind.  The 
first  electrical  installation  of  this  consisted  of  700  odd  horse- 
power of  motors,  while  the  mechanical  drive  was  some  800  l.H.P. 
The  SOI)  was  to  be  increased  to  1,200  by  further  extensions, 
and  a  slow-speed  engine  of  2.000  i.h.p.,  with  To\n-  drive  was 
planned  to  drive  the  mechanical  portion  and  also  the  elec-trical 
portion  by  means  of  a  flywheel  type  g<Mierator  on  the  crank 
shaft.  A  large  defect  in  this  scheme  was  the  interference  with 
the  ])roduction  that  would  occur  during  the  change-over. 
This  defect  or  inconvenience  on  the  one  hand,  coupled  with 
fact  on  the  other  hand  that  the  whole  of  the  space  now  occu- 
])ied  bv  the  cooling  water  lodge  would  be  rendered  available 
for  productive  use  by  the  droj)ping  of  the  nu-rhanical 
scheme,  turned  the  scale  in  favour  of  electrical  drive  from  the 
Cor[)oration. 

Tower  water-coolers  might  have  been  installed,  but  they 
are  not  regarded  with  favour  because  of  the  obstruction  to 
liilht  that  would  result,  and  in  view  of  the  increasing  rati-able 
value  of  the  ground,  ihe  productive  use  of  all  space  is  keenly 
watched. 

WiiKN  THE  Electric  Drive  has  .\o  Chance. 

Thus,  where  there  is  no  improvement  possible  in  the  in- 
ternal arrangement  and  running  of  a  mill,  electric  driving 
from  their  own  plant  has  no  chance  of  success.  Take  as 
examiile  the  case  of  a  spinning  and  manufacturing  concern- 
in  the  Midlands,  which  had  an  old  steam  ])lant  driving  one 
section  and  a  suction  gas  engine  driving  the  other.  The  steam 
I)lant  wanted  renewing,  and  the  gas  engine  was  running  very 
badlv.  There  was  sj)ace  to  build  a  new  steam  turbine  house, 
and  the  proposal  submitted  was  to  drive  the  whole  place 
electrically.  When  examined  critically  it  was  found  possible 
to  build  a  new  engine  house  at  the  spinning  mill,  drive  this 
by  ropes  from  the  flywheel  and  by  means  of  an  extended 
crankshaft  and  a  second  driving  flywheel  pulley  to  re i)l ace  the 
gas  engine  without  interference  with  the  running  during  the 
change. 

The  first  scheme  was  ideal  from  an  engineering  i)oint  of 
view,  but  it  was  the  simple  replacement  of  the  ropes  by  motors, 
and  the  interest  on  the  extra  capital  outlay  was  met  by  the 
coal  saved  by  the  better  plant.  From  a  national  point  of 
view  they  should  probably  have  adopted  tlie  electric  drive, 
but  it  would  hav('  been  an  increase  in  the  unproductive  capital 
of  the  concern,  and  so  the  decision  favoured  the  mechanical 
scheme. 

There  are  similar  examples  to  the  above  that  liav('  been 
installed  in  the  hope  that  the  steadiness  of  running  would  be 
the  redeeming  feature,  but  this  has  not  been  upheld,  and  the 
cases  are  written  down  as  unsuccessful. 
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Another  instance  of  the  dropping  of  the  eU-etrie  scheme 
because  the  internal  economy  of  the  mill  could  not  be  improved 
by  it  is  that  of  a  group  of' mills  under  one  management,  all 
taking  their  engine  condenser  cooling  water  from  one  lodge. 
Two  of  the  engines  totalling  1,500  i.h.p.  were  to  be  renewed. 
It  was  possible  to  replace  them  by  a  single  engine  with  good 
connecting  drives  to  both  nulls.  The  possibilities  of  a  turbo- 
generator were  explored,  but  the  lowering  of  the  temperature 
of  the  cooling  lodge  to  obtain  the  higher  efficiency  of  the 
turbine  reduced  the  boiler  efficiency  of  the  whole  plant,  due 
to  the  condensers  being  of  the  jet  type.  Electrical  trans- 
mission had  no  advantage  to  outweigh  this  loss  and  the  mech- 
anical scheme  was  adopted. 

Generalising  again,  it  is  the  convenience  of  electric  driving, 
expressed  in  terms  of  the  output  of  the  mill,  that  is  a  measure 
of  the  success  of  any  installation.  This  must  not  be  sought 
for  in  concrete  figures,  for  as  such  it  is  extremely  dilficult  to 
investigate,  everyone  concerned  being  too  busy  smoothing  tlie 
way  of  the  cotton,  wool,  flax  or  silk  through  the  mill.  It  is 
to  be  found  in  the  instinct  or  j  udgment  of  the  persons  interested . 

Stress  has  been  placed  upon  the  advantage  of  having  no 
power  plant,  but,  generally,  as  in  the  above  examples,  this  is 
also  grouped  with  some  other  advantage,  such  as  the  flexi- 
bility of  arrangement,  greater  economy  of  space,  or  the 
elimination  of  some  objectional  gear  or  shaft  drive.  \\  hethcr 
the  absence  of  plant  standing  alone  will  win  the  approval  of 
the  textile  world  has  yet  to  be  tested,  and  the  future  of  the 
new  mills  driven  by  purchased  power,  now  building  or  to  be 
built  in  a  cotton-spinning  district,  will  be  keenly  watched  by 
many  to  ascertain  if  this  adventure  is  a  success  or  no. 

The  Ste.a.dines.s  of  the  Electric  Drive. 

Much  has  been  made  in  the  past  by  electrical  engineers  of 
the  usefulness  of  the  steadiness  of  a  motor  drive,  but  h<'re 
anticipations  have  not  yet  been  entirely  fulfilled.  Tlie  bulk 
of  electric  supply  is  from  turbine-driven  plant,  and  the  smooth- 
ness of  the  speed  curve  from  such  a  source  cannot  be  attained 
by  any  reciprocating  engine.  The  motor  reproduces  the 
speed  curve  of  its  prime  mover,  wherever  it  is,  while  the 
elasticity  of  the  ropes  from  the  engine  slightly  intensifies  the 
irregularities  of  its  drive,  and  all  irregularities  of  load  alter  the 
twist  of  the  line  shaft. 

Now  the  majority  of  cotton  and  wool  is  spun  by  mule 
spindles  with  their  irregular  load,  and  from  many  tests  of  the 
quality  of  drive  along  line  shafts  the  astonishing  fact  is  re- 
vealed that  irregularities  as  large  as  plus  and  minus  3  per  cent. 
have  been  found  to  exist  where  the  spinning  was  declared  by 
all  concerned  to  be  ideal.  Above  this  figure  the  spinning 
begins  to  be  noticeably  poorer,  and  at  points  where  the  irre- 
gularitv  ai^proaches  plus  and  numis  6  per  cent,  complaints  are 
received  from  the  spinners.  There  is,  however, .  so  much 
difference  in  the  individual  spinners  and  in  the  spinning  males 
themselves  that  again  any  exact  detailed  investigation  is 
diflicult.  Judged  from  an  engineer's  point  of  view  there  must 
be  some  eft'ect  from  all  variations,  but  below  the  smaller  figure 
given  above  these  do  not  ajipear  to  act  as  a  hindrance  to  the 
output,  for  this  is  the  point  at  which  complaints  of  broken 
ends  arc  made  by  the  spinner,  whereas  the  faults  that  do  not 
cause  a  broken  end  during  the  spinning  must  pass  into  the 
finished  product  to  produce  a  general  lower  quality. 

The  remedy  is  probably  the  individually  driven  mule. 
This  has  been  done  experimentally,  but'  except  in  the  woollen 
trade  has  no  length  of  ex]ierience  behind  it.  Here  the  steady 
prime  mover  s[)eed  is  delivered  to  the  mule  uninfluenced 
by  the  variable  load  of  its  neighbours. 

With  ring  spiiuiing  the  steadiness  of  the  motor  has  little,  if 
anything,  to  conunend  it  against  a  good  engine  and  rope  drive 
for  the  steady  load  of  the  ring  frames  causes  little  variation 
in  the  twist  of  the  shaft,  and  unless  some  other  cause  such  as 
has  been  already  outlined  is  present,  the  motor  drive  as  such 
has  no  attractions  except  in  the  form  of  individual  motors  to 
each  frame.  Should  electrical  driving  be  decided  upon  for 
any  reason  in  a  new  installation,  the  cutting  out  of  the  line 
shaft  and  belts  are  good  and  decisive  points  in  favour  of 


individual  motors.  The  extra  capital  outlay  is  nu)re  than 
met  by  the  saving  of  the  power  that  results  from  the  stopping 
of  the  motor  for  "  doffing  "the  frame,  and  in  addition  there  is 
the  improved  lighting  and  cleanliness,  which  are  very  valuable 
in  some  grades  of  work. 

The  Development  of  the  Individual  Frame. 
There  is  an  objection  to  the  individual  frame  in  some  in- 
stances, in  that  the  space  of  the  motor  is  greater  than  that 
taken  up  by  the  fast  and  loose  belt  pulley,  and  that  this  space 
might  be  used  productively.  This  objection  is  serious,  and 
so  great  is  the  economical  pressure  that  in  the  cases  of  the  older 
narrow  mills  the  jjassage  ways  are  cut  down  to  the  last  half 
inch,  else  the  cost  of  supervision  becomes  too  great.  In  a  new 
mill,  however,  the  value  of  wide  passage  spaces  is  becoming 
more  recognised  as  a  factor  making  for  success,  and  where  the 
few  inches  more  space  that  is  required  for  the  individual  motor 
can  be  readily  given  the  individual  motor  has  a  good  case. 

There  is  a  development  that  is  likely  to  make  the  individually 
driven  frame  a  desideratum  even  when  compared  with  a  mechan- 
ical drive.  This  is  the  interaction  between  therising  wages  for 
the  low-grade  labour  used  in  '"  doffing  "  the  fraTms  lh:it  is, 
replacing  the  filled  by  emjity  bobbins — and  the  varialilr  sjucd 
motor.  The  variable  speed  allows  a  larger  ring  to  be  used  in 
the  spinning,  when  output  is  gained  by  the  higher  speed  that  is 
possible  on  the  larger  portions  of  the  bobbin,  besides  resulting 
in  a  saving  in  subsequent  operations.  This  is  one  of  the 
instances  in  which  the  textile  trade  is  ready  and  waiting,  and 
where  the  electrical  engineer  is  the  laggard.  Let  there  be  put 
on  the  market  a  variable-speed  motor  that  needs  as  little 
attention  as  a  loose  pulley,  and  this  method  of  driving  ring 
frames  will  become  a  prime  reason  fur  tlie  electrification  of 
mills. 

In  the  case  of  weaving  there  is  again  a  decided  bias  towards 
individual  motors  directly  it  is  decided  that  the  transmission 
of  power  must  be  electrical.  But  in  the  application  of 
individual  motors  there  ar:;  precautions  to  be  taken 
which  the  electrical  engineer  is  likely  to  overlook.  The 
good  results  of  some  of  the  early  small  experimental  installa- 
tions were  not  repeated  when  large  installations  were  i)ut 
down.  In  one  there  was  trouble  with  the  humidity 
and  after  many  false  attempts  at  the  solution  it  was  found 
to  rest  with  the  motors.  The  heat  arising  from  the 
losses  of  the  motors  was  of  a  similar  magnitude  to  that  which 
would  have  been  caused  by  the  line  shaft  friction,  but  its 
starting  point  was  at  the  floor  instead  of  overhead,  and  the 
hot  air  arising  from  the  whole  floor  area  was  sufficient  to  baffle 
the  current  of  air  from  the  humidifiers  and  prevent  its  reaching 
the  loom.  This  effect  was  not  apparent  in  the  small  installa- 
tion. With  the  cause  of  the  trouble  located  remedy  was  not 
difficult. 

The  second  difficulty  arose  in  a  case  where  the  increased 
output  obtained  in  tlie  small  experimental  installation  was 
not  maintained  in  the  large  shed.  Here  the  trouble  lay  with 
the  system  of  working.  The  weaver  herself  had  to  remove 
faults"  and  marks  from  her  work,  such  being  the  particular 
means  taken  in  that  shed  to  maintain  a  high  standard  of  work. 
This  i)roved  the  limiting  factor  to  the  output  of  the  weaver, 
and  the  extra  efficiency  of  the  individually  driven  loom  went 
simplv  to  increasing  the  length  of  stoppages, 

Thus  it  will  be  seen  that  the  future  of  electric  driving  in 
textile  mills  depends  upon  a  sympathetic  appreciation  of  the 
internal  conditions  of  the  mill.  The  engineering  profession, 
however,  can  be  encouraged  to  research  and  probably  to  lead 
in  the  development  of  the  textile  industry,  for  it  is  a  live 
subject,  and  the  mill  owner  himself  is  not  at  all  clear  of  the 
limits  of  his  own  field.  His  views  of  the  factors  governing  his 
interests  arc  becoming  more  and  more  extended,  for  a  well- 
known  Lancashire  textile  magnate  has  been  heard  to  terminate 
an  argument  in  favour  of  the  purchase  of  power  with  words  to 
the  effect  that  the  smoke  ])roblem,  being  one  of  vital  import- 
ance to  the  well  being  of  the  community,  is  also  one  for  the 
trade,  and  one  which  should  in  discussion  of  this  subject  be 
allowed  to  have  due  weight. 
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Gas    Kiigiiies  for  Textile  Mills. 
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"M'oTW  ITl[Sl"AX|)LV(i  tlif  ra|iid  frrowtli  of  tli.' ;;ii.s  i>ii|L'inc 
busiiK'ss  during  the  past  ton  years  in  botli  small  and 
niediiini-sized  power  units,  it  eannot  be  ciainied  tliat  anyvery 
lonsiderable  projiress  has  been  made  in  the  application  of  pas 
onj;ines  for  the  drivini;  of  textile  mills.  Before  the  war.  a 
•  ertain  amount  of  develo])nient  was  in  |)roce,<s,  but  during  the 
war  when  the  various  manufacturers  turned  over  their  works 
to  the  production  of  war  material — all  further  development  of 
gas  power  in  the  textile  mills,  with  few  exceptions,  was 
arrested.  Since  the  war,  the  manufacturers  have  had  their 
shops  so  full  with  orders  for  gas  and  oil  engines  for  general 
purposes,  in  connection  with  both  home  and  export  trade, 
that  any  further  development  of  gas  power  amongst  the  textile 
mills  has  remained  in  abeyance. 

Rk.^.soxs  for  S.mall  Use  of  Gas  Engines. 

In  considering  reasons  for  this  comparatively  small  volume 
of  gas  engine  business  we  find  it  is  due,  firstly,  to  steam  bcinu' 
required  for  heating  purposes  in  the  mill: 
secondly,  to  the  high  combined  efficiencv 
of  the  steam  engine  in  conjimction  with 
•the  mill  .steaming  arrangements.  Again, 
if  we  take  into  account  the  pre-war  prices 
of  coal,  the  margin  of  saving  possible  in 
the  fuel  costs — in  favour  of  gas  power 
over  .steam  power— -was  at  that  time  in- 
sufficient to  induce  millowners,  witha  few 
exceptions,  to  change  over  from  steam 
power.  Since,  however,  the  price  of  fuel 
has  increased  so  enormously,  this  whole 
question  is  well  deserving  more  attention 
by  those  concerned. 

As  regards  the  question  of  "  reliability  " 
of  the  gas  engine,  the  writer  holds  the 
opinion  that  the  modern  type  gas  engine 
of  moderate  ])ower  is  fully  as  reliable  as 
the  steam  engine.  True,  the  gas  engine 
is  not  able  to  deal  with  an  overload  as  will 
the  steam  engine,  but  this  fact  must  be 
duly  taken  into  account  when  determining 
the  size  of  gas  engine  to  be  installed.  Any 
uncertainty  there  may  be  in  connection 
with  gas  power  is  oftener  than  not  found 
to  be  due  solely  to  the  gas  supply — that 
is  in  connection  with  the  gas  producer 
plant.  In  many  instances  in  the  past  the 
question  of  providing  suitable  stand-by 
arrangements  at  the  gas  plant  has  been 
entirely  ignored,  and  the  means  provided 
for  observing  the  inside  working  of  the  gas 
producer  altogether  insufficient.  Faults 
such  as  these  are  remedied  by  making 
suitable  provision  for  the  attendant  to  be 
able  to  ascertain  at  any  time  the ""  quality" 
and  the  "  quantity  "  of  gas  that  is  being  produced.  He  should 
have  means  of  getting  this  information,  just  as  the  boiler  house 
attendant  ktows  the  steam  pressure  by  observing  the  pressure 
gauge. 

The  Advaxtages  and  Disadvantages  of  Electric 
Drivin'g. 
The  chief  problem  to-day  in  the  textile  mills  is  how  to  in- 
crease the  output,  without  in  any  way  interfering  with  the 
present  production.  That  fact  accounts  largely  for  the  growth  of 
electricity  in  the  textile  mills.  Extensions  to  the  machinery 
are  more  readily  dealt  with  in  this  way  than  by  any  other,  if  a 
supply  of  electricity  is  available.  Again,  the  general  labour 
shortage,  has,  during  and  since  the  war,  comjielled  the  mill- 
owners  to  purchase  such  extensions  to  their  power  require- 
ments that  were  available  in  the  markets,  and  in  this  respect 


it  has  bi'en  easier  to  olitaiii  motors  than  litlier  steam  or  gas 
plant.  It  is  well  to  refer  in  detail  to  these  matters,  otherwise 
sonu>  of  the  reasons  for  the  growth  of  electricity  in  textile  mills 
are  apt  to  become  obscured,  and  a  wrong  im|)ression  is  created 
that  electricity  has  .scored  on  its  merits,  being  better  from 
every  standpoint.  Clearly  such  is  not  the  case,  and  so  far 
as  "power  costs''  are  concerned,  the  following  figures  will 
serve  to  illustrate  it. 

Before  the  war  there  were  many  cotton  mills  in  and  around 
Oldham  where  their  steam  engine  power  co.st  Ir.is  Ihnn  sixpence 
a  irei'k  }ni  iiiiliculvd  horse- pmier  ilpreloped.  These  results  were 
on  the  basis  of  a  fuel  consumption  of  U  lb.  to  2  lb.  of  coal  ])er 
indicated- horse- power  hour,  and  with  coal  costing  10s.  a  ton 
or  less.  The  hours  of  working  were  55.1  per  week.  In  making 
a  comparison  with  present  day  conditions,  coal  may  be  reck- 
oned at  30s.  a  ton,  and  in  calculating  the  "  power  costs  "  for 
steam,  gas  and  electricity  we  will  assume  a  textile  mill  absorb- 
in'.:  5nn  II, I',  Mild  operating;  IS  hours  a-weck. 


Fig.    1- — TliU    i  h  i>.    WKSTisciioisE  G.\s  Eni^ink. 
(InsUlled  at  Messrs.  The  Hollins  Mill  Co.,  Ltd.,  Marple.) 


1.  Steam  Etujine. — 
Coal  consumption — 

Per  indicated  horse-power  hour 1-75  lb. 

I'erweek,  l-75>.i0()  y  48/2,240    18-75  ton?!. 

i'er  annum,  18-7.5  X  50  weeek.s    937  ton.s. 

Fuel  costs  per  annum'  with  coal  at  30s.  ton,  937  X  30/20 ....  £1,405 
A  dd  labour  costs  for  engine  and  boiler,  say 550 

Total     £1,955 

Steam. — Fuel  and  labour  per  l.H.p.  hour=0-39  pence. 

2.  Gas  Enyhic. — 
Coal  consumption — 

Per  indicated  horse-power  hour 1-125  lb. 

Per  week,  M25X. 500x48/2,240    12  tons. 

Per  annum,  12x50  weeks     000  tons. 

Fuel  costs  ijcr  annum  with  coal  at  30s.  ton,  600  X 30/20...  £900 
-4  rW  labour  costs  for  engine  and  gas  plant,  say     550 

Total £1,450 

Gew. — Fuel  and  labour  per  i.h.p.  hour=0-29  pence. 
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In  determining  the  furl  :mii  labotir  costs  for  the  gas  driven 
mill,  no  credit  has  Ihtu  shown  for  any  by-products  recovered 
at  the  gas  producer  plant.  With  installations  somewhat 
larger  than  500  h.i>.  it  ]iays  to  recover  the  sulphate  of  am- 
monia, etc.,  and  as  may  be  seen  from  the  example  given  later 
of  the  Hollins  Mill  plant,  the  receipts  from  the  sulphate  and 
tar  cover  the  labout  costs  in  attending  to  the  gas  engine  and 
gas  plant. 

3.  Electricity. — From  recent  in(|uiry  made  as  to  the  present 
day  charges  for  electricity,  ])urchased  in  bulk  for  textile  mill 
driving,  about  500  h.p.  demand,  this  was  found  to  vary  from 
about  l-02d.  to  lod.  per  unit.  Basing  our  calculations  upon 
l-125d.  per  unit,  and  assuming  an  average  overall  motor 
efficiency  of  90  per  cent.,  then  :  - 

Cost  per  horsepower  hour,  M25x74r)X  i(;0/l,COO  x9(l...    (i-9:!d. 
Power  costs  (neglecting  all  labour  costs)  — 

Per  annum.  500  X  48  x50  xO ■93/240    £1  (i.-|0 

Elertrkitij. — Power  costs  per  p.p.  hour— 0-93  pence. 

From  these  figures  it  may  be  seen  that  the  electrically 
driven  mill  of  500  h.p.  costs  £.3,200  per  annum  more  than  docs 
the  gas-driven  mill,  an  increase  of  220  per  cent.  This  large 
increase  does  not  take  into  account  any  labour  charges  for  thi' 
electrical  driving.  Now,  the  most  enthusiastic  advocate  of 
electrically-driven  mills  will  not  contend  that  the  starting  up  of 
motors  and  the  care  of  electrical  equipment  generally  for  a 
mill  of  this  power  requires  no  attention.  On  the  other  hand, 
expert  attention  is  required.  Moreover,  the  starting  up  of 
motors,  say,  in  connection  with  the  group  driving  of  carding 
engines,  must  be  done  slowly  to  avoid  overloading  the  motors. 
Instances  are  on  record  where  slow  starting  up  each  time  has 
resulted  in  a  very  seriously  diminished  outjiut  (as  much  as  10 
per  cent.)  which  involved  either  putting  down  additional 
carding  engines  or  making  some  other  arrangements.  It  is 
also  admitted  that  to  drive  looms  individually  requires  some- 
thing like  20  per  cent,  more  power  than  group  driving,  and  yet 
individual    driving    is    on    occasion    recommended.     Why    is 

this  '. 

Type.s  of  Gas  Engines  in  Use. 
Referring  now  to  various  types  of  gas  engines  of  moderate 
power,  Fig.  1  illustrates  a  vertical  six-cylinder  tandem  gas 
engine  of  760  I. H.p.,  built  by  the  British  Westinghouse  Com- 
pany, and  erected  by  them  at  the  Hollins  Mill  Company's 
premises,  Marple.  in  November.  1907.     This  affords  a  notable 


to  the  exhaust  pipe  of  the  gas  engine.  A  very  simple  and 
effective  arrangement  for  the  recovery  of  sui])hate  of  ammonia 
from  the  Mond  gas  ])lant  has  here  been  developeii,  which 
results  in  over  half  a  ton  of  sulphate  being  obtained  per. week. 
In  addition  to  this,  about  l.l  tons  of  tar  per  week  are  obtained 
from  tlu'  gas  plant.  It  is  found  that  one  ton  of  this  tar  when 
luiined  underneath  a  steam  boiler  is  of  more  value  than  a'.ton 
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example   of   development    work    successfully    carried    out    1 

years  ago  in  connection  with  cotton  mill  driving,  and  by  tl..      „..   ._. 

courtesy  of  the  spinning  mill  manager,  the  writer  is  able  to      in  operation,  acceleration  of  the  engine  from  rest  to  full  work- 


Fiii.  3. — Two  Sets,  e.\ch  l.'XtO  b.h.p.,  National  Gas  Engines. 
Eight  Cylinder,  Vektic.4L  Tandem  Type. 

of  coal.  Thus,  taking  the  present  market  value  of  sul])hate 
at  £21  a  ton,  and  the  value  of  the  tar  at  35s.  a  ton,  it  will 
be  seen  that  the  value  of  the  by-products  recovered  from  this 
760  H.p.  installation  are  as  follows  : — 

Sulphate— 29  tons,  at£21  perton  £fi09 

Tar — 75  tons,  at 35s.  perton   131 

Total  per  annum  £740 

Engine  Design. 
Apart  from  the  advantages  of  good  turning 
effort  from  such  a  type  of  gas  engine,  as  illustrated 
in  Fig.  1,  there  is  the  further  advantage  in  using 
comparatively  small  diameter  pistons  in  "relation 
to  the  total  power  developed.  These  pistons  do 
not  require  to  be  water-cooled  separately,  thus 
freeing  the  gas  engine  from  all  complications  aris- 
ing from  that  source  in  consequence  of  the  moving 
joints  and  rods  containing  water  under  pressure 
sufficient  to  maintain  circulation,  when  the  pistons 
are  separately  water-cooled. 

The  multi- cylinder  gas  engine  is  certainly  the 
best  type  of  gas  engine  for  mill  driving  purposes. 
It  possesses  "a  degree  of  flexibility  and  speed 
regularity  that  make  it  especially  suitable  for 
driving  textile  machinery.  Further,  this  excellent 
turning  moment  is  obtained  without  resorting  to 
an  abnormally  heavy  flywheel.  Starting-up  is 
arranged  for  in  a  most  satisfactory  way  by  means 
of  compressed  air.  The  air  is  admitted  to  the 
lower  cylinders  by  automatic  cam-operated  gear, 
o  that  the  attendant  has  only  to  turn  on  the  compressed 
ir  for  a  few  seconds,  and  due   to   the    number    of  pistons 


add  the  following  notes  since  making  a  recent  visit  to  this  mill. 
So  far  as  fuel  economy  is  concerned,  the  gas  engine  is  con- 
siderably cheaper  than  electricity  or  steam,  but  the  main- 
tenance costs  are  higher.  A  point  of  interest  is  that  steam 
required  for  the  blast  pressure  at  the  gas  producer  plant  is 
r.,ico,q   *'""^   "  "Bonecourt"  waste  heat  boiler,   coupled-up 


raised  from  a 


ing  speed  is  carried  out  with  speed  and  .safety. 

Fig.  2  illustrates  a  four-cylinder  horizontal  type  of  gas 
engine  of  500  b.h.p.  normal  working  load  of  the  Premier  Gas 
Engine  Company's  manufacture.  Such  a  type  of  multi- 
cylinder  engine  is  also  suitable  for  mill  driving  purposes. 
The  floor  space  taken  up  is  rather  more  than  by  a  verti  cal  gas 
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engine  of  equal  power,  and  usually  the  revolving  speed  is  a 
little  less,  although  the  piston  speed  may  be  the  same  in  both 
cases.  This  is  because  the  horizontal  engine  usually  has  the 
longei"  stroke.  As  a  rule  the  horizotital  type  engine  is  more 
economical,  due  principally,  but  not  entirely,  to  the  shape  of 
the  combustion  charnlier.  Overhauling  and  inspection  are  more 
easily  carried  out  in  the  case  of  the  horizontal  engine  than  the 
vertical,  bv  reason  of  all  parts  being  on  the  floor  level,  and 
therefore  more  accessible. 

Fig.  3  shows  an  installation  of  vertical  t.indem  gas  engines 
each  1,(XX)  b.ii.i-.,  built  by  the  National  Gas  Engine  t'ompany. 
These  engines  are  eight  X-ylinder  ty|)e.  of  similar  design  to  the 
one  referred  to  at  Rollins  .Mill.  In  this  instance  the 
'"  National  "  engines  are  directly  coupled  to  electric  gene- 
rators for  central  station  |)ower  purjio.ses. 

The  National  t'om|)any  claim  that  an  ideal  .scheme  for  the 
electrification  of  a  textile  mill  is  to  generate  [)o\ver  from  a 
central  gas  engine.  The  lighting  of  the  mill  premises  is  ob- 
tained from  the  .same  eiigiiic.     Tiie  time  required  tn  stiirt  up 


engines  of  this  tvpe  is  only  a  matter  of  a  few  moments,  whereas 
a  .steam  engine  or  turbine  has  to  be  warmed  up  gradually, 
which  may  take  from  15  to  .'}()  minutes  for  siirli  .i  plant  to  get 
ready  for  the  load,  even  when  steam  is  avaiialili'. 

TlIK   HKI.lAlllI.irV  (j>lEST10N. 

Kctrrniig  au-ain  to  the  (juestion  of  "  reliability,"  il  ought 
not  to  lie  oveil  Kiked  that  during  the  past  ten  years  a  good 
deal  of  jirogress  has  been  made  in  the  construction  of  gas 
engines  i)oth  in  the  design  and  materials  used.  Installations 
comprising  gas  engine  sets  of  moderate  power,  .say,  up  to 
1,5()()  ii.i'.  have  been  jiroved,  uniler  proper  care,  to  be 
thoroughly  reliable,  in  addition  to  being  most  economical 
tvpes  of  prime  movers.  The  stand-in'  losses  with  gas  i)ower 
in.stallations  in  comparison  with  steam  plant  are  very  much 
less.  In  these  days  with  the  need  for  fuel  economy,  this 
question  becomes  one  of  national  importance.  It  follows, 
therefore,  that  the  claims  of  gas  engines  for  textile  mills,  when 
t  lir  conilitioiis  are  suitable,  are  entitled  to  have  full  consideration. 


The    Transmission   and  Distribution    of  Electricity 
in    Textile  Mills  and    Works. 


My    WAI.IKK    T.    I(KVN«M.IIS. 


TN  this  article  it  is  proposed  to  give  a  brief  description  of 
■^  the  various  methods  of  transmitting  electric  energy  in 
textile  mills,  dyeing,  finishing  and  bleaching  works. 

Electricity  was  first  u.sed  as  an  illuminant  in  tlie  textile 
industry,  the  source  of  supjjjy  generally  being  a  dynamo 
driven  from  the  nuiin  mill  engine,  the  ordinary  carbon  lamp 
being  principally  installed  at  100-110  volts  pressure.  This 
method  had  the  disadvantage  that  there  was  no  illumination 
when  the  main  engine  sto])i)ed.  A  small  pilot  steam  engine 
and  dynamo  were  then  introduced  to  which  a  pilot  system  of 
lighting  was  connected,  these  lights  being  placed  in  alley 
ways,  jiassages,  stairca.ses,  mechanic's  shop,  offices,  engine 
and  boiler  hou.ses,  sizing  room.  The  centre  rows  of  lights 
in  large  rooms,  positions  which  in  the  older  mills  often  required 
artificial  lights  during  the  daytime,  were  also  connected  to 
the  pilot  circuit.  The  pilot  circuit  is  provided  in  most 
modern  mill  installations  whether  the  su])ply  is  obtained  from 
private  plant  or  from  the  local  electrical  su])ply  authority. 

Owing  to  the  type  of  roof  and  ceiling  construct  on,  particu- 
larly in  the  weaving  sheds,  specially  thick  wood  casings  were 
sometimes  em])loyed,  enabling  the  casings  to  be  spanned 
from  beam  to  beam,  excepting  where  near  to  driving  belts. 

In  some  mills  an  open  .system  of  wiring  was  installed,  no 
casing  being  used,  but  the  wires  and  cables  run  on  cleats. 
Such  a  method  is  not  a  common  one  in  the  ordinarv  textile 
mill,  however,  owing  to  the  want  of  mechanical  protection 
and  of  appearance.  The  whitewash  brush  plays  considerable 
havoc  with  installations  of  this  type  and  they  cannot  be  re- 
commended, exce])t  in  s])ecial  situations. 

It  was  not  very  long  before  .steel  conduit  was  brought  out, 
and  it  quickly  became  very  j)opular  as  a  method  of  enclosing 
wiring  in  mills,  on  account  of  the  facility  in  erection  and  the 
reduction  still  further  of  fire  risk.  The  close  joint  light 
gauge  conduit,  with  socket  accessories,  was  extensively  used, 
and  was  certainly  economical  as  regards  the  cost  of  installing. 

This  system  of  conduit  was,  however,  soon  su]>erseded  by 
the  heavy  gauge  screwed  system,  whch  jirovided  adecpiate 
mechanical  protection,  greater  rigidity,  and  satisfactory 
metallic  continuity.  The  wood,  cased  distribution  boards 
were  also  rei)lace(l  by  iron-cased  boards,  ceiling  roses  and 
switches  mounted  upon  iron  boxes,  and  the  entire  wiring 
system  made  metallically  continuous.  This  type  of  installation 
is  the  one  most  generally  favoured  at  the  present  time. 

Various  other  metallic  sy.stems  have  been  introduced  for 
lighting  installations,  and  have  been  installed  in  textile  mills, 


such  systems  as  the  "'  Staniios  "  tii d  ciiiiin'i-  sheatli  system, 

the  "  Mavor  Coulson  ""  aniuuired  calili'  system,  the  "  Henley  " 
wiring  lead  alloy  sheath,  the  ""  Kalkos  "  tubing  system. 
The.se  lend  themselves  to  the  employment  of  the  concentric 
conductor  method  of  wiring,  the  sheathing  (or  in  the  case 
of  the  "  Henley  "  an  uninsulated  cojiper  ta|)ing)  being  used 
as  the  negative  or  return  conductor.  Such  concentric  con- 
ductor system  can  only  generally  be  used  on  a  jtrivate  supply 
or  on  the  public  A.C'.  supply  in  conjunction  with  double 
w-ound  transformers.  It  is  not  the  intention  to  discuss  the 
merits  or  disadvantages  of  these  various  schemes  of  wiring  in 
this  article. 

Referring  to  the  tv]ie  of  lamps,  a  few  mills  in  the  earliest 
days  were  equi])ped  with  arc  lamps,  which  the  incandescent 
electric  lamp  soon  superseded,  the  latter  in  its  turn  giving 
premier  p'laee  to  the  metallic  filament  one-watt  type.  Half- 
watt  lamjis  are  also  being  installed  in  certain  situations, 
especially  when  the  pressure  has  been  transformed  down  to 
100-110  volts  on  alternating  current  supplies.  This  latest 
ty|)e  of  lamp  is  u.sefid  where  general  rather  than  concentrated 
lighting  is  required.  Arranging  the  lights  on  the  "  staggered  " 
|)rinciple,  as  with  some  high  jiressure  gas  installations,  the 
smaller  half-watt  lamps  may  be  found  adaptable  even  for 
s])ii)ning  frame  lighting.  Considerable  use  is  now  being 
made  of  the  one  watt  100  w'att  lamp.  Special  reflectors 
designed  to  increase  illuniiiuiting  efficiency  have  been  manu- 
factured in  recent  years,  thougk  not  used  in  textile  mills  as 
they  might  with  advantage  be.  They  are  more  expensive 
than  ordinary  enamelled  iron,  the  type  most  generally  pro- 
vided. Efficient  illumination  is  absolutely  essential  if  pro- 
duction is  to  be  best  tpialityin  maximum  quantity,  and  more 
attention  should  be  paid  to  the  employment  of  good  reflectors 
or  shades. 

The  systems  dealt  with  so  far  have  been  direct  current  (or 
singlc-pha.se  alternating),  but  the  advent  of  electric  driving 
in  the  textile  industry  brought  about  the  a<loption  of  the 
three-i)hase  alternating  current  system.  This  caused  a  further 
modification  in  the  transmi.ssion  and  distribution  scheme 
for  lighting.  The  balancing  of  the  load  across  the  three  phases 
had  to  be  considered  as  well  as  the  question  of  guarding  against 
induction  losses  in  the  metal  covering  or  enclosing  ducts  of 
cables.  Several  schemes  have  been  put  into  practice  in 
cases  where  the  source  of  supply  has  been  a  private  one — 
most  commonly  a  turbo-alternator  at  4(J0  to  .'500  volts.  One 
method  is  to  provide  a  three-phase  transformer  to  transform 
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down  to  pressures  below  220  volts.  The  lower  100-110  volts 
pressure  always  gives  the  additional  advantage  of  more 
economical  maintenance,  especially  in  regard  to  lamp  renewals, 
though  the  initial  outlay  may  be  somewhat  higher  due  to  the 
larger  capacity  cables  necessary. 

Another  method  of  distribution  is  to  use  three  single-phase 
transformers  instead  of  three  phase,  balancing  the  load  as 
yiearly  as  possible  between  them,  which  is  likely  to  occasion 
smaller  capacity  sub-main  circuits  but  more  of  them  with 
correspondingly  more  distribution  boards  ;  the  circuits  are 
all  (loubjp  ])c)le  in  the  usual  way.  Another  method  which  may 
commend  itself  in  certain  instances  is  to  distribute  to  dis- 
tribution board  jiositions  at  the  power  pressure,  and  there 
fix  small  local  transformers,  each  provided  with  a  controlling 
switch,  which  may  be  fitted  inside  the  case  of  the  transformer 
with  an  external  operating  handle,  to  uiable  the  transformer 
to  be  switched  off  locally  when  not  in  use. 

If  the  installation  is  large,  the  sub-main  circuits  from  the 
main  board  could  be  run  four  ])ole  to  section  distributing 
fuseboards,  from  which  double  pole  circuits  would  be  run  to 
the  branch  distribution  boards,  the  balancing  being  carried 
out  then  on  the  section  boards.  In  this  arrangement  the 
full  power  pressure  is  brought  to  the  section  boards.  The 
connections  to  the  neutral  bus-bar  can  be  made  by  links  instead 
of  fuses  on  the  section  boards. 

Before  leaving  the  subject  of  lighting,  it  is  necessary  to  ^ 
refer  to  the  installations  in  the  bleaching  ,  dyeing  and  finishing 
branch  of  the  textile  industry.  These  present  a  difficult 
problem  owing  to  the  damp  conditions  and  to  the  chemicals 
used  in  certain  dejjartments.  In  works  of  this  nature,  generally, 
various  ojien  wiring  systems  are  employed.  Vulcanised 
rubber  standard  conductors  on  porcelain  cleats  have  been 
extensively  installed,  bitumen  sheathed  rubber  conductors, 
vulcanised  bitumen  solid  filled  cables  or  lead  covered  con- 
ductors, in  conjimction  with  watertight  lamp  fittings  and 
watertight  switches  and  apparatus  in  the  wet  or  damji  or 
chemical  portions  of  the  works.  More  recently  "  cab  tyre  " 
or  solid  rubber  sheath  cables  have  come  nmch  into  favour, 
in  conjunction  with  the  patent  "  U  Seal  "  fittings  .specially 
designed  for  this  system  by  Mr.  J.  C.  White.  These  fittings — 
switches,  lampholders,  ceiling  roses,  junction  boxes — are 
arranged  so  that  after  the  connections  are  made  they  can  be 
sealed  up  with  a  semi-fluid  compound  poured  into  the  sealing 
cups,  this  preventing  moisture  from  creeping  up  the  wires. 
In  some  special  cases  pure  lead-covered  cables  are  essential, 
and  these  can  be  sealed  up  by  the  "  U  Seal  "  fittings.  The 
lamp  fittings  are  often  the  china  acid-proof  well-glass  tvpe 
with  sealing  cable  inlets,  and  these  are  separately  suspended 
by  suitable  chain  or  wire  rope.  Special  colour-matching 
arc  lam])s  are  much  used  now  for  matching  colours  only,  not 
for. general  illumination,  and  have  proved  verv  satisfactory 
for  this  purpose. 

Power  Transmission. 

Attention  is  now  directed  to  the  power  transmission  and 
distribution  in  the  spinning  and  weaving  and  the  ordinary 
textile  mills.  Electric  driving  in  textile  mills  was  adopted 
much  later  than  lighting,  and  with  it  the  three-phase  supply 
was  introduced,  as  previously  mentioned.  The  method  of 
the  transmission  and  distribution  de])ends  upon  the  horse- 
power of  the  niotors,  and  also  upon  whether  group  or  indi- 
vidual driving  is  used.  The  earlier  installations  were 
group  drive,  but  later  individual  driving  for  spinning  frames, 
mules,  looms  was  taken  uj).  In  addition  to  this  some  progress- 
sive  mills  have  provided  electric  cooking  kitchens  in  their 
canteens,  where  well-cooked  ample  meals  can  be  sujjplied  at 
an  amazingly  low  cost.  In  comparison  with  lighting  instal- 
lations very  heavy  currents  are  required  to  be  transmitted 
and  distributed,  the  motors  ranging  from  the  small  loom  motor 
up  to  300  h.p.  and  even  higher  than  that.  The  point  to  be 
always  borne  in  mind  by  the  contractor  is  that,  if  protected 
by  tubing  or  other  metallic  covering,  the  three  cables  must 
always  be  enclosed  together  and  never  separately,  and  more 
than  one  case  has  occurred  where  ignorance  of  this  caused 
trouble  through  excessive  heating  of  tubing  or  armouring  as 


well  as  wa.ste  of  energy.  Heavy  gauge  screwed  conduit  has 
been  used  on  many  power  installations,  particularly  for 
small  sizes  of  cable,  ami  in  siirh  cases  it  is  advisable  to  give 
a  twist  to  the  cables  cvi-iy  two  or  three  feet  to  alter  their 
relative  positions  in  the  conduits.  This  compelled  the  use 
of  extra  large  tubes  and  consequently  considerable  expense 
in  erection,  and  three-c'ore  armoured  cables  were  found  to 
be  more  serviceable,  and  are  now  chiefly  installed  for  dis- 
tributing circuits. 

The  main  switchboard  is  generally  arranged  with  oil  circuit 
l)reakers  controlling  the  fi'eder  circuits  to  be  taken  therefrom. 
A  separate  feeder  cable  is  usually  run  to  each  motor  which 
exceeds  a  load  of  100  amperes  jier  jihase,  ajiproximately 
00-70  b.h.p.  according  to  the  voltage  of  the  circuit.  Smaller 
motors  are  fed  from  distributing  power  fuseboards,  whch  are 
connected  by  feeder  cables  to  the  feeder  switches,  or  outgoing 
switches  as  they  are  often  termed,  on  the  main  board.  The 
type  of  feeder  and  motor  cables  to  be  used  dejaends  uj)on 
the  load,  distance  and  local  conditions.  If  run  outside,  paper 
insulated  lead  covered,  double  steel  tape  armoured,  served 
and  compounded  overall  three-core  cables  are  used  for  loads 
not  exceeding  400  amperes,  and  either  two  three-core  in  parallel 
or  single-core  cables,  as  mentioned  previously  for  the  main 
low  tension  cables,  for  loads  exceeding  that.  For  inside  fix- 
ing, jirovided  the  run  is  sufficiently  long  to  warrant  it  and 
fo  r  currents  above  100  amperes,  paper  insulated  three-cor(> 
cables  are  employed,  but  single  wire  armoured  left  bare, 
instead  of  armoured  served  and  compounded. 

With  regard  to  the  connections  between  the  control  gear 
and  the  motors,  generally  two  three-core  cables  are  required 
(or  six  single-core  if  large  motors).  Care  should  be  taken 
in  determining  the  size  of  cable  to  the  rotors  of  slip  ring  motors, 
as  the  rotor  currents  vary  with  dift'erent  makes  of  machine 
and  may  be  very  much  heavier  than  the  stator  current.  If 
the  motor  is  provided  with  short  circuiting  and  brush  lifting 
device,  the  rotor  cables  are  often  the  same  size  as  the  stator 
cables,  as  they  are  only  in  circuit  for  the  short  period  of  time 
taken  in  starting  up.  When  the  short  circuiting  and  brush 
lifting  gear  is  not  provided  the  rotor  cables  are  in  continuous 
circuit,  and  must  consequently  be  the  correct  size  to  con- 
tinuously carry  the  full  rotor  current.  It  is  therefore  advisable 
to  ascertain  what  these  rotor  currents  are  and  find  out  if 
brush  lifting  devices  are  fitted  before  deciding  the  capacity 
of  the  rotor  cables. 

The  oil  breakers  controlling  the  slip  ring  motors  have 
generally  been  interlocked  mechanically  with  the  starting 
rheostats,  but  some  makers  are  now  providing  terminals 
on  the  motors  to  allow  of  electrical  iilterlock.  and  small  wires 
either  in  conduit  or  armoured  tvpe  will  require  to  be  run  for 
this. 

The  control  gear  makers  now  provide  special  cable  glands  on 
their  apparatus  if  required  for  the  connection  of  armoured 
cables,  or  special  conduit  inlets  and  outlets  for  conduit  work. 
The  contractor  often  wonders  why  similar  arrangements  are 
not  provided  on  the  motors  and  standardised,  instead  of  only 
being  fitted  in  exceptional  cases.  The  efficient  bonding 
and  earthing  of  the  apparatus  and  motor  cases  and  the 
cable  conduit  or  armouring  is  then  assured.  As  it  is,  earth 
wires  have  to  be  used  generally  to  join  up  the  various  parts, 
and  there  is  always  the  danger  of  these  being  broken,  or  the 
attendant  later  on  disconnecting  and  omitting  to  rejilace 
them.  Serious  accidents  have  occurred  owing  to  this.  The 
finished  and  workmanlike  ai)pearance  of  the  proper  metallic 
continuity  method  is  well  worth  the  small  extra  cost,  not  to 
speak  of  the  safety  factor.  Contractors  perhaps  have  not 
given  sufficient  voice  to  the  requirements  of  their  particular 
branch  of  the  industry  and  in  long-suft'ering  silence  have  made 
the  best  of  the  materials  manufactured  to  standard.  How 
frequently  cable  terminals  of  apparatus  are  ridiculously 
small  and  awkward  to  get  at ;  large  cables  expected  to  be 
squeezed  into  quite  inadequate  spaces,  and  worked  round 
too  short  bends.  Economy  is  often  carried  well  beyond 
reasonable  limits. 

Reference    must    be    made     to    the    distribution    seliemes 
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as  eflfected  by  the  individual  driving  of  spinning  frames  and 
looms.  The  motors  for  the  former  are  usually  placed  at 
the  wall  end  of  the  frames  and  distribution  boards  are  fixed 
on  the  walls  in  convenient  positions.  Several  boards  are 
required,  and  sometimes  the  feeder  cable  is  looped  through 
from  one  to  the  other.  Alternatively  power  section-boards 
niav  be  fixed  and  the  feeder  cable  connected  thereto.  The 
branch  feeders  or  sub-mains  are  then  run  to  each  distribution 
board  from  the  section-board. 

For  the  individual  loom  drive  the  standard  voltage  is  2(K) 
volts  and  special  distributing  systems  are  necessary,  as  the 
sub-feeder  circuits  and  the  branch  circuits  have  usually,  along 
with  the  branch  distribution  boards,  to  be  in  trenches  in  the 
floor.  The  tvpe  of  distribution  board  emi)loyed  has  been 
the  porcelain  cartridge  fuse  pattern,  the  well  known  Siemens 
■■  Zed  '"  or  some  similar  pattern.  The  ])orcelain  bases  consist 
of  one  or  two  blocks  containinf  generally  six  fuses  to  each 
block,  the  bus-bars  being  in  the  centre  in  channels,  and 
arranged  to  facilitate  the  connection  of  the  sub-feeder  cables. 
The  whole  is  fitted  into  a  special  iron  floor  box.  The  sub- 
feeder  cables  are  the  standard  rubber  insulated  single  con- 
carried  in  conduit,  and  the  branch  circuits  are  generally 
3  2Us.  S.W.G.  also  in  conduit.  One  floor  fuseboard  is  jtro- 
vided  for  every  four  loom  motors  (for  every  two,  in  the 
case  of  an  odd  row),  and  the  branch  circuits  are  run 
out  fron;  the  boxes  to  the  loom  switches,  which   are  placed 


on  the  floor  and  are  operated  by  a  handle  on  the  loom. 
From  the  switches  the  branch  wires  are  continued  to  the 
motors.  Generally  two  circuits  are  brought  out  together 
from  each  side  of  the  distribution  board  in  one-inch  conduit 
to  a  conduit  box,  where  they  divide,  in  J-in.  conduit,  one  to 
the  left  and  the  other  to  the  right  to  the  respective  looms. 
These  branch  conduits  are  also  sunk  in  the  floor. 

Another  system  that  has  been  installed  is  the  bare  copjier 
bar  sub-feeder  systiMn.  Bare  copper  strips  are  run  on  suit- 
able insulators  in  the  trenches,  together  with  an  earthing 
cable,  instead  of  the  cables  in  conduit.  The  end  coniiections 
to  the  section-boards  can  be  made  with  either  three-core 
armoured  cable  or  single-core  cables  in  tubing.  From  the 
section-boards  the  feeder  cables  are  run  to  the  weaving  shed 
panel,  and  this  is  connected  to  a  200-volt  transformer  fixed 
near  thi'  ]ianel.  The  transformer  is  fed  from  a  switch  on  the 
main  low  tension  switchboard  if  motors  are  used  in  other 
parts  of  the  mill  for  spinning,  or  t.ther  processes. 

In  some  branches  of  the  textile  industry  the  tliree-phase 
sujjply,  for  certain  machines  for  which  very  large  s])eed  varia- 
tions are  required,  is  converted  to  three-wire  direct  current, 
sav,  •l(K)-20()  volts,  a  s|)ecial  panel  being  provided  for  this 
on  the  main  switchboards,  from  which  three-wire  feeders 
are  run,  either  conduit  or  armoured  cable,  to  T.P.  fiiselioards. 
and  thence  branch  circuits  to  the  si)ecial  controilers  mikI 
motors. 


Electricity  Supply  in  Dundee  Textile  Mills. 


PREVIOUS  to  the  year  1909  the  entire  textile  factories  of  the 
■*■  city  of  Dundee  were  driven  by  reciprocating  engines,  with 
the  exception  of  200  to  300  h.p.,  which  was  only  used  for 
driving  small  isolated  machines,  the  power  being  obtained, 
with  one  exception,  from  the  Corporation  Generating  Station 
at  400  volts,  direct  current  supply.  Up  to  this  time  many 
of  the  manufacturers  had  been  replacing  their  steam  plant, 
especiallv  boilers,  and  in  a  few  cases  new  engines  were  installed. 
One  firm  about  this  time,  however,  laid  down  a  7C0  kw.  turbo- 
alternator,  generating  a  3-phase  supply  for  driving  part  of  their 
works.  After  careful  consideration  of  reports  which  had  been 
submitted  from  time  to  time  by  Mr.  H.  Richardson,  (jcneral 
Manager  of  the  Corporation  Electricity  Supply  l)e])artment. 
the  Town  Council  decided  to  erect  an  up-to-date  station  'at 
the  Stannergate,  within  a  few  hundred  feet  of  the  River  Tay. 
The  generating  station  was  completed  in  July,  1909,  ready  to 
sTJpply  textile  works  with  current  at  6,60(-)  volts,  3-phase, 
.50  cycles. 

Slow  Progres.s  at  First. 

Notwithstanding  the  fact  tliat  60,000  h.p.  is  required  for 
driving  the  textile  factories  in  Dundee,  very  slow  progress  was 
made  till  1912,  and  at  that  time  not  one  factory  was  completely 
driven,  although  electric  driving  had  demonstrated  itself  far 
beyond  the  trial  period.  The  manufacturers  in  Dundee  were 
very  slow  to  move,  and  at  the  above  time  only  some  3,000  h.p. 
of  motors  was  being  used  to  drive  textile  machinery.  Be- 
tween the  years  1913  and  1915,  after  many  discussions  con- 
cerning the  advantages  of  electric  driving  of  textile  machinery, 
and  the  fact  that  the  Corporation  were  supplying  ])ower  at  an 
average  cost  of  0-4.5d.  per  unit  for  bulk  supply  consumers  less 
5  per  cent,  when  the  power  factor  was  uj)  to  0-Sd.,  cau.sed 
a  large  number  of  mills  to  change  over  totally  or  partially  to 
electric  driving.  The  total  horse-power  which  was  installed 
and  running  by  the  end  of  December,  1915,  was  approximately 
12,281  H.P.,  of  these  approximately  68  per  cent,  is  driven 
by  power  obtained  from  the  Corporation  mains. 

These  figures  show  that  progress  is  steadily  being  made, 
although  even  now  some  owners  consider  it  advisable  to  wait 
until  their  friends  and  competitors  have  carried  out  the 
experimenting. 

Eecext  Progress. 

During  the  war  period  no  extensions  were  carried  out, 
owing    to    the    Government    restrictions,    although    permits 
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were   granted    in   sjiecial   cases   and    motors   were    iiistalli'd    of 
a]ipro.\iniately   1  lU  n.l'. 

Early  in  1919  it  was  obvious  that  millowners  were  gaining 
confidence  in  electric  driving,  as  a  number  of  enquiries  were 
being  made  regarding  the  capital  expenditure  and  running 
costs,  the  figures  being  based,  in  ])ractically  every  case,  on  the 
assumjition  that  power  would  be  taken  from  the  Corporation 
mains.  A  serious  set-back  arose  at  this  period,  when  a  number 
of  manufacturers  who  had  applied  to  the  Corporation  for  power 
were  informed  that,  until  extensions  were  carried  out  no  new 
connections  could  be  given,  as  the  power  station  was  already 
overloaded  owing  to  the  fact  that  all  available  power  had 
been  taken  up  during  the  war  by  local  engineering  and  shi])- 
building  industries.  Again,  much  valuable  time  was  lost 
after  the  General  Manager  of  the  Electricity  Department 
had  reported  and  submitted  his  proposed  extensions  scheme, 
before  the  Council  authorised  the  work  to  be  carried  out. 

Notwithstanding  the  delay  and  the  uncertainty  as  to  when 
the  new  plant  will  be  ]nit  into  operation,  a  number  of  manu- 
facturers have  placed  the  orders  for  their  i)lant,  and  from 
enquiries  the  Corporation  expect  a  demand  of  2,435  h.p.  as 
soon  as  they  are  in  a  position  to  meet  the  load.  From  other 
information  it  is  expected  that  during  the  next  two  or  three 
years  an  additional  9,000  n.p.  will  be  installed  in  textile  mills. 
The  total  horse-power  tiien  installed  will  be  e(pial  to  24,156  h.p. 
or  ajjproximately  41  per  cent,  of  the  total  horse-power  required 
for  driving  the  textile  works  in  the  city.  No  new  textile 
works  have  been  laid  down  in  Dundee  since  the  introduction 
of  electric  driving  has  enabled  an  up-to-date  lay-out  being 
installed,  except  one  c-alender  works,  and  several  small  exten- 
sions for  special  machinery. 

fiNGiNEKKiiVG  Difficulties  of  Conversio.n. 

Many  engineering  difficulties  were  encountered  during 
the  change-over  period  from  mechanical  to  electric  driving. 
In  one  case  the  only  place  available  for  laying  down  the 
sub-station  and  works  power  switchboard  was  the  engine 
room,  where  two  large  horizontal  engines  with  their  pumps, 
piping,  &c.,  occupied  nearly  the  entire  floor  space.  To 
enable  a  clearance  to  be  made  a  temporary  sub-station  had 
to  be  erected  between  the  two  engines  to  allow  a  supply  to 
be  given  for  three  motors  of  100  h.p.  each,  erected  in  tem- 
porary positions.  When  this  was  done  the  small  engine  was 
removed,  and  the  foundations  cut  down  and  rebuilt  in  parts 
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to  allow  the  floor  being  altered  to  a  suitable  level.  During 
the  alterations  tons  of  masonry  had  to  be  handled,  and  a 
number  of  iron  stanchions  pinned  up  and  under-built. 

After  the  alterations  were  completed  the  permanent  sub- 
station was  built,  and  the  electric  gear  fitted  ready  for  the 
first  section,  which  was  erected  temporarily,  to  be  re-erected 
to  complete  the  sub-station  which  was  carried  out  during 
the  week-end. 

In  another  case,  two  small  engines,  which  wer(>  driving 
vertical  shafts  and  gearing,  had  to  be  removed.  To  enable 
the  work  to  be  carried  out  the  sub-station  of  500  kw.  was 
erected  in  a  store,  and  the  motors  fixed  inside  the  spinning 
flats.  The  engines,  vertical  shafting,  and  gearing  were  then 
removed,  and  new  shafting,  couplings,  pulleys  and  floors 
erected  inside  the  driving  alley.  During  the  holiday  week 
the  sub-station  gear  and  power  switchboard  were  refitted 
into  one  of  the  engine  rooms,  the  motors  changed  to  the 
new  floors  in  the  alley  way,  and  the  shaft  coupled  up  to  the 
extension  lengths. 

In  the  case  of  the  few  private  installations  installed,  new 
positions  for  the  power  houses  were  found  in  the  works,  and 
the  plant  erected  and  completed  ready  for  driving  the  motors. 
Shafting  difficulties,  however,  were  met  in  many  cases,  but 
were  got  over  by  fixing  the  motors  in  temporary  positions 
during  alterations.  It  would  be  unfair  to  pass  over  without 
mention  that  great  credit  is  due  to  the  managers  and  their 
engineers  for  the  careful  manner  in  which  they  prepared 
their  schemes  and  carried  out  the  plans,  as  in  no  case  were 
any  of  the  works  shut  down  beyond  the  prescribed  holiday 
period. 

Groi'p  Driving  in  Gener.\l  Use. 

Group  driving  has  been  carried  out  in  Dundee  in  every 
case,  except  in  one  factory,  where  individual  driving  is 
installed  for  looms.  In  calendering  works  where  large  mangles 
are  in  use,  the  general  rule  has  been  to  instal  separate  motors 
up  to  80  H.p.  for  individual  machines.  The  general  method 
adopted  in  carrying  out  the  installations  can  be  divided  into 
two  sections — 

((/)    Motors    connected    individu;; 
the  power  switchboard. 

(h)  Motors  group-connected  to  main  panels  on  the  |ju\ver 
switchboard  through  distribution  fuse-boxes  erected  at 
various  parts  of  the  works. 

Although  in  the  first  case  the  initial  co.st  of  the  installation 
is  higher,  it  has  been  found  preferable,  due  to 
the  fact  that  the  running  costs  of  every  section 

or  department  can  be  recorded  by  fixing  watt         = 

meters  on  the  main  panels  of  the  switchboard. 

The  principal  driving  methods  in  practice 
are,  direct-coupled  and  belt  or  rope  drive, 
although  in  connection  with  the  smaller  size 
motors,  both  chain  and  gearing  is  in  use. 
The  direct-coupled  method  of  driving  calls  for 
a  higher  speed  in  line  shafting,  but  any  diffi- 
culty in  this  way  is  overcome  by  altering  the 
main  pulleys  on  the  line  shaft.  In  several 
installations  it  is  a  question  whether  the 
motors  have  been  placed  in  the  best  positions, 
and  sufficient  consideration  given  to  the  various 
drives,  to  enable  the  transmission  losses  to  be 
cut  down  to  a  minimum.  On  the  other  hand, 
in  many  cases,  the  want  of  space  and  the  fact 
that  extensive  alterations  in  the  lay-out  of  the 
machinery  and  shafting  would  require  to  be 
carried  out,  have  induced  many  of  the  mill- 
owners  to  drive  the  main  line  shafts  from  the 
original  driven  end. 

In  the  majority  of  cases  three-phase  trans- 
formers are  installed,  whilst  in  the  others  three 
single-phase  transformers  are  installed,  the 
standard  voltage  in  all  cases,  on  the  secondary 
side,  being  440  volts.  The  motors  are  all 
of  the  ■  induction  tyjie.  and  in  nearly 
every  case  above   20  h.p.   are    sliji-ring  fitted 


with  brush-lifting  and  short-circuiting  device,  totally  enclosed 
and  ventilated,  or  semi-enclosed  with  expanded  metal  covers. 
The  load  curves  of  the  textile  mills  are  generally  very  good, 
with  an  average  power  factor  of  0-8,  but  where  calenderinc^ 
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work  is  the  jirincipal  item,  the  load  is  a  variable  one,  with  a 
power  factor  of  0-.5.5  to  0-75.  Two  examples  of  load  curves 
are  given  in  Figs.  1  and  2.  the  first  from  a  sjiinning  textile 
mill,  and  the  second  from  a  combined  spinning  and  weaving 
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Should  the  Electric  Drive  be  Adopted  I 

In  Dundee  the  question  lias  arisen,  time  and  again,  when 
the  management  have  been  faced  with  the  problems  of  re- 
l)lacing  their  steam  plant,  whether  new  engine  and  boilers 
should  be  laid  down,  or  a  complete  change  over  to  an  electric 
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Conditions  of  test 


Feed-table  2.5"  wide, 
allows  at  times  for  ' 


Running. 

Starting  up  loaded. 

Running. 

Started  up  loaded. 

Delivery  at  150  ft.  per  minute. 

50  spindles  jjer  machine,  bobbins 

10"  long  by  5"  wide,  full. 
Speed  of  machine  spindle  920  revs. 

per  min.   Spindles  per  frame,  90. 

Weft,  8.\-9  lb.  per  spindle.      11 

spindles  per  horse. 
Speed  of  machine,  500   revs,   per 

min.    80  balls  running  4  tiers. 
Speed  of  machine,  2,700  revs,  p^r 

min.    54  spindles.    Bobbins  10" 

by  o".    10  lb.  weft.    13-6  spindles 

per  B.H.P. 
Beam  f  full,  18  yds.  per  minute. 
Beam  §  full,  double  motion. 
Beam  full,  double  motion. 
47"  reed  space,  140  pickers  per  min. 
53"         „            140 
56"         „            130 
66"         „            126 
106"         „            114 
96"  length,  speed  300  revs. 
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drive  made.  Difference  of  opinion  still  exists,  and  in  some 
cases  one  is  told  that  eertain  mills,  wliieli  are  driven  by  triple- 
expansion  C'orli.ss  valve  engines  with  hi<;h  pressure  .steam,  can 
beat  any  up-to-date  electric-driven  plant  on  costs.  However, 
actual  figures  of  the  costs  in  the  first  case  are  difficult  to 
obtain,  as  the  management  carefully  camouflage  the  diflerent 
points  when  tlie  questions  are  i)ut  to  them,  which  in  one  sense 
they  cannot  be  blamed  for.  Figures  have,  however,  been 
given  in  some  cases,  but  when  they  have  been  analysed, 
unfortunately  they  mean  nothing,  as  invariably  some  of  the 
most  im])ortant  iti'ms  have  lieen  left  out.  llegarding  electric 
driving,   however,  the  proof  speaks  for   itself,   as  in   no  case 


where  alterations  have  taken  place  in  Dunilee  for  the  ])ast 
miniber  t)f  years,  has  anything  but  electric  driving  been 
carried  out.  The  (piestion  whether  one  should  iiistal  a  turbine 
])lant  and  generate  one's  own  jiower.  or  obtain  a  supply  direct 
from  the  Corporation  mains,  very  seldom  crops  uji  in  Dundee, 
as  in  nearly  all  cases  the  supply  has  been  taken  or  arranged  to 
be  taken  from  the  sup|>ly  mains.  Unfortunately,  as  already 
stated,  the  Corporation  have  not  been  in  a  position  since 
I'.llij  to  add  any  new  i)ower  connections  to  their  nuiins,  l)Ut 
every  endc-avour  is  now  being  made  to  meet  the  ])reseiit 
demand.  Hints  have,  however,  been  given  that  some  textile 
iminufacturers  are  arranging  to  put  down  their  own  plant  in 
the  event  of  not  being  able  to  get  connected  to  the  sujiply 
mains  at  an  early  date. 

In  conclusion,  it  may  b(>  mentioned  that  so  obvious  is  the 
certainty  of  electric  driving  of  the  jute  factories  and  other 
works  in  Dundee,  that  the  general  manager  of  the  Corporation 
Electricity  Sujiply  De|)artment,  after  very  careful  considera- 
tion, has  reconiiiiended  his  Council  to  consider  the  possibility 
of  using  water  power  frcnn  the  Higldands  for  the  immediate 
su])ply  of  the  necessary  l.-),()(KI  kw.  now  needed  and  tlu'  supply 
of  the  .'jO.OOO  kw.  which  will  ultimately  be  reipiired.  The. 
question  of  water'  v.  steam  will  shortly  be  decided  by 
Mr.  liichardson  and  the  extensions  will  then  Ix"  rapidly  ]>to 
eeedefl  with. 


Application  of  Electricity 

Hy  .KIII.N    liNdVy] 

TN  response  to  the  Tata  Hydro-Electric  Power  Sujiply 
•*■  Companv's  circular  announcing  their  ability  to  sup])ly 
.jectric  power  to  textile  mills  in  tlie  Island  of  jjombay,  the 
writer's  firm,  Messrs.  Bradbury  &  Com])any.  mill  agents  and 
engine!  rs,  Bombay,  aiijilied  for  the  sup|)ly  of  about  6. .500  h.]). 
for  the  conversion  of  six  cotton  spinning  and  weaving  mills 
(then  under  their  agency)  from  mechanical  driving  to  electric 
driving,  viz.  : — 

1.  The  new  City  of  Bombay  ifanufacturing  Company,  Ltd.,  having 
33,U(,0  ring  .spinning  spindles. 

2.  The  .Sun  Milts  C'onii>any.  Ltd.,  having  28,000  ring  and  mule  spindles. 

3.  The  .lehanghir  Wadia  Mills  Company,  Ltd.  (incorporated  with  the 
Colaba  Lind  MUl  Comi)av),  having  15,<l(,0  ring  spindles. 

4.  The  Colaba  I^nd  and  Mill  Company.  Ltd.,  liaving  28,000  mnle 
and  ring  spindles  and  7r>0  looms. 

5.  The  Bradbury  Mills  Company,  Ltd.,  having  .30,000  mule  and  ring 
spindles  and  o.'iO   looms. 

0.  The  New  Great  Eastern  S.  and  W.  Company,  T^td.,  having  42,0<iO 
mule  and  ring  spindles  and  1,2.^0  loms. 

The  original  steam  jiower  plants  at  five  of  the  above  mills 
were  of  the  onlinary  horizontal  side-by-side  Corliss  compound 
condensing  type.  A  vertical  triple  expansion  was  employed 
at  the  Sun  Mills  (,'ompany,  Ltd.,  the  average  indicated 
horse-power  of  each  mill  being  : — 

The  New  f'ity  of  Bombay  Mill  Company 800 

The  Sun  MillCompany   ".'50 

The  Jehanghir  Wadia  Mill  Company  4.50 

The  Colaba  Land  and  .Mill  Company 1,100 

The  Bradbiirv  .MillCompany   8.50 

The  Xcw  (hval  Ea.^tem  S.  &  W.  Company 1,4.50 

Total  5,400 

The  several  line  shafts  were  driven  in  the  tisual  manner 
from  the  rope  fly  wheels  of  the  engines  to  the  various  line 
shafts  pa.ssing  through  rope  alleys,  but  in  the  case  of  the 
New  Great  Eastern  S.  and.  W.  mill  the  "  drive  ''  was  by  a 
spur  wheel  bolted  to  the  arms  of  the  weight  fly  wheel  of  the 
engine,  which  geared  into  two  second  motion  pinion  wheels, 
and  thence  by  bevil  tooth  wheels  to  line  shafts  on  the  ground 
and  first  floors  of  the  mill.  The  weaving  department  cross 
line  shafts  were  in  all  three  cases  driven  by  bevil  tooth  wheels. 
As  all  the  mills  were  at  that  time  under  time  contracts 
for  delivery  of  their  manufactured  goods,  it  was  imperative 
to  give  weighty  consideration  to  measures  that  would  tend 
to  minimise  stoppages  of  the  machinery  during  the  period  of 
installing  the  electric  ])lant.  The  writer  and  his  partners 
concluded  that  this  would  be  facilitated  if  the  respective  mill 


to  Textile  Mills  in  India. 
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com])any  jirovided  their  own  motors  and  ijislallcd  thc;m  with 
their  own  staff.  They,  therefore,  requested  the  Tata  Hydro- 
Electric  Power  Supply  Company  to  (juote  them  a  special 
rate  for  the  supply  of  electric  current  only,  which  the  com- 
pany kindly  agreed  to  do  at  annas  0-.5.5  ])er  unit,  as  against 
annas  0-5  per  unit,  when  the  Tata  Company  su])ply  the  motors 
and  install  them.  Messrs.  Bradbury  &  Comjiany  were  very 
gratified  at  this  concession  which  enabled  them  to  purchase 
motors  of  special  design  and  to  install  them  without  much 
interference  with  the  usual  daily  operation  of  the  mills. 

As  the  engineering  de|)artments  at  all  the  mills  were  under 
the  writer's  management,  he  took  in  hand  the  designing  of 
the  "  lay-out"  at  the  various  mills,  and  also  ])repaied  the  j)lans 
for  motor  towers,  iron  staircases,  foundations  for  motors  and 
toothed  reduction  gearing  fixings.  In  so  doing  he  had  to  pay 
due  regard  to  the  following  circumstances  and  re((uirements  : — 

1.  In  deference  to  the  views  of  a  large  body  of  the  share- 
holders as  to  the  successful  working  of  the  Tata  Hydro- 
Klectric  Company's  scheme,  by  reason  of  the  ])ossible  failure 
of  rain  causing  a  shortage  of  water,  the  writer  and  his  colleagues 
deemed  it  desirabh;  to  retain  the  original  steam  power  plant  at 
each  mill  until  thi;  reliability  of  the  Tata  scheme  had  been 
firmly  established  and  to  arrange  all  the  electric  drives  so  as 
to  make  it  easy  to  bring  the  original  steam  power  plant  into 
action  without  delay  if  necessary. 

2.  The  vital  necessity  of  keeping  the  mills  in  daily  oi)eration. 

3.  In  view  of  the  speed  of  all  line  shaft  being  under  290 
R.P.M.,  it  necessitates  the  use  of  motors  of  moderate  speed 
in  order  to  minimise  the  nece.ssity  of  changing  the  belt  pvdleys 
on  the  line  shafts  and  the  expense  in  time  and  money  inci- 
dental to  their  removal  and  replacement.  In  the  case  of  line 
shafts  where  no  alteration  in  speed  was  permissible,  and 
where  a  reduction  in  speed  was  necessary  by  the  use  of  gearing 
to  toothed  gearing  was  held  to  be  more  reliable  than  rope 
pulleys,  which  increase  the  friction  losses  and  introduces 
greater  po.ssibilities  of  stoppages  owing  the  their  frequent 
breakage  and  slackness. 

The  installations  were  carried  out  on  the  above  lines  with 
great  success,  and  continue  to  give  every  satisfaction,  espe- 
cially in  respect  of  the  toothed  gearing  reduction  sets  supplied 
by  the  "  Citroen ''  Gear  Company,  which  work  smoothly 
and  with  a  minimum  of  friction  losses  as  is  shown  by  the  fact 
that  more  looms  per  h.]).  of  the  drive  are  dri\rn  than  where 
roj)e  pulley  speed  reduction  is  installed. 


:Mar(h  5,  1920. 


THE  ELECTRICIAN. 


27a 


TLbc   Electrician. 

FRIDAY,    MARCH    5th.    1920. 

Price  ONE  SHILLING.         By  Post  Is,  Id.       Ann.  Sub. :  U.K.  52. s.  Abroad  S4s. 
Editorial  and  Publishing  Offices: 

8,    BOUVERIE    STREET,    LONDON.    E.C.4. 

Telephone:  City  9853  (4  lines).  Telegrams:  "  Benbrotric  Fleet  London." 


JElectrification  and  the 
Textile  Industry. 

This  issue  of  The  Electrician  is  the  second  that  has 
been  devoted  to  a  consideration  of  the  application  of  the 
electric  drive  to  the  operation  of  textile  machinery.  Tlio 
first  of  these  issues  appeared  on  November  17.  1!)11. 
Since  that  time  much  has  happened.  There  has  been  a 
great  European  war,  bringing  with  it  not  only  an  unprece- 
dented demand  for  textile  goods,  but  an  increasing  diffi- 
culty in  obtaining  the  raw  material  to  make  these  goods, 
and  a  consequent  ever  upward  movement  of  both  cost  and 
selling  prices.  That  war  has  been  followed  by  a  state  of 
affairs  which  industrially  is  very  much  like  war  without 
the  fighting.  There  is  still  the  same  difficulty  in  getting 
raw  material,  the  same  demand  for  the  finished  product, 
and  the  same  upward  movement  in  cost  and  selling  price. 
And  the  textile  industry  is  booming.  This  has,  of  course,  con- 
noted theincreasing  emplo^inent  of  the  electric  drive  not  only 
because  of  its  inherent  advantages,  but  because  it  was  the 
only  possible  form  of  drive  millowners  could  use  during  the 
war  to  make  extensions  most  of  them  found  necessary.  In 
this  way  the  electric  drive  received  an  advertisement, 
which,  as  is  usual  when  a  sound  thing  is  advertised,  has  done 
it  a  great  deal  of  good. 

The  Electric  Drive  Supreme. 

This,  indeed,  is  the  one  outstanding  feature  about  the 
information  which  we  give  in  this  issue — that  electricitv  is 
the  best  form  of  motive  power  to  use  in  a  textile  factorv. 

We  do  not,  however,  wish  it  to  be  inferred  that  the  battle 
of  the  drives  is  won  or  that  textile  manufacturers  are 
throwing  out  steam  turbines,  reciprocating  engines,  or  even 
gas  engines  wholesale  to  make  room  for  electrical  equip- 
ment. This  is  far  from  being  the  case,  as  Mr.  Ickringill 
shows  in  his  article.  But  where  new  mills  are  erected  or 
extensions  are  necessary  the  arguments  in  favour  of  the 
electric  drive  receive  first  consideration.  This  in  itself  is  a 
notable  advance  since  the  time  when  we  published  our 
first  textile  issue.  The  same  applies  when  it  comes  to 
making  a  decision  between  taking  a  supply  from  the  public 
mains  and  putting  down  steam  raising  plant  or  gas  engines 
in  the  mill  itself  in  conjunction,  in  both  cases,  with  electric 
motors  on  the  textile  machines.  In  1910  opinion  was 
much  divided  on  this  point.  Many  textile  manufacturers 
and  electrical  engineers,  too,  for  that  matter,  thought  that 
there  were  advantages  in  making  the  mill  self-contained. 
That  view  has  changed.  As  Mr.  W.  Browning  juistly 
points  out,  the  job  of  the  textile  manufacturer  is  to  achieve 
the  highest  production  of  textile  goods  that  he  can  com- 
pass, and  the  more  his  mind  is  kept  to  that  and  the  less  it  is 
drawn  away  to  other  subjects,  the  better  both  for  himself 
and  the  organisation  he  controls.  In  short,  in  this  age  of 
specialisation  it  is  better  to  buy  power  than  to  generate. 
In  arriving  at  this  solution  there  are  many  interesting 
financial  and  engineering  questions  which  must  be  studied, 
and  these  receive  consideration  in  the  articles  pub- 
lished in  this  issue.  We  have  already  referred  to  Mr. 
Ickringill\s  article  and  to  that  written  by  Mr.  Browning. 
We  may  also  mention  those  by  Mr.  Reynolds  on  the  ques- 
tion   of   the    transmission    and    distribution    of    electrical 


energy  within  the  mill,  and  In-  Mr.  Dow  on  the  equally 
important  question  of  illumination.  All  these  articles  bring 
om-  information  on  the  subject  up  to  date  and  form  a  plat- 
form from  which  fresh  journeys  may  be  begun. 

Gener.^l  Textile  Problem.s. 

In  an  issue  of  this  kind,  however,  it  is  well  to  take  a  broad 
view.  And  in  considering  the  question  of  the  electric 
drive  in  textile  factories  it  is  further  impoitant  that  the 
electrical  engineer  should  consider  the  operations  per- 
formed by  the  machines  the  motor  has  to  drive  and  the 
conditions  that  these  operations  impose  on  the  electrical 
equipment.  The  textile  manufacturer's  problem  is  to 
obtain  articles  of  a  certain  kind  of  a  definite  quality  and  in 
as  large  a  quantity  as  possible.  The  electric  drive  is  a  means 
to  these  ends,  and  must  adapt  itself  accordingly. 

In  this  connection  we  think  that  the  article  contributed 
by  Messrs.  Myers  and  Hanton  will  be  found  especiall}- 
valuable.  They  describe  in  detail  the  various  processes 
through  which  the  raw  cotton  has  to  pass  on  its  way  to 
become  a  finished  product,  and  give  an  indication  of  the 
engineering  factors  required  in  these  processes.  It  will,  we 
hope,  make  the  electrical  engineer  realise  that  the  difficulties 
are  not  all  on  his  side  and  lead  to  a  flexibility  in  the  treat- 
ment of  the  problem  which  it  does  not  always  receive. 

The  Important  QrE.STiON  of  Speed. 

From  the  electrical  point  of  view  the  factor  of  chief 
importance  in  textile  manufacture  is  that  of  speed.  The 
speed  of  the  loom  must  be  kept  constant  under  the  con- 
tinually varving  load,  due  to  the  varying  eft'ort  required 
to  move  the  slav  and  the  intermittent  effort  required  ta 
accelerate  the  picking  motion  and  shuttle.  This  gives  rise 
to  a  cyclic  speed  variation.  But,  more  important  than, 
this  is  to  keep  the  speed  regular  from  minute  to  minute^ 
for  if  this  is  not  done  production  is  lost. 

The  characteristics  of  a  good  drive  then  are  a  high- 
starting  torque  and  a  regular  speed,  a  drive  of  such  strength 
being  provided  as  to  prevent  a  large  cyclical  speed  variation. 
This  question  of  speed  is  of  great  importance  in  con- 
sidering whether  individual  or  group  drive  of  looms  should  be 
used.  To  obtain  material  of  the  same  quality  the  speed 
must  be  kept  constant.  This  condition  is  very  difficult  to 
fulfil  if  the  looms  are  grouped,  as  it  is  obviously  necessary 
from  time  to  time  to  stop  one  or  more  machines  for  doffing 
or  cleaning,  and  this  has  an  effect  on  the  speed  of  the: 
remainder. 

The  General  Situ.ation. 

But  all  these  problems  are  simply  stages  in  the  way  of 
how  to  deal  best  with  the  finished  product.  Increased 
production  is  the  crv  :  how  best  to  achieve  that  increase  is 
another  matter.  At  present  there  is  no  difficulty  about 
selling  textile  goods,  and  there  would  be  little  difficulty  in 
producing  them  if  it  were  not  for  the  shortage  of  raw 
material.  Mr.  Frank  Nasmith,  in  his  article  on  the 
textile  industry  in  the  United  States,  deals  with  this  phase 
of  the  subject  and  shows,  among  other  things,  how  the 
increasing  demand  for  motor  car  tyres,  for  which  almost 
any  price  will  be  paid,  may  re-act  adversely  not  only  on 
the  cost  but  on  the  amount  of  other  textile  goods.  America 
is  om-  rival  in  many  ways,  and  not  least  in  the  cottoru 
industry,  so  that  Mr!  Nasmith's  comparisons  of  the  condi- 
tions and  methods  employed  in  the  two  countries  is  matter 
of  a  kind  from  which  the  most  interesting  deductions  can 
be  drawn.  For  this  country  textiles  are  a  key  industry,  a 
key  the  retention  of  which  is  of  paramount  importance. 
Electrical  engineers  should  be  the  first  to  recognise  this^ 
for  on  it  much  of  our  future  progress  must  depend. 
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Electricity  Supply  to  the  Bolton  Textile  Works. 


n>  w.  J.  II.  WOOD 

(Borough  Electrical  EnEinirer.  Bolton). 


/Considerable  proizross  is  being  made  in  the  Bolton  area  of 
^-^  supply  in  driving  textile  mills  elfctrically  ;  in  fact,  while 
in  1910  the  textile  load  connected  to  the  mains  was  negligible, 
to-day  it  represents  about  50  per  cent,  of  our  output,  and  the 
inquiries  and  applications  we  are  receiving  from  textile  mills 
for  electrical  energy  are  numerous.  Until  quite  recently  the 
progress  made  in  the  use  of  electrical  energy  in  textile  works 
has  been  very  slow,  and  almost  every  electrical  power  supply 
engineer  in  Lancashire — the  centre  of  the  cotton  industrv  of 
the  world — knows  only  too  well  the  difficulties  he  has  had  to 
overcome  and  the  prejudice  against  the  so-called  new-fangled 
ideas  he  has  had  to  break  down. 

It  has  taken  a  considerable  amount  of  time  and  argument 
to  con\-ince  the  cotton  spinner  that,  although  he  may  be  an 
expert  on  the  production  of  yarn,  the  electrical  power  supply 
engineer  specialises  in  the  production  of  power.  His  factory 
or  power  station  is  equipped  with  efficient  machinery  for 
producing  power  and  delivering  this  in  the  form  of  electrical 
energy  at  the  manufacturers'  works  at  a  reasonable  price, 
comparing  favourably  with  the  cost  involved  in  producing 
power  with  a  comparatively  small  private  plant.  .The 
manufacturer  naturally  considers  the  matter  entirely  from 
the  commercial  point  of  view,  and  to  him  the  larger  question 
of  saving  the  nation's  coal — the  direct  result  of  centralisation 
of  power  production — is  perhaps  of  secondary  consideration, 
because  it  interests  him  more  to  know  whether  he  can  purchase 
power  at  a  lower  cost  than  he  can  produce  it  at  himself. 

The  strides  that  are  being  made  to-day  in  Lancashire  in 
the  adoption  of  electricity  for  textile  mill  driving,  prove  that 
it  pays  the  manufacturer  to  buy  power.  It  must  be  admitted 
that  this  is  to  some  extent  due  to  the  present  high  price  of 
coal  and  increased  cartage  rates  which  affect  the  individual 
user  to  a  greater  extent  than  the  central  electricity  supply 
authority,  because  although  the  price  of  coal  has  equally 
increased  to  both,  in  the  majority  of  cases  the  actual  per- 
centage increased  price  per  unit  of  electricity  is  less  than 
the  increased  price  per  ton  of  coal,  especially  taking  into 
account  the  cost  of  cartage,  which  seriously  affects  the  cost 
per  ton  of  coal  delivered  to  the  manufacturer,  whereas  in  the 
case  of  the  power  station  this  charge  does  not  apply,  because 
as  a  rule  the  coal  used  is  delivered  straight  from  the  railway 
trucks  into  the  bunker. 

There  are  other  advantages  which  influence  the  manu- 
facturer towards  buying  power,  and  one  is  that  the  energy 
he  requires  for  operating  his  machinery  is  always  available 
when  required.  The  thousand  and  one  difficulties  one  comes 
up  against  in  connection  with  power  producing  plant,  the 
difficulty  at  times  of  obtaining  coal,  the  trouble  of  obtaining 
efficient  and  reliable  labour,  &c.,  do  not  interest  the  purchaser. 
He  pays  the  electricity  supply  authority  to  provide  him  with 
power,  and  it  is  up  to  the  power  station  people  to  see  that  he 
has  it. 

Then  there  is  the  question  of  capital  outlay  on  the  power- 
producing  equipment  of  a  textile  mill  consisting  of  boilers, 
engine,  chimney,  cooling  water  reservoir,  also  the  usual 
auxiliary  plant  and  buildings,  &c.,  which  is  considerably 
higher  than  the  cost  of  installing  motors  and  electrical  equip- 
ment, consequently  the  annual  capital  charges  are  less  in  the  case 
of  the  electrically-driven  mill.  The  fact  that  the  space  which 
would  be  taken  up  by  the  buildings  for  housing  the  power 
plant,  the  reservoir,  &c.,  could  be  iLsed  for  installing  pro- 
ductive machinery,  and  the  earning  capacity  of  the  site  in- 
creased proportionately  must  also  not  be  overlooked.  It  is 
also  much  easier  to  deal  with  extensions  in  the  case  of  an 
electrically-driven  mill.  These  can  be  carried  out  when  and 
where  required  without  interfering  with  existing  plant  and 


the  protluction.  Take  the  case  where  it  suits  the  owners  to 
build  and  equip  half  or  a  portion  of  the  works — in  other  words, 
to  spread  the  capital  ex])enditure  over  several  years  and  to 
build  in  sections  according  to  the  demand  for  tiieir  production. 
With  electrical  driving  this  is  quite  simijle  and  only  means 
the  installation  of  additional  motors  as  required,  whereas  with 
a  steam-driven  mill  it  is  quite  another  matter,  and  means 
Additional  boilers  and  engine  power,  unless,  of  course,  pro- 
vision has  been  made  at  the  commencement  by  installing 
engine  power  of  sufficient  capacity  for  the  ultimate  require- 
ments of  the  works.  To  do  so  is  not  only  uneconomical  but 
entails  capital  expenditure  which  for  a  time  would  be  un- 
productive. There  is  also  the  question  of  increased  production 
which  is  obtained  from  textile  mills  electrically  driven  off 
the  public  su|)ply  due  to  more  constant  speed.  The  actual 
gain  in  ])roduction  depends  so  much  upon  the  conditions 
prevailing  at  each  individual  works  that  it  is  an  uncertain 
quantity,  varying  from  1  to  6  per  cent,  in  some  cases.  Tlic 
greatest  advantage  from  electrical  driving  is  found  in  a  mill 
where  electrical  energy  replaces  a  more  or  less  obsolete  engine 
or  an  engine  running  overloaded.  In  this  case  the  engine 
can  be  relieved  of  part  of  its  load  by  installing  an  electric 
motor  for  driving,  say,  one  Hoor,  and  preferably  the  top  floor 
of  the  mill.  Then,  as  it  is  found  necessary  to  take  more  load 
off  the  engine,  additional  motors  are  installed  and  eventually 
the  whole  mill  is  electrically  driven.  Instead  of  the  whole  of 
the  expenditure  coming  at  once,  it  is  thus  spread  over  a  period, 
and  the  mill  can  be  modernised  without  stopping  its  pro- 
duction. 

As  against  the  steam-driven  mill  there  is  also  the  case  of 
installing  a  private  electrical  generating  plant,  but  where  an 
efficient  public  supply  of  electricity  is  available  and  energy 
can  be  purchased  at  a  reasonable  cost,  it  would  be  even  more 
economical  to  retain  steam  driving  than  for  a  mill  owner  to 
install  his  own  private  electrical  generating  plant.  One  of 
the  difficulties  the  power  supply  engineer  is  up  against  in 
electrical  driving  in  textile  mills  is  tlie  question  of  mill  heating. 
When  the  steam  power  has  been  replaced  by  electrical  energy, 
the  manufacturer  has  still  to  retain  part  of  his  steam-raising 
plant  to  heat  the  mill  and  consequently  he  does  not  obtain 
the  fullest  advantage. 

It  is  necessary,  therefore,  that  power  supply  engineers  and 
electrical  manufacturers  should  devise  some  means  of  elec- 
trically heating  mills.  It  is,  perhaps,  interesting  to  note 
that  a  mill  in  the  Bolton  area  is  at  present  being  equipped 
with  a  special  design  of  electrical  heaters  as  an  experiment, 
and  if  successful  it  should  considerably  assist  the  progress 
that  is  being  made  in  electrically  driving  textile  mills.  It  will 
be  of  the  greatest  advantage  to  the  electricity  supply  under- 
takings, because  it  will  be  a  means  of  improving  the  load 
factor  of  the  supply  for  textile  mills  which  to-day  does  not 
exceed  28  per  cent.  In  fact,  if  the  ])rices  charged  for  electrical 
energy  for  textile  mill  driving  are  to  be  reduced,  the  load 
factor  of  a  mill  load  will  have  to  be  improved,  and  this  can 
only  be  done  by  increasing  the  number  of  running  hours, 
preferably  by  working  two  or  even  three  shifts  or  by  elec- 
trically heating  the  mills.  This  latter  is  chiefly  required  at 
night  or  during  the  period  the  machinery  is  not  running. 

With  regard  to  the  charges  for  electrical  energy,  it  is 
necessary  that  some  more  or  less  uniform  scale  of  charges 
should  be  adopted  by  the  electricity  supply  undertakings 
supplying  the  textile  area,  and  a  scale  of  charges  agreed  upon 
sufficiently  simple  for  the  average  mill  owner  to  understand. 
He  wants  to  be  told  in  simple  language  what  he  is  to  pay. 
because,  as  a  rule,  he  has  not  the  time  or  the  inclination  to 
solve  conundrums  such  as  are  put  to  him  in  many  cases. 
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The  Electrical  Driving  of  Cotton  Spinning  Mills; 


By  V.  MALLAI.IEU. 


AS  yet  electrical  driving  has  made  less  progress  in  the  cotton  in- 
dustry than  in  many  others — engineering,  for  example — no 
doubt  because  the  cotton  mill  can  be  more  efficiently  driven  by 
mechanical  transmission  direct  from  an  engine  than  can,  say,  a 
general  engineering  works. 

In  the  early  days  electricity  was  regarded  more  as  a  means  of 
transmitting  power  between  a  private  steam  engine  and  the  machi- 
nery to  be  driven  than  as  a  form  of  energj-  to  be  purchased  like  coal. 
Electrical  transmission  schemes  of  this  type  show  to  most  advantage 
as  against  mechanical  means  of  transmission  when  one  or  more  of  the 
following  conditions  obtain:  (1)  The  machiner.y  is  scattered;  (2) 
the  various  machines  are  operated  intermittently  and  not  simul- 
taneously ;  (3)  speed  regulation  of  individual  machines  is  required. 
In  many  cases  scattered  mills  have  been  provided  with  electric 
transmission.  Many  old  mills  comprise  a  number  of  small  buOdings 
covering  a  comparatively  large  area  of  ground,  and  were  originally 
provided  with  complicated  mechanical  driving  systems,  which 
absorbed  much  of  the  power  in  friction.  In  such  cases  an  electrical 
transmission  system  is  justified,  both  as  regards  fuel  economj'  and 
steady  driving.  With  electrical  driving  a  scattered  mill  may  be 
made  as  efficient  as  a  compact  mill.  '^^ 

Individual  driving  otfers  certain  general  advantages.  In  the 
special  case  of  the  ring  frame,  however,  an  important  additional 
advantage  arises  from  the  facility  for  speed  regulation  offered  by 
the  electric  motor.  With  mechanical  driving  the  frame  cannot 
conveniently  be  run  other  than  at  one  fixed  speed  through  the  process 
of  spinning  the  cop,  whereas  the  speed  ought  theoretically  to  be  con- 
tinually varied  in  a  certain  definite  manner. 

It  is  claimed  on  behalf  of  the  variable  speed  drive  that  the  average 
spindle  speed  can  be  considerably  higher  than  with  a  constant  speed 
drive,  leading  to  a  greater  production  ;  also,  that  since  the  yarn  is 
spun  and  wound  at  constant  tension  its  quality  is  improved,  and  the 
cop  is  more  compactly  wound.  Against  this  we  must  reckon  the 
high  capital  cost  and  maintenance  expenses  of  the  special  variable 
speed  equipment.  Many  mechanical  speed-varj-ing  gears  have 
been  patented,  but  at  present  only  the  electrical  method  has  found 
commercial  application. 

Under  present  conditions  electrical  driving,  as  far  as  the  majority 
of  Lancashire  mills  is  concerned,  is  not  regarded  as  a  means  of  trans- 
mitting power  from  a  private  generating  plant  to  the  spinning 
machinery,  but  as  the  application  of  electrical  power  purchased  in 
bulk  from  a  large  power  station.  The  dominant  but  not  the  onlj' 
factor  is  the  cost  as  compared  with  a  steam  engine  drive,  which 
depends  on  local  circumstances. 

Take  first  the  typical  case  of  an  existing  miU  where  it  is  proposed  to 
replace  an  uneconomical  engine  by  motors.  The  comparison  of 
annual  power  costs  wiU  be  as  follows  : — 

Steam  Drive.  Electric  Drive. 

1.  Coal  purchased  per  annum,  less       1.   Electricity  to  be  purchased  per 
allowance  for  heating  mill.'  annum. 

2.  Maintenance  and  insurance  of      2.  Interest  on  capital  cost  of  in- 


engine  boilers  and  their  build- 
ings, reservoir  and  chimney. 
Annual  value  of  space  and 
buildings  which  «t11  be  freed 
by  removal  of  engine,  boiler 
and  reservoir. 

Wages  of  engine  driver  and 
fireman. 

Oil  ani  stores,  cost  of  water 
purchased,  cost  of  ash  removal. 


stalling  electrical  plant, 
price  realised  for  engine,  boiler 
and  other  material  disposed  of. 
Depreciation,  maintenance  and 
insurance  of  electrical  plant. 

3.  Wages      for      attendance      to 
motors. 

4.  Oils  and  stores. 


So  far  as  power  costs  are  concerned,  there  is  not  much  difference 
between  steam  driving  and  electrical  driving,  when  electric  power  is 
obtained  from  an  up-to-date  power  station.  However,  electric 
drivmg  is  justified  on  accoimt  of  other  advantages.  Even  sup- 
posing that  the  adoption  of  electrical  driving  increased  power  costs 
by  10  per  cen*-.,  this  increase  in  the  total  cost  of  production  would 
be  only  1  per  cent,  or  less.  On  the  other  hand,  the  electric  drive 
ni ; ACS  possible  improvements  in  operating  conditions  which  bene- 
ticuilly  afiect  both  the  quantity  and  the  quality  of  production,  and 
this  altogether  outweighs  the  slight  extra  cost  of  power. 

The  two  great  advantages  of  electrical  driving  in  this  respect  are 
smoothness  of  drive  and  greater  convenience.  Owing  to  the  flexi- 
bility of  electrical  driving,  the  machinery  of  the  miU  can  be  arranged  for 
most  convenient  operation  ;  the  drive  is  made  to  confonu  to  the 
requirements  of  the  machine,  not  the  machine  to  the  requirements  of 
the  drive.     Further,  electrical  power  can  be  accuratelj' and  easilv 

*  Abstract,  of  Paper  recently  read  by  the  author,  who  is  on  the  com- 
mercial staf  of  the  Metro))olitan-Vickers  Electrical  Company,  Ltd., 
before  the  Textile  Institute. 


measured,  hence  power  consumption  can  be  regularly  checked,  and 
faulty  running  detected  before  it  becomes  serious,  and  causes  a  stop- 
page. If  a  breakdown  occurs  it  usually  necessitates  the  shut-down 
of  part  of  the  mill  only,  and  that  only  for  a  short  time,  as  a  faulty 
motor  can  be  quickly  repaired  or  replaced.  However,  a  motor  is 
certainly  not  more  liable  to  breakdown  than  an  engine. 

Group  Drive — Pkikciple  of  Grouping. 

When  a  spuming  mill  obtains  its  power  by  steam  it  is  practicallj- 
always  driven  by  a  single  engine,  because  (I)  one  engine  is  less  costly 
to  install  and  more  economical  to  rmi  than  two  or  more  engines, 
and  (2)  a  modem  spinning  mill  is  very  compactly  arranged  and  can 
be  driven  from  one  engine  by  means  of  simple  mechanical  trans- 
missions without  introducing  undue  f  rictional  losses  ;  such  losses  are 
far  less  than  would  be  involved  by  running  more  than  one  engine. 

With  electrical  driving  the  case  is  different.  A  large  motor  is  not 
much  more  economical  in  power  than  a  small  one.  Therefore,  even 
in  a  compactly  arranged  mill,  the  total  losses  are  usually  less  when  a 
number  of  motors  are  installed  than  if  the  mill  were  driven  by  one 
large  motor.  The;  efficiencies  of  typical  motors  of  various  outputs 
are  approximately,  93,  89  and  85  per  cent,  for  motors  of  1,000,  100 
and  10  H.p.  As  regards  running  cost,  a  single  large  motor  is  usually 
at  a  disadvantage,  its  higher  efficiency  being  outweighed  by  the 
extra  mechanical  transmission  losses.  A  single  motor  drive  often 
comes  out  cheaper  than  group  drive  as  regards  capital  cost,  especially 
in  a  compact  miU,  but  this  saving  is  not  sufficient  to  justify  the 
adoption  of  the  single  motor  drive.  A  group  drive  is  generally 
cheaper  to  instaO  but  less  economical  to  run  than  individual  drive. 

The  question  of  sub-division  into  groups  depends  ujx)n  (I)  capital 
cost,  (2)  running  cost,  (3)  steadiness  of  drive,  (4)  sectional  working, 
(.5)  convenience  in  operation.  Generally  speaking,  it  is  preferable  to 
drive  every  line  shaft  from  a  separate  motor,  and  as  far  as  possible  to 
run  the  line  shaft  at  a  sufficiently  high  speed  for  coupling  the  motor 
directly  to  it.  If  the  line  shaft  is  a  long  one,  it  is  an  advantage  to 
couple  the  motor  in  the  middle  rather  than  at  one  end.  Unfortu- 
nately, in  many  cases  this  woiUd  mean  placing  the  motor  in  the 
middle  of  a  dusty  room,  whereas,  if  the  motor  is  at  the  end  of  the 
shaft  it  can  be  accommodated  outside  the  workroom. 

It  is  preferable  to  have  large  motors  situated  outside  the  work- 
rooms with  the  view  of  keeping  them  clean  and  cool,  and  also  keeping 
the  workrooms  cool.  This  condition  can  often  be  complied  with  by 
building  a  motor  tower  up  the  end  of  the  mill,  or,  in  the  case  of  a 
shed,  by  building  a  motor  alley  at  one  end.  Often,  however,  there 
is  no  option  but  to  place  the  motors  inside  the  workrooms  ;  the  motor 
should  then  be  partitioned  off  and  ventilated  from  the  outside  atmo- 
sphere, or,  alternatively,  the  pipe  ventilated  tj-pe  of  motor  should 
be  used.  Othenvise  the  cleanest  situation  available  should  be 
selected,  and  scrupulous  attention  paid  to  blowuig  the  motor  out 
thorouglily  at  frequent  intervals. 

Where  individual  drive  is  adopted,  the  motors  must  necessarily 
be  inside  the  workrooms ;  they  are,  however,  small  maclunes 
generally  placed  in  rows,  and  lend  themselves  well  to  pipe  ventilation. 
This  scheme  has  been  adopted  in  most  large  individual  drive  instal- 
lations in  spinning  mUis.  However,  many  ordinary'  standard 
squirrel  cage  protected  motors  have  been  installed  in  spimiing  rooms, 
and  appear  to  operate  satisfactorily  ;  naturally  more  attention 
has  to  be  paid  to  keeping  them  clean  than  in  the  case  of  the  pipe 
ventilated  motor. 

It  has  already  been  stated  that  individual  drive  can  only  be  justified 
if  the  specific  advantages  it  offers  more  than  compensate  for  its 
increased  cost.  These  advantages  include  absolute  smoothness  of 
drive;  sectional  working  without  loss  of  power;  breakdown  troubles 
reduced  to  a  minimum  ;  convenience  in  operation  unsurpassed  ;  con- 
venience in  building,  equipping  or  extending  mill  also  imsurpassed. 

Furthermore,  individual  driving  offers:  (I)  The  possibOity  of 
variable  speed  working  (as  already  discussed  in  connection  with 
ring  spinning  frames)  ;  (2)  better  and  steadier  illumination  of  the 
room,  and  freedom  from  moving  shadows  due  to  the  absence  of 
shafting  and  belts  ;  (3)  greater  cleanliness  ;  the  atmosphere  is  not 
disturbed  by  belts,  &c.,  and  oil  is  not  dropped  from  bearings  and 
gear  overhead ;  (4)  reduced  noise :  (5)  greater  safety  resulting 
from  individual  control  of  machines  ;   (6)  super\-ision  is  easier. 

It  will  be  seen  that  those  maclunes  lend  themselves  best  to 
efficient  electrical  driving  which  have  high  drivmg  shaft  speeds. 

The  low  speeds  of  machine  shafts  and  line  shafts  prevailing  in  the 
past  in  mills  have  been  a  handicap  to  the  electric  drive,  but  the  con- 
ditions are  gradually  improving  in  this  respect.  The  cotton  industry 
is  older  than  the  electric  power  industrj^,  and  hence  the  machinery 
used  in  cotton  mills  has  been  primarily  designed  for  driving  from 
line  shafting;    the  designers  of  the  machinery  have  accordingly 
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aimed  at  low  speeds  in  their  dri™ig  pulleys  comparable  with  the 
prevalent  low  sjiotHU  of  the  mill  line  shafts. 

On  the  other  hand,  the  one  essential  condition  for  economical  elec- 
trical drivhij;  is  that  the  motor  spoe<l  must  be  high.  The  progress 
of  electric*!  tlriviiig  is  now  having  an  intluence  in  the  direction  of 
liigher  speetls  in  the  mill,  although  the  speeds  of  some  machines  are 
lixed  by  their  fundamental  design.  Modem  winding  frames  may  bo 
cited  as  a  second  example  where  higher  s]X>eds  an-  being  adoptetl. 
There  is  no  doubt  that  as  electrical  driving,  and  particularly  indi- 
vidual electrical  dri\nng,  becomes  more  common  in  textile  manu- 
facture, the  textile  mitchine  makei-s  will  endeavour  to  adapt  their 
machines  to  high  six-ed  motor  drive.  Progivss  in  such  matters  is 
always  gradual,  but  if  the  present  pre-eminent  i)osition  in  the  cotton 
industrj-  and  in  the  cotton  machinen-  industrj-  is  1o  be  retained,  it 
becomes  neccssarj-  to  look  to  the  future  and  anticij)ate  its  needs. 
Electricity  helps  to  meet  those  needs.  If  a  broad  view  is  taken 
of  the  trend  of  present  day  development,  the  conclusion  inevitably 
driven  home  is  that  electricity  is  destined  to  be  the  motive  power  of 
the  future. 


The  Electrification  of  a  Large  Scotch 
Works  and  Mill. 

One  of  the  largest  worsted  mills  in  Scotland  is  situated  on  the 
hills  above  Greenock  and  is  owned  by  Messi-s.  Fleming,  Reid  & 
Company,  Ltd.  The  whole  processes  of  worsted  spinning  and 
knitting  are  carried  out  at  these  mills,  and  as  the  methods  adopted 
for  obtaining  the  power  necessary  to  drive  the  various  machines 
show  considerable  ingenuity,  some  details  should  prove  interesting. 


Fig.   1. — 10  H.p.   A.C.  Motor  Driving  Breakixg-up  Machine 
Showing  Starting  P.\nel. 

As  far  as  possible,  use  is  made  of  water  power  from  the  hills  near 
at  hand.  The  fall  available  is  180  ft.,  and  the  quantity  is  24,000 
cub.  ft.  per  minute.  This  supply  drives  a  water  turbine  of  580  H.r., 
which  transmits  the  power  by  means  of  a  rope  races  to  the  six  store_\-s 
of  the  mill  for  operating  the  line  shafting.  A  12.5  kw.  alternator 
is  also  driven  by  the  water  turbine  through  a  rope  drive,  and  supplies 
a  large  number  of  motors  throughout  the  mill  and  its  companion 
workshops.  But,  unfortunately,  the  hydraulic  power  available 
is  not  always  sufficient  to  meet  the  above  requirements.  Conse- 
quently arrangements  have  been  made  to  ol)tain  ])ower  from  the 
three-phase  mains  of  the  Corporation,  which  is  siTichronised  with 
that  from  the  generator,  by  means  of  switchgear  mounted  on  a 
special  panel. 

Reference  has  already  been  made  to  the  number  of  motors  which 
are  in  use.  The  extent  to  which  this  mill  is  electrified  will  be  realised 
by  a  consideration  of  the  various  processes  involved  in  the  trans- 
lation of  the  raw  material  to  knitted  gloves,  scar\-es,  socks  and 
the  inevitable  '"jumper."  After  the  initial  sorting  the  raw 
material  is  passed  through  washing  machines.  In  this  room 
there  is  naturally  a  large  amount  of  steam,  and  the  15  h.p. 
motor  which  drives  these  machines  is  therefore  placed  outside 
the  room  itself.  After  the  washing  is  complete  it  is  necessary  to 
dry  the  wool.  This  operation  is  performed  by  a  Petries'  machine 
dryer,  which  is  illustrated  in  Fig.  1.  A  good  view  is  a;s:>  obtained 
of  the  10  h.p.  motor  which  drives  the  40-inch  fan  of  the  dr\'er.  Hot 
air  is  forced  through  the  drj-er,  and  incidentally  the  wool  is  lifted 


to  the  top  shelf  of  the  machine,  it  then  travels  down  the  various 
shelves,  and  linally  emerges  in  a  thoiX)ughly  dry  condition. 

The  next  pronss  is  the  well  known  one  of  caiiling,  the  function 
of  the  carding  machine  being  to  straighten  the  won!  and  arrange 
it  so  that,  it  may  more  easily  bo  manipulated  for  the  further  opera- 
tions that  an'  necessarj-.  The  feeding  end  if  four  of  the  setslof 
cards  is  clearly  shown  in  Fig.  2.  A  good  view  is  also  obtainable 
of  two  of  the  (our  15-h.p.  motors  which  drive  these  machines.  The 
motors  run  at  720  rovs.  per  min.,  and  drive  the  counter  shaft  at 
about  !(!(•  n-vs.  per  min.  through  sets  of  Whittall  Belts,  which,  in 
conjunction   uitl.   m   .li-.(iii-   mutor,  alionls  a  most  steady  drivci 


This  point  will  be  clearly  n-alised  from  thcfai't  tliat  the  photograph 
from  which  the  illustration  has  been  produced  was  taken  when  the 
machines  were  running. 

At  the  present  time  the  machinery'  of  the  preparing  and  spirning 
rooms  is  driven  by  ropes  direct  from  the  large  rope  wheel  of  the 
turbine.  When  the  yarn  has  been  sjmn  it  is  either  dyed  in  the 
form  of  hanks  or  worked  up  in  to  various  finished  articles.  If  the- 
former  process  is  adopted,  drj-ing  is  obviously  necessary. 

Some  idea  of  the  output  of  the  mill  can  be  gained  from  the  principall 
knitting  room,  a  general  view  of  which  appears  in  Fig.  3.  The 
shafts  driving  the  various  knitting  machines  are  driven  by  a  25  h.p. 


motor  in  the  right  main  comer  of  the  room.  In  this  room  about 
800  girls  are  employed  on  a  large  variety  of  different  types  of  knitting 
machines.  Electricity  is  used  for  driving  not  only  the  text  Ic  machines 
in  this  mill,  but  also  for  the  various  machines  in  the  carpenters'  and 
mechanics'  shops,  while  electric  goods  hoists  are  used  in  the  ware- 
house and  forwarding  departments. 

The  whole  of  the  electrical  equipment  was  supplied  and  installed 
by  the  General  Electric  Company,  Ltd.,  of  London,  Witton,  &c., 
through  the  agency  of  their  Glasgow  branch.  In  conclusion,  our 
thanks  are  due  to  Me-ssrs.  Fleming,  Reid  &  Company,  Ltd.,  for 
their  kind  pennission  to  take  the  photographs  here  produced,  . 
and  also  to  publish  the  information  contained  in  this  article. 
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The    Oerlikon    Individual    Drive   for 
Ring  Spinning  and  Twisting  Frames. 

It  is  necessary  in  the  design  of  motors  for  driving  ring  spinning 
antl  twisting  frames  to  arrange  tliat  the  speed  regulation  shall 
fall  within  the  conditions  laid  down  by  the  operation  of  the  frame 
itself.  One  of  these  is  constancy  of  sjjeed.  In  this  point  of  view 
the  three-phase  iiiduction  motor  has  certain  obvious  advantages, 
but  if  a  constant  spindle  speed  is  to  be  maintained  throughout 
the  cycle  of  spinning  operations  for  instance  the  motor  speed  chosen 
must  be  appreciably  lower  than  that  which  might  be  selected  for 
the  spinning  of  the  main  part  of  the  coil.  Now  it  is  a  well-known 
fact  that  most  yarn  breakages  take  place  at  the  beginning  of  the 
formation  of  the  bobbin  and  when  spinning  the  coil  points,  while 
those  breakages  are  much  less  in  number  during  the  fonnation  of 
th(^  cylindrical  main  part  of  the  coil  between  the  above-mentioned 
two  larger  zones.  It  will  be  seen  then  that  the  adoption  of  a  con- 
.stant  spindle  speed  all  through  eliminates  the  possibility  of  utilising 
the  ring  frame  to  its  fullest  capacity. 

'Khe  reason  for  the  reduced  number  of  yarn  breakages  during 
the  spinnmg  of  the  cylindical  main  part  of  the  bobbin  lies  in  the 
■compensation  of  the  yarn  tensions  which  is  obtained  from  the 
surplus  yarn  accumulated  in  the  balloon.  Yarn  breakages  only 
occur  under  these  conditions  when  the  tension  on  the  yarn  increases 
to  such  a  value  and  lasts  for  so  long  a  time  that  it  cannot  be  jom- 
pensated  for  by  the  simple  alteration  in  the  shape  of  the  balloon. 
There  is  no  doubt  that  the  best  method  of  minimising  too  great 
yarn  tensions  lies  in  the  reduction  of  the  spindle  speed  when  required, 
and  this  method  has  been  employed  in  conjunction  with  an  interest- 
ing device  by  the  Ateliers  des  Construction  Oerlikon.  By  means 
of  this  arrangement  it  is  claimed  that  the  spindle  speed  can  be 
regulated  in  the  simplest  possible  manner  to  allow  for  less  favourable 
yam  conditions,  such  as  are  present  when  forming  the  bobbin  set 
and  at  the  bobbin  end.  The  device  used  by  the  Oerlikon  Company 
for  this  purpose  is  shown  in  Fig.  1,  and  as  will  be  seen  it  is  exceed- 
ingly simple  of  design  and  robustly  constructed.  It  is  interlinked 
with  and  operated  by  the  mechanisim  provided  for  lifting  the  ring 


Textile  Mill    Electrification. 


1. — OeeLIKO>'  AUTOM-iTIi- 

Speed  Regulator. 

rail  in  such  a  manner  that  changes  in  the  spindle  speed  are  auto- 
matically carried  out  at  the  right  moment.  This  is  effected  by 
increasing  or  decreasing  the  sUp  on  the  driving  belt  through  a  belt 
tightening  pulley.  This  tightening  only  takes  place  during  a  period 
equal  to  about  10  per  cent,  of  the  total  time  of  operation,  and  it  is, 
therefore,  claimed  that  no  adverse  influence  on  the  life  of  the  belt 
is  experienced,  while  there  is  no  loss  of  power  during  the  slipping 
period,  as  the  frame  consumes  less  energy  at  the  reduced  speed, 
and  the  motor  only  takes  current  corresponding  to  the  power  re- 
quirements of  the  frame  at  the  time. 

The  Ateliers  des  Construction  Oerlikon  are  represented  in  this 
country  by  Mr.  G.  Wuthrich,  Norfolk-street,  London,  W  C,  who 
will  be  pleased  to  give  any  information  upon  this  new  drive  or  other 
textile  specialities  manufactured  by  the  firm. 


The  rapid  advances  which  are  still  being  made  in  all  branches  of 
electrical  engineering  unfortunately  render  it  imjwssible  for  a  text 
book,  whether  it  be  on  a  general  subject  or  deals  with  a  particular 
phase  of  electrical  progress,  to  keep  closely  up  to  date  with  what  is 
being  done.  This  is  inevitable,  though  it  is  overcome  to  some  ext ent 
by  the  enterprise  of  certain  firms  in  publishing  pamplilets  which 
contain  details  of  what  is  being  done  in  one  or  other  direction  at  or 
soon  after  the  development  occurs. 

The  publication,  therefore,  of  a  pamphlet  on  textile  mill  elec- 
trification l)y  the  General  Electric  Company  is  most  opportime,  and 


Fig.  1. 


-Typical  G.E.C.  Loom  Motor  op  the  Totally  Enclosed 
Type  on  a  Spring  Base. 


should  give  the  mill  o\vner  who  is  faced  with  deciding  for  or 
against  the  complete  electrification  of  his  mUl  an  amount  of  useful 
information  which  we  hope  will  influence  his  decision  in  the  right 
direction,  and  to  the  electrical  engineer  who  has  the  task  of  per- 
suading this  gentleman  a  number  of  useful  points  d'appui,  if  they 
may  be  so  called. 

In  this  pamphlet  the  case  for  electric  driving  is  presented  in  a  most 
readable  form,  and  the  get-up  is  excellent,  giving  as  it  does  a  detailed 
account  of  the  present  state  of  the  development  of  this  form  of  drive 
and  illustrating  the  text  with  a  number  of  really  wonderful  photo- 
graphs. It  is,  in  short,  a  triumph  of  the  art  of  publicity  and  the 
science  of  printing. 

Turning  to  the  contents  of  the  pamphlet  itself,  after  a  brief  intro- 
duction the  general  advantages  of  the  application  of  electricity  to 
textile  work  are  rehearsed,  each  point  as  it  arises  being  treated 
specifically  in  a  detailed  manner.  The  first,  and  perhaps  the  most 
important,  question  in  considering  this  class  of  work  is  speed  varia- 
tion. As  is  well  known,  the  old  type  of  mechanical  drive  causes  a 
great  amount  of  damage  to  material  due  to  irregular  speed.  To 
overcome  this  in  the  electric  drive  the  three-phase  induction  motor 
is  almost  universally  used,  and  is  designed  and  installed  so  as  to 
reduce  speed  variations  to  the  lowest  possible  figure.  The  question 
of  transmission  losses  is  also  of  great  imiwrtance  in  considering  this 
problem,  and  we  are  not  surprised  to  find  that  in  the  pamphlet 
the  losses  occurring  with  mechanical  and  electric  drives  are  care- 
fully discussed  and  tabulated.  Other  important  advantages  which 
the  "textile  manufacturer  will  obtain  by  adopting  the  electric  drive 
in  his  mill  are  adaptability,  saving  of  floor  space  and  head  room, 
added  safety,  increased  cleanliness,  and,  what  is  of  great  importance, 
decreased  power  consumption.  These  are  all  gone  into  ;  but  in  cases 
like  this  example  is  better  than  precept,  and  the  General  Electric 
Company  have  therefore  done  well  in  illustrating  the  pamplilet  with 
a  number  of  photographs,  showing  installations  which  they  have 
actuaDy  carried  out  in  textile  mUls.  We  give  a  selection  of  these 
herewith. 

Deahng  more  particularly  with  the  apparatus  which  has  been 
designed  by  the  General  Electric  Company  for  tliis  class  of  work, 


278 


THE  ELECTRICIAN. 


JIarch  5,  1920. 


we  may  caU  attention  to  the  loom  motor  of  the  totaUy  enclosed  type  ployetl  for  this  purpose,  the  motorbeihg8witclie<l  direct  on  tothe  line 
fitted  on  a  spring  base  which  we  illustrate  in  Fig.  1,  The  long  For  this  piirixise  a  new  tvpe  of  swjteh  enclosed  in  a  cast-iron  case 
runnnig  hours  of  motors  dnvmg  textde  machines  make  it  desirable  and  arranged  to  occupy  tiic  smallest  simce  has  been  designed  while 
that  a  high  efficiency  should  be  reached,  and  to  this  end  the  motors      special  starters  and  dist  ribul  ion  boards  for  this  class  of  woi" 

manufai'turcil.  aii^l  air  .l.-i  i  ilird  in  tlic  (kilts  of  the  book. 


iif  work  arc  also 


Fr;.    1'.       ' 1y Ui.iM   LIGHTED    liV    O.-Sll.V.M    L.\.Mr.~. 

(This  photograph  was  taken  by  the  light  of  the  works.) 


XiriL.u,   \'lew  Of   VoBKSuiiii:   Woiwted  Mill,  showing 
Fly  Fkames  driven  by  G.E.C.  Motors.  J 


are  usually  constructed  with  ball  bearings,  which  not  only  lead  to 
easy  running,  but  give  a  more  regular  acceleration  during  starting 
than  does  the  ordinary  bearing.  In  addition,  motors  are  designed 
with  a  low  iron  loss,  special  iron  being  employed  for  this  purpose. 
As  is  well  known,  a  textile  mill  is  usually  a  verj-  dusty  place.  This 
necessitates  the  employment  of  a  totaUy-endosed  machine  in  order 
that  fly  and  dust  may  be  completely  excluded  in  many  cases.  This 
total  enclosure  is.  of  course,  not  essential  where  the  motors  are  placed 
in  special  corridors  or  motor  rooms.  The  textile  motor  shown  is 
manufac:turcd  in  sizes  of  J,  ^  arid  1  h.p.  It  is  totally  enclosed,  and 
is  mounted  on  a  small  base  plate,  operated  at  one  end  by  a  spring 
which  allows  the  belt  to  be  automatically  tightened.  The  General 
Electric  Company  have  also  designed  a  special  form  of  circuit -breaker 


Fig.  3. — \'ikw  of  We.vving  .SiiKf,  where  ea(  h  .Machine  is  driven 
BY  OxE  Motor,  showingj.\bsexce  of  Overhead  uear. 


for  service  when  motors  have  to  be  switched  directly  on  to  the  mains. 
The  tripping  is  effected  automatically  by  the  expansion  of  a  strip 
which  becomes  heated  by  the  load  current,  so  that  excessive  currents 
such  as  flow  when  a  small  induction  motor  is  being  started  up,  do  not 
affec^t  the  breaker  in  time  to  trip  it  before  the  load  has  died  clown.  It 
is  considered  the  best  practice  to  control  each  individual  motor  by 
a  main  switch,  and  for  small  loom  motors  no  starter  in  the  proper 
sense  of  the  word  is  employed.     A  small  triple-pole  switch  is  em- 


This  account  gives  averyinadequateideaof  the  useful  information 
to  be  found  in  the  pamphlet,  and  we  therefoie  cannot  do  better  than 
suggest  that  those  interested  in  the  subject  should  apply  to  Mr. 
H.  Clifford  Palmer,  manager  of  the  Cieneral  Klectric  Company's 
publicity  department,  for  a  copy. 


Variable  Speed  Motor  for  Textile 
Work. 


An  interesting  design  of  motor,  which  is  said  to  be  particularly 
well  adapted  for  giving  a  variable  speed  drive  to  rmg  frames,  has 
recently  been  put  on  the  market  by  Messrs.  Wrights  Motors,  Ltd. 
The  motor  in  question  is  of  spherical  shape  with  a  short  cinuiited 
stator,  both  the  stator  and  the  rotor  being  arranged  so  that  they 
can  revolve.  The  whole' of  .the  revolving  parts  are  moimted  on 
ball  bearings.  The  shaft  on  which  the  rotor  is  mounted  is  hollow 
and  on  to  it  is  keyed  a  hemispherical  cup  which  covers,  but  does 
not  touch,  a  portion  of  the  approximately  spherical  shell  of  the 
stator.  Fixed  in  some  convenient  manner  to  the  frame  of  tho 
machine  is  a  projection  with  its  axis  at  right  angles  to  that  of  the 
rotor  shaft.  On  this  projection  is  pivoted  a  lever  carrying  two 
conical  wheels  which  are  covered  with  Ferodo  or  some  other  similar 
material.  These  wheels  are  geared  together  in  such  a  manner 
that  W'hen  one  is  rotated  in  one  direction  the  other  rotates  in  the 
opposite  direction,  and  they  are  so  mounted  that  they  can  be  brought 
into  contact  with  the  surface  of  the  spherical  shell  of  the  motor 
and  with  the  surface  of  tho  cup  on  tlie  rotor  shaft  resjxctively. 

The  operation  of  the  device  is  as  follows  :  At  starting  the  rotor 
.shaft  is  hfid  stationary  by  the  load,  the  stator  begins  to  revolve 
round  the  rotor  and  so  drives  the  first  cone  wheel.  This  transmits 
an  opposite  motion  of  rotation  to  the  second  cone  wheel  and  thereby 
to  the  rotor  shaft.  A  movement  of  a  lever  brings  the  first  cone 
wheel  into  engagement  with  another  part  of  the  motor  shell  and 
the  second  coik'  wheel  into  an  engagement  with  another  part  of 
the  hemispherical  cup,  so  causing  the  speed  of  the  cup  and  shaft 
to  be  reduced  or  increased  according  to  which  way  the  lever  is 
moved.  A  very  small  movement  of  this  lever  will  result  in  con- 
siderable variation  in  the  speed.  This  arrangement  when  fixed  to 
the  tin  roller  shaft  of  a  spinning  frame,  allows,  it  is  claimed;  arf 
automatic  variation  of  the  speed  in  accordance  with  the  varying 
strains  and  stresses  which  go  on  during  the  process  of  spinning. 
Its  application  to  this  class  of  work  has,  indeed,  been  proved  by 
careful  tests,  and  we  are  told  that  the  result  is  an  increased  pro- 
duction of  cotton  of  from  10  to  12  per  cent.,  after  allowance  has 
been  made  for  reduction  in  the  number  of  spindles  due  to  the  space 
taken  up  by  the  motor. 
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A  Personal  Explanation. 


The  following  is  a  letter  which  has  been  sent  by  Mr.  Godfrey 
C.  Isaacs,    Managing   Director,    to    the    .shareholders    of     the 
Marconi's  Wireless  Telegraph  Co.,  Ltd.  :-— 
Dear  Sir  (or  Madam), 

I  would  remind  you  that  on  the  31st  July,  1918,  at  the  Genei'al 
Meeting  of  the  Company,  the  shareholders  present,  with  one  dis- 
sentient, passed  a  vote  of  confidence  in  me  and  declined  to  accept 
mv  resignation  which  I  then  offered  following  the  s-erdict  of  the 
jiiiv  in  the  action  which  I  had  brought  against  Sir  Charles  Hob- 
liousc  for  libel. 

The  case  arose  in  consequence  of  a  denial  made  in  the  House  of 
Commons,  and  subsequently  repeated  m  the  Public  Press,  that  on 
the  occasion  of  a  visit  to  Berlin  of  Sir  Charles  Hobhouse,  accompanied 
by  Sir  Henry  Xorman,  early  in  1914,  Cierman  iinns  had  been  in\'ited 
to  this  country  to  start  in  competition  with  the  Marconi  Company. 
It  «as  said  that  statements  that  I  had  made  to  this  eiiect  were 
malicious  inventions. 

You  will  remember  that  the  action  was  tried  in  the  summer  of 
1918  whilst  the  War  w?,3  proceeding,  and  when  there  was  conse- 
quently no  jwssibility  of  my  having  access  to  Germany  for  the 
puipose  of  confirming  these  statements. 

Since  Peace  wa«!  declared  I  have  taken  steps  to  obtain  the  necessary 
documentary  evidence. 

I  do  not  here  projwse  to  place  before  you  the  whole  of  the  evidence 
wliich  I  have  thus  secured,  but  will  confine  myself  to  contrasting 
letters  written  and  signed  by  Sir  Henrj-  Norman  and  now  av?ilable, 
w  ith  extracts  from  his  evidence  and  statements  in  Parliament. 

On  March  19th,  1918,  in  liis  statement  in  the  House  of  Commons 
relating  to  his  visit,  Sir  Heniy  Norman  said  : — 
■■  I  was  merely  a  private  individual." 

In  his  evidence  at  the  trial  he  was  asked  : — 

"  Q.  3247.  It  is  a  small  point,  but  would  you  have  had  any  authority 
"  whatsoever  to  make  such  an  oiler  '!  " 

"A.  Not  the  slightest  in  the  world.  My  position  was  that  of  an 
"  unofficial  person — a  private  citizen.  I  had  no  authority  and 
"  position  entitling  me  to  make  such  an- offer." 

Contrast  this  statement  in  Parliament  and  this  evidence  on  oath 
with  the  two  letters  he  wrote  on  February  18th,  1914,  to  the  Manager 
of  the  Tolefuidcen  Company  and  to  Baron  von  Lepel  respectively. 
I  quote  from  these  letters  as  follows  : — 

To  the  Tchfunhtn  Cu.  :— 


The  following,  however,  are  the  facts  : — 

On  March  5th,  1914,  two  days  after  Sir  Henry  Norman  had  loft 
Berlin,  and  probably  therefore  the  day  after  the  night  of  his  arrival 
in  London,  he  wrote  to  Baron  von  Lepel  as  follows  : — 

"  With  regard  to  Wireless  I  once  more  strongly  urge  you  to  hurry  as 
"  much  as  possible  in  getting  ready  a  set  even  of  small  power,  say 
"  I  kw.   in   actual   communicating   order  in   this   country.     Time   is 

"  very     imj)ortant     in     this     matter 

"  P.S. — Binyon  rang  me  up  by  teleplione  to-day  and  was  very  pleased 
"  to  hear  of  my  visit  and  my  views.  Please  leave  the  Wireless  in 
"  my  hands." 

A  long  correspondence  ensued  and  continued  until  the  outbreak 
of  War.  It  consisted  throughout  of  an  endeavour  on  the  part  of  Sir 
Henrs^  Norman  to  induce  Baron  von  Lepel  to  come  to  London  and 
from  an  English  Wireless  Company  conjointly  with  the  Indo- 
European  Telegraph  Co.,  Ltd.  (Mr.  Stratford-Andrews),  and  Sir 
Henry  Norman's  friend  (Mr.  Basil  Binyon),and  to  dissuade  Baron  von 
Lepei  from  forming  a  German  Comj^any  which  he  was  disposed  to  do. 
The  correspondence  shows  that  he  was  advising  Baron  von  Lepel 
upon  the  figures  connected  with  the  proposed  C'ompany,  the  con- 
stitution of  the  Board  of  Directors.  &c.,  and  that  he  was  himself 
contemplating  becoming  Chairman  of  the  Board. 
He  wrote  on  the  20th  June,  1914  : — 


We  are  coming  officially  to  have  the  advantage  of  seeing  German 
institutions  of  national  research,  and  I  am  sure  that  Mr.  Hobhouse 
would  greatly  value  the  opportunity  of  seeing  your  admirable 
station  at  Nauen,  and  I  myself  should  be  more  than  glad  to  renew 

'  my  very  i)leasant  acquaintance  witli  it  and  to  hear  of  your  latest 

■  long-distance  triumphs." 


To  Baron  von  Lepel : — 
"  Dear  Baron  von  Lepel, 

"  Mr.  Binyon  has  told  me  of  your  new  and  interesting  work  in 
"  Germany  and  given  me  your  address.  1  shall  be  in  Berlin  on 
"  official  business  in  connection  with  the  National  telegraphic  research 
■'  from  the  evening  of  the  2(ith,  for  four  or  five  days,  and  it  it  is  agree- 
"  able  to  you  1  should  very  much  like  to  visit  your  laboratory  and 
*'  renew  the  pleasant  acquaintance  which  you  may  remember  began  in 
'"  Paris  some  time  ago." 

It  wiU  be  observed  that  in  both  these  letters  he  makes  the  definite 
statement  that  his  visit  is  an  official  one. 

A  week  after  writing  these  letters,  i.e.,  February  26th,  1914,  Mr. 
Hobhouse,  as  he  then  was,  and  Sir  Henry  Norman  arrived  in  Berlin. 

On  March  2nd,  1914,  they  visited  the  Nauen  Wireless  Station. 

On  March  3rd  they  left  Berlin. 

The  statements  which  I  had  made  and  which  gave  rise  to  his 
action  were  based  originally  upon  a  letter  received  from  the  Tele- 
f unken  Companj'  relating  to  the  visit  of  these  gentlemen  from  whom 
I  quote  the  following  :  — 


"  After  this  conversation  Sir  Henry  Norman  naturally  had  gained  the 
"  impression  that  there  is  no  questiou  of  Telefunken  as  a  competitor 
"  in  England,  and  in  the  meantime  has  got  into  touch  with  Kerr  von 
"  Lepel.  It  is  said  that  Sir  Henry  Norman  has  the  intention  of 
■'  encouraging  Herr  von  Lepel  in  founding  an  Engfish  Company  and  of 
"  putting  him  into  touch  with  financial  people  for  that  purpose.  .  .  . 
''  P.S. — Mr.  Hird  knows  further  particulars." 

Sir  Henry  Norman  in  the  witness  box  stated  on  oath  that  there 
was  no  truth  whatsoever  in  the  statements  contained  in  that  letter. 


"  I  tliink  it  would,  beyond  question,  be  of  the  utmost  value  for  you 
■■  to  have  as  Chairman  a  man  whose  name  would  command  influence 
"  in  the  Wireless  World — to  say  nothing  of  the  value  of  his  knowledge. 
"  Lord  Desart  is,  of  course,  a  man  of  the  highest  standing,  but  lie 
"■  would,  as  Chairman,  be  ornamental  so  far  as  Wireless  is  concerned. 
"  As  regards  myself,  since  you  mention  it,  as  I  have  not  been  asked  I 
■■  have  not  considered  whether  I  am  prepared  to  abandon  my  position 
■  of  personal  independence  ....  I  hear  some  extraordinarily 
"  interesting  news  about  the  Marconi  people  and  the  Imperial  stations — 
•■  scientific   news   which  interests  yuu  particularly.     1   wiU   teU   you 

"  when  we  meet 

•■  P..S. — You  should  also  have  an  arrangement  beforehand  regarding 
"  the  Board  of  Directors — how  many,  their  fees,  &c.  The  Board 
■■  should  not  be  large— Heir;  aber  gut  !  *.  It  ought  to  be  a  very 
•■  influential  Board  as  its  character  and  weight  would  have  great 
■'  influence  in  any  dealings  with  the  Government. 

"  I  think  another  really  influential  Member  of  Parliament  from  the 
"  conservative  side  would  be  of  importance.  Such  an  one  could  be 
"  found.  And  possibly  another  independent  Wireless  man  of  personal 
"  standing.  I  know  .such  an  one.  Remember  there  are  hundreds  of 
"  people  with  titles,  &c.,  in  this  country  ready  to  go  on  any  respectable 
'■  Board,  but  they  carry  no  weight.  Possibly  a  man  influential  m 
"  shipping  circles  should  be  added. 

"  I  regard  the  constitution  of  your  Board  as.  in  your  own  interests,  of 
•■  the  greatest  possible  importance. 

"  It  is  possible  you  should  consider  the  amalgamation  with  another 
"  great  system — not  Marconi,  of  course. 

"  I  don't  see  how  you  can  settle  all  these  matters  without  commg  to 
"  London. 

■■  All  next  week  1  shall  be  in  London,  so  please  address  me  there 
"  if  you  write." 
On  the  following  day,  the  21st  June,  he  wrote  again  :— 

"  As  rewards  my  own  position  in  the  matter  all  I  can  say  is  that  I 
"  should  fike  to  talk  it  over  with  you.  ...  I  will  write  to  you 
"  attain  after  1  have  seen  Binvon,  but  I  look  forward  to  seemg  you  m 
'•  London  before  long  and  having  a  decisive  talk  with  you  about  your 
■•  business  prospects,  and  whether  I  shall  have  any  direct  relation  to 
'■  them  or  not." 

On  the  22nd  June,  the  next  day,  Mr.  Basil  Binyon,  Sir  Henry 
Norman's  friend,  wrote  to  Baron  von  Lepel : — 


"  i  am  sorrv  that  1  was  unable  to  write  yesterday,  but  I  had  lunch 
'■  with  Sir  Henrv  and  then  a  long  interview  with  the  Indo-European, 
••  so  that  I  was  unable  to  find  time  to  write  to  you.  .  .  -  We 
■  intimated  to  me  perfectlv  cleariy  that  he  would  seriously  consider 
•  accepting  the  Chairmanship  of  our  proposed  Company,  and  this  tip 
■■  I  have  eiven  to  our  friends  so  that  I  hope  they  will  adopt  it.  .  .  . 
'•  Sir  Henrv  Norman  appears  satisfied  with  the  scheme,  and  further 
-  evidence  "of  this  is  given  by  the  fact  that  he  appears  mlling  to  join  as 
'•  Chairman,  though  this  is.  "of  course,  subject  to  the  other  names  bf  the 
'•  Board.  Sir  Henry  is  very  an.xious  to  know  when  you  will  be  coming 
"  to  England." 

In  view  of  these  letters  I  would  ask  you  to  read  with  attention 
some  questions  in  the  case  of  Isaacs  v.  Hobhouse  put  to  Sir  Henry 
Nomian  in  Examination  in  Chief  and  the  answers  on  oath  which  he 
gave  : — 

■•  Q.  .3229.     Has  your  interest   been   a  purely  scientific   or  a   com- 
"  mercial  interest  ? 


■  Translation,  "  small  but  good." 
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*■  A.  Absolutely  always  a  scientific  interest.  Never  under  any 
"  circumstances  a  commerrial  interest. 

In  cross-examination  : — • 

"  Q.  3ol3.  Have  you  at  any  stage  or  in  any  circumstances  luid 
"  anything  to  do  witli  the  promotion  of  commercial  things  ? 

■■  .-1.     Never.     I  have  most  carefully  kept  apart  from  them. 

In  examination-in-chief : — 

■•  Q.  3242.  Durinj!  that  time  which  you  saw  von  Lepol.  or  at  any 
"  other  time,  did  you,  as  suggested  in  the  German  letter,  which 
"  I  dare  say  you"  remember,  of  the  21st  .)uly,  approach  von 
"  Lepel  with  the  object  of  encouraging  him  to  form  an  Knglish 
"  company  and  to  obtain  for  him  financial  assistance  with  this 
"  object  ? 

".■1.  That  is  a  question  which  cannot  be  answered  by  a  simple 
■■  ■  j'es '  or  ■  lio.'  \'on  Ijepel  was  engaged  on  what  he  believed, 
"  as  all  inventors  believe  about  their  inventions,  to  be  an  invention 
"  of  very  gr(>at  value.  He  toki  mc  about  it  at  that  time  and 
"  frequently  afterwards.  I  encouraged  him  in  the  si-nse  of  offcr- 
"  ing  him  the  opportunity  of  showing  it  to  the  experts  of  the 
"  British  Services.  As  regaitis  his  commercial  project  which  he 
"  spoke  to  me  about,  or  wrote  to  me  later,  I  neither  encouraged 
"  him  nor  discouraged  him,  but  I  made  it  perfectly  clear  to  him 
"  that  I  would  have  no  commercial  relations  of  any  sort.  That 
'"  statement  I  can  prove  by  a  copy  of  a  letter  to  him  on  that  very 
"  point.     .     .     . 

"  Q.  3254.     Did  he  in  fact  come  over  later  tor  that  purpose  ? 

"  A.  Yes  ;  I  placed  my  workshop  at  his  disposal  for  that  purpose,  but 
'■  telling  him  that  no  commercial  friend  of  his  must  be  present. 

"  Q.  3255.     You  said  that  V 

"A.     I  did.     I  have  a  letter  to  him  to  that  effect." 

At  this  time  it  would  appear  from  the  corresixmdciici^  that  Baron 
von  Lei)el  had  received  an  excellent  (.tt'er  from  his  (lerman  and 
Austrian  friends  for  the  fonnation  of  a  Gorman  C'omj)anj-, and  he  so 
iafonned  Sir  Honrj'  Xorman. 

Sir  Henry  Korman  anxious  to  prevent  this  and  to  ensure  the 
formation  of  an  English  ComjMny,  wrote  on  Sunday,  28th  .June,  1914. 
to  Baron  von  Lepel :  — 


If  this  happened,  my  own  course  would  also  be  quite  clear.  1 
"  should  move  heaven  and  earth  to  compel  the  British  Government 
"  to  exercise  its  right  under  the  Patent  and  Designs  Act  and  take 
"  over  all  the  patents  it  wanted  for  its  Imperial  stations  and  refer  the 
"  Patent  owners  to  the  Treasury  which  would  decide  the  sum  to  Ix- 
"  paid  for  the  use  of  them.  They  have  under  this  .Act  of  Parliament 
"  full  ])ower  to  do  tliis  and  it  would  be  the  only  way  to  defeat  the 
■■  monopoly  in  the  public  interest.  If  there  is  to  be  no  competition, 
■"  that  will  certainly  be  my  line  of  action,  and  it  will  siwceed.  So  long 
"  as  there  is  competition  between  your  Company  and  Marconi,  for 
"  instance,  the  State  will  only  have  to  pay  fair  commercial  prices,  but 
"  if  there  is  to  be  a  great  world  monopoly,  then  I  take  to  the  warpath 
"  in  the  interest  of  my  country  ! 

"  All  these  things  you  must  carefully  consider.  A  German  Company 
"  for  you  for  German  interests  I  quite  understand  ;  but  my  opinion, 
"  for  what  it  may  be  worth,  is  that  if  you  wish  to  do  British  work 
"  you  must  have  your  British  Company  first ;  your  German  interests 
"  will  not  be  less  valuable,  but  rather  they  will  be  greater  because  of 
"  your  British  Company  ;  so  I  am  naturally  glad  that  you  say  you  will 
"  not  decide  before  you  come  to  England  again.  .  .  ." 
Was  this  letter,  or  was  it  not,  intended  to  encourage  Baron  von 
Lepel  to  come  over  to  this  coimtry  to  form  a  Company  to  compote 
with  the  Marconi  Company  ? 

It  will  be  remembered  that  Sir  Henry  Xorman  had  always  con- 
tended that  his  attitude  towards  the  Imperial  Contract  for  the  con- 
struction of  Wireless  Stations  was  that  it  should  not  be  given  to  tlu; 
Marconi  Company,  or  any  other  private  Company,  but  that  the  Chain 
of  Stations  should  be  constructed  by  the  State. 

The  following  are  further  questions  to  him  and  his  answers  in 
Isaacs  V.  Hobhouse  : — 
"  Q.  3398     .... 

"A.     Do  you  mean  I  thought  the  second  best  thing  was  that  the 

"  State   should  employ  some   other  Company   rather  than   the 

"  Marconi  ? 

I  "  Q.  3399.     That   the   State    should   employ   another   Company   for 

"  the  second  three  stations,  if  one  Avas  found  more  efficient  Y 

"A.     That  the  State  should  employ  a  Company,  No;    that  would 

■'  have  been  contrary  to  my  whole  attitude. 
"  Q.  3401.     (Mr.   Justice   Darling) :     What  do   you   say   that   would 

"  have  been  ? 
"A.     That  would  have  been  contrary  to  my  whole  attitude.' 
It  is  impossible  to  reconcile  this  evidence  with  the  letters  from 
which  I  have  quoted  above. 

Having  written  his  letter  of  28th  June  it  would  appear  as  though 
Sir  Henry  Xorman  later  had  further  reflected  and  was  desirous  of 
making  quite  sure  of  getting  Baron  von  Lepel  to  London.  He 
apparently  conceived  the  idea  of  giving  a  Wireless  dinner  in  Baron 


von  Lcjx>rs  honour,  ami  he  on  the  same  day  wrote  him  tlu'  following 
jjost  card  : — 

'■  Can  you  tell  me  if  you  will  crrtainli/  be  in  London  on  Tuesday, 
"  .luly  14"th.  as  1  wish  to  ask  a  numljer  of  Win'less  men,  ollicial  aiid 
■■  others,  to  dinner.  If  not,  between  what  dates  V  Would  you 
■•  kindly  Irltijraph  me  reply 

Baron  von  Lepel  replied  by  telegram,  and  Sir  Henry  Xormiui 
fixed  the  dinnerfor  Wednesday,  July  15th,  anil  on  .Inly  1st  wrote  to 
Baron  von  Leixjl : — 

"  1  have  your  telegram.  The  dinner  is  for  Wednesday,  Ifitli. 
"  Don't  fail,  as  you  will  meet  all  the  leading  Wireless  men  of  this 
"  country,  official  and  unofficia',  if  they  are  free  to  accept  my  invi- 
"  tation. 


"  I  am  getting  up  this  dinner  for  you — aiif  ihr  ganz  si>c:Ulten .'  * 
"  If  they  all  come,  it  will  be  a  unique  occasion.  ...  I  wish  I 
"  could  tell  you  about  the  new  Jlaix-oni  news — it  would  make  you 
"  jumi>  '■  " 

In  Isaacs  i\  Hobhouse,  questions  wore  ])ut  to  Sir  Henry  Xo  rman 
about  this  dinner,  and  1  quote  : — 

"  Q.  XW2.  {Mr.  Justice  Dariing) :  "  1  thought  I  recognised  the 
•■  names.     JIany  of  these  people  came  to  the  dinner  ? 

"  A.  The  dinner  was  given  by  me  in  honour  of  Mr.  Louis  Austin. 
••  the   wireless  expert   of   the   United   States   (Government,    who 

■  lia])pcned  to  be  passing  through  London.     I  asked  him  if  he 

■  would  like  to  meet  representative  Wia>less  men  and  he  said  ho 

■  would  much  like  to  do  so,  and  thea-fore  as  a  courtesy  to  this 
"  very  eminent  Wireless  man,  I  arranged  this  dinner  party.  I 
"  asked  every  Wireless  exjiert  I  knew,  representing  every  system. 
"  beginning  with  .Mr.  Marconi." 

The  dinner  took  place  on  the  1.5th  July,  1914.  and  Baron  von 
Lepel  was  present. 

The  next  day,  the  16th,  Mr.  R  Hird,  the  Manager  of  Siemens 
Brothers  &  Company,  Woolwich,  wrote  to  thoTclef  unken  Company  : 

■'  It  may  interest  you  to  know  that  1  had  the  honour  to  dine  with 
"  Sir  Henry  Norman,  M.P.,  yesterday  evening.  1  cnclo.se  a  card, 
■  from  which  you  will  see  the  guests  who  were  present,  and  1  shall  be 
"  much  obliged  if  you  will  return  the  same  to  me  after  perusal. 

"■  1  had  some  conversation  with  Mr.  Lepel  and  with  others,  and  I 
"  rather  conclude  from  one  or  two  remarks  that  there  may  be  some 
"  intention  of  providing  financial  su])j)ort  for  Mr.  Lepel,  that  Sir 
"  Henry  Norman  has  interested  himself  in  the  matter,  and  that  there 
■"  is  some  po.ssibility  of  Mr.  Beit  lending  financial  assistance. 

'■  Mr.  Lepel  told  me  that  he  expected  to  win  his  action  against  you 

"  in   Germany   in   September,   and   counts   upon   damages   of   about 

'■  £2.jO,0C0,  which  does  not  appear  to  be  very  modest." 

It  is  greatly  to  be  regretted  that  Mr.  Hird  was  <iuite  unable  to 

find  his  copy  of  this  letter  when  he  gave  his  evidence  in  I.saacs  v. 

Hobhouse,  and  was  unable  to  remember  even  having  written  it. 

At  the  end  of  the  month  Germany  declared  War.  The  last 
letter  that  Sir  Henry  Xorman  wrote  to  Baron  von  Lepel  bears  no 
date,  but  is  headed  '"  Wednesday,"  and  reads  as  follows  : — 

"  Dear  Baron  von  Lepel, 

"  1  am  wondering  if  you  have  been  called  to  join  your  regiment  ' 
'■  I  s'nould  like  to  know  how  you  arc  getting  on.      1  shall  be  at  the 

"  House  of  Commons  this  afternoon  from  5.30,  if  you  arc  free   and 

■■  would  send  in  a  card  to  me. 

•■  P.S. —Mr.  Stratford  Andrews  is  coming  to  see  mc  to-morrow." 

Then^  is  considerable  further  correspondence  from  which  I  could 
quote,  but  1  think  I  have  set  out  at  present  sufficient  for  my  purpose. 

It  will  be  remembered  that  Sir  Henry  Xorman  was  a  most  im- 
portant ivitness  for  the  PlaintiflE,  Sir  Charles  Hobhouse.  Had  we 
not  been  at  the  time  of  the  trial  at  War  with  Ciermany  he  would  have 
been  cross-examined  upon  his  letters  from  which  1  have  quoted,  and 
it  would  have  become  manifest  that  he  was  doing  his  utmost  to 
induce  Baron  von  Lt?pel  to  come  over  hero  and  take  part  in  the 
fonnation  of  an  English  Company  to  do  business  with  the  British 
Government  and  comixite  with  the  Marconi  Comi»ny.  Equally, 
these  letters  would  have  established,  contrary  to  his  evidence,  that 
his  interest  in  Wireless  was  not  purely  scientific,  as  he  had  always 
represented,  but  that  he  was  taking  an  active  interest  with  Baron  von 
Lcjx'l  in  the.  fonnation  of  a  Company,  and  was  contemplating 
becoming  its  Chainnan. 

It  will  now,  I  think,  be  clear  to  the  Shareholders  that  if  the  letters 
from  which  1  have  quoted  had  been  forthcoming  at  the  trial,  a 
very  dift'erent  complexion  would  have  been  ])l9,ced  upon  the  evidence 
of  Sir  Henry  Xorman  and  Mr.  Hird,  and  they  could  not  fail  to  have 
had  a  very  distinct  effect  upon  the  result. 
I  am,  &c., 

GODFREY  C.  ISAACS, 

London.  W.C.2.  Managing  Director. 

Feb.  26th. 

♦Translation,  "for  your  special  honour." 
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Electricity  Supply. 

Bakxstaple  Corporation  lias  appointiil  .Mr.  .1.  S.  Highfield  a  con- 
sulting engineer  to  prepare  a  report  upon  the  scheme  of  electricity  exten- 
sions prepared  by  the  borough  electrical  engineer,  Mr.  J.  VV.  Hadficlr'. 

SuNDEKL-iND  Corporation  last  week  adopted  the  Electricity  Com- 
mittee's scheme  for  extensions  of  plant,  &c.,  at  a  total  estimated  cost 
of  £127,068,  of  which  £117,723  is  to  be  borrowed. 

Leicester  City  Corporation  has  authorised  the  Tramway  and  Elec- 
tricity Committee  to  apply  to  the  Electri.  itx  <  'iiiiinii--iimers  for  sanction 
to  erect  a  new  generating  station  in  .\\  h -imh.'  i"  id.  For  the  com- 
pletion and  equipment  of  the  station  a  sum  ul  iiJDU.tUU  niU  be  required, 
but  at  first  only  two  10,000  kw.  turbo-alternators  will  be  installed. 
The  consulting  engineer  is  .Mr.  C.  H.  Wordingham. 

Stoke-on'-Tken't  Corporation  has  applied  for  sanction  to  borrow 
£50,000  for  extensions  of  plant,  &c.,  and  fl^.-Sol  to  cover  excess  expen- 
diture up  to  the  31st  March,  1919.  The  Council  are  recommended  by 
the  Finance  and  Electricity  Committees  to  agree  to  the  principle  of 
the  erection  of  an  electricity  supply  station  for  the  North-West  Mid- 
lands aR'a,  on  the  Unes  suggested  by  Mr.  J.  H.  Rider,  subject  to  satis- 
factorj'  arrangements  being  made  with  the  Electricity  Commissioners 
and  the  local  authorities  concerned  in  the  supply  area. 

The  accounts  of  Rotherham  electricity  department,  for  the  year 
«nded  March  31  show  revenue  £108,873,  gross  profit  £20,514,  and  net. 
profit  £2,514,  out  of  which  £912  was  paid  lor  a  report  on  electricity 
supply,  and  other  amounts  were  devoted  to  provision  of  new  serrices 
and  meters,  &c.,  leaving  £601  to  jilace  to  renewals  fund.  Income 
was  equal  to  l-06d.  per  unit  sold  (compared  with  0-S71d.  in  previous 
year),  working  expenses  were  0S.!>9d.  (0-651d.),  and  capital  charges 
■0-176d.  (0-158d.).     Units  sold  were  24,623,978. 

In  a  report  on  the  Aberdeen  electricity  undertaking  Mr.  Jolm  H. 
Eider  has  informed  the  Electricity  Committee  that  it  was  not  now- 
essential  that  any  scheme  put  forward  for  improving  the  supply  of 
electricity  in  any  district  should  include  the  formation  of  a  Joint  Elec- 
tricity Authority.  A  satisfactory  improvement  might  be  made  either 
by  linking  up,  or  by  the  development  of,  existing  power  stations.  He 
believed  it  to  be  the  intentions  of  the  Commissioners  to  discourage 
extensions  to  local  stations  except  it  could  be  conclusively  shown  that  the 
aew  plant  would  economically  fit  in  with  a  future  larger  scheme.  The 
distribution  area  of  the  Corporation  could  be  extended  from  time  to 
time  as  the  demand  for  electrical  energy  warranted,  by  a  special  "Order 
made  by  the  Commissioners.  Further,  it  was  clear  that  the  Corporation 
could  not  be  compelled  to  extend  its  system,  or  to  lay  mains  in  any  new" 
locaUty,  except  on  terms  which  woiild  guarantee  a  minimum  return 
■of  the  outlay.  The  Committee  has,  therefore,  agreed  to  extend  the 
Dee  Village  Works.  The  question  of  utilising  power-water  from  Loch 
Tummell  in  generating  electricity  has  been  dropped. 

Electric  Traction. 

Mr.  Frank  C.  Wilson  has  been  elected  chairman  of  the  Liverpooi. 
Corporation  Tramways  Committee  in  succession  to  Aid.  E.  Russell 
Taylor,  who  resigned  recently. 

Sot^THPORT  Tramways  Committee  recommend  the  borrowing  of  over 
£41,000  for  the  purchase  of  the  Southport  Tramway  Company's  under- 
taking, the  purchase  of  three  "  toast  rack ""  cars,  new  machinerj'  for 
and  extension  of  the  depot. 

Birmingham  Tramways  Committee,  being  in  urgent  need  of  3,000 
tramway  rails  for  the  reconstruction  of  the  Bordesley  Green  and  Alum 
Rock-road,  Nechells  and  Ladywood  tramway  routes,  recently  invited 
tenders.  Onlj-  one  tender  was,  however,  received — viz.,  from  the  United 
States  Steel  Products  Company — at  £24  10s.  per  ton.  While  the  Com- 
mittee are  adverse  to  placing  the  order  abroad,  under  the  present  economic 
conditions,  they  feel  they  are  faced  with  the  alternative  of  holding  up 
indefinitely  the  tramway  repairs  or  of  accepting  the  tender,  and  on 
Tuesday  they  recommended  the  Council  to  adopt  the  latter  course.  Tl.e 
recommendation  was  adopted. 

Institution  Notes. 

Among  the  new  fellow's  of  the  Royal  Society  recommended  for 
■election  are  the  following  ;  Dr.  E.  Frankland  Armstrong,  Sir  JagacUs 
Chunder  Bose,  Dr.  Arthur  Price  Chattock,  Dr.  C.  G.  Knott  and  Prof. 
F.  A.  Lindemann. 

The  Council  of  the  Institvtion  of  Electrical  Engineers  have 
decided  to  cancel  the  suspension  of  the  examination  for  Associate  Mem- 
bership, which  will  be  imposed  on  all  candidates  not  having  passed 
one  of  the  exempting  examinations  or  submitted  a  satisfactory  thesis, 
whose  applications  are  received  after  Feb.  29,  1920.  In  the"  case  of 
apphcants  who  have  attained  the  age  of  35  the  CouncU  may,  in  their 
discretion,  dispense  with  the  examination  or  thesis. 

Personal  aud  Appointmients. 

ilr.  Sidnej-  Russ.  D.Sc.  has  been  ap])ointed  first  incumbent  of  the 
Joel  Chair  of  Physics,  tenable  at  the  Middlesex  Hospital  Medical   School. 

The  Home  Secretary  has  appointed  Mr.  R.  E.  Graves,  C'.B.E.,  to  be 
Chief  Inspector  of  Factories  in  succession  to  Sir  Malcolm  Robinson, 
C.B.,  I.S.O.,  who  will  retire  on  March  31. 

Sir  Francis  Dent  will  retire  from  the  position  of  general  manager  of 
the  South  Eastern  and  Chatham  Railway  on  March  31,  and  from  that 
date'Mr.  Percy  C.  Tempest  will  occupy  the  position  of  general  manager 
in^addition  to  his  present  appointment  as  chief  engineer. 


Miscellaneous. 

The  Eastern  Telegrai'II  (V.mpany  announce  that  owing  to  the 
interruption  of  the  lines  of  the  British  Pacific  cable  between  Australia 
and  ( 'anada  and  the  Commercial  Pacific  Cable  Company's  cable  between 
tile  I'nited  States  and  the  Far  East,  all  traffic  carried  by  those  two 
routes  will  now  have  to  pass  over  the  Eastern  Company's  system,  and 
ccjiiscquently  additional  delay  ma\'  be  expected.  The  interruptions 
ai-e  expected  to  be  of  short  duration. 

A  direct  w-ireless  telegraph  service  for  commercial  and  general 
inirposes  was  inaugurated  on  Monday  between  Great  Britain  and  the 
United  States.  The  service  is  being  conducted  jointly  b3'  the  English 
!Marconi  Company  and  the  Radio  Corporation  of  America  over  a  route 
operated  entirely  by  them.  Messages  are  accepted  for  New  York, 
<;  ■•eater  New  York  and  South  America  up  to  4d.  less  per  word  than  the 
existing  cable  charges.  Messages  are  transmitted  from  the  high  power 
Marconi  station  at  Carnarvon,  and  are  received  on  the  American  side 
at  Belmar,  N..I. 

All  officers  who  commanded  searchlight  sections  in  France  are  re- 
quested to  send  their  names  and  addresses  to  Major  A.  W.  Jlawby, 
O.B.E.,  R.E.,  47,  PenjTvem-road,  Earl's  Court,  S.W.5.  This  request  is 
not  with  a  view  to  immediate  re-mobilisation,  but  in  order  that  he  may 
furnish  as  complete  a  list  as  possible  to  ('apt.  K.  M.  Locke,  Jl.C,  who  is 
organising  an  annual  dinner  of  all  anti-aircraft  officers  later  in  the  year, 
at  which  searchlight  officers  will  be  welcome  ;  and  also  to  enable  Jlajor 
Mawby  to  keep  a  record  for  the  purpose  of  a  regular  annual  reunion 
dinner  of  overseas  searchlight  officers.  The  fiist  overseas  searchlight 
otiicers'  dinner,  to  which  Major  Mawby  invited  all  with  whom  he  was  able 
to  get  in  touch,  was  held  at  the  Trocadero  Restaurant  on  the  30th  ult. 

A  staff  dinner  of  Messrs.  EverShed  &  Vignoles,  Ltd.,  was  held  at 
Pinoli's  Restaurant  on  Feb.  26  to  celebrate  the  25th  anniversary  of  the 
Company.  Over  90  members  of  the  staff  participated,  with  Mr.  Vignoles 
in  the  chair.  The  guests  of  the  evening  were  Mr.  Vignoles,  ilr.  Vines 
and  Jlr.  Ciregory,  Directors  of  the  Company.  Considerable  enthusiasm 
was  displayed  at  this  re-union  after  five  years  of  war.  Mr.  Vignoles,  in 
his  reply  to  the  toast  of  ""  Our  Guests  and  the  Firm  "  proposed  by  Mr. 
Shepherd,  welcomed  the  members  of  the  staff  who  had  returned  to  the 
Finn  after  their  period  of  service  with  the  Forces.  His  remarks  were 
much  appreciated,  and  in  an  interesting  speech  he  outlined  the  history 
of  the  firm.  Mr.  Vines  also  replied,  and  after  other  toasts  had  been 
honoured  there  was  a  very  enjoyable  concert. 

Tenders  Invited  and  Accepted. 

Tenders  are  required  by  March  1.')  for  the  supply  of  electrical  goods, 
Sic.  to  the  Cheshire  Cocntv  Asvlu-m,  Parkside,  near  Macclesfield. 
Forms  of  tender  from  the  Clerk. 

Clydebank  Corporation  require  tenders  by  March  13  for  electric 
wiring  and  fitting  work  in  160  houses  to  be  erected  at  Kilbowie.  Forms 
of  tender,  &c.,  from  the  Burgh  Survej'or,  Clydebank. 

The  Commis-Sioners  of  H.M.  Works,  &c.,  require  tenders  by 
March  12.  for  12  months'  supplies  of  electrical  accessories.  Forms  from 
the  Controller  of  Stores,  King  Charles-street,  Westminster,  S.W.I. 

Bedford  Corporation  electricity  department  invite  tenders  for  year's 
supply  of  meters,  h.t.  and  l.t.  cables.  Tenders  to  the  To\vn  Clerk,  by 
noon,  April  3. 

Halifax  Electricity  and  Tramways  Committee  invite  tenders  for 
supply  and  erection  of  a  10.000  kw.  turbo-alternator  with  condenser. 
Specifications  from  the  borough  electrical  engineer  (ilr.  W.  M.  Rogerson), 
and  tenders  by  noon  March  12  to  the  Town  Clerk  (Mr.  Percy  Saunders). 

Belfast  Electricity  Committee  invite  tenders  for  various  stores 
and  materials,  including  mill  furnishings,  packing  and  asbestos  goods, 
lubricating  oils,  tools,  cables,  wires,  electrical  accessories,  lamps,  carbons, 
troughing,  &c.  Forms  of  tender  from  the  City  electrical  engineer,  Mr.  T. 
W.  Bloxam,  and  tenders  must  be  lodged  at  the  office  of  the  Town  Clerk 
ilr.  R.  Meyer),  City  Hall,  Belfast,  by  March  10. 

Companies'  Reports,  &c. 

The  tran.sfer  books  of  the  Telegraph  Cunstki-ction  &  Maintenance 
Company,  Ltd., are  closed  from  the  1st  to  the  11th  inst. inclusive, pre- 
paratory to  pajTnent  of  dividend. 

At  an  extraordinarj'  general  meeting  of  the  General  Electric  Com- 
pany. Ltd.,  on  Monday  the  resolutions  passed  at  the  recent  extra- 
ordinary general  meeting  appro^ung  of  the  readjustment  of  capit-al  and 
alterations  in  the  articles  of  association  were  confirmed. 

The  directors  of  the  Direct  Spanish  Telegraph  Company,  Ltd., 
have  decided  to  pay  the  following  dividends  for  the  year  1919,  viz.  :  At 
rate  of  10  per  cent,  per  annum  on  the  preference  shares  (less  tax),  and 
5  per  cSnt.  with  a  bonus  on  the  ordinary  shares  of  3  per  cent,  for  the 
year  (tax  free),  making  10  per  cent,  on  the  ordinary  shares  for  the  year, 
2  per  cent,  having  been  paid  on  Oct.  1  last. 

The  Kensington  &  Knightsbridge  Electric  Lighting  Cojipany 
reports  that  during  1919  the  number  of  houses  and  shops  connected 
increased  from  5,173  to  5.409  and  the  energy  consuming  devices  from 
17.178  kw.  to  18,096  kw.  The  number  of  units  sold  was  4,627,529.  The 
net  profit  was  £13,529.  Adding  £,543  from  1918  and  deducting  the 
interim  dividends  already  paid,  the  balance  is  £8,073,  out  of  which  must 
be  deducted  the  second  half-years  diWdend  on  the  first  preference  and 
provision  made  for  the  dividend  on  the  second  pieference  shares,  leaving 
£5,948.  The  board  recommend  payment  of  a  dividend  at  rate  of  9  per 
cent,  per  annum  for  the  last  half-year,  making  with  the  interim  dividend 
7  per  cent,  for  the  year  on  the  ordinary  shares,  carrying  forward  £1,223. 
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LosBON  SurrLY  Companies. 

Mr.  Walter  Leaf,  who  presided  over  the  meeting  of  the  St.  J.vmes's  & 
Paix  JLvll  Electric  Light  C'oMr.vxv.  said  the  past  .war's  ligiiivs  sur- 
passed any  reasonable  ho|H's  which  they  should  Imve  vcntuivd  to  express 
a  year  ago.  The  revival  of  tratle  in  the  leading  industries  had  Iteen  most 
striking,  and  in  that  revival  the  eleetrical  industry  had  had  its  full  sharp. 
Their  main  difficulty,  e8|)ecially  in  the  later  month.i,  had  In-en  not  to 
extend  their  output,  but  to  co|h'  with  the  fresh  business  which  kept 
pouring  in.  In  I'JIU  they  sold  12,190,000  units,  against  10,o93,tlOO  in 
1918,  and  the  revenue  rose  from  £ltiO,2(.o  to  £208,400.  The  increase  in 
revenue  was  not  due  to  any  raising  of  price  to  the  consumer.  Then- 
was  also  a  large  increase  in  the  cost  of  production,  mainly  in  the  price  of 
coal.  The  cost  of  generation  and  distribution  had  risen  from  £95,10.") 
in  1918  to  £llt),"t>;i.  The  growth  of  their  business  had  involved  large 
obligations  in  the  extension  of  their  Grove-road  station,  and  they  had 
further  pressing  requirements.  They  were  giving  a  supply  in  bulk  "to  the 
Chelsea  Company,  and  it  was  jirobable  that  Ix-fore  long  they  might  be 
called  upon  to  render  assistance  to  other  imi)ortant  undertakings.  For- 
tunately they  decided  early  last  year  upon  a  laigc  extension  of  buildings 
and  plant  of  the  Central  Company.  Good  progress  had  been  made,  but 
there  had  been  delays  in  the  delivery  of  the  new'  I0,()f  0  kw.  set,  on  which 
they  were  dependent  for  next  year's  supply.  The  fresh  demands  had, 
however,  made  it  essential  that  they  should  order  another  10.000  kw.  set, 
and  push  on  with  the  new  boiler  house.  They  had  decided  to  add  to 
depreciation  account  the  whole  sum  required  to  write  down  their  securities 
to  their  market  value,  and  for  that  purpose  they  had  set  aside  £14,728. 
After  making  that  large  reserve,  they  had  enough  to  justify  them  in 
raising  the  dividend  from  10  per  cent,  to  12  ]X'r  cent.,  the  dividend  of 
the  year  before  the  war.  They  hojx-d  shortly  to  be  able  to 
announce  a  concession  which  would  have  the  effect  of  reducing  the  cost 
of  supply.  Des[)ite  the  fact  that  nearly  18  months  had  elapsed  since 
hostilities  ceased,  times  had  remained  difficidt  owing  to  the  great  demands 
upon  manufacturers  for  reconstruction  purposes. 

Referring  to  the  Electricity  Supply  Act,  he  said  the  conferences  which 
one  or  other  of  their  directors  had  with  the  directors  of  other  London 
companies  had  led  to  the  formation  by  the  companies  in  the  West  Knd 
group,  including  the  Charing  Cross  Company,  of  a  small  private  limited 
company,  with  a  capital  of  £50,000,  for  the  purjiose  of  drawing  up  a 
scheme  for  the  electrical  supply  of  London.  'That  company,  in  which 
the  St.  James's  ha<l  taken  729  shares  of  £1  each,  was  intended  to  form 
the  nucleus  of  a  general  combination  of  all  the  London  companies.  There 
was  a  good  prospect  that  it  would  succeed  in  that  object,  and  would  end 
by  including  all  the  companies,  and  the  presentation  of  one  common 
scheme.     The  rauhieipal  authorities  also  had  a  scheme  of  their  own. 

At  the  meeting  of  the  Westminster  Electric  Supply  Cokporatiov 
Mr.  J.  Browne  Jlartin  presided,  in  the  absence  (through  illness)  of  Lord 
Downham.  The  chairman's  speech  stated  that  the  receijjts  had  in- 
creased by  £70,000  and  the  expenses  by  £39,000.  The  coal  sujiply  had 
caused  a  great  deal  of  anxiety  during  the  year,  and  if  they  had  not  laid 
in  verj'  large  stocks  of  coal  during  last  summer  they  would  not  have  been 
able  to  carry  on.  Coal  had  risen  to  an  average  price  of  39s.  ]>er  ton. 
39,000  tons  were  burned  for  the  supply  to  consumers,  and  the  increase 
over  last  year  had  added  about  £12,000  to  their  expenses.  During  the 
last  quarter  an  unexpected  and  very  welcome  increase  in  output  occurred, 
owing  largely  to  the  removal  of  the  restrictions  on  supply,  so  that  the 
receipts  during  the  last  quarter  of  1919  were  the  largest  they  had  ever 
had  in  any  similar  period.  After  reviewing  all  the  facts,  the  directors 
decided  that  the  i)roposed  increase  of  Jd.  per  unit  on  the  lighting  supply 
as  from  Jan.  1  should  not  be  made.  In  recommending  the  raising  of  the 
di\idend  to  the  pre-war  rate  of  10  per  cent.,  the  directors  believed  that, 
while  they  had  been  careful  of  the  interests  of  the  shareholders,  they  had 
not  neglected  those  of  the  consumer.  The  balance  of  the  dclx-ntures 
had  been  repaid,  .-^fter  referring  to  the  Electricity  (Supply)  Act, 
he  said  they  had  associated  themselves  with  other  London  companies  in 
putting  fonvard  a  scheme  for  the  su])ply  of  electricity  to  the  London  area, 
and  their  engineers  were  now  preparing  it.  Finance,  however,  would 
be  the  great  difficulty.  When  they  considered  that  in  London  42  per 
cent,  of  their  total  costs  for  generation  and  supply  of  electricity  were  due 
to  capital  charges,  and  that  the  construction  of  generating  stations 
would  be,  at  present  prices,  approximately  from  £25  to  £30  per  kilowatt, 
the  cost  of  the  erection  of  a  large  stationj  say.  of  200,000  kw.,  would  be 
some  five  or  six  millions,  to  which  had  to  be  added  the  cost  of  mains  and 
transforming  plant.  They  would  readily  see  how  important  it  was  that 
the  companies  should  utilise  their  existing  resources  to  the  largest  possible 
extent.  The  companies  supj)lying  electricity  within  the  London  area 
had  expended  on  their  undertakings  over  16  millions,  and  the  average 
return  on  that  capital  for  1918  was  4-8  per  cent.  It  must  also 
nt)t  be  forgotten  that  the  London  companies  were  the  pioneers  of  elec- 
tricity supply  in  this  country,  and  that  it  was  largely  owing  to  their 
experimental  work  that  the  industry  reached  the  stage  of  being  the  key 
industry  of  the  country,  especially"  during  the  war.  The  Westminster 
Company  was  the  first  in  London  to  reduce  the  charges  to  the  public 
for  power  and  heating  to  a  flat  rate  of  Id.  per  unit,  and  even  now,  when 
with  increasing  expenses  they  ha<i  found  it  necessarj'  to  increase  the 
charge  to  1  Id.  per  unit,  he  believed  they  were  lower  than  any  other  under- 
taking in  the  metropolis.  They  had  in  the  station  of  the  Central  Electric 
Company  at  Grove-road  a  station  that  compared  favourablj-  with  the 
best  in  the  country.  Orders  had  been  placed  for  more  generating 
machinery  of  a  much  larger  size  than  they  had  hitherto  used.  He  thought 
the  Government  would  be  well  advised,  considering  the  present  contlition 
of  the  finances  of  the  country  and  the  prevaiUng  high  taxation,  to  leave 
expensive  schemes  such  as  those  outlined  in  the  King's  speech  to  pri- 
vate enterprise  and  existing  undertakers. 


Forly    Years   \&o. 

(The  Elec-trkia.n,  .Makch  G,  1880.) 
Ax  Exi'EKiMKNT  ox  Ixin'CTiox. — At  the  last  meeting  of  the  Society 
of  Telegraph  Engineers,  during  the  discussion  of  Mr.  C.  H.  Wilson's 
pai>er  "  On  Induction  in  Parallel  Circuits,"  Mr.  Willoughby  Smith 
dcs<'riU>d  a  very  interesting  exi)erimcnt  he  had  made  with  a  bla<idcr  of 
gutta  [K'rcha,  which  well  illustrated  the  electrical  ami  other  qualities 
of  that  material.  .  .  .  The  supcrliiial  area  of  the  bladder 
immersed  was  2030  square  inches,  its  thickness  OdOOli,')  of  an  inch,, 
and  its  totid  weight  ."$2  grains.  The  bladder  contained  12  lb.  14  oz.  of 
water,  and  Iwul  Ix'en  suspended  in  air  for  eight  days  bi-fore  it  was  im- 
mersed. The  absolute  electrical  resistance  of  the  203t)  square  inches 
was  1.4870  mcgolims  at  the  end  of  one  minute's  electrification,  and  of 
10  minutes  it  was  4,1038  megohms.  The  absolute  electrostatic  capacity 
was  ()-220(i  microfarads.  Its  behaviour  during  the  test  was  precisely 
the  same  as  that  of  copper  conductors  insulated  with  gutta  percha  for 
telegraphic  purposes  when  similarly  placed.  Mr.  .Smith  is  continuing 
the  experiments  with  the  view  of  determining  a  true  unit  fortho  electrical 
l)ro])erties  of  gutta  pcicha. 

Siemens  Elk(  tiuc  Lioht. — The  management  of  the  Uritish  Mu.scum 
have  decided  to  ])ermanently  adopt  the  Semens  electric  light  forlighting 
the  great  Heading  Room.  The  lamps  have  been  i>ro\idcd  with  a  glass 
tray  hung  under  them  to  catch  any  sparks  of  red-hot  carl)on  that  may 
fall  and  piivciit  them  from  dropping  on  any  books  or  ])a]xrs  underneath. 
The  old  polyhedral  glass  shades  are  also  being  suiK-rscdcd  liy  globes  of 
frosted  class. 


Benn  Brothers  Journals. 

Slime  Fkatcuks  ok  the  CriutKXT  Issces. 

"  -Aeronautics  "'  : — "  The  Cairo-Cape  Flights  ''  ;  "  The  New  Avro  "  ; 
and  "  Characteristics  of  Design  Affecting  Production,  Operations  and 
JIaintenance  of  Aircraft,"  by  Major  Percy  Bishop. 

"The  Cabinet  Maker": — "Upholstering  in  Morocco  and  Imitation 
Leather  "  ;  "  .Silvered  Bevelled  Glass  Supplies  :  Present  Position  "  ; 
and  "  The  Furnishing  of  Aeroplane  Coupes." 

"  Chemical  Age  "  : — "  Progress  of  British  Fine  Chemical  Industry  "  ; 
Notes  on  recent  Chemical  Developments  in  the  United  States ;  and 
British  Chemical  Firms'  New  Capital  Issues. 

"The  Fruit-Grower"  : — "'Unification  of  Organisation — A  Great 
Centrifugal  Movement  of  the  Day  "  ;  "  White  Rot  Disease  of  Onions  "  j 
"  National  Fruit  Growers'  Federation." 

"The  Gas  World"  contains  a  special  monthly  section  treating  of 
the  by-product  coking  industry  ;  and  detailed  analysis  of  annual  accounts 
of  18  important  gas  undertakings. 

"Hardware  Trade  .loumal "  : — "Foreign  Markets  for  Dairy  Ma- 
chinery" ;  Special  Metal  Market  Charts;  and  "  Hints  on  the  Erection 
of  Bearings  and  Shafting.  ' 

"  Ways  and  Means  "  : — "  America  and  the  Economic  Crisis,"  by  Sir 
George  Paish  ;  "  Linen  and  the  Clothing  Problem,"  by  Alfred  S.  Moore  ; 
"  The  Menace  of  the  Press,"'  by  The  Editor:  ■  Ca"  Canny,"  by  C.  E, 
Hughes;  and  "The  Situation  in  Hiint;arv."   I)y  Alban  Parker. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  March  2. 

Copper —  Price.  Inc.  Deo. 

Bestsolected per  ton  £127     0     0  —  £1     0     0- 

Electro  Wirebars £130     0     0  —  1     0     O 

H.C.  wire  basis per  lb.  Is.     oj^d.  —  Id, 

Sheet ,,  Is.     0  i"gd.  —  — 

Phoaphor-Iironze  Wire — 
Phosphor-bronze 

wire,  basis   „  Is.  9^d.  —  id. 

Braon  60/40— 

Rod,  basis      Is.  0|d.  —  id. 

Sheet,  basis   „  Is.  5M.  Id.  — 

Wire,  basis    ,,  Is.  4W.  —  — 

Iron — 

Cleveland  Warrants     per  ton  £9     2     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £43     0    0  —  — 

Lead  Pig— 

English ,  £53  10     0       £0    5    0  — 

Foreiini  or  coloniil             „  52     0     0  —  £0     3     0- 

Tin— Ingut    403  10     0  —  7     0     0' 

Wire,  basis    per  lb.  0     5     0  —  Id. 


Salammoniac. — Percwt.953.and90s.     Copper  Sulphate. — Per  ton  £4S, 
Sulphur  (Flowers).— Per  tjn  £22.        Boric    Acid  (Crystals) — Per     ton. 
,,      (Roll  Brimstone). — Per  ton        £74. 

£22.  Carbon  Bisulphide.— Ver  ton  £56. 

Sulphuric    Acid    (Pvrites,  168°). —     Sodium  Bichromate. — Per  lb.  9d. 

Per  ton,  £7  18s.  9d.  Sodium  Chlorate  —Per  lb.  ojd. 

Bubher.—VAra.  fine,  23.  7d. ;  plantation  1st.  latex  2:).  7d.  per  lb. 

Shellac— T.^.  Orange,  825s. 

The   metal   prices  are   supplied  by  the  British  Insulated  &   Hclsby 
Cables,  Ltd. 
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Notes. 


Empire  Wireless  Network. 

We  have  received  paiticvilars  of  i)roposals  made  by  Marconi"s 
Wireless  Telegraph  Compauy  to  the  Imperial  Wireless  Sub- 
Committee  for  the  establishment  of  "  a  network  of  wireless  com- 
munications to  serve  the  needs  of  the  whole  British  Empire." 
The  scheme  provides  for  the  establishment  of  trunk  and  branch 
routes,  permitting  communication  between  this  country  and 
any  part  of  the  Empire,  and  also  for  communication  between 
any  part  of  the  Empire  and  ships  at  sea,  between  latitudes 
60  N  and  50  S.  Twenty-six  main  trunk  stations  (five  of  them  in 
this  country)  would  be  built,  and  a  stafl"  amounting  to  some 
thousands,  all  of  whom  would  be  British  subjects,  would  be 
required.  The  white  stafi  would  be  members  of  a  reserve  naval 
or  military  force  which  on  mobilisation  would  remain  at  their 
posts.  The  Marconi  Company  offers  at  its  own  cost  to 
construct,  maintain  and  operate  the  whole  of  the  network,  and 
to  pay  to  each  Government  in  whose  territory  the  stations  are 
situated  2-5  per  cent,  of  the  stations"  net  profits,  while  at  the 
end  of  the  .30  years,  the  stations  would  become,  if  desired,  the 
property  of  the  Governments  concerned,  free  of  cost.  Further, 
the  stations  may  be  taken  over  at  any  time  by  paying  for  them 
the  value  at  which  they  then  stand  in  the  Company's  books, 
plus  any  smn  which  may  have  been  expended  on  the  creation 
of  the  services,  and  by  paying  to  the  Company  10  per  cent. 
of  the  gross  receipts  for  the  remainder  of  the  period  of  30  years. 
The  Governments  will  also  have  the  right  to  take  over  the 
stations  during  any  period  of  hostilities.  The  oil'er  is  subject 
to  the  conditions  that  the  Governments  concerned  shall  issue 
all  the  requisite  licences  for  a  period  of  30  years,  grant  every 
faciUty  for  acquiring  the  sites,  and  lay  the  necessary  telegraph 
and  telephone  lines  ;  that  the  Company  reserve  the  right  to 
extend  the  system  to  foreign  countries,  provided  that  Imperial 
traffic  shall  invariably  have  precedence  over  foreign  traffic  and 
that  the  Governments  shall  secure  the  allocation  of  suitable 
international  wave  lengths  to  the  stations  in  the  network, 
and  shall  see  that  stations  belonging  to  other  companies  shall 
not  be  allowed  to  use  unscientific  apparatus  or  be  granted 
wave-lengths  which  would  interfere  with  the  working  of  the 
Imperial  network.  Technical  details  are  not  gone  into  at  any 
great  let^gth,  but  it  is  stated  that  all  the  trunk  and  feeder 
stations  should  employ  continuous  waves  in  connection  with  the 
high-frequency  alternator  and  the   valve.     Valve  apparatus 


capable  of  dealing  with  an  output  of  100  kw.  has  been  developed 
and  it  is  expected  that  a  corresponding  aerial  power  of  75  kw. 
will  be  obtained.  An  aerial  ciu'rent  of  300  amperes  is  within 
the  bounds  of  possibility,  and  the  problem  of  eliminating  the 
higher  harmonics  produced  by  the  valve  has  also  been  success- 
fully attacked.  Franklix's  system  of  receiving  aerials 
would  be  used.  This  is  a  development  of  the  Bellini-Tosi 
direction  finder  by  which  signals  can  be  received  within  close 
limits  from  any  one  direction,  and  no  other.  A  number  of 
receiving  stations  can  be  located  on  one  site,  as  the  various 
systems  may  be  crossed  owing  to  the  use  of  small  frame  aerials. 
No  balancing  aerials  are  required.  It  is  found  that  this  type 
of  aerial  reduces  atmospheric  disturbance  to  a  minimmn. 
It  may  l)e  ungracious  to  look  a  gift  horse  in  the  mouth, 
but  nevertheless  we  hope  that  the  Wireless  Committee  will 
examine  these  proposals  most  carefully.  While  we  are 
willing  to  pay  the  Marconi  Company  a  just  tribute  for  the 
work  they  have  done  in  the  development  of  wireless  telegraphy, 
both  technically  and  commercially,  we  cannot  forget  certain 
facts  which  go  to  show  that  they  are  determined,  if  possible,  to 
establish  a  world-wide  monopoly  in  this  form  of  communica- 
tion. To  allow  the  establishment  of  such  a  monopoly  would, 
we  feel,  be  unfortunate  in  a  growing  science  like  wireless 
telegraphy.  What  we  want  is  an  inter-play  of  ideas  and 
methods  from  which  we  can  obtain  a  system  which  shall  be 
the  best  for  all  purposes.  There  is  still  much  to  be  done  before 
we  arrive  at  that  condition  of  things,  and  freedom  of  operation 
is  therefore  greatly  to  be  desired. 


The  Fifth  Electricity  Commissioner.     . 

The  mystery  siuroundiiig  the  appointment  of  the  fifth 
and  last  Electricity  Commissioner  has  been  dispersed  by  the 
appointment  of  Sir  Hexry  Haward,  Comptroller  of  the 
London  County  Council.  In  commenting  upon  the  appoint- 
ment of  the  other  four  Commissioners  we  expressed  the  hope 
that  the  remaining  vacancy  woulc'  be  filled  by  the  appointment 
of  a  financial  expert.  While  Sir  Henry  Haward,  who  has 
been  connected  for  some  years  with  all  the  many  and  various 
financial  operations  of  the  London  County  Council  may  be 
said  to  answer  that  description,  he  was  not  the  sort  of  expert 
we  had  in  mind.  His  financial  knowledge  must  have  been 
mainly  of  a  municipal  kind,  and,  except  for  the  tramways 
undertaking  his  electrical  experience  has  been  mainly  con- 
cerned with  the  granting  of  loans  to  the  municipally  owned 
undertakings  in  the  County  of  London.     We  would  sooner 
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have  seen  someone  with  a  practiral  knowledge  of  the  money 
and  stock  and  share  markets  in  this  position,  in  other  words 
a  financier  from  the  city  whose  business  it  has  been  to  make 
money  out  of  money.  Sir  Harry  Hawakd'.s  duties  will 
include  the  negotiation  of  financial  matters  with  those  who' 
know  little  and  care  less  about  municipal  methods  and,  though 
we  hope  he  will  be  successful  in  his  new  position,  that  success 
svill  be  in  spite  of,  and  not  because  of ,  his  previous  experience. 
We  suppose  the  real  difficulty  in  obtainino;  a  man  from  the 
(Sty  has  been  the  question  of  salary.  The  Government  do 
not  yet  realise  that  if  they  want  a  good  man  they  must  pay 
for  him,  and  that  a  salary  of  £.3,000  is  not  very  attractive  to 
the  biu'-wigs  of  ThroL'morton-street  and  its  purlieus. 

The  Registration  of  Engineers. 

News,  it  is  said,  travels  fast  but  nevertheless  it  sometimes 
takes  a  long  while  to  become  dis.seminated  through  the  indi- 
vidual intelligences  of  the  body  politic.  In  December  la.st 
we  called  attention  to  a  Bill  which  the  Institution  of  Civil 
Engineers  proposed  to  introduce  in  the  present  session  of 
Parliament  for  powers  to  prepare  and  keep  a  register  of 
engineers.  Our  comment  was  that  such  application  should 
preferably  be  made  jointly  by  the  three  leading  engineering 
institutions,  and  that  whoever  kept  the  register  membership 
of  the  Institution  of  Ci\Tl  Engineers  should  not  be  a  necessary 
preliminary  to  registration.  AVe  thought  the  matter  of  some 
interest  and  were  rather  disappointed  to  receive  no  communi- 
cations agreeing  with  or  travesting  our  conclusions.  But 
the  seed  we  sowed  seems  to  have  borne  some  fruit.  Within 
the  last  week  or  two  the  matter  has  been  discussed  editorially 
and  in  the  correspondence  columns  of  several  technical  journals, 
and  we  are  gratified  that  the  general  opinion  agrees  with  our 
own.  Meanwhile  the  Bill  has  been  dropped,  so  that  further 
discussion  and  comment  is  redundant.  But  we  hope  when 
this  question  of  registration  is  raised  again,  as  it  is  sure  to  be, 
it  will  be  raised  in  a  more  definite  form  and  with  more  weight 
behind  it.  The  time  has  passed  when  the  engineer  can 
be  satisfied  with  a  purely  professional  status,  he  must  now 
have  a  political  status  as  well,  and  he  must  take  his  proper 
position  in  the  national  economy  in  a  way  he  is  not  doing  at 
present. 


The  Remuneration  of  Technical  Work. 

Mii.N"  po.ssessing  scientific  and  technical  attainments  have 
for  so  long  been  badly  j)aid  in  tlus  country  that  tiie  inadequate 
remuneration  of  our  brain  workers  has  come  to  be  considered 
as  much  one  of  our  national  customs  as  attendance  at  football 
matches  or  a  financial  interest  in  the  performance  of  race 
horses.  The  fault  did  not  however  entirely  lay  with  the 
capitalist  and  employer,  but  was  not  a  little  due  to  the  scientist 
himself.  For  he  was  so  interested  in  his  work  that  his 
salary  was  a  secondary  object,  and  he  thus  became,  though 
probably  quite  unconsciously,  a  sort  of  blackleg  The  increa.sed 
cost  of  living  and  the  ri.sing  wages  of  the  labouring  classes 
have  called  attention  to  the  low  rate  of  remuneration  of 
scientific  workers  and  brought  about  a  determination  on  the 
part  of  tho.se  concerned  that  something  must  be  done.  What 
the  present  position  is  so  far  as  the  chemical  indu.stry  is  con- 
cerned is  evident  from  a  report  published  by  the  Institute  of 
Chemistry.  Some  months  ago  the  Council  issued  a  circular 
asking  Fellows  and  Associates  to  supply  particulars  regarding 
their  salaries,  jirospects  and  general  conditions  of  employment. 
About  1.000  replies  were  received,  and  the  results  are  very 
interesting.  The  average  rate  of  pay  of  all  branches  at  25 
years  is  £.310  per  annum.  In  the  industry  the  rate  is  somewhat 
higher.  Against  this  the  manual  worker  in  the  shipbuilding 
earns  about  £2.50  per  annum,  in  engineering  about  £23.5,  and 


in  building  about  £225.  Members  of  these  three  <'lasses  have 
presumably  been  educated  by  the  State  at  little  cost  to  them- 
selves or  their  ])arents,  while  the  chemist  has  received  an 
expensive  education  which  brings  him  a  very  little  better 
return.  It  would  be  interesting  to  learn  what  the  corresponding 
figures  among  electrical  engineers  are,  and  we  suggest  to  the 
Institution  that  they  might  add  to  their  activities  by  under- 
taking such  an  enquiry.  Owing  to  the  large  number  of  members 
holding  commercial  or  semi-commercial  positions,  which  are, 
of  course,  better  paid  the  replies  will  not  be  .strictly  com- 
parable, but  by  dividing  the  returns  into  groups  depending 
on  the  class  of  work  performed  some  informative  results  would 
doubtless  be  obtained.  This  matter  in  its  broadest  aspect 
has  been  brought  to  the  attention  of  the  Government  by  a 
deputation  from  the  British  Medical  .Association  and  the 
British  Science  Guild  to  the  Lord  Pre.sidext  of  the  Cou.nc-il. 
Sympathetic  consideration  was  promised.  Scientific  and 
technical  workers  who  desire  that  their  remuneration  should 
bear  a  closer  relation  to  the  nature  of  their  work  would  do 
well  however  not  to  place  too  much  reliance  on  this  sympathy, 
but  to  trust  to  their  own  efforts  either  alone  or  in  combination. 
"  The  returns.''  says  the  Institute  of  Chemistry  report  already 
referred  to,  ''  indicate  less  discontent  than  might  reasonably 
have  been  anticipated."  That  is  not  the  spirit  which  obtains 
redress  of  wrongs. 


Combined  Meetings. 

TiiK  joint  inci'ting  of  the  In.stitution  of  Electrical  Engineers 
the  Royal  Society  of  Medicine  and  the  Routgen  Society  held 
recently  to  discuss  the  application  of  electricity  to  X-Ray 
work  set  a  precedent  which  we  shall  hope  to  see  followed  on 
other  occasions.  The  papers  read  were  perhaps  not  all 
that  could  be  desired  as  regards  matter  and  presentation,  and 
the  subsequent  speakers  rather  failed  to  come  to  grips  with 
the  difficulties  which  the  discvission  was  supposed  to  lighten. 
It  really  ought  not  to  have  been  hard  to  do  so.  On  the  one 
hand  we  have  the  electro-therapeutist  and  the  radiologist 
who  find  that  the  electrical  apparatus  which  they  now  use  is 
not  so  suitable  as  it  might  be.  On  the  other  is  the  electrical 
engineer  engaged  in  the  manufactiure  of  apparatus  for  this 
class  of  work  and  anxious  to  know  how  the  equipment  is  going 
to  be  used  so  that  he  may  arrange  his  design  accordingly. 
Each  can  give  the  other  useful  information  if  they  are  careful 
to  stick  to  facts  and  to  avoid  the  pitfall  of  speculation.  This 
idea  of  holding  joint  meetings  with  users  of  electrical  appliances 
is  one  that  we  should  like  to  see  extended.  Every  profession 
and  trade  that  uses  electricity  in  some  form  or  other  has  its 
institution  or  association.  Why  not  joint  meetings  with  them 
to  discus.s  the  difficulties  that  arise  in  applying  the  electric 
drive  to  their  particular  class  of  work  ?  The  advantages  of 
this  course  are  before  us  when  we  publish  our  periodical 
special  issues,  and  we  have  no  reason  to  be  other  than  satisfied 
at  the  success  of  our  attempts  in  this  direction.  But  a  joint 
discussion  would  be  even  more  successful,  and  we  feel  certain 
equally  beneficial  tu  both  jiarties. 

m 

Acoustical  Engineering. 

As  knowledge  develops  new  fields  for  specialisation  con- 
tinuously present  themselves.  "  Illuminating  Engineering," 
which  deals  with  the  applications  of  light,  is  now  well  estab- 
lished. "  Thermal  Engineering,"  involving  practical  appli- 
cations of  heat  energy,  is  less  well  defined,  although  there 
already  exists  a  body  dealing  specifically  with  heat  in  relation 
to  ventilation,  and  one  occasionally  hears  the  phrase  "  heating 
expert,"  or  even  heating  engineer.  But  there  is  another  field, 
that  of  "  Acoustical  Engineering,"  which  cannot  be  said  to 
have  been  at  all  fully  developed  as  yet.     Although  sound 
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shares  with  heat  and  light  a  place  in  physics  courses  at  most 
colleges  and  institutions,  the  subject  is  apt  to  get  side-tracked, 
even  on  the  theoretical  side.  Its  many  practical  aspects  have 
received  far  less  study.  Among  these  is  the  problem  of  the 
acoustic  properties  of  buildings,  a  much  neglected  problem. 
Makers  of  musical  instruments  in  this  country  rarely  call 
science  to  their  aid.  The  whole  question  of  sound-signalling 
offers  a  wide  field  for  research.  No  doubt  the  inherent  diffi- 
culties of  devising  a  satisfactory  standard  and  system  of 
measurement  for  sound  partly  account  for  this.  A  few  months 
ago  we  drew  attention  to  the  able  work  of  Mr.  A.  G.  Webster, 
in  the  United  States,  in  this  field.  Meantime  experience  with 
submarine-locating  devices  and 'other  forms  of  listening  appa- 
ratus, has  led  to  considerable  progress  in  this  work.  Practical 
acoustics  seems  to  be  receiving  more  attention  in  the  States. 
We  notice  that  Prof.  V.  K.\rapetoff,  of  Cornell  University,  has 
recently  been  emphasing  the  importance  of  "  Acoustical 
Engineering,"  referring  particularly  to  the  perfecting  of 
audible  signalling  devices  for  office  use,  whereby  the  head  of 
departments  in  a  large  building  can  be  readily  summoned 

together. 

i^—- »^^  ■    ■ 

Cui'rent   Topics, 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
the  following  : — • 

We  publish  the  first  of  a  series  of  articles  by  Mr.  H.  H.  Broughton 
on  "  Electric  Winding  Engmes  and  Mine  Hoists  "  (p.  286).  In  the 
present  series  of  articles  it  is  projx)sed  to  deal  with  cylindrical  dnun 
winders  operating  in  inclined  and  comiwund  shafts,  the  efficiency 
of  these  machines  being  illustrated  by  reference  to  existing  winders 
of  various  types. 

We  give  an  account  of  the  three  Papers  on  "  Electricity  in  Con- 
nection with  X-Ray  Work "  read  before  a  joint  meeting  of  the 
Institution  of  Electrical  Engineers,  the  Royal  Society  of  Medicine 
and  the  Rontgen  Society,  and  of  the  discussion  which  took  place 
on  them  (p.  289). 

We  conclude  our  account  of  the  Birmingham  Section  of  the  British 
Industries  Fair,  and  give  a  short  account  of  the  exhibits  of  electrical 
interest  at  the  Ciystal  Palace  Fair  (p.  291). 

We  give  an  accoimt  of  discussions  Avhich  took  place  in  Birmmgham 
and  Manchester  on  Mr.  J.  Shepherd's  Paper  on  "  Failures  of  Turbo- 
Generators  and  Suggestions  for  Improvements,"  which  was  read 
recently  before  the  Institution  of  Electrical  Engineers  (p.  292). 

Our  serial  article  on  Recent  Heating  and  Cooking  Apparatus 
appears  on  p.  294. 

The  electrical  equipment  of  the  Xaval  and  Military  Club,  where 
half-watt  lamjis  have  recently  been  installed,  is  deseribi  d  on  p.  29.5. 
This  was  the  first  club  in  London  to  be  fitted  with  electric  light. 

An  account  of  the  annual  dinner  of  the  Institution  of  Electrical 
Engineers,  which  took  place  on  Thursday,  March  4tli,  is  given 
r.n  page  296. 

Our  leading  article  discusses  a  Paper  rf  ad  at  the  North- Western 
Ctntre  of  the  Institution  of  Electrical  Engineers  by  Lieut. -Col. 
Aldous  and  Mr.  A  E.  Scanes  on  "  Electric  Power  Supply  in  the  Rhine 
Valley"  (p.  299). 

On  p.  301  we  publish  an  article  on  the  Imperial  Wireless  Contro- 
versy. 

A  description  is  given  of  Messrs.  ReyroUe  &  Company's  new- 
telephone  cable  dividing  boxes  on  p.  301. 

A  new  loud  speaku^g  telephone  manufactured  by  the  Western 
Electric  Company  is  described  on  p.  300. 


Arrangemeiits  for  the  Week. 

4FKIDAT,  March  lath  (to-day). 

PHYSIf.iL    SorlETY. 

j  p.m.  At  the  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.  Papers :  "  Absorption  of  Gases  in  the  Electric  Dis- 
charge Tube,"  by  Mr.  F.  W.  Newman,  B.Sc.  ;  "  A  New  Direc- 
■tional  Hot  Wire  Anemometer."  by  Mr.  J.  S.  G.  Thomas,  M.Sc 
aid  Exhibit  of  a  New  Microbalance,  by  Dr.  Hans  Pettersson. 
TIniversity  College  (London)  Engineekino  Society-. 

5.30  p.m.     In  the  Botanical  Theatre,   University  College,  Gower- 
atreet,   London,   W.C.     Annual   Public   Meeting.     Address   by 
Sir  Dugald   Clerk,   D.Sc,   F.R.S.,   on   "  Coal   Conservation." 
Junior  Institution  of  Engineers. 

7.30  p.m.    At  39,   Victoria-street,   London,   S.W.     Lecturette   on 
"  Chain  HeJice  Pumps,"  by  Mr.  F.  A.  Simpson. 


SATURDAY,  March  13th, 

Royal  Institution. 
•3  p.m.     .\t  Albcmarle-strcet,  London,  W.     Lecture  on  "  Positive 
Kays,"  by  Prof.  Sir  J.  J.  Thomson,  O.M.,P.R.S.  (Lecture  IV.) 

Stoke-on-Trent  Associ.\tion  of  Engineers. 
7  p.m.     At   the   To^vn   Hall,    Hanley,    Stoke-on-Trent.     Paper  on 
"  The  Motor  Car,"  by  Mr.  H.  Swift. 

Birmingham  and  District  Electric  Club. 
7  p.m.     At  the  Grand  Hotel,  Colmore-row,   Birmingham.     Paper 
on  "  .\dvertising  in  the  Engineering  Industries,"  by  Mr.  W.  E. 
Waniluw. 

MONDAY,  March  16th. 

Institution  of  Electrical  Engineers. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings,  High  Holborn,  London,  "W.C.     Paper  on  "  Industrial 
Electric  Heating,"  by  Messrs.  J.  W.  Beauchamp  and  S.  M.  Hills. 

Institution  of  Electrical  Engineers. 
Liverpool  Sub-Centre  of  the  North-Western  Centre. 
7  p.m.     At  the  University,  Brownlow-street,  Liverpool.     Paper  on 
"  The  Application  of  the  Electric  Locomotive  to  Main  Line 
Traction  on  Hallways,"  by  Lieut.-Col.  H.  E.  O'Bren,  D.S.O. 

RoY.AL  Society  of  Arts. 
S  p.m.     At  John-street,  Adelphi,   London,  W.C.     Cantor  Lecture 
on  "  Aluminium  and  its  Alloys,"  by  Dr.  W.  Rosenhain,  P.R.S. 
(Lecture  I.) 

TUESDAY,  March  16th. 

Institution  of  Civil  Engineers. 
6. JO  II. III.     At  Great  George-street,   London,   S.W.     Lantern   Ex- 
hibition of  Views  Taken  Throughout  the  War  Areas  in  France 
and  Flanders,  by  Sir  Alexander  W.  Kennedy,  F.R.S. 

Institution     of      Electrical      Engineer.s. — North    Western 
Students'  Centre. 
7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.      Paper 
on  '■  The  Financial  Organisation  of  a  Manufacturing  Concern," 
by  Mr.  H.  J.  Brocklehurst. 

WEDNESDAY.  March  17th. 

Royal  Society  of  Arts. 
4.00  p.m.     At    John-street,    Adelphi,    London,    W.C.     Paper    on 
"  Street    Passenger   Transport    of    London,"    by    Mr.    W.    B. 
Beaumont. 
Institution  of  Electrical  Engineers. — WntELESS  Sectional] 

Meeting. 
C,  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Paper  on  ■'  Duplex  Wireless  Telephony  ;  Some 
Experiments  on  its  Application  to  Aircraft,"   by  Capt.   P.   P. 
Eckersley. 
Institution  of  Electrical  Engineers. — South  Midland  Centre. 
7  p.m.     At  the   University,   Edmund-street,   Birmingham.     Paper 
on  ■•  The  Protection  of  Alternating  Current  Distribution  Sys- 
tems mthout  the   use  of  Special  Conductors,"   by  Major    K. 
Edgcumbe. 

Industrial  League  .a.nd  Council. 

7.30  p.m.  At  Central  Hall,  Westminster,  London,  S.W.  Subject : 
"  Our  League  :  How  can  We  Improve  It  ?  "  by  the  Members. 

Liverpool  Engineering  Society. 
S  p.m.     At     the     Royal     Institution,     Colquitt-street,     Liverpool- 
Paper  on  "  Bricks  and  Brick-making,  from  a  Geological  Stand- 
point," by  Prof.  P.  G.  H.  Boswell. 

THURSDAY,[.March  18th. 

Institution  of  Electrical  Exgineers.  _^___ 

0  p.m.  At  the  Institution  of  Civil  Engineers,  Gt.  George-street, 
London,  S.W.  Adjourned  Discussion  on  "  Notes  on  Operating 
a  Bv-Product  Producer  Gas  Plant  for  Power  and  Heating," 
by  Mr.  W.  H.  Patchell.  and  "  Production  of  Power  from 
iVlast  Furnace  Gas,"  by  Mr.  S.  H.  Fowles. 

FRIDAY,  March  19th. 

Royal  Society  of  Arts. 
i.30  p.  m.     At  John-street.  Adelphi,  London,  W.C.     Paper  on  "  The 
Indian  Currency  System  and  its  Developments,"  by  Sir  WilUam 
S.  Meyer. 

Institution  of  Mechanical  Engineers. 
0  p.'i\     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Paper 
on  "  Exact  Data  on  the  Performance  of  Mechanical   Stokers, 
as     AppUed  to  "  Lancashire  '   or  other  Narrow-Flued  Boilers," 
by  Mr.  D.  Brownlie. 
Association  of  Engineering  and  Shipbuilding  Dr.4UGHtsmen. 
7.30  p.m..     At  the  University,  Sheffield.     Lecture  on  "  Some  Steam 

Economies,"   by  Mr.  G.  Rowe. 
S  v-m.     At  the  Y.M.C.A.,   Bothwell-street,  Glasgow.     Lecture  on 
"  Oil  Tankers,"  by  Mr.  C.  R.  H.  Bonn. 
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Electric   Winding    Engines  and  Mine  Hoists. 

ity  II.  II.  iiitor<Mir<tN. 

In  the  first  section  of  th  s  article,  which  was  published  in       in  T 


these  columns  about  18  months  ago'',  winders  operating  in 
vertical  shafts  were  considered,  and  simple  methods  of  drawinj,; 
the  torque  diagrams  for  drums  of  various  types  were  described. 
In  the  present  series  of  articles  it  is  proposed  to  deal  with 
cylindrical-drum  winders  operating  in  inclined  and  compound 
shafts,  and  a  knowledge  of  the  elementary  principles  that 
were  discussed  in  the  first  section  of  the  article  will  be  pre- 
supposed. The  examples  to  be  used  for  purposes  of  illus- 
tration are,  without  exception,  taken  from  existing  winders, 
and  thev  include  direct  and  geared  three-phase.  Ward  Leonard 
and  equalised  AVard  Leonard  propositions.  Before  dealing 
with  these,  however,  we  de.sire  to  give  a  number  of  tables 
that  will  be  required  throughout  the  article,  and  to  describe 
the  method  in  general  use  for  finding  the  rating  of  electrical 
machinery  used  for  driving  winding  engines. 

Methods  of  Estimating  Momext.s  of  Inertia. 

In  connection  with  problems  involving  power  required  to 
accelerate,  it  is  necessary  to  know  the  moment  of  inertia  of 
the  important  moving  parts.  It  will  be  remembered  that 
the  moment  of  inertia  of  a  body  is  equal  to  Wli'-^g,  in  which 
W  is  the  actual  weight  of  the  body  in  lbs.,  li  is  the  radius  of 
gyration  in  ft.,  and  g  is  the  acceleration  of  gravity,  namely, 
32-2ft.  per  sec.  per  sec.  The  radius  of  gyration  is  of  such  a 
length  that  if  the  entire  weight  of  the  body  is  imagined  to 
be  concentrated  at  this  radius  from  the  centre  of  rotation,  the 
stored  energy  will  be  equal,  at  the  same  speed  in  revolutions 
per  minute,  to  the  stored  energy  of  the  actual  body. 

Calculation  of  Momevt  of  Inertia. — Although  a  rotating 
body  will  seldom  correspond  exactly  to  one  of  the  forms  shown 


-(3>- 


Table  I. — Radii  of  Oyration. 

Solid  03'linder  about  its  own  axis  i?'  = 
Hollow  cylinder  about  its  own  axis 


(r)  * 


(rf)  b 


Rectangular  prism  about  axis  through  centre 

12 

Rectangular  prism  about  axis  at  one  end 
46'-fc2 
12     ' 


iJ2=- 


S^= 


Rectangular  prism  about  outside  axis 
.=  _ 

Cylinder  about  axis  through  centre 
Cj'linder  about  axis  at  one  end 


Cylinder  about  outside  axis 

~'  12 

Any  body  about  axis  outside  its  centre  of  gravity 

Where  i?o=radius  of  gyration  aboutaxis  through 
centre  of  gravity. 
iJ,  =  radius  of  gyration   about  any  par- 
allel axis. 
(Z= distance  between  centre  of  gravity 
and  axis  of  rotation. 
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le  1.,  in  most  cases,  however,  the  body  may  be  resolved 
into  parts  which  are  approximately  represented  by  one  or 
otiier  of  the  forms  given  in  the  table. 

For  exampii",  a  large  gear  wheel  can  usually  be  separated 
into  a  rim,  corresponding  to  (b)  in  Table  I. ;  spokes  corre- 
sponding to  ((')  or  (h).  and  a  hub  corresponding  to  (b).  The 
moment  of  inertia  is  found  by  multiplying  the  mass,  namely, 
ir-^(/.  l)v  the  square  of  the  radius  of  gyration,  and  the  total 
moment  of  inertia  of  the  wheel  will  be  equal  to  the  direct 
sum  of  the  moments  of  inertia  of  all  the  parts  tims  separately 
calculated. 

In  many  cases  the  calculations  can  be  simplified  by  deter- 
mining the  moment  of  inertia  of  the  j)arts  which  are  heavy 
and  far  from  the  axis  of  rotation,  and  adding  a  small  percentage 
to  cover  the  other  parts.  In  the  case  of  a  spur  or  herringbone 
gear  wheel  of  given  dimensions  the  moment  of  inertia 
of  the  teeth  may  be  figured  as  40  per  cent,  of  a  hollow 
cylinder  of  the  limiting  dimensions,  and  the  rim  (exclusive  of 
teeth)  may  be  figured  as  a  hollow  cylinder.  Adding  2.5  ]wi 
cent,  to  the  sum  of  these  two  moments  of  inertia  will  make 
proper  allowance  for  the  hub  and  spokes.  If  the  w-eight  and 
pitch  diameter  only  are  given,  the  moment  of  inertia  maybe 
considered  to  be  the  inertia  due  to  60  per  cent,  of  the  total 
weight  concentrated  at  the  i)itch  circle. 

As  regards  the  moments  of  inertia  of  drums,  motor  arma- 
tures and  the  like,  the  reader  is  advised  to  follow  the  advice 
of  Mr.  Hans  C.  Behr  and  keep  a  detailed  record  of  the  moments 
of  inertia  of  the  moving  parts  to  serve  as  a  guide  in  the  design- 
ing of  other  plants.  In-thc  course  of  these  articles  we  shall 
have  occasion  to  deal  with  upwards  of  100  winders  and  a 
considerable  number  of  moments  of  inertia  will  be  given  for 
drums  of  various  sizes  and  types. 

Inertia  of  Motor  Armatures. — For  motor  armatures  the  total 
weight  and  outside  diameter  constitute  the  only  available 
data  from  which  the  moment  of  inertia  can  be  estimated. 
This  may  be  done  by  using  the  actual  weight  of  the  armature, 
or  rotor,  and  a  radius  of  gyration  bearing  a  certain  ratio  to  the 
outside  radius,  according  to  the  type  of  motor.  The  ratio 
for  slow  and  moderate  speed  motors  is  about  0'8. 

As  an  example,  take  a  winder  motor  of  .550  h.p.  running 

at  about  70  revs,  per  min.     The  armature  is  6-5ft.  diameter 

and  weighs  22,.5001b.     Using  the  ratio  given  above,  the  radius 

of  gyration  is  equal  to  ^  xO-8  x6-5  =  2-6ft.,  and  the  moment 

22  500 
of  inertia  =  ~„'~-^    x  2-62  =  4,700. 

Unless  the  reader  has  in  his  possession  a  useful  list  of  the 
properties  of  a  range  of  machines  he  will  have  to  guess  the 
moment  of  inertia,  and  in  guessing  he  may  be  wide  of  the  mark. 
The  preparation  of  what  we  call  a  useful  list  involves  con- 
siderable labour  and,  as  far  as  the  author  is  aware,  few  firms 
disclose  either  in  their  catalogues  or  specifications  technical 
information  that  it  is  vitally  important  the  user  should  have, 
with  the  result  that  time  is  wasted  in  obtaining  this  information. 
A  case  in  point  is  the  inertia  of  the  moving  parts,  armatures  or 
rotors,  of  machines.  In  the  case  of  an  induction  motor  the 
air  gap,  rotor  standstill  volts  and  rotor  full-load  current  as 
a  rule  cannot  be  obtained  from  makers'  lists.  But  care  is 
always  taken  in  such  lists  to  emphasise  the  fact  that  an  extra 
will  be  charged  for  making  some  trifling  alteration,  such  as 
lengthening  the  shaft  by  a  couple  of  inches. 

As  a  result  of  long  experience  makers  of  steam  engines, 
without  exception,  give  cylinder  diameters  and  strokes  of 
their  engines  as  a  matter  of  course,  and  the  intelligent  user 
can  draw  useful  conclusions  from  the  information.  But  in 
the  electrical  industry  diameters  and  lengths  of  armatures 
are  jealously  guarded  secrets,  and  as  such  serve  to  cloak 
waste  of  material.  When  manufacturers  are  alive  to  their 
own  interests  they  will  take  pride  in  publishing  information 
which  shows  at  a  glance  w^hether  they  are  using  material  as 
economically  as  their  competitors. 

In  this  article  we  are  not  concerned  with  the  dimensions 
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of  armatures.  We  shall,  on  many  occasions,  require  moments 
of  inertia  of  machines  of  large  size,  and  in  Table  III  will  be  found 
the  moments  of  inertia  of  a  considerable  number  of  50-cycle 
induction  motors  of  outputs  ranging  from  100  h. P.  to  2,500  b. p. 
and  speeds  varying  from  94  revs,  per  min.  to  375  revs,  per 
min.  Since  these  powers  and  speeds  cover  most  of  the  cases 
occurring  in  practice  the  table  is  likely  to  be  useful  to  those 
engaged  in  solving  winder  problems. 

An  example  will  serve  to  show  how  the  table  is  used.  A 
16-pole  1,000  H.P.  50-cycle  induction  motor  starting  from  rest 
is  uniformly  accelerated  and  attains  full  load  running 
speed  in  10  seconds.  "What  torque  must  be  exerted  in  order 
to  overcome  the  inert'.a  of  the  rotor  ? 

A  16-pole,  50-cycle  motor  has  a  theoretical  speed  of 
50x60x2-1-16  =  375  revs,  per  min.  and  the  speed  at  full  load 
will  be  3  or  4  per  cent,  less  than  the  theoretical  speed  or,  say, 
360  revs,  per  ruin.  This  corresponds  to  6  revs,  per  sec,  or 
6x271=36-7  radians  per  sec,  and  the  angular  acceleration 
is,  therefore,  36•7-^10=3•67  radians  per  set.  lier  sec.  From 
the  table  it  will  be  seen  that  the  inertia  of  the  rotor  of  a 
1,000  H.P.,  375  revs,  per  min.  motor  is  1.238.  Hence,  since 
the  accelerating  moment  is  equal  to  the  product  of  inertia 
and  angular  acceleration,  we  have 

accelerating  moment  =  1.238x3-67 
=  4,5501b.  ft. 

Notwithstanding  the  fact  that  with  the  motor  at  rest  the 
output  is  zero,  the   input  in  addition  to  balancing  the  iron 


and  copper  losses  in  the  motor  must  nevertheless  be  sufficient 
to  give  rise  to  a  torque  of  4,5501b.  ft.  in  order  to  start  the  motor. 
No  matter  at  what  speed  this  torque  has  to  be  exerted  the 
input  is  the  same  and  corresponds  to  the  input  when  the  motor 


Table  II, — -Inertia  of  Armatur 


Horse- 
power. 


Speed, 
r.p.m. 


1,65(1 

1,480 

1.4T0 

1,450 

1,350 

1,270 

1,175 

1,000 

950 

840 

840 

830 

700 

665 

630 

565 

475 

420 

412 

325 

300 

260 

2C0 


53-7 
63-5 
470 
53-5 
970 
470 
55  0 
77-0 
63-5 
77-0 
2300 
920 
485-0 
63-7 
40-0 
63-5 
640 
2.300 
48-0 
640 
1920 
288-0 
145-0 


H.P.-^ 

r.p.m. 


Armature 
weight,  lb. 


Inertia 


30-7 

23-3 

31-3 

27-1 

13-D 

27  0 

21-3 

130 

15  0 

10-9 

36-5 

9-0 

1-4 

10-5 

15-8 

8-9 

7-4 

1-8 

8-() 

51 

1-6 

0-9 

1-4 


36,000 

53,900 
39,300 
20,000 


5,940 


27, .500 

1(I-!H)0 

28,600 

25,800 

11,450 

28,600 

26.7(JI) 

15,300 

3,320 

15,700 

4,800 

12,500 

267 

10,900 

18,5C0 

12,900 

3,700 

870 

7,000 

6,450 

535 

250 

710 


Table  III. — Inertia  of  Rotors  of  50-cycle  Induction  Motors. 
Expressed  as  /=  117?^'^*,  when  11'  =  weight  in  lb.  ;  i?=radius  of  gj-ration  in  feet ;  and  3=32-2. 

Speed,  revolutions  per  minute. 


H.P. 

! 

375 

300 

250 

215 

187 

167 

150 

125 

107 

94 

100 

63 

101 

304 

314 

295 

739 

125 

74 

118 

190 

218 

350 

342 

848 

1,847 

150 

85 

137 

231 

251 

406 

397 

415 

977 

1,330 

175 

122 

155 

295 

461 

2,450 

200 

133 

277 

470 

489 

572 

1,160 

1,660 

225 

144 

179 

338 

543 

1,238 

250 

1.57 

310 

553 

1,255 

1,365 

1,750 

275 

345 

812 

... 

3,245 

300 

338 

553 

1,290 

1,420 

1..585 

325 

413 

1.430 

2,2i'5 

3,735 

3.50 

378 

949 

1,660 

2,650 

375 

646 

1,492 

... 

400 

424 

526 

1,695 

2,750 

425 

1,144 

2,065 

3,100 

4,650 

450 

1,732 

475 

747 

2,100 

500 

512 

627 

3,750 

525 

1,400 

2,4.50 

5,400 

5,340 

550 

2,160 

575 

895 

... 

2,490 

600 

009 

734 

625 

1,675 

4,570 

6,200 

650 

2,985 

9,120 

675 

1,200 

700 

970 

1,0;5(J 

2,540 

725 

2.990 

750 

775 

5,100 

800 

1.032 

1,375 

1,940 

2,030 

5,900 

7,6io 

lo.'soo 

900 

1.144 

3,000 

5,540 

950 

3,160 

9,000 

1,000 

1.238 

1,614 

6,820 

6.135 

12,240 

1,100 

2,260 

5,400 

0.660 

1.150 

3,580 

... 

10,750 

1.200 

1,875 

2,6.30 

8,210 

... 

14,200 

1.300 

6,270 

13.200 

22,200 

1,3.50 

7,810 

1.400 

4.060 

4,170 

1,450 

9,.580 

1.500 

... 

3.14() 

16,850 

1,600 

4.lil0 

7,4.50 

9,040 

16,050 

25,500 

1.700 

4,940 

1,800 

11,340 

45,150 

1.900 

2.000 

5.350 

8,550 

10,500 

18,350 

29,400 

2.100 

5,900 

2.300. 

55,300 

2,500 

::: 

... 

21,850 

35,100 

66,350 

■  Tlie  inertia  is  sometimes  expressed  as  GD-  in  metric  units,  and  (W^iu  ).g.m-=5-i3  X  WR^jg. 
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is  exerting  a  torque  of  4,5501b.  ft.  at  full  speed.  In  other 
words  the  current  input  for  accelerating  tlie  rotor  alone  is 
that  corresponding  to  an  output  of  4,5.50  a  2.T  -.360^-33,000 
=  303  H. P.  It  is  imperative  that  the  reader  should  recognise 
this,  and  in  the  section  on  rating  we  shall  show  that  the  reduced 
speed  heavy-current  parts  of  the  winding  cycle  have  a  marked 
elicct  on  the  size  of  machine  required. 


For  a  given  frequency  the  commercial  speeds  of  a  range  of 
induction  motors  are  limited  to  about  10  speeds  as  indicated 
in  Table  III.  In  the  case  of  direct-current  motors  the  speeds 
are  much  more  elastic,  and  for  this  reason  it  is  not  po.ssible  to 
tabulate  the  inertia  values  of  a  range  of  low-speed  direct- 
current  motors  of  large  output.  Particulars  arc  given  in 
Table  II.  of  a  number  of  direct-current  winder  motors. 


Type. 


Fable  IV.— Particulars  of 

A  r  mill  urea  of  Direcl-eurreiil  Mad 

i«rs  of  Large  Output  an 

d  Low  Speeds. 

Ratio  J. 

H.r. 

R.P.il. 

Armature. 

ir-L. 
h.pT" 

R.P.M. 

Weight, 
W\h. 

Inertia, 
lb.  ft.  units. 

Rad.  of 

gyration 

Rg.  ft. 

Ratio 
Kg.--^ 

Ref. 

H.P. 

R.P.M. 

Diani. 
D.  in. 

Length. 
L.  in. 

D'l. 

1 

8,000 

60/120 

133-4 

108 

90 

1, 050,(100 

7,870 

154,000 

60,800 

3-565 

0-801 

2 

3,500/13,700 

50/100 

70-0 

108 

70 

815.4(111 

1 1 ,650 

130,000 

52,200 

3-6 

0-808 

3 

4,600 

45/90 

102- 1 

126 

45 

71.").li(IO 

7,000 

84,500 

43,800 

4-09 

0-779 

4 

4,000 

60/120 

66-7 

108 

45 

525.(RI1) 

7,870 

77,000 

30,400 

3.565 

0-801 

5 

2,500 

40/75 

62-5 

126 

45 

715,(MI0 

11,420 

84,500 

43,800 

4-09 

0-779 

ti 

1,500/3,250 

28/36 

53-5 

144 

28 

581.000 

10,860- 

69,000 

39,750 

4-31 

0-718 

7 

2,800 

60/120 

46-7 

108 

35 

407,700 

8,725 

65,000 

26,100 

3-6 

0-808 

8 

2,600 

75/150 

34-7 

80 

45 

288,0(10 

8,300 

52,000 

9,930 

2-48 

0-745 

9 

900 

28-5 

31-55 

126 

25 

397,(1(10 

12,590 

47,000 

22,400 

3-92 

0-747 

111 

2,300 

85/170 

27-05 

80 

35 

2:^1. 1 

8,275 

44,000 

8,230 

2-46 

0-7.39 

11 

1,420 

53-5 

26-55 

126 

25-25 

4111,11(111 

15,700 

48,000 

22,900 

3-92 

0-747 

12 

750 

33-4 

22-45 

126 

18 

2s.'i,suii 

12,720 

42,000 

20,000 

3-92 

0-747 

13 

500 

32/37 

15-62 

108 

20 

23:i.iiii(i 

14,930 

34,330 

14,590 

3-7 

0-832 

14 

1,450 

960 

151 

108 

20 

233,(i(l() 

15,4.50 

36,000 

15,300 

3-7 

0-832 

If) 

1,500 

120/240 

12-5 

80 

25 

Kill, (1(1(1 

12,800 

38,750 

7,860 

2-56 

0-769 

l(i 

650 

60  0 

10-82 

ilo 

20 

l(i2,ii(i(i 

14,9(50 

29,.300 

7,670 

2-9 

0-774 

17 

650 

80/125 

8-125 

72 

20 

l(i;{. 7(1(1 

12,7(iO 

20,000 

3,370 

2-33 

0-776 

18 

1,000 

130/300 

7-69 

72 

20 

l(i:(,7iiii 

13,490 

20,200 

3,400 

2-33 

0-776 

111 

550 

80/135 

6  875 

72 

18 

93,30(1 

13,570 

17,950 

3,020 

2-33 

0-770 

2(1 

400 

600 

-    6-67 

72 

21 

108,9(10 

16,320 

20,500 

3,450 

2-33 

0-776 

21 

750 

125/200 

60 

72 

20 

103,700 

17,280 

20,000 

3,370 

2-33 

0-776 

22 

540 

130 

4-15 

60 

16 

57,600 

13,880 

12,100 

1,213 

1-8 

0-72 

23 

350 

100/220 

3-5 

60 

14-5 

52,200 

14,9aO 

10,600 

1,038 

1-8 

0-721 

24 

500 

150/250 

3-33 

60 

13 

46,800 

14,050 

9.630 

970 

1-8 

0721 

Weight  W= weight  of  armature  without  shaft. 
Table  V. — Inertia  of  Cylindrical  Drums. 


Diameter, 
ft. 


Width, 
ft. 


Capacity  per 
drum. 


Total  inertia* 


Single  .. 
Double 


Single  .. 
Double 


Single  .. 
Double 


Single  .. 
Double 


Single  .. 
Double 


17-0 

16-0 

14-0 

14-0 

14-0 

14-0 

14-0 

14-0 

12-0 

120 

11-5 

11-0 

110 

11-0 

110 

HO 

10-5 

100 

10-0 

10-0 

10-0 

10-0 

10-0 

10-0 

10-0 

10  0 

100 

10-0 

10-0 

10-0 

100 

10-0 

90 

9-0 

80 

8-0 

80 

8-0 

8.0 

80 

70 

7-0 


80 
9-0 
7-0 
50 
5-0 
5-0 
50 
5-0 
80 
3-5 
5-5 
10-0 
80 
70 
5-0 
5  0 

8-5 
7-5 
60 
60 
6-0 
50 
5-0 
50 
4-7 
4-0 
4-0 
3-8 
3-8 
3-5 
3-5 
6-0 
5-6 
5-5 
5-0 
50 

4-0 
30 
4-0 
4-0 


4,000  ft.  of  U  in.  rope  . 
4,200  ft.  of  li  in.  rope  . 


4,000  ft.  of  l.Un.  rope  , 
4,100  ft.  of  li  in.  rope  , 


4,000  ft.  of  1 J  in.  rope  . 
5,350  ft.  of  li  in.  rope  . 


3,800  ft.  of  IJ  in.  roiJe 


4,500  ft. 
1 ,900  ft. 

4,290  ft. 

5,100  ft. 

5.100  ft. 

1.000  ft. 
4,000  ft. 
3,000  ft. 

3,000  ft. 

4,135  ft. 

4,900  ft. 
4,000  ft. 
4,000  ft. 
5,100  ft. 
4,000  ft. 

I  2,200  ft. 

4J0OO  ft. 


of  IJin.  rope 

of  li  in.  roj^e  per  layer  . 


of  1  Hn.  rope  , 
of  IJ  in.  rope  , 
of  IJ  in.  rope  , 


of  1 1  in.  rope  . 
of  1  i  in.  rope  , 
of  l|in.  rope  , 


of  1  {  in.  rope  . 
of  18  in.  rope  . 


of  1 J  in.  rope  . 
of  1 J  in.  rope  . 
of  1|  in.  rope  . 
of  U  in.  rope  . 
of  li  in.  rope  , 


of  IJ  in.  rope  . 
of  f  in.  rope    . 


105,500 
76,000 
64,000 
137,000 
138,000 
124,000 
145,500 
137,700 
35,600 
55,000 
55,000 
35,000 
75,900 
57,000 
54,.500 
47,500 
22,109 
111,800 
37,800 
45,(J00 
13,!K)0 
46,250 
34,500 
49,000 
46,250 
40,000 
14,000 
16,000 
18,500 
15,000 
31,000 
32,000 
12,.500 
18,500 
20,000 
18,000 
23,200 
21,800 
16,600 
15,000 
15,700 
12,500 


Total  weight,  69,000  lb. 
Total  weight,  61,000  1b, 


Total  weight,  43,.3()0  lb. 
Total  weight,  44,250  lb. 


12  ft.  brake  drums.  Plate  clutches. 
Total  weight,  23,500  lb. 


Flanges,  12  in.  deep. 


*  By  "  total  inertia  "  is  here  meant  the  inertia  of  the  whole  of  the  rotating  parts  excepting  the  motor. 
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Further  particulars  are  piven  in  Table  IV.  of  the  arma- 
tures of  large  direct-current  niachiues  of  Metropolitan-Vickers 
manufacture 

Inertia  of  Dnnns. — In  the  accompanying  tables  are  given 
the  inertia  values  of  a  number  of  drums  of  different  sizes  and 
types.  From  the  figures  given  it  is  possible  to  strike  average 
values  suflBciently  accurate  for  practical  purposes. 

The  wide  variations  of  the  inertia  values  given  in  Table  V. 
are  due  to  a  certain  extent,  to  differences  in  the  arrangement 
of  the  winders  ;  but,  to  a  very  much  greater  extent  they  are 
due  to  bad  design.  In  a  later  section  of  the  article  notes 
will  be  given  on  the  design  of  drums,  but  we  would  here  state 
that  the  high  inertia  values  that  are  necessary  in  the  case  of 
a  steam-driven  winder  should  be  avoided  as  much  as  jjossible 
in  an  electrically-driven  machine.  This  point  is,  as  yet, 
imperfectly  understood  by  many  of  those  whose  experience 
has  been  gained  from  the  steam  engine.  The  author  is  of  the 
opinion  that,  by  applying  scientific  principles  to  the  design 
of  drums,  it  should  be  possible  to  reduce  the  inertia  value 
liy  25  per  cent,  in  the  case  of  small  drums,  and  by  an  even 
higher  percentage  in  the  case  of  large  drums. 


hii-rtid  of  Koepe  I'uUeiix. — Although  but  little  used  in  this 
country,  Koepe-pulley  winders  are  often  met  with  on  the 
Continent.  .\n  example  of  such  a  winder  will  be  given  towards 
the  end  of  the  article,  and  {)articulars  of  a  number  of  pulleys 
are  set  out  in  Table  VI. 

Table  \I.—Propcrlk^.f  Karpe   Pulkys. 


Diameter, 
ft. 

Radiu.s  of 
avration, 
'"  p  ft. 

p-f- radius. 

Weight, 
W  lb. 

Inertia, 

20 -2 

9-40 

0-72 

48,.')00 

133,000 

230 

003 

0-.53 

(ifi.OOO 

74,300 

2Io 

7-67 

0-71 

:w,4oo 

55,300 

21  1) 

7-40 

0-7(l 

41.200 

70,000 

180 

5-84 

0-(io 

31,300 

33,400 

150 

505 

0-67 

31,400 

25,000 

120 

403 

0-67 

24,700 

12.500 

The  view  has  been  expressed  that  one  of  the  advantages 
of  the  Koepe  pulley  winder  is  the  low  inertia  value  of  the 
rotating  masses.  From  an  inspection  of  the  table  it  will  be 
seen  that  the  inertia  of  the  Koepe  pulley  is  much  higher  than 
is  generally  supposed. 

(To  be  continued.) 


Electricity  in  Connection  with  X-Ray  Work. 


At  a  joint  meeting  of  the  Institution  of  Electrical  Engineers,  the 
Royal  Society  of  Medicine  (section  of  Electro-Therapeutics)  and  the 
Rontgen  Society,  held  on  Februarj-  26th,  three  Papers,  of  which  we 
give  abstracts  below,  were  read  dealing  with  electrical  problems  and 
apparatus  met  with  in  connection  with  X-ray  work. 

The  Efficiency  of  High-Tension  Trans  = 
formers  as  Used  for  X-Ray  Purposes. 

B>-    REGINALD    MORTON,    M.l).,  F.R.C.S. 

For  some  time  it  has  been  evident  that,  in  the  absence  of  some 
fundamental  change  in  our  methods  of  generating  X-raj's,  further 
development  in  the  science  of  radiology  would  be  limited  to  matters 
of  detail.  Improvements  in  apparatus  ?nd  methods  have  been 
made,  but,  so  far  as  the  real  essentials  are  concerned,  we  are  no 
further  on  than  we  were  a  dozen  or  more  years  ago. 

The  chief  object  of  this  combined  meeting  is  to  explain  our 
difficulties  to  the  members  of  the  Institution  of  Electrical  Engineers 
and  the  Rontgtn  Societj-  in  the  hope  that  they  may  be  able  to 


Fig.  1.  ¥k.  2. 

suggest  a  more  efficient  means  of  exciting  our  X-ray  tubes.  The 
curves  obtainable  respectively  from  a  coil  and  a  transformer  (rec- 
tified) are  illustrated  in  Figs.  1  and  2.  Experience  shows  that  the 
first  is  more  efficient  up  to  the  limit  of  its  capacity.  We  get  more 
penetration  and  more  actinism  for  a  given  current,  greuter  steadiness, 
less  heating  and  a  longer  useful  life  for  the  X-ray  tube.  The  ideal 
current  consists  of  extremely  high-voltage  impulses  of  very  brief 
duration,  yet  sufficiently  sustained  to  have  an  appreciable  time 
factor — I.e.,  to  persist  for  a  small  fraction  of  a  second.  Such  current 
as  would  pass  through  the  tube  by  virtue  of  those  lower  voltages 
represented  in  the  above  curves  should  be  suppressed  or  diverted, 
for  experience  suggests  that  it  is  through  the  influence  of  the 
higher  voltages  alone  that"  we  get  useful  X-rays  from  our  tubes. 
With  a  suitable  coil,  the  initial  rush  of  current  has  a  verj'  high 
magnitude,  but  its  duration  is  extremely  short.  Xotwithstaniing 
its  brief  duration,  it  is  this  impulse  that  makes  the  coil  current  so 
efficient  up  to  the  limit  of  its  capacity,  and  it  is  the  absence  of  an\- 
such  high-voltage  impulse  that  keeps  the  efficiency  of  the  transformer 
current  so  Jow.  Of  the  total  radiation  from  a  tube  energised  by  a 
coil,  probably  no  more  than  20  per  cent,  consists  of  useful  rays  ; 
energised  by  a  transformer,  the  proportion  is  probably  less  than 
10  per  cent.     Improvement  in  efficiencj-  is  not  only  possible  but  easy. 


Instead  of  demanding  more  milliamperes,  let  us  measure  the  efficiency 
of  our  apparatus  by  the  radiological  result  obtained  from  a  given 
number  of  milliampere-seconds  on  both  plate  and  pastille.  That 
is  the  only  thing  that  matters  to  the  practical  radiologist,  and  to 
increase  this  efficiency  the  manufacturer  will  be  obliged  to  cut  out 
the  lo«er  half  of  the  coil  curve,  and  probably  not  less  than  80  per 
cent,  of  the  transformer  curve.  This  radical  departure  from  usual 
practice  wiU  be  followed  by  a  distinct  gain  in  efficiency. 

Problems    of    Interrupted    and    Fluct- 
uating Currents. 

Bs-    M.^JOR    C.    E.    S.    PHILLIPS.  O.B.E. 

The  velocity  and  quantity  of  the  electrons  m  an  X-ray  bulb  are 
the  principal  factors  controlling  the  design  of  electrical  apparatus 
required  for  radiography.  Medical  experience  points  to  the  need 
of  an  electron  speed  such  that  the  resulting  X-rays  shaU  be  as 
penetrating  as  the  Gr.  gamma  X-rays  from  RaC  But  even  %rith 
170,000  volts  between  the  electrodes  of  the  tube  we  can  only  get  a  ray 
about  half  as  penetrating  as  this.  Recent  experiments  show  that  at 
least  600,000  volts  would  be  required  to  produce  a  similar  ray  from 
an  X-ray  bulb  ;  possibly  nearer  2,000,000  volts  might  be  needed. 
There  are  other  calls  for  highly  penetrating  rays  ;  metallurgists  are 
asking  for  a  machine  that  will  give  300,000  volts.  For  instan- 
taneous radiography  in  medical  institutes  large  currents  are  also 
needed  at  these  high  voltages.  In  some  cases  the  power  put  into 
the  tube  itself  has  exceeded  14  kw. 

This  represents  one  end  of  the  scale.  On  the  other  hand,  there  is 
the  radiography  of  wood,  and  a  wide  range  of  other  uses  necessitating 
only  moderate  electrical  plant.  There  are  also  the  needs  of  the 
Army  and  Xavy,  as  well  as  many  special  applications,  and  it  becomes 
a  question  whether  one  type  of  apparatus  can  best  fulfil  all  "these 
requirements. 

So  far,  electrical  induction  provides  the  most  practical  way  of 
producing  high-tension  electricity  for  X-ray  work.  At  present 
the  tube  is  the  most  inefficient  part  of  a  modern  high-power  outfit. 
The  induction  coil  has  much  to  rec-ommend  it,  but  the  interrupter 
constitutes  the  principal  limitation  ;  our  troubles  are  divided 
between  it  and  the  condenser.  The  shape  of  the  condenser  is  of 
importance.  Of  two  condensers  with  the  same  capacity,  one 
having  long  narrow  leaves  is  not  so  effective  as  one  in  which  the 
leaves  are  nearly  square. 

The  weakest  point  of  a  coil  outfit  is  undoubtedly  the  condenser,  and 
an  alternative  path  should  always  be  provided  to  carry  off  any 
excessive  surges  of  current  into  it,  wliich  may  be  short-circuited 
through  a  water  resistance,  with  only  a  reduction  of  20  per  cent, 
of  the  coil  output.  Three  16  c.p.  2.50-volt  carbon- filament  lamps 
in  series  joined  across  the  condenser  terminals  proved  satisfactorj', 
and  there  was  no  appreciable  reduction  of  coil  output. 

The  value  of  the  interrupted  current  that  may  be  safely  used  with 
a  coil  is  limited  owing  to  the  flare  when  the  primary  current  is 
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broken.  Interrupters  are  frequently  imperfeetly  designed  and  con- 
stnicted.  Kxperiraents  with  tantalum  bladtw  are  required,  as  flare 
can  by  this  means  be  reduced.  Altliough  tantalum  is.  not  "  wotted  " 
by  mercurj-,  it  gives  a  perfect  contact.  The  arc  at  break  occurs  in 
that  ca?e  between  the  pra?tically  non-va|X)risable  tantalum  and  the 
mercurj'.  and  the  sjieed  of  the  motor  assists  in  giving  a  shar)Mir 
intermption  of  the  circuit.  In  other  cases  the  high  surfa?e  tension 
of  themercun-dc.tenninc-ithesuddenr.essof  fherupturr.  .Absenccof 
Hare  is  also  nit-cssarjto  ensurothe  efficient  action  of  the  mechanical 
rectifier.  An  attempt  is  being  made  to  design  an  interrupter  that 
will  break  20  amperes  quietly  and  continually  without  overheating. 
The  maximum  P.D.  obtained  fo  far  with  any  one  small  machine 
is  2,500  volts,  and  the  usual  practice  consist.s  in  linking  up  three 
machines  in  scries,  each  to  give  1,800  volts.  Tims  a  .set  for 
laboratorj-  use  gives  about  5,000  volt.'',  the  P.D.  being  din-ctly  pro- 
portional to  the  speed.  An  output  of  15  milliamperes  can  be  obtained 
in  this  way,  but  insidation  difficulties  at  higher  potentials  seem  to 
exclude  the  passibility  of  developing  this  plan  for  X-ray  work. 

The  design  of  transfonners  has  reached  a  high  degree  of  perfection. 
But  where  verj'  high-tension  work  is  concerned,  and  a  rectifying 
disc  is  spun  by  a  synchronous  motor,  the  weak  sjwt  seems  to  bo  the 
insufficient  guarding  of  the  annature  windings  from  induced  surges 
of  current.  Earthing  through  a  condenser,  or  other  means  of 
assisting  the  insulation  of  the  armature  to  withstand  the  strain 
put  upon  it,  is  essential. 

I  venture  to  suggest  a  plan  whereby  the  steeper  P.D.  wave  required 
with  transformers  may  be  obtained.  In  1895,  and  about  six  months 
before  the  discoverj-  of  X-rays,  Messi-s.  Barr,  Beeton  and  Taylor 
published  a  Paper  in  The  Electrician*  dealing  with  the  question 
of  changing  the  shape  of  alternator  wave-forms  by  means  of  an 
"'  injector."  It  is  therefore  suggested  that  this  wave  be  distorted 
synchronously  by  keying  an  "  injector "  to  a  small  synchronous 
motor  and  connecting  it  in  series  with  the  main  supply  and  the 
transformer.  In  this  way  a  wave-fonn  could  be  obtained  which 
would  render  tho  rectifying  disc  unnecessary.  The  installation 
would  not  only  be  less  costly,  but  weigh  less,  occupy  less  space,  and 
be  highly  efficient  for  the  requirements  of  X-ray  technique. 

High-Tension  Transformers  for 
X-Ray  >Vork. 

By  KfSSEI.I.  s.   WRic;iir. 

Little  systematic  research  work  has  been  done  on  this  subject. 
We  have  not  yet  even  rca;;hed  a  satisfactorj'  classification  as  regards 
output  and  efficiency.  -A^n  advance  upon  the  spark-gap  method  of 
measurement  has  been  taken  by  stating  how  many  milliamperes 
a  certain  coil  will  pass  through  an  X-ray  tube  of  a  given  alternative 
spark-gap  ;  but  this  is  still  anything  but  satisfaetorj',  as  the  reading 
of  an  ordinary  moving  coil  milliammeter  is  of  verj'  doubtful  sig- 
nificance. In  this  view,  "  efficiency,"  as  understood  by  an  electrical 
engineer,  matters  little.  But  as  regards  qualifications  we  know  next 
to  nothing.  We  do  not  yet  know  whether  a  succession  of  high-peaked 
waves  are  better  or  worse  than  a  smaller  number  of  oscillations  longer 
maintained,  nor  y(!t  whether  the  tops  of  the  peaks  only  are  of  value, 
or  whether  outputs  of  lower  potential  play  their  parts  as  well,  possibly 
in  bringing  out  details  of  the  softer  tissues  of  the  body. 

In  the  case  of  an  induction  coil,  it  is  doubtful  if  we  have  yet  any 
means  of  ascertaining  what  the  peak  value  of  our  discharge  really  is. 
The  point  of  highest  potential  is  only  maintained  for  an  exceedingly 
short  inten-al,  and  it  is  doubtful  whether  any  recording  instrument 
at  present  available  will  really  raea,3ure  it.  The  time  is  now  ri{)e  for 
a  definite  move  fonvard,  and  radiologists,  electrical  engineers  and 
physicists  should  come  into  partnership  in  the  attempt  to  solve  a 
very  baffling  problem.  I  would  further  suggest  that  the  British 
Scientific  Instrument  Research  Association  is  the  projKir  body  to 
co-ordinate  and  direct  the  work  of  the  three. 

In  the  case  of  the  high-tension  transformer,  the  problem  i.s  simpler, 
as  we  are  at  all  events  dealing  with  a  curve  of  sinusoidal  character, 
somewhat  modified  and  even  tlistorted,  it  is  true,  but  still  essen- 
tially sinusoidal. 

In  the  original  interrupterless  machine,  ag  introduced  by  Snook, 
we  had,  in  fact,  a  real  sinusoidal  curve  with  every  alternate  wave 
inverted.  In  the  modern  ma-diine,  the  curve  is  neither  sinusoidal 
nor  s\-mmetrical,  but  rises  gradually  and  falls  quickly.  The  direct 
measurement  of  such  a  current  by  means  of  an  ordinarj-  moving  coil 
milliammeter  is  more  correct  and  consistent  than  is  the  irregular 
discharge  from  an  induction  coil. 

A  closed  circuit  transformer  also  adapts  itself  far  better  to  the 
indirect  measurement  of  its  output  than  does  the  induction  coil, 
because  its  electrical  efficiency  is  far  higher  and  more  easily  com- 
puted. Efficiency  is  itself  unimportant,  but  if  it  can  be  ascertained 
it  assists  enormously  in  calculating  the  secondary  output. 
♦  The  Ekclrician,  June  21,  1895,  p.  257. 


I  suggest,  theivfore,  that  an  altenu»ting-curix>nt  higli-tcusioii 
transformor  be  taken  as  the  basis  on  which  to  work,  and  that  an 
attempt  bo  made  to  classify  induction  coils  according  to  their 
effective  outi)Uts  for  the  pur]X)Be  of  the  radiologists,  and  com])ar(ul 
with  a  transfonner  of  standard  size  and  efficiency.  An  overload 
rating  is  justifiable.  Our  earlier  machines  were  so  rated  by  about 
loo  jH-r  cent.,  and  an  authoritative  ruling  is  required.  Einuilly 
imitortant  is  a  definite  undci-standing  as  to  the  nature  of  the  wavo- 
fonn  de.'-ired.     But  there  arc  limits. 

The  "'  life  "  of  coils  and  transfonners  is  far  less  than  it  was  10  or 
even  five  years  ago.  Tho  eontinual  use  of  a  coil  for  "  deep  thorajn-  " 
ia  undoubtedly  the  most  prolific  cause  of  breakdown.  An  outjiut 
of,  say.  3  milliamperes  at  a  12  in.  spark-gap  from  an  instrument 
capable  of  giving,  say,  100  milliamperes,  means  that  it  is  kept  at 
a  high  iK)tential  on  practically  <i]x^ii  circuit  for  long  jx'riods  a',  a  time. 
The  i^\])<)scd  end  of  a  secondary  winding  is  in  a  constant  state  of 
eftluv(%  the  discharge  literally  spitting  away  in  all  directions.  Sooner 
or  later  the  insulation  is  bound  to  go. 

Various  devices  can  be  used  to  safeguai-d  more  or  less  the  end 
windings,  but  the  only  real  remedies  are  two  :  Either  we  must  wind 
an  instnmient  for  deep  tlierapy  alone,  or  we  must  adopt  oil  insulation. 
The  fonncr  course  entails  the  radiologist  installing  two  pieces  of 
appiratus — viz.,  one  for  therapy  and  one  for  radiography.  The 
latter  will  do  all  the  work  with  one.  but  will  bo  heavier,  larger,  and 
mon?  cx])ensive.  Similarly,  should  we  concent  i-ate  on  oil  insulation, 
or  would  two  separate  instruments  be  practicable  ? 

DISCUSSION. 
Prof.  A.  S.VLOMOXsox  said  in  practical  work  one  could  not  sec  any 
appreciable  difference  between  the  results  obtained  by  using  an  induction 
coil  and  a  high-tension  transformer.  For  therapeutical  work  a  coil  was 
best,  and  was  also  cheaper.  Tests  of  two  dry  transformers,  rated  at 
4  kw.  and  using  .'!  kw.,  showed  the  efficiency  of  one  was  0-00  and  of  the 
other  ()-8!).  W'ith  regard  to  induction  coils,  the  smallest  coil  tested  gave 
the  l)est  result — about  0-80  ;  but  that  was  while  it  was  moving  up  to 
its  fullest  capacity  (about  1  kw.).  But  induction  coils  were  seldom  used 
in  that  way,  but  with  interrupted  currents,  when  the  results  wei-e  0-08 
and  (1-75  for  two  dilTerent  coils.  Using  the  break  current  only,  and 
testing  with  a  tih  i.iii\   r.(  tiller,  the  efficiency  fell  to  about  O-liO  orO-fiS. 

Prof.  G.  I'm:  1 1  -^  I  I  -;ih1  if  a  hot-filament  rectifier  and  a  condenser 
were  used,  he  th.imilit  ii  possible  for  the  whole  discharge  (with  a  Coolidge 
tube,  at  any  rate)  to  be  at  a  high  voltage. 

Major  0.  W.  C.  K.4VE  said  for  the  last  year  or  two  radiology  had  been 
hampered  by  lack  of  units  and  standard  methods  of  measurement.  A 
handy  way  to  measure  volts  was  to  use  a  sphere  gap  with  spheres  as  big 
as  the  maximum  capacity  one  had  to  employ.  Efficiencies  in  X-ray 
■ivork  would  appal  the  electrical  engineer.  A  transformer  was  used  with 
an  efficiency  of  90  i)er  cent,  and  a  coil  with  50  per  cent.  ;  but  the 
efficiency  of  the  X-ray  bulb  was  about  one  in  a  thousand. 

Dr.  A.  K.  B.ARCLAV  was  satisfied  that,  from  a  purely  unscientific  point 
of  view,  niilUamperage  was  utterly  useless.  The  first  part  of  the  impulse 
was  what  counted,  and  what  went  on  after  did  not  matt<'r. 

Mr.  R.  ('.  t'LixKEU  said  Dr.  Morton  showed  a  high  peak  for  the  induc- 
tion coil  in  the  positive  direction,  followed  by  a  small  peak  in  the  negative 
direction.  He  did  not  think  that  was  the  voltage  produced  by  the  coil. 
What  radiologists  wanted  was  current  passed  through  the  tube  at  a 
continuous  high  voltage,  which  was  best  obtained  from  a  high-frequen<-3' 
generator.  In  the  comparison  between  ind\iction  coils  and  transformers 
that  had  been  made,  had  the  tests  all  been  made  at  the  sauie  niaxinnnn 
voltage  '/     If  so,  one  might  expect  a  transli'inui-  In  L'in-  ;i  Imil'i  r  i|iiaM- 

tity  of  X-rays  than  a  coil.     The  wave  shapi  -  iii|ini(  il  I'l  I btaim-d 

by  working  a  transformer  at  a  very  high  iiia_'iiclic-  dnisity  .it  the  core, 
and  using  a  resistance  in  series. 

Dr.  D.  Owen  said  an  effect  could  be  produced  on  a  plate  in  one  of  two 
ways  —with  a  soft  ray  and  a  very  intense  field,  or  with  a  harder  ray  and 
moderate  intensity.  He  thought  the  latter  was  what  was  wanted. 
Prof.  Taylor  Jones  had  proved  conclusively  that  the  radiation  was  given 
out  at  tlie  time  of  the  high  peak.  Dr.  Loewc  stated  that  if  the  voltage 
were  kept  constant  it  was  found,  in  the  coil,  that  the  milliMin|i.ii  ,.■.,, nds 
gradually  grew  as  the  current  was  increased.  With  a  tiMn-l'i  irn  r.  tin' 
milliampere-seconds  were  constant  with  the  current,  and  thr  Miilliaiii|ic  res 
were  inversely  proportional  to  the  time. 

Dr.  G.  Harrison  Gktos  said  he  did  all  liis  therapy  with  the  coil  and 
his  radiography  with  the  transformer,  as  that  seemed  to  give  the  best 
results.  For  electrotherapy  they  required  a  machine  that  would  give 
a  current  of  very  high  potential,  capable  of  operating  a  tube  of  12  in.  or 
14  in.  sjjark-gap,  and  stand  such  potential  for  hmg  jjcriods.  For  radio- 
graphy they  wanted  a  machine  that  would  enable  them  to  obtain 
photographs  from  the  chest  at  a  greater  distance  from  the  tube  and  in 
less  time  than  it  now  took. 

Mr.  \V'.  E.  BcuXAND  said  the  output  of  useful  rays  varied  as  the  cube 
of  the  ajjplied  voltage,  and,  if  the  curves  of  jjotcntial  were  plotted  out 
on  that  cube  basis,  it  would  be  seen  that  the  u])i)cr  parts  of  the  voltage 
were  the  only  jjart  that  mattered  as  regarded  useful  rays.  The  energy 
required  in  the  tube  was  a  comparatively  small  item. 

Mr.  F.  J.  Harlow  did  not  think  the  oscillosco])e  showed  the  voltage 
characteristic  at  all.  He  agreed  with  Dr.  Mortf)n  that  the  effect  of  the 
spark-gap  in  the  secondary  was  to  cut  out  the  low  voltage  current. 

It  was  decided  to  hold  a  further  meeting  in  the  early  autumn  of 
this  year,  when  the  subject  will  be  further  discussed. 
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Birmingham  Section. 

.\usTis  Motor  Cojipany,  Biruixo  jam.  (Stand  69,  Building  A.)  — 
Here  were  to  be  seen  complete  house  lighting  plants  in  working  con- 
ditions. Three  sizes  were  showii,  the  smallest  being  the  Austin 
0-75  kw.  "  .\utoplant "  complete  with  batterj-.  This  plant  was 
used  for  lighting  the  company's  stand.  The  ne.xt  size  is  an  Austin 
3  kw.  automatic  plant  with  standai-d  switchboard,  and  the  next  an 
.\u3tin  5  7  kw.  automatic  electric  lighting  plant  complete  with 
batter}'.  The  two  latter  sets  provided  current  for  lighting  several  of 
the  other  exhibitors'  stands. 

The  Austin  0-75  kw.  "  Autoplant '"  consists  of  a  vertical  fcur- 
stroke  water-cooled  engine,  direct-coupled  to  a  15/11  ampere  50/70 
volt  1,000  revs,  per  min.  reverse  compound-wound  generator.  Both 
engine  and  dynamo  are  designed  as  one  unit,  and  are  mounted  on  a 
combination  bedplate  together  with  the  ignition  coil  and  a  pilot 
motor  for  operating  the  voltage-regulating  brush  and  "  start  "  and 
"  stop  "  mechanism.  The  engine  is  cooled  by  means  of  a  standard 
seven-column  radiator,  circulation  bemg  effected  by  the  thermo- 
syphon  system.  A  i)etrol  tank  is  fixed  to  the  radiator  on  brackets, 
and  is  so  arranged  that  the  level  of  petrol  in  the  tank  is  always  below 
that  of  the  jet  in  the  carburetter.  This  arrangement  obxiates  the 
necessity  for  any  taps  in  the  petrol  pipe  and  so  avoids  leakage. 
The  petrol  feed  is  by  suction.  A  small  switchboard  on  which  is 
mounted  a  controUuig  instrument/ ^^ammeter  and  |"  start "  and 
■'jstopj"j|switch,  is  provided. 


Typical  Alstix  Li.;t.Ti.\(:  .Set. 

The^operation  of  the  plant  is  as  follows  :  By  pressing  the  switch 
to  the  position  marked  "  start,"  the  pilot  motor  is  set  working  and 
travels  the  third  brush  on  the  dynamo  towards  its  "  starting "' 
position.  During  this  operation,  the  starting  and  ignition  brushes 
are  held  clear  of  the  commutator  by  a  catch  plate.  As  soon  as  the 
travelling  brush  reaches  the  starting  position,  the  starting  and  ig- 
nition brushes  are  pulled  on  to  the  commutator  by  a  spring,  thus 
connecting  the  dj-namo  to  the  batterv'.  This  will  cause  the  draamo 
to  run  as  a  motor.  Petrol  is  then  sucked  up  from  the  tank  through 
the  carburretter,  and  the  engine  beguis  to  tire.  As  soon  as  this 
occurs,  the  starting  switch  is  released  and  returns  to  the  automatic 
position.  The  dvTiamo  now  commences  to  charge  the  battery, 
causmg  its  voltage  to  rise,  and  by  means  of  the  controlling  instru- 
ment, the  travellmgbrush  operated  by  the  pilotmotor  moves  until  the 
pressure  on  the  lights  attains  the  correct  figure  of  50  volts.  As  the 
batterv-  charges,  the  travelling  brush  moves  further  away  from  its 
companion  brush,  maintaining  a  constant  voltage  on  the  lamps, 
until  finally,  when  the  batterv-  is  fully  charged,  the  travellmg  brush 
has  its  further  movement  prevented  by  a  "  stop."  The  pilot  motor 
continues  to  run  until  the  starting  and  ignition  brushes  are  forced 
into  the  •'  off  "  position,  the  batten'  then  taking  the  load  until  it  is 
discharged.  When  the  voltage  of  the  battery  is  down  to  the  figure 
prescribed  by  the  makers  as  being  the  minilmum,  the  pilot  motor 
comes  into  operation  again,  moving  the  travelling  brush  to  the 
starting  position,  when  the  starting  and  ignition  brushes  are  con- 
nected to  the  commutator,  and  the  process  described  above  is  re- 
peated. It  wUl  be  seen  from  the  above  description  that  the  plant 
is  entirely  automatic,  starting  when  the  battery  is  discharged, 
regulating  the  voltage  on  the  lights  during  charge,  and  stopping 


when  the  battery  is  complet^y  charged.  The  engine  at  present  is 
designed  to  run  on  petrol,  benzol  or  town  gas. 

The  Austin  3  kw.  automatic  lighting  plant  consists  of  a  four- 
cylinder  6  r.v.  engine  coupled  to  a  27i-22  ampere,  100-140  volt, 
1,150  revs,  per  min.  reverse  compoimd-woui'd  dynamo,  both 
mounted  on  a  cast-iron  bedplate.  The  engine  is  cooled  on  the 
thcrmo-sj-])hon  system,  using  cooling  tanks.  In  this  case  the  engine 
starts  up  on  jietrol,  and  the  change-over  to  paraffin  is  efiected  by 
hand,  but  equipments  are  built  in  which  the  change-over  is  auto- 
matic. In  connection  with  this  set  is  a  cell-regulating  switchboard 
which  keeps  the  voltage  on  the  lamps  constant,  both  when  charging 
and  discharging,  by  automatically  adjusting  the  number  of  cells  in 
the  discharge  circuit.  It  also  starts  the  set  when  the  battery  is 
discharged,  stopping  it  when  it  has  become  fully  charged.  In  other 
words,  it  is  claimed,  this  plant  does  automatically  what  it  is  necessary 
to  do  by  hand  with  the  ordinai-y  switchboard.  It  will  be  noted  that, 
in  the  case  of  this  equipment,  the  pressure  is  kept  constant  by  cell- 
adjustment,  and  not  by  a  third  brush  as  in  the  Austin  0-75  kw.  plant 
previously  described.  The  automatic  voltage  regulation  of  the 
Austin  sets  is  a  most  important  feature,  as  it  prevents  the  pressure 
on  the  lamps  from  rising  above  normal,  thus  considerably  increasing 
their  life.  With  both  the  equipments  described  above,  arrange- 
ments are  included  which  automatically  disconnect  the  dj'namo 
from  the  Ijatterv-  in  the  event  of  any  failure  in  the  supply  of  current 
to  the  batterv'  during  the  charging  operation,  and  also  shut  off  the 
fuel  supply  when  the  plant  stops. 

The  Austin  5/7  kw.  automatic  battery  booster  plant,  which  is  also 
shown,  consists  of  a  twin-cylinder  enguie,  10-11  p.p.  four-stroke, 
water-cooled,  direct-coupled  to  a  5  kw.  46  ampere,  1 10  volt  generator 
nmning  at  800  revs,  per  min.,  which  in  its  turn  is  coupled  to  a  battery 
booster,  seioarately  excited  for  an  output  of  40/0/10  volts,  46-80 
amperes,  the  three  machines  bemg  mounted  on  one  cast-iron  bed- 
plate. Together  with  this  equipment  is  a  three-panel  switchboard. 
On  the  left  is  a  startmg  panel  for  taking  current  frcm  the  battery 
and  starting  the  set  up  by  "  motoruig  "  the  dj-namo.  The  right- 
hand  panel  has  mounted  thereon  a  double  pole,  double-throw  switch 
to  enable  current  to  be  taken  direct  from  the  battery,  or  from  the 
battery  and  booster,  or  from  the  battery  and  booster  in  parallel 
with  the  dj-namo.  The  centre  panel  is  equipped  for  automatically 
shunt-reguiating  the  booster  so  as  to  mamtain  constant  loading  on 
the  dj-namo  at  46  amperes.  This  current  will  charge  the  battery 
in  the  event  of  there  being  no  load  on  the  system,  or  will  distribute 
its  current  between  the  batterv'  and  the  lead,  or  in  the  event  of  the 
load  exceeding  the  output  of  the  djTiamo,  then  the  djn'jamo  current 
will  assist  the  batterj'  and  provide  current  for  the  load  up  to  a  maxi- 
mum of  about  12  lov.  at  110  volts.  The  plant  has  been  designed 
with  the  object  of  using  a  small  generating  set  to  run  at  full  load 
during  the  whole  24  hours,  a  large  battery  being  installed  to  deal 
with  the  peak  loads.  By  this  system  it  is  said  the  load  factor  can 
be  maintained  during  the  winter  at  approximately  100  per  cent., 
thus  keepmg  down  the  capital  charges  and  also  raising  the  overall 
efficiency  to  a  veiy  high  figure.  It  was  intended  to  run  the  engine 
by  means  of  an  automatic  suction  gas  plant,  but  owing  to  the 
moulders'  strike  it  w-as  not  possible  to  get  the  plant  ready  in 
time,  and  it  consequently  ran  on  town  gas. 

The  Austin  Motor  Company  are,  A\e  understand,  prefecting  a 
system  for  running  an  electric  lighting  set  in  conjunction  withagas- 
producer  plant,  suitable  for  hotels,  villages  or  large  country  houses, 
utilising  anthracite  or  peat  as  fuel.  By  this  means  it  is  hoped  to  be 
able  to  reduce  the  generating  cost  to  less  than  Id.  per  unit  generated. 
.\t  the  same  time,  the  capital  outlaj'  will  be  kept  at  a  verv'  low  figure 
for  the  reasons  outlhied  above.  The  whole  plant  will  be  entirely 
automatic,  and  will  require  attention  for  perhaps  an  hour  a  day.  Our 
illustration  shows  a  typical  set. 

ToK  Mfg.  Company,  London  (Stand  62,  Building  A)  were  ex- 
hibiting their  British  rotary  snap  switches,  which  have  already  been 
described  in  The  Electricun. 

Crabtree  &  Company,  Walsall.  (Stand  oOa,  on  their  own 
premises.) — This  company  shoned  their  standard  quick  make- 
and-break  tumbler  switches,  also  ironclad  conduit  switches. 

Pkejuer  Electric  He.4TER.s,  BiRinNC.-.iM.  (Stand  1,  Building 
A. ) — Here  there  were  a  comprehensive  range  of  heating  and  cooking 
apparatus,  articles  commanding  a  speci.al  interest  being  a  new 
type  of  electric  iron  fitted  with  patent  cord  grip  connector,  an 
electric  kettle,  and  domestic  cookers.  The  company  are  putting 
these  three  articles  prominently  forward  because  they  are  in  a 
position  to  produce  them  on  mass  lines. 
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Sl-.v  Electric'ai-  Company,  Ltj.,  Loskon.  (Stand  3,  Building 
A.) — On  this  stand  were  to  be  found  the  well-known  "  Sunco  "  pro- 
duets  including  electric  fires,  switchgear,  fuse  boaixls,  refloctore  for 
industrial  lighting,  electric  signs  and  flivsliers,  E.\cel  heating  appa- 
ratus and  specimens  of  Knikos  system  of  conduit  wiring. 

TiiE  KoisoN  Swan  Kleitru'  t'osp'ANY,  Ltd.,  Ponder's  E.sn. 
Middlesex.  (Stand  35,  Building  A.) — On  thi.s  stand  wore  cx- 
liibitod  a  complete  range  of  electric  light  littings,  glass  ware, 
electric  light  accessories,  switchgear,  wires  and  cables,  conduits, 
electric  bells  and  bell  accessories,  electric  indicating  instrumentb, 
and  primary  and  secondary  cells. 

C  ILORtDE  Et.ECTRIC  STORAGE  COMP.\Ny,  MANCHESTER.    (Stand  1."); 

BjiUiing  ('.) — Chloride  accumulators  arc  well  known  to  the  trtulc, 
and  do  not  need  description.  On  this  stand  a  corapkteChloride 
storage  batten' wae  seen  in  use  in  connection  with  the  country  house 
eleatric  lighting  plants  of  the  Austin  Motor  Company,  described 
above. 

JItDLAND   Er-ECTRIC  MfG.  COMPANY,  LTD.,  BiRMINO  lAM.      (Stand 

06,  Building  A.) — On  this  attractive  little  stand  there  was  a  display  of 
this  company's  ironclad  switch  and  fuse  gear.  Their  products  are 
generally  well  known  to  the  trade,  and  do  not  need  a  detailed  de- 
scription.    They  are  none  the  less  useful  for  that 

F.  &  C.  OsLER,  1/TD.,  Birmingham.  (Stand  57,  Building  A.)— 
On  this  stand  were  a  very  comprehensive  collection  of  electric  light 
fittings  in  wrought  and  cast  metals,  and  cut  crj-stal  glass.  This  firm 
specialise  in  the  reproduction  of  historic  models,  and  very  beautiful 
examples  were  exhibitetl. 

Industrial  Appliances,  Ltd.,  London,  N.  (.Stand  503,  Building 
C.)  were  exhibiting  the  Railodok  Electric  Truck  for  use  at  railway 
stations,  docks  and  warehouses,  where  the  swift  handling  of  goods  is  a 
consideration.  Three  types  of  trucks  were  shown,  the  first  having  a 
capacity  of  15  20  cwt.,  and  two  of  2  tons,  one  a  box  frame  truck,  the 
other  a  drop  frame  truck. 

Western  Electric  Company,  Dtd.,  Birmino  iaji.  (Stand  511, 
Building  C.) — This  company,  representing  British  Electric  Vehicles, 
Ltd.,  showed  electric  trucks  and  locomotives,  and  also  inter-com- 
munication telephones,  telephone  switchboards,  magneto  and  central 
battery  telephone  instruments. 

Relay  Automatic  Telep.jone  Company,  Ltd.,  London.  (Stand 
383,  Building  B. ) — Relay  automatic  telephone  sets  were  to  be  seen  on 
this  stand.  The  chief  claim  for  the  system  is  that  it  employs  relays 
only,  complicated  electro-mechanical  switching  flevices  being  quite 
eliminated.  The  maximum  movement  in  any  part  of  the  switch- 
board is  1  '32  in.  Throat  transmitters  are  used,  an  invention  by 
which  it  is  claimed  it  is  possible  to  speak  in  the  noisiest  workshops. 

Benj^vjun  Electric,  Ltd.,  London.  (Stand  42,  Building  A.)— 
Prominently  displayed  on  this  stand  were  found  all  tyiX)S  of  industrial 
lighting  fittings,  strongly  constructed  of  vitreous  enamelled  steel, 
and  of  direct,  indirect  and  semi-indirect  types,  lanterns,  street  lighting, 
vapour  proof  and  gas  proof  fittings,  hand  lamps,  lamp  holders,  and  a 
comprehensive  range  of  lighting  accessories. 

Vicker-s,  Ltd.,  London.  (Stand  206/211,  Building  B.)— On  this 
stand  were  shown  '"  Cosmos  "  electric  lamps  and  a  case  illustrative  of 
the  process  of  manufacture,  as  well  as  electric  irons,  kettles,  glue  pots 
and  radiators. 

Priv.\te  Telephone  (New  System)  Company,  Ltd.,  BiRinNC- 
n  A.M.  (Stand  151,  Building  A. )— This  firm  had  fixed  on  their  stand  a 
complete  system  of  their  automatic  inter-communicating  telephones. 

Ward  &  Goldstone,  Manchester.  (Stand  43,  Building  A.) — 
The  outstanding  feature  on  this  stand  was  the  ■'  Mercure  "  house 
lighting  plant,  a  J  b.h.p.  25-volt  belt-driven  generating  set,  with 
batterj'  charging  switchboard  ;  also  a  3  B.ii.p.  of  the  same  type. 

The  Jackson  Electric  Stove  Cosipany,  Ltd.,  Ixindon.  (Stand 
63,  Building  A.) — Here  were  a  complete  range  of  electric  heating  and 
cooking  apparatus.  Apparatus  for  medical,  dental,  industrial  and 
other  uses  were  also  shown. 

Crystal  Palace  Section. 

The  main  interest  for  the  electrical  industry  at  the  British  Indus- 
tries Fair  at  the  Crystal  Palace  was  in  the  scientific  instrument  section, 
although  even  there  the  re  wasnotan  abundance  of  things  to  look  at. 

Messrs.  Xewton  &  Wright,  Ltd.,  showed  a  new  X-ray  dental  unit, 
which  is  probably  the  most  compact  X-ray  installation  yet  put  on 
the  market  for  serious  work.  It  consists  of  an  oil-immersed  trans- 
former working  in  conjunction  with  a  self-rectifying  Coolidge  tube, 
the  whole  outfit,  together  with  a  protective  tube  stand  momited  on 
an  aluminium  casting,  forming  the  tank  for  the  transformer,  being 
arranged  for  easy  manipulation  on  castors.     As  the  outfit  takes  less 


than  5  amperes,  it  can  be  moroly  plugged  into  a  lighting  soi^kct,  and 
will  work  straight  oil  the  alternating-current  mains. 

Messrs.  .Iames  Pitkin  &  Company,  Ltd.,  had  ready  for  patenting 
an  interesting  coil  winding  machine,  which  has  been  designed  to  wind 
automat icnlly  coils  of  one  or  more  layers,  the  length  of  wire  in  the 
coil  being  nica~;nrtHl  correc-t  to  1  mm.  on  a  dial.  In  the  operation  of 
the  machine  the  wire  is  traversed  to  and  fro  automatically,  and  a  trip 
gear  is  arranged  to  register  the  number  of  layers  and  sto])  the  machine 
when  iMiy  (U'siivd  number  are  completed.  The  standard  size  of  the 
machines  are  for  8  in.  maximum  length  of  coil,  and  3  in.  maximinn 
diameter;  14  in.  lengih  and  (i  in.  diameter,  and  24  in.  length  and 
12  in.  diameter.  Xo.  1  machine  will  wind  the  finest  wire  drawn- 
viz.,  0(M)I2  in.  to  000 14  in.  in  diameter. 

A  number  of  more  or  less  well  known  instruments  were  shown  by 
Alexander  Wright  &  Company,  Ltd.  There  was  the  Simmanco 
flicker  photometer,  CO.j  recorders,  and  a  number  of  dead-beat 
recorders  of  various  forms. 

In  the  sections  devoted  to  glassware  a  largonumber  of  firms  were 
exhibiting  electric  bulbs  and  illuminating  glas.sware.  This  section 
illustrated  the  enormous  advances  we  have  made  as  the  rissult  of  the 
war. 

In  conclusion  we  were  glad  to  note  that  some  of  the  exhibitors 
had  grasped  the  right  idea  of  the  fair,  and  have  adopted  closed-in 
stands.  British  manufacturers  must  get  out  of  their  minds  the 
theatrical  display  sort  of  stands.  Only  trade  buyers  being  admitted, 
they  go  straight  to  the  exhibitors  whoso  products  interest  them,  d" 
their  business,  atid  thus  save  valuable  time  which  would  utlu'nvi c  ix^ 
sjx^nt  in  travelling  the  country.  In  short,  an  annuol  British  Indus- 
tries Fair  will  fill  the  long-felt  want  of  a  centralised  collection  of 
representative  products  of  British  industry. 


Failures    of    Turbo-Generators    and 
Suggestions    for     Iniiirovements. 

We  give  below  an  account  of  the  discussion  on  Mr.  J.  Shepherd's 
Pajx-r  on  "  Failures  of  Turbo-Generators  and  Suggestions  for  Im- 
provements "  which  recently  took  place  at  a  meeting  of  the  Institu- 
tion of  Electrical  Engineers  in  Birmingham  and  Manchester.  An 
abstract  of  the  Paper  appeared  in  our  issue  of  Januarj-  16  and  23. 

DISCUSSION   AT   BIRMINGHAM. 

Mr.  W.  Wilson  said  that  anyone  who  had  had  marine  experience 
must  have  reali.sed  that  the  introduction  of  electric  drive  would 
bring  about  a  number  of  welcome  improvements,  while,  at  the  same 
time  the  corrosive  effects  of  the  salt  air  were  only  too  evident  to 
those  who  had  to  maintain  electrical  apparatus  expo.spd  to  its 
influences.  Yet  the  difficulties  of  steam  generation  were  not  less 
serious  than  the  author  had  stated,  and  the  principal  difficulty  in 
the  way  was  that  of  the  cooling  of  the  generators.  The  American 
Navy  had  recently  been  conducting  experiments  in  marine  pro- 
pulsion. It  would  be  interesting  to  know  whether  they  had  adopted 
liquid  cooling  in  these  cases. 

Mr.  VV.  X.  Cranston  said  he  understood  that  the  author  proposed 
to  clLspcnse  entirely  with  the  present  system  of  air  cooling  and  to 
substitute  for  it  a  system  of  water  ducts.  If  we  took  15"C.  as  the 
approximate  difference  in  teniperaturc  required  between  the  iron 
surface  an<i  the  air  in  the  duct  and  assumed  the  corresponding  differ- 
ence in  the  case  of  water  cooling  to  be  negligible,  we  could  permit 
an  internal  temperature  rise  of  l.^°C.  more.  If  we  took  SO^C.  as 
the  present  temperature  rise  from  all  sources  we  could  allow  40  per 
cent,  greater  loss  provided  all  other  things  remained  equal.  Un- 
fortunately this  was  not  so  since  we  relied  on  the  cooling  from  the  air 
gap  surfaces  of  both  stator  and  rotor  as  a  valuable  heat  path.  The 
efficiency  of  this  path  depended  entirely  upon  a  rapid  change  of  the 
air  in  the  gap  taking  place  and  in  the  author's  ideal  machine  it 
would  disappear.  The  importance  of  this  would  be  evident  when 
he  said  that  in  a  machine  having  a  stator  loss  of  200  kw.  something 
like  60  kw.  would  be  dissipated  from  the  gap  surface  of  the  stator 
and  a  similar  amount  from  the  rotor.  In  the  absence  of  air  ventila- 
tion the  whole  of  that  heat  would  have  to  be  conducted  across 
the  stampings,  at  the  point  of  highest  loss,  and  he  was  afraid  this 
would  practically  absorb  the  whole  of  the  1.5°C.  gained.  Whatever 
might  be  the  future  of  water  cooling  as  an  auxiliary  he  thought  the 
main  cooling  medium  would  continue  to  be  air.  A  gas  had  the 
great  advantage  over  a  liquid  that,  the  heat  in  it  could  be  extracted 
mechanically  even  though  it  was  at  a  lower  temperature  than  its 
surroundings.  This  opened  up  great  possibilities  of  using  the 
turbo  losses  to  some  advantage. 

Mr.  R.  G.  Jakeman  said  that  in  common  with  several  other 
speakers,  he  thought  that  the  author  has  been  rather  unfair  to  the 
present  designs  of  turbo-alternators.  It  wouid  be  very  interesting 
and  instructive  if  a  second  appendix  could  be  added  to  the  paper 
giving  the  number  of  breakdowns  of  this  class  of  machinery  for  the 
past  five  or  six  years,  together  with  the  total  number  of  machines 
in   operation.         In   his   calculations  for  liquid   cooling   the   author 
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appeared  to  have  made  the  as.siimptii>n  tliat  all  tlie  channels  pro- 
vided were  completely  filled  with  the  liquid.  Referring  to  the 
narrow  slot  shown  in  "Fig.  8f.  of  the  Paper  it  seemed  quite  likely, 
howeveo,  that  the  centrifugal  force  would  cause  the  liquid  to  be 
fiung  outwards  leaving  a  vacuum  at  the  bottom  of  the  slot.  This 
would  reduce  the  surface  of  the  liquid  available  for  cooling,  and, 
although  the  velocity  would  be  increased  the  advantage  of  this 
particular  shape  of  duct  would  be  considerably  less  than  might  be 
expected. 

Mr.  r.  Forrest  said  the  present  method  of  cooling  large  turbo 
alternators  by  blowing  through  them  large  volumes  of  air  could 
not  be  regarded  as  satisfactory,  especially  when  one  kept  in  mind 
that  the  cooling  air  might  be"  saturated  with  moisture,  and  carried, 
as  it  usually  did,  a  considerable  amount  of  dirt.  He  believed 
future  development  would  tend  towards  some  system  of  liquid 
cooling  which  would  be  much  more  effective  than  the  present  crude 
method,  and  free  from  its  obvious  defects.  There  was  grave  risks 
in  adopting  water  cooling  for  the  stator  of  a  high  voltage  alternator, 
and  he  did  not  believe  that  this  would  ever  become  standard  practice. 
Forced  oil  cooling  for  both  stator  and  rotor  would  be  a  satisfactory 
solution  of  the  difficulty,  although  the  volume  of  the  cooling  ducts 
for  the  oil  as  compared  with  those  necessary  for  water  cooling 
would  be  about  two-and-a-quarter  times  as  large.  The  specific 
heat  of  transformer  oil  was  about  0-55,  whilst  its  specific  gravity 
was  about  0-85.  The  oil  could  be  circulated  by  a  pump  driven 
from  the  turbine  shaft  (in  the  same  way  as  the  lubricating  oil  was 
now  delivered)  and  after  passing  through  the  machine  could  be 
cooled  in  a  separate  cooler.  The  cooling  of  the  turbo  generator 
would  then  be  done  in  a  similar  manner  to  the  latest  method  of 
cooling  large  transformers  in  which  the  oil  was  forced  through  the 
windings  by  means  of  a  pump,  and  the  hot  oil  cooled  in  an  external 
cooler. 

DISCUSSION  AT  MANCHESTER. 
Mr.  J.  S.  Peck  said  the  author's  reference  to  the  weakness  of  open  core 
construction  was  entirely  a  matter  of  the  kind  of  supports  which  were  put 
in  to  form  the  vent  ducts  and  to  secure  the  teeth  at  the  end  of  the  core. 
With  very  strong  supports  and  suitable  methods  of  putting  up  the 
laminations  the  core  with  radial  vent  ducts  should  be  quite  rigid.  Con- 
trary to  the  author's  opinion,  the  speaker's  experience  showed  that  there 
were  more  troubles  in  the  early  days  of  turbo-alternators  than  there 
were  to-day.  Regarding  joints,  sweating  was  to  be  preferred  to  welding. 
The  speaker's  firm  did  not  laminate  stator  bars  so  finely  as  some  makers, 
but  transposed  the  bars  inside  the  slot,  so  that  each  bar  occupied  a  sym- 
metrical position  in  the  slot.  In  this  case  the  ends  of  the  parallel  con- 
ductors could  be  sweated  together  and  a  solid  end  connection  used. 
Fire  risks  on  machines  were  greatly  reduced  by  using  automatic  devices 
which  would  disconnect  the  faulty  machine  from  the  'bus  bars  and  break 
the  field.  Whilst  the  author's  proposed  method  of  cooling  looked  simple, 
the  insulation  of  the  joints  between  coils  was  a  very  difficult  matter. 
As  stated  by  the  author,  water  cooling  had  been  used  on  rotors,  but 
stators  presented  a  very  much  more  difficult  problem.  Welded  or  fused 
joints  were  very  treacherous,  and  if  this  difficulty  were  overcome  it 
would  mark  a  new  era  in  turbo-generator  design. 

Prof.  Miles  W.^lker  advocated  more  Papers  of  this  kind,  in  which 
a  user  would  come  forward  and  explain  his  objections.  Water  cooling 
had  been  successfully  worked  out  in  connection  with  rotors,  and  it 
remained  now  for  the  engineer  to  apply  it  to  stators.  The  fundamental 
difficulty  in  the  case  of  stators  was  that,  in  the  case  of  a  perfectly  closed 
metal  pijje,  there  was  danger  of  currents  being  generated.  If,  on  the 
other  hand,  the  pipe  was  made  in  insulated  sections,  there  was  a  danger 
of  leakage.  The  suggestion  of  a  high  resistance  metal  for  clamps  was  a 
good  one,  although  the  speaker  was  not  aware  of  a  very  high  resistance 
metal  of  sound  mechanical  properties.  Could  the  author  suggest  some 
really  good  resistance  metal,  having,  say,  50  times  the  resistance  of 
copper,  which  would  retain  its  mechanical  qualities  and  not  crystallise  ? 
Water  or  fluid  cooling  of  stators  would  probably  come  in  the  future  ;  the 
A. E.G.  had  successfully  applied  water  cooling  to  the  frame.  The 
application  of  water  cooling  to  the  end  connectors  was  a  very  difficult 
problem,  and  the  speaker ieared  that  the  author's  suggestions  would  not 
go  far  enough.  Regarding  the  question  of  the  amount  of  saving  effected 
by  using  the  heat  from  the  cooling  system,  it  was  to  be  remembered  that 
this  energy  was  received  in  the  form  of  heat,  and  not  in  the  form  of 
electrical  energy.  Had  the  author  taken  this  into  account  ?  (Mr.  Shep- 
herd :  "  Certainly.")  Prof.  Miles  W.\lker  (continuing) :  It  had  to  be 
taken  in  the  form  of  heat  at  a  low  temperature,  and  in  this  form  it  was 
generally  worth  very  little,  and  it  would  be  surprising  if  the  case  quoted 
worked  out  at  a  capital  value  of  £17,0(10. 

Mr.  Shepherd  :  "  The  exact  figure  was  a  5  per  cent,  loss  on  a  10.000  kw. 
machine,  representing  303  tons  of  coal  per  annum,  worth  at  to-day's 
price  £757.  At  fi  per  cent,  compound  interest  for  15  years  this  repre- 
sented £17,500." 

Prof.  Miles  Walker  :  In  order  to  get  the  energy  from  the  lukewarm 
water  it  had  to  pass  through  a  heat  engine.  The  value  of  this  in  money 
was  something  like  5  per  cent,  of  the  value  of  the  electrical  energy  lost. 

Mr.  H.  C.  L.4MB  said  the  idea  of  collecting  the  heat  from  the  generator 
by  use  of  the  condensate,  and  recovering  it  in  the  feed  water,  was  at  first 
sight  very  attractive  ;  but  in  modern  stations,  equipped  with  the  best 
methods  of  heating  feed  water,  the  sa^-ing  on  the  coal  consumption  would 
amount  to  something  less  than  half  of  1  per  cent.  This  matter  would 
be  decided  by  considerations  altogether  apart  from  efficiency.  Fan 
draught  and  cloth  filters  were  by  no  means  ideal,  but  in  stating  the  case 
for  water  cooling  the  author  had  unintentionally  exaggerated  the  dangers 
of  air  cooling.     The  speaker's  experience  with  a  turbo-generator  plant. 


which  had  grown  from  20,000  kw.  to  100,000  kw.  during  the  past  eight 
years,  showed  that  only  two  cases  of  stator  faults  develojied,  and  in  no 
case  could  the  trouble  be  attributed  to  the  alternator  itself.  I'rior  to  the 
period  mentioned  they  had  four  cases  of  stator  trouble,  due  chiefly  to 
the  use  of  <'otton  lapping  on  the  end  windings.  The  substitution  of  mica 
insiilaihiM  nnnl  the  trouble.  During  annual  overhauling  it  was  simply 
fiiuiil  ih  ,  ,  -„iiy  to  clean  the  windings  thoroughly,  blow  out' the  ventila- 
tiiHi  sliii^  umI  re-varnish  the  machines.  The  speaker's  experience  of  a 
17,001)  k«.  slow-speed  plant  over  a  period  of  15  years  showed  40  to  50 
stator  faults,  due  to  the  failure  of  cotton  insulation  in  the  slots.  A  com- 
parison of  maintenance  costs  showed  that  during  eight  years  the  turbo- 
alternator  plant  of  100,000  kw.  to-day  worked  out  at0-3d.  per  1,000  kw.- 
hours,  whilst  in  the  case  of  the  slow-speed  plant  the  figure  was  Ijd.  per 
1.000  kw. -hours  over  a  period  of  15  years. 

Mr.  H.  A.  Ratcliff  referred  to  the  question  of  internal  versus  external 
reactance,  and  considered  the  better  plan  to  be  a  moderate  amount  of 
leactance  in  the  machine  circuits — say  10  to  15  per  cent,  (preferably 
partly  external) — and  in  addition  to  divide  the  system  suitably  by  means 
of  reactance  coils  located  either  between  the  'bus-bar  sections  or  between 
the  "bus-bar  sections  and  a  common  tie-bar,  or  some  such  equivalent 
arrangement.  It  would  be  a  good  scheme,  if  possible,  to  construct 
machines  so  that  internal  faults  would  necessarily  develop  as  faults  to 
earth,  instead  of  between  phases.  The  protection  of  the  machines  would 
thus  be  much  simplified.  Continuity  of  supply  was  of  first  importance, 
and  it  would  be  most  unfortunate  if,  for  the  sake  of  a  more  or  less  illu- 
sionary  1  per  cent,  in  efficiency,  designers  sacrificed  anything  likely  to 
reduce  the  mechanical  robustness  of  generators. 

Mr.  K.  Baumann  referred  to  the  utilisation  of  heat  losses  in  the  alter- 
nator, and  proceeded  to  prove  that  the  saving  was  £1,700,  and  not 
£17,000,  as  stated  in  the  Paper.  There  was  a  difficulty  arising  out  of  the 
use  of  condensate  owing  to  the  condensate  temperature  varying,  due  to 
variation  of  vacuum.  Again,  at  high  loads,  when  coldest  w-ater  was 
desirable  for  cooling  the  alternator,  the  condensate  temperature  would 
be  highest,  resulting  in  a  reduction  of  the  overload  capacity  of  the 
alternator.  The  speaker  compared  the  trend  of  development  of  turbo- 
alternators  with  the  development  in  cooling  arrangements  in  turbo- 
compressors  which  had  taken  place  during  the  past  10  years. 

Mr.  J.  A.  KcYSER  said  that  to  derive  real  benefit  from  water  cooling 
the  heat  drop  through  the  insulation  should  be  reduced  at  the  same  time 
as  the  cooling  of  the  iron  was  improved.  Oil  cooling  in  direct  contact 
with  the  copper  had  been  dropped  owing  to  the  tight  joint  difficulty. 
The  author's  recommendation  of  a  continuous  mechanical  support  to 
the  stator  winding  was  excellent  if  adequate  insulation  of  the  end  con- 
nections could  be  obtained.  A  less  drastic  division  of  stator  conductors 
was  desirable.  Eddy  currents  should  be  a  maximum  from  the  bottom 
of  the  slot  to  the  top.  The  end  connections  should  not  be  laminated 
if  avoidable.  The  s])eaker  had  developed  an  improved  form  of  winding 
consisting  of  laminated  conductor  twisted  in  the  slots  and  connected 
to  a  solid  end  connector  (Pat.   129788/1918). 

Mr.  G.  A.  JuHLiN  said  it  was  now  American  practice  to  guarantee 
an  ultimate  temperature  of  150°  C.  for  mica  insulation.  He  did  not 
think  full  appreciation  had  been  given  to  the  fact  that  the  greatest  droj) 
of  temperature  took  place  in  the  insulation  and  in  the  spaces,  and  owing 
to  this  fact  the  temperature  of  the  end  windings  would  be  grea,ter 
in  the  proposed  machine  than  in  the  case  of  an  oil-cooled  machine. 
The  same  remarks  api)lied  to  the  stator  where  insulation  difficulties 
aggravated  the  cooling  troubles. 

Mr.  G.  F.  Sills  thought  that  cases  of  trouble  due  to  critical  speed 
were  rare.  It  was  necessary  to  have  the  rotor  coils  accurately  formed 
so  that  they  occupied  a  radial  position  when  running  to  avoid  undue 
stresses  and  side  slip.  In  the  building  up  of  the  stator  core  it  was 
necessary  at  various  stages  to  oven  heat  the  partly  assembled  core  and 
pull  it  up  tight.  Regarding  the  stator  conductor,  where  two  bars  per 
slot  could  be  used  and  each  slot  made  in  three  compartments  a  solid 
conductor  could  be  fitted  into  the  compartment  fartliest  from  the  air 
gap,  the  middle  compartment  left  free  for  ventilation  and  the  outside 
compartment  fitted  with  a  laminated  form  of  conductor  drawn  into  a 
rectangular  copper  tube.  This  arrangement  had  given  L'ood  service 
on  machines  up  to  6,000  kw.  Mr.  Peck  had  referred  to  thi-  rni|.l'ivni.nt 
of  an  automatic  field  switch.  There  was  now  an  automati.  li,l,l  suilrh 
which,  after  opening  the  exciter  field,  closed  it  aeain  in  thr  i.Mise 
direction. 
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Heating  and  Cooking  Notes. 


Small  Indi-strial  Appliances. 

Seiriceable  household  appliances  such  as  irons,  soldering  irons, 
glue  jx)ts,  &c.,  have  equally  well  justified  their  u.se  in  industrial 
work.  For  they  are  clean,  efficient  and  economical,  and  the  main- 
tenance costs  can  be  kept  low.  For  example,  a  ]X)lishing  iron  for 
finishing  sole  edges  (see  Fig.  1)  in  bootmaking  is  rcquiretl  by  evcr%' 
repairing  bootmaker  and  everj' saddler  who  uses  a  jxilishing  or  gloss- 
ing in>n,  usually  a  gai-heated  one.  Hat  irons  are  anothere.Kampleof 
appanttus.and  can  be  verj-  generally  used.  Specially  designed  irons 
both  for  use  on  the  crown  and  on  the  brims  of  hats  have  been  made 


Fig.   1 Bootmaker.*'  Polishi 


by  the  General  Electric  Company  Ltd.  Tailoring  and  laundry  irons, 
are  perhaps  more  generally  used  than  many  other  pieces  of  small 
industrial  apjjaratu.s. 

A  rough  type  of  labour  is  employed  in  laundries  and  it  is 
therefore  essential  that  the  construction  of  the  iron  should  be 
strong,  particular  attention  being  given  to  adequate  housing 
of  the  connector  to  prevent  mechanical  damage.  The  flex  must 
also  be  well  protected  and  carried  away  from  tlie  connector  in  a 
fairlv  long  spiral  wire  guard  so  that  it  does  not  get  entangled  with 
the  iron  when  in  use.  The  handle  must  not  bt  too  high,  and  should 
be  sha])ed  so  that  a  good  grip  can  bo  obtained  and  pressure  exerted 
from  the  elbow  when  ironing.  Economy  can  be  assisted  by  the 
use  of  the  iron  stand  in  Fig.  2  which  automatically  cuts  off  the 
current  when  the  iron  is  placed  on  it. 

More  attention  has  been  given  to  the  design  of  soldering  irons 
owing  to  the  increased  demand  caused  by  the  \\ar.  A  good  example 
of  this  class  of  tool  is  the  iron  recently  produced  by  the  Quead 
Company,  Ltd.  It  is  well  balanced,  and  the  tendency  for  the  tip 
end  to  face  downwards  when  the  iron  is  held  in  the  hand  has  been 
overcome.     The  flex  is  so  carried  into  the  iron  that  there  is  no  risk 


Flo.  2. — M.iosET  .\rTOMATic  Ikon  Stand. 


of  a  sudden  pull  occurring  on  the  tcmiinals  if  the  iron  is  dropped. 
Close  contact  is  made  between  the  elemeJit  and  the  copper  bit, 
and  the  element  is  fixed  in  what  is  practically  an  air  tight  enclosure, 
thus  reducing  heat  losses  to  a  minimum.     The  loading  is  100  watts. 

"  Falco  "  Cooking  Appliances. 

The  Falkirk  Iron  Company,  Ltd.,  are  numbered  amongst  the 
pioneers  of  electric  cooking.  The  new  '"  Falco  "  domestic  cooker 
is  designed  for  household  use,  and  appears  to  be  a  serviceable  piece 
of  apjKiratus.  The  carcase  is  of  cast  iron  frame  and  sheet  steel 
plate  sides,  particular  care  having  been  taken  to  ensure  efficient 
lagging.  The  switches  are  moimted  on  the  sides  of  the  cooker. 
The  hob  is  one  piece  of  metal  cast  solid  with  the  elements  forming 
the  hot  plate  sections,  mounted  underneath,  as  are  the  grill 
elements.  The  hob  thus  serves  as  both  hot  plate  and  simmering 
plate.  A  hinge  enables  the  hobplate  to  be  swung  back,  so  that 
access  to  the  elements  can  easily  be  obtained.  The  oven  elements 
are  at  the  side  and  the  element  guards  carry  thr  grooves  in  which  the 
oven  trays  slide. 

A  serviceable  trivet  is  fixed  just  beneath  the  oven  door,  and 
the  complete  cooker  itself  is  mounted  on  four  legs  which  raise 
the  oven  to  such  a  height  that  the  floor  space  beneath   the  oven 


can  be  conveniently  kept  clean.  .\11  the  elements  are  of  standard 
type,  and  are  easily  replaceable.  Fig.  3  ."hows  a  general  view"of 
tills  cooker. 

The  ""  Falco  "  Compactum  Cooker  (Fig.  4)  is  another  inteit«ting 
example  of  doveloi>inent  'n  cooker  design.  It  eonsists^'essentially 
of  a  hobplate  and  grill.     The  grill  can  also  be  used  as  an  oven  by 


Fni.  3. — The  "Fai.co"  Domestic  Cooker. 

closing  the  door,  which  is  hinged  to  the  base  of  the  compartment 
containing  it.  The  outer  portions  of  the  hob  can  be  used  as  a 
simmering  ])late,  it  is  thus  possible,  it  is  claimed,  to  keep  some  throe 
utensils  boiling  at  the  same  time.  The  apparatus  can  be  conveni- 
ently us(!d  on  a  kitchen  table.      Two  sizes  are  made,  one  having  a 


Fig.  4. — The  "  Falco  "  Compactum  Cooker. 

loading  of  1,.500  watts  for  the  hob  and  l,;jOO  watts  for  the 
grill,  and  the  otlier  2.000  watts  for  hob  and  grill  respectively.  The 
latter  size  has  a  sliglitly  larger  hob  and  grill  compartment. 

Three   heat   regulation  is   provided  for  both  the   hob  and  grill 
elements. 
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Electrical  Equipment  of  the  Naval 
and  Militarv  Club. 


One  of  the  feituie.s  oi  tlic  VNestlCnd  of  London  are  its  clubf. 
These  are  of  all  sorts,from  thoseVhere  jazz  music  is  a  predominating 
feature  to  those  where  the  most  usual  sight  is  an  old  gentlenuin 
asleep  in  an  armchair.  There  is  no  doubt  that  a  secret  history  of 
clubs  in  London  should  be  written,  but  the  columns  of  1,ie 
Electrician  are  hardly  the  place  to  do  it,  and  on  this  occasion 
we  shall  only  refer  to  the  electrical  equipment  of  one  of  the  better 
known  of  these  institutions. 

The  \aval  and  Military  Club  was  founded  about  40  years  ago 
with  premises  at  the  imposing  house  in  Piccadilly  which  was  occupied 
for  some  years  by  Lord  Palmerston.  In  those  days  electricity  was 
really  in  its  infancy,  but  even  then  it  was  beginning  to  be  recognised 
that  there  were  certa.in  conveniences  obtainable  by  employing  it. 
Shortly  after  the  inauguration  of  the  C'lub,  therefore,  it  was  decided 
to  install  the  electric  light  and  to  put  down  private  generating 
plant  for  the  provision  of  the  necessary  current.  The  work  of  doing 
this  wa;  entrusted  to  Messrs.  Crompton  &  Company,  and  two  locomo- 
tive typo  bo'lers  and  two  Bumsted-Chandler-Crompton  generating  sets 
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(2  Horizontal  Illumination  on  Plane  through  C.2f. 


Horizontal  Illumination  on  Plane  through ^.^. 

Single  hght  bowl  fittings  equipped  with  "  Wotan "  half-watt  type 
lamps.  I  near  door,  150  watt  ;  1  in  bay,  200  watt;  2  opposite  liic- 
place,  500  watt ;  1  between  pillars,  200  watt. 

Fig.  1. — Smoke  Roo.m.     Walls  and  Ceiling  Light. 

were  erected  in  a  suitable  building  at  the  back  of  the  Club.  This 
plant,  which  was  of  the  most  modern  kind  at  that  time,  was  in 
operation  until  a  few  months  ago.  CJreat  care  was  taken  to  pre-\  ent 
all  vibration,  and  we  understand  there  have  never  been  an-\  com- 
plaints on  that  score  from  the  members,  which  is  a  tribute  to  the 
success  of  the  work.  T'arbon  filament  lamps  were,  of  course, 
employed,  the  wiring  was  on  the  tree  system  rim  in  wood  casing, 
and  fittings  of  w  hat  may  be  called  the  chandelier  type  were  used 
in  all  the  principal  rooms.  The  illumination  thus"  piovided  was 
considered  adequate  at  that  time  and,  indeed,  the  installation 
generally  seems  to  have  proved  quite  satisfactorj-.  As  time  went 
on  the  metal  filament  lamp  was  introduced  instead  of  the  carbon 
lamp,  but  the  same  fittings  were  employed  for  the  purpose  ^^•ith 
rather  more  protection  for  eyesight  Avhile  various  modifications  and 
modernisations  to  the  generating  plant  were,  of  course,  also  made  as 
occasion  offered. 

The  tendency,  however,  to  ure  larger  and  larger  illumination 
units,  a  tendency  which  has  been  encouraged  by  the  introduction 
of  the  gas-fiUed  lamp,  recently  led  the  Club  Committee  to  consider 
the  question  of  installing  half -watt  lamps  throughout  the  Club 
■and  generally  modernising  the  installation.     Messrs.  Cromirton  & 


Company  were  called  in  in  consultation  and  gave  the  very  wise 
advice  that  the  old  capping  and  casing  installation  should  be 
removed  and  a  more  modern  type  of  equipment  substituted,  while 
it  Mas  also  suggested  that  the  generating  plant  should  be  pensioned 
off   and   the   current    required    taken   from   the   mains.     This  last 
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*<     Horizontal  Illumination  on  Plane  thro'A.B. 


Single  light  bowl  fitting  in  centre  of  room  equipped  with  3(10  watt 
"  Wotan  "  half-watt  type  lamp. 

Fig.   2. — Octagon-    Room,  21  ft.   fi  ix.  x  18  ft.  (i  ix.  to  Opposite 
Faces.  _Walls  and  Ceiling  Dark. 

advice  was  adopted  not  only  for  financial  reasons  but  because  the 
space  occupied  by  the  plant  is  badly  needed  by  the  Club  authorities. 
The  rest  of  Jlessrs.  Crompton's  advice  was  taken  in  its  entirety, 
and  we  recently  had  the  opportunity  of  inspecting  the  new  installa- 
tion which  is  now  in  use  on  the  Club  premises.  In  dealing  with 
this  installation  v.e  need  hardly  do  more  than  say  that  the  most 
modern  methods  have  been  employed  throughout.  The  wiring  is 
all  drawn  into  steel  barrel,  which  is,  of  course,  electrically  con- 
tinucus  throughout  and  is  earthed  in  the  proper  manner.     A  main 


Horizontal  Illumination  on  Plane  throL^iZ*. 
Single  light   bowl  fittings  equipped  with  "  Wotan  "'   half-watt   type 
lamps.     Centre  fitting,  300  watt ;  side  fitting,  100  watt  (each). 

Fig.  3. — Library.     Walls  Dark.     Ceilin'g  Medium. 

switchboard  is  provided  in  a  special  room  in  the  basement  of  the 
Club  into  which  the  supply  mains  of  the  Company  are  brought. 
On  this  board  are  the  necessary  meters  for  registering  the  energy 
consumed,  and  single-pole  fuses  and  single-pole  interlinked  switches 
for  each  of  the  main  distributing  circuits.  The  supply  is  given  by 
the  Westmmster  Electric  Supply  Corporation  on  the  continuous- 
current  three-wire  system  at  4-iO  volts  across  the  outers  and  220  volts 
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tiotweon  i-iivh  outer  and  the  neutral,  this  latter,  of  course,  being 
the  voltage  at  which  the  lamps  arc  supplie<l. 

The  arrangement  of  the  lighting. units  throughout  tho  Cluh  has 
been  thoroughly  modernised.  In  practically  everj'  taso  half-watt 
lami)S  arc  use<l,  tho  only  e.woptions  being  in  eert'vin  of  the  passages 
in  tho  basement  and  in  such  i)laee3  as  the  linen  closet  and  other 
similar  stores  where  the  light.s  are  not  in  u.-to  for  long  periods  at 
a  time.  In  conjunction  with  the  half-watt  lamp  bowl  fittings  have 
been  installed  and  those  in  the  main  rooms  of  the  Clul)  aie  of  an 
exceedingly  artistic  character,  upon  whoso  choice  the  Committee 
may  be  commende<l. 

The  result  of  this  arrangement  has  not  only  a  reduction  of  the 
encrgj'  consumption  owing  to  the  higher  efficiency  of  the  half-watt 
lamp  but  a  reduction  in  the  number  of  jxjints  necessan-  for  lighting 
the  larger  rooms.     The  large  smoking  room   may  be  taken   as  a 
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Horizontal  Illwmination  on  Plane  through ^.^. 


.Single  lisiht  bowl  fittings  equipped  with  "  Wotan  '"  half-watt  type 
lamp.s.  1  centre  fitting,  500  watt;  2  side  fittings,  each  300  watt;  0  in 
alcoves,  each  100  watt. 

KiG.  4. — CoFFKE  Room.     Walls  and  Ceiling  Light. 

typical  instance.  This  way  or'ginally  lighted  by  4  pendants,  each 
pendant  carrj-ing  8  one-watt  lamps.  Instead  of  these  4  half- 
watt  liglit  fittings  have  been  installed,  each  containing  1  watt 
half-watt  lamps.  The  result  of  this  change  over  is  not  only  an 
increase  in  the  illumination  but  a  better  distribution  of  light  and  a 
reduction  in  the  energj'  consumed.  The  only  possible  criticism  that 
can  be  made  about  the  use  of  thu  modern  sj'stem  is  that  in  some 
of  the  smaller  lOoms  it  has  been  found  that  a  one-light  fitting  gives 
sufficient  illumination.  At  the  same  time,  of  course,  it  provides  ho 
stand-by,  and  there  might  be  occasions,  say.  in  the  middle  of  an 
important  dinner,  when  the  failure  of  a  lamp  will  lead  to  a  certain 
amount  of  trouble.  That,  however,  i.s  being  captious,  a  state  of 
mind  that  we  do  not  like.  We  cannot  do  better,  therefore,  than 
congratulate  the  \aval  and  Militari'  Club  on  having  one  of  the 
most  up-to-date  lighting  installations  in  London. 


t'.M.,    U.K.  (President,   Institution  of  .Mechanical   Kngineors),  and 
.Mr.  1'.  F.  Rowell  (Secretary). 

In  proposing  the  toast  of  tho  "  Institution  of  Electrical  Kngineors," 
Sir  (iHEuoKV  FoSTKu  said  that  schools  of  cngincerinK  had  grown  uj) 
amid  the  greatest  dilliculties.  Ho  was  ^lad  that  the  IJcpartmcnt  of 
.Scientific  and  Industrial  Koaeareh  hud  been  Instituted  and  lio|M'd  that 
better  organisuliou  would  bo  followed  by  great<-r  progress, 

Mr.  RoGEit  T.  Smitji.  in  replying,  said  that  the  mendicrahlp  of  the 
Institution  was  now  greater  than  that  of  any  other  engineoring  institution, 
numbering  as  it  did  about  8,800  members  of  all  classes.  Nc.\t  year  the 
Institution  would  celebrat<>  its  fiftieth  birthday,  and  this  ought  to 
stimulate  tliem  to  push  for»ar<l  the  education  of  engineers  and  research 
workers  to  the  utmost.  He  referred  to  the  pa.ssing  of  the  Electricity 
Supply  .^ct  us  the  most  important  event  of  the  post  year.  He  hoped 
that  the  Institution  would  render  sc-rvices  to  the  .State  and  to  the  elec- 
trical engineering  industry  in  carrying  out  the  provisions  of  this  Act, 
unwelcome  as  these  provisions  must  be  to  some.  The  Institution, 
however,  represented  all  sections  and  it  might  fulfil,  therefore,  a  useful 
function  in  becoming  a  clearing  house  for  misunderstandings.  The 
steady  decentralisation  of  some  of  the  efforts  of  the  Institution  was 
shown  in  the  formation  of  12  territorial  centres  in  the  United  Kingdom 
and  two  abroad.  It  had  been  suggested  that  London  it.self  should 
become  a  sub-centre  of,  say,  Manchester,  but  he  wished  to  impress 
upon  members  that  all  sub-centres  cost  money,  and  the  finance  question 
was  one  which  was  giving  them  greatest  anxiety.  In  conclusion,  he 
said  that  they  all  wanted  jieace.  During  the  war  they  had  many  of 
them  obtained  spiritual  peace,  because  they  had  been  gladly  giving 
service.  Xow  there  was  unrest  because  that  idea  of  service  had  dis- 
appeared. He  felt  sure  that  the  secret  of  peace  was  service,  and  until 
service  replaced  class  war  peace  would  never  be  achieved.  He  com- 
mended to  them  the  idea  of  service  to  the  Institution  and  its  interests. 

Mr.  Llewellyn  Atkinson,  in  proposing  the  toast  of  "  Our  Guests," 
referred  to  the  establishment  of  an  Overseas  Trade  Department  of  the 
Boartl  of  Trade.  Government  De])artments  did  not  always  realise  that 
what  we  were  interested  in  was  British  trade  and  not  simply  trade. 

ticneral  Sir  C.  F.  N.  Macreadv,  in  replying  to  the  toast,  appealed  to 
all  civilians  who  desired  that  the  work  of  this  country  should  be  carried 
on  without  interference  by  a  small  minority  to  come  forward  in  time  of 
trouble  and  do  their  bit. 

Lieut.  Col.  Sir  F.  YoUNGHrsBAXU  also  replied. 

A  reception  was  subsequently  held. 


Institution  of   Electrical  Enjjineers' 
Annual    Dinner. 


For  the  first  time  since  1914  the  annual  dinner  of  the  In.--titution 
of  Electrical  Engineers  was  held  at  its  normal  season  at  the 
Connaught  Rooms,  London,  on  Thursday,  March  4.  During  the 
war  the  dinner  was  not  held,  and  in  1919  it  was  held  in  the  summer, 
which  is  not  a  very  suitable  time  for  functions  of  thi^  kind. 
Mr.  Roger  T.  Smith  presided  over  a  company  of  about  4.50  members 
and  guests,  including,  Mr.  S.  C.  Aldington,  C.B.E.  (Gen.  Man., 
(ireat  Western  Railway),  Mr.  W.  H.  Booth,  O.B.E.  (Electricity 
Commissioner),  Sir  .Sydney  Chapman,  C.B.,  C.B.E.  (Permanent 
Secretary,  Board  of  Trade),  Mr.  A.  R.  Duncan  (Controller  of  Coal 
Mines,  Board  of  Trade),  Sir  Frank  Heath,  K.C.B.  (.Secretary,  Dept. 
of  Scientific  and  Industrial  Research),  Maj.-Gen.  G.  D.  .Teffrevs, 
C.B.,  C.M.G.  (G.O.C.  London  District),  Mr.  W.  W.  Lackie,  C.bI^E. 
(Electricity  Commissioner).  Sir  G.  E.  P.  Murray,  K.C.B.  (.Secretary, 
Post  Office),  Rear-Admiral  Sir  W.  C.  M.  Nicholson,  K.C.B.  (Third 
.Sea  Lord  and  Controller.  Royal  Xavy),  Mr.  W.  Noble  (Engineer-in- 
Chief,  G.P.O.),  Mr.  A.  Page' (Electricity  Commissioner),  The  Hon. 
.Sir  Charles  Parsons,  K.C.B.,  Mr.  H.  A.  Payne,  C.B.  (Permanent 
Secretary,  Board  of  Trade),  Sir  H.  D.  RoUeston,  K.C.B.,  M.A.,  M.D. 
( President,  Royal  Society  of  Medicine),  The  Rt.  Rev.  Bishop  E.  E. 
Rylo,  C.V.O.,  D.D.  (Dean  of  Westminster),  Capt.  H.  RiaU  Sankey, 


The    Imperial.  Wireless  Controversy. 

Correspondence  between  Mr.  Godfrey  C.  Isuai  -.  iri.in:iL'iiiL'  ilircctor 
of  Marconi^s  Wireless  Telegrajih  Company,  and  tIm  I'tinn'  Mim-t.  r,  and 
between  Mr.  Isaacs  and  the  Secretary  of  the  lrii|..i  i.il  t ',,1,1111111111  ations 
Committee,  has  been  prfblLshed.  In  the  letter  to  Mr.  Lioyrl  George  the 
fitness  of  Sir  Henry  Norman  to  act  as  chairman  of  the  .Sub-Committje  on 
Im]x-rial  Wird  iss  Communications  is  challenged,  while  in  the  second 
communication  Mr.  Isaacs  declined  to  allow  a  representative  to  give 
evidence  before  the  Imperial  Communications  Committee  on  long- 
distance wireless  telegraphy.  In  his  reply,  Mr.  Lloyd  George  intimates 
that  .Sir  Henry  Norman  will  not  resign  the  chairmanship  of  theCommittee. 

Corrcsjiondence  between  .Sir  Henry  Norman  and  the  Prime  Minister 
on  the  same  subject  appeared  in  "  The  Times"  of  the  .Tth  inst.  In  his 
communication,  which  is  a  reply  to  Mr.  (jodfrcy  Isaacs'  recent  letter 
to  the  Marconi  shareholders.  Sir  Henry  exjilains  his  position,  and  main- 
tains that  he  is  without  interest  in  any  system  of  wireless  telegraphy. 

At  the  meeting  of  the  Imperial  Wireless  Telegraphy  Committ 'c  on 
Friday  the  following  resolution  was  passed  :  "  Having  ro'gard  to  the 
letter  of  the  Marconi  Company  dated  March  3,  1920,  the  Committee,  in 
the  absence  of  Sir  Henry  Norman,  desire  to  put  on  record  their  unanimous 
opinion  that  his  conduct  of  the  business  has  given  ample  evidence  of  his 
complete  impartiality.  They  feel  confident  that  under  his  chairmanship  an 
unbiassed  consideration  of  the  best  interests  of  the  country  is  ensured." 


Profiteering  in  Conduit  Elbo'^vs. 

The  Complaints  Sub-Committee  of  the  Central  Profiteering  Committee, 
under  the  Chairmanship  of  Mr.  Marshall  Freeman,  heard  a  complaint 
last  week  by  .Mr.  H.  Underwood,  electrical  contractor,  of  Southend, 
against  J.  Sellar  &  (Company,  builders  and  wholesale  electrical  acces- 
sories dealers,  also  of  .Southend. 

The  complaint  was  to  the  effect  that  on  Dec.  20,  1919,  the  respondent 
firm  sold  Mr.  Underwood  three  |  in.  stamped  metal  elbows  for  electric 
wire  conduit  at  tis.  per  dozen;  it  was  alleged  that  the  same  artcle 
could  be  bought  locally  at  3s.  fid.  per  dozen,  and  that  a  better  elbow  of  solid 
metal  was  bought  from  the  Edison  &  Swan  Company  at  2s.  4d.  a  dozen 

Mr.  Walter  Cri--F  (assistant  manager  of  the  Conduit  Department 
of  the  General  Electric  Company)  said  his  company  now  supplied  to 
the  trade  in  small  quantities  ^  in.  stamped  elbows  at  Is.  3d.  a  dozen 
plus  50  per  cent.  =  Is.  lOid.  a  dozen,  and  solid  elbows  were  2s.  9d.  a 
dozen  plus  75  per  cent.  ='4s.  8d.  a  dozen.  In  November  last  stamped 
and  unstamped  elbows  ^  in.  were  both  quoted  at  2s.  9d.,  plus  33J  per 
cent.  =  3s.  8d.  a  dozen. 

Mr.  J.  Sellar  admittd  that  he  charged  complainant  Id.  extra  for  each 
elbow,  as  he  did  not  consider  he  was  really  in  the  trade.  The  respon- 
dents were  ordered  to  refund  one-third  of  the  charge. 


March  12,  1920. 
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Correspondence. 

WIRELESS  TELEGRAPHY  AND  TELEPHONY. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  In  reply  to  the  query  made  by  your  correspondent 
in  your  issue  of  February  27  the  transmission  formula  on  p,  150 
of  my  ■■  Handbook  "'  does  indeed  imply  that  under  certain 
circumstances  the  power  necessary  for  transmission  varies 
as  the  sixth  power  of  the  distance  for  ranges  exceeding,  say, 
1 .000  miles  ;  but  I  prefer  to  state  the  formula  in  another 
way,  given  below. 

As  regards  proof  I  regret  that  I  cannot  offer  a  full  discussion 
at  present.  The  formula  arose  empirically  many  years  ago 
out  of  a  tabulation  of  the  results  published  from  time  to 
time  by  the  various  authorities  erecting  and  using  wireless 
stations,  and  was  without  satisfactory  basis  till  Austin  and 
Cohen  published  their  formula  At  the  present  date  we  may 
arrange  the  reasoning  as  follows  : — 

The  expression  for  the  field  produced  by  electric  waves 
at  a  distance  x  from  an  oscillator  and  in  its  equatorial  plane 
was  given  by  Hertz,  and  may  be  written  as  proportional  to 
Z/j/Ax  where  /  is  the  current  and  h  the  height  of  the  sending 
antenna,  /  is  the  wave-length  and  x  the  range.  It  was  ex- 
tended to  the  case  of  great  distances  over  the  earth's  curved 
surface  bv  Poincare.  who  wrote  it 
Ih 

/.X 

where  a  is  a  term  independent  of  the  distance  but  dependent 
upon  the  wave-length.  This  formula  was  checked  by  the 
experiments  of  L.  W.  Austin,  and  may  be  taken  as  a  fairly  trust- 
worthy guide  for  the  transmission  of  signals  in  the  day-time 
when  strays  are  not  bad,  and  it  may  be  regarded  as  taking 
account  of  the  curvature  of  the  globe  and  of  the  absorption 
in  the  illuminated  atmosphere  and  in  the  surface  of  the  earth. 
Austin  and  Cohen  showed  that  the  experimental  results 
indicated  that  the  term  a  in  the  above  expression  is  inversely 
proportional  to  the  square  root  of  the  wave-length  emjDloyed 
in  the  transmission.  This  has  recently  been  confirmed  by 
the  diffraction  theory  of  G.  X.  Watson. 

Watson"s  modification  of  the  Poincare  formula  has  thus 
given  a  theoretical  basis  to  the  Austin-Cohen  empirical 
formula.  It  expresses  the  field  at  a  receiving  station  as 
proportional  to 

—    £— "■f/V^ 

/.x 
when  a  is  constant.     In  order  to  produce  a  field  of  given 
magnitude   at  all  distances   and  with   any  wave-length  we 
must  have 

Suppose  that  curves  be  plotted  with  ,r  as  abscissne  and  values 
of  the  product  //)  as  ordinates,  /.  being  given  a  different  con- 
stant value  for  each  curve, 
Ui  \,\        we    shall    then     obtain    the 

singly  infinite  family  of 
curves  indicated  herewith 
(which  does  not  attempt 
accurate  representation  of 
the  shapes). 

The    envelope   of    the  full 

line   curves  is  shown    by  the 

broken     line.        Its 

—       equation  is  obtained 

by  differentiating 
the  above  expression  partially  with  respect  to  /  and  eliminat- 
ing /..     On  differentiating  we  obtain 

x—\ax-!}.^  =  0, 
and  on  substituting  in  the  original  expression  we  find 

Ih  =  cx^, 
where  c  is  a  constant,  as  the  equation  of  the  envelope.  Stated 
verbally  the  last  equation  shows  that  if  as  distance  increases 
the  wave-length  be  varied  so  as  always  to  produce  the  required 
signal  intensity  with  the  least  possible  value  of  //;,  then  Ih 
must  be  proportional  to  the  cube  of  the  distance.  Here  in 
speaking  of  signal  intensity  it  is  tacitly  assumed  that  the 


same  receiving  antenna  and  recei\ang  apparatus  is  in  use 
throughout  the  motion  of  the  receiving  station,  that  is  as  x 
varies.  Whether  the  receiving  apparatus  is  highly  sensitive 
or  very  insensitive  does  not  affect  the  form  of  the  above 
formula  ;  it  affects  only  the  proportional  factor. 

If  tlie  transmitting  station  remains  the  same  throughout 
thee-xperiments  the  power  required  for  signalling  varies  approxi- 
mately as  the  sixth  power  of  the  range.  But  in  practice  higher 
antennse  are  erected  for  long  ranges  than  for  short  ranges, 
and  this  with  other  structural  changes  greatly  alters  the  state- 
ment about  the  power  necessarv.  It  is  for  this  reason  pre- 
ferable to  think  always  in  terms  of  the  product  Ih  of  the 
sending  antenna  and  to  use  the  formula  last  written. 

In  reply  to  the  other  question  raised  by  vour  correspondent 
the  proof  of  the  formula  for  antenna  resistance  which  I  give 
on  p.  129  of  my  second  edition  has  never  been  published, 
though  I  have  described  it  to  two  or  three  friends.  I  shall 
endeavour  to  communicate  at  an  early  date  a  short  derivation 
of  the  formula. — I  am,  &c., 

London,  ilarch  6.  W.  Eccles. 


THE  TREND  OF  ELECTRICAL  EDUCATION. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN". 

Sir  :  I  should  like  to  make  one  or  two  comments  on  the 
article  you  published  on  February  27. 

I  did  not  wish  to  put  forward  anv  plea  in  favour  of  engineers 
learning  shorthand,  book-keeping  or  even  company  law. 
What  seems  to  me  most  necessary  is  that  the  financial  side 
of  an  undertaking,  such  as  an  electric  power  supply  system, 
should  be  considered  at  College  as  well  as  its  technical  side, 
so  that  the  students  shall  not  look  at  engineering  problems 
solely  from  the  point  of  view  of  scientific  efficiency.  The 
factor  of  cost  is  a  predominant  one  in  practice  ;  it  is  funda- 
mental, and  as  such  it  should  be  discussed. 

At  this  University  the  matter  has  received  careful  con- 
sideration, and,  although  the  new  regulations  have  not  yet 
been  formulated,  it  is  proposed  to  hold  during  the  fourth  year 
of  instruction  optional  courses  in  subjects  dealing  with  the 
commercial  side  of  engineering,  including  scientific  manage- 
ment, contracts  and  specifications,  and  the  "  human  element  " 
in  factories,  but  these  would  not,  of  course,  form  subjects  of 
Universitv   examination. 

It  is  I  think  a  matter  for  congratulation  that  a  large  number 
of  important  positions  in  industry,  such  as  managers  of  rail- 
ways and  general  managers  of  other  large  engineering  works, 
are  now  being  filled  by  men  who  have  had  an  engineering 
education.  May  I  again  express  my  concurrence  in  the  view 
that  Mr.  Peck  has  put  forward,  and  which  you  support,  that 
the  soundest  tendency  in  educational  institutions  is  to  specialise 
in  fundamental  principles. — I  am,  &c., 

Liverpool,  March  2.  E.  W.  Marchant. 


LOSSES  IN  TRANSFORMERS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN". 

Sir  :  While  Mr.  R.  0.  Kapp's  article  on  this  subject  in  your 
issue  of  February  13th  is  interesting,  it  deals  with  the  subject 
from  rather  a  narrow  jjoint  of  view,  and,  unless  some  of  the 
other  aspects  are  pointed  out,  it  may  be  liable  to  encourage 
specifications  which  do  not  lead  to  the  best  all  round  results. 

The  manufacturers"  objections  to  designing  transformers  in 
accordance  with  Mr,  Kapp"s  article  have  already  been  pointed 
out  by  Mr,  Kennett  in  your  issue  of  February  20th,  Mr,  Kapp 
is,  however,  primarily  concerned,  quite  rightly,  with  the  user, 
who,  after  all,  both  paj-s  the  money  and  operates  the  apparatus. 

What  I  wish  to  point  out  is  that,  even  from  the  user's  point 
of  view,  there  are  two  serious  objections  to  Mr.  Kapp's  pro- 
posals. First,  specifpng  a  high  copper  loss  means  a  reduction 
in  both  permanent  and  short-period  overload  capacity,  and  to 
the  user  overload  capacity  is  a  very  important  matter. 
Secondly.  I  do  not  think  it  is  at  all  certain  that  the  high  copper 
loss  design  actually  results  in  cheaper  running  costs.  Mr. 
Kapp  falls  into  a  very  common  error  when  he  assumes  a  fixed 
price  per  unit  for  the  losses  quite  independently  of  their  nature. 
No  engineer  would  think  of  supplying  to  an  outside  consumer 
a  constant  24  hour  load  (such  as  the  iron  losses  of  the  trans- 
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former)  at  the  same  price  ])er  unit  as  a  load  having'  a  load  faetor 
of  27  per  cent,  (the  figure  .Mr.  Kapp  give.*  for  hi.s  eoi>per  losses). 
In  pre-war  times  a  very  common  tariff  was  £1  per  kilowatt 
ma.ximum  demand,  plus  a  farthing  per  unit.  It  would  not 
be  fair  to  take  the  selling  price,  as  this  would  give  too  high 
a  value  to  the  losses  :  but  the  j)roportion  between  capital 
charges  and  running  costs  will  be  about  the  same.  Taking  as  a 
suitable  present-day  figure  for  the  value  of  lo.sses  on  a  medium- 
size  system  £3  per  kilowatt  plus  0-2d.  per  unit,  the  value  of  the 
losses  in  the  two  cases  .Mr.  Kapp  considers  work  out  at  23-8d. 
and  22'9d.  per  annum  per  kilovolt-ampere  installed,  as  against 
Mr.  Kapp's  figures  of  3s.  and  2s.  6d.  Hence,  it  will  be  .seen 
that  if  i)roper  values  are  given  to  the  losses  the  variation  in  the 
projiortion  between  iron  and  copper  loss  of  a  transformer  does 
not  influence  the  actual  costs  appreciably.  It  is.  therefore, 
nmch  better  to  leave  this  ratio  to  be  settled  to  suit  the  many 
other  considerations  which  have  to  be  taken  into  account  in 
designing  a  transformer. — I  am,  &c., 

Newcastle-upon-Tyne,  Feb.  2i.  J.  R.  Be.ard. 

FOWLERS  BATTERY  RULES. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Two  readers  have  something  to  say  on  my  letter  that 
appeared  in  your  issue  dated  February  13.  I  will  first  reply 
to  Mr.  Mercer,  because  there  appears  to  be  only  one  point 
that  he  does  not  thoroughly  understand — namely,  the  ease 
and  quickness  with  which  my  rule  will  settle  any  case  no  matter 
how  complicated.  I  did  not  try  to  make  this  clear  in  my  first 
letter,  being  anxious  to  focus  attention  on  the  main  point, 
which  is  this  :  my  rule,  rejected  by  Fowler's  Electrical  En- 
gineer's Pocket  Book,  is  demonstrably  riglit ;  but  each  of  the 
two  rules  given  in  that  book  is  seriously  wrong. 

If  we  now  suppose  a  case  in  which  A' =  240  and  A:=0-75, 
we  may  first  notice  that  si- =  180  w'hen  p  =  l.  Then,  knowing 
that  sk  varies  inversely  as  p,  we  see  that  we  want  some  value 
of  p  that  is  not  very  far  from  the  square  root  of  180.  Trying 
12  as  the  most  convenient  appro.ximation  we  get  ;)  =  12  with 
si'=15.  This  tells  us  that  no  value  of  p  can  give  a  greater 
current  than  12  does  unless  it  is  13  or  14,  which  are  the  only 
integers  between  the  above  12  and  15.  But  13  and  14  are 
impossible,  and  our  answer  is  therefore  p=12  or  p  =  l5  ;  each 
of  these  arrangements  gives  the  same  current,  since  sk  =  l2 
when  ;)  =  15,  so  that  p  and  sk  are  just  as  nearly  equal  in  the 
one  case  as  in  the  other.  Your  readers  will  have  seen  that 
Mr.  Lisle's  method  takes  much  longer  than  this  when  applied 
to  a  much  simpler  case  ;  and,  as  I  will  presently  show,  his 
method  is  not  reliable. 

Mr.  Mercer  thinks,  however,  that  I  should  try  to  put  my 
rule  into  such  a  shape  that  we  have  to  make  some  single 
variable  as  near  as  possible  to  some  constant.  I  can  do  this, 
as  follows  :  Make  log  p  as  near  as  possible  to  log  \/NrjR. 
He  will  at  once  see  that  this  is  correct,  since  he  has  already 
noticed  how  we  have  hitherto  been  in  search  of  a  geometrical 
mean.     But  I  much  prefer  the  form  given  in  my  previous  letter. 

I  was  very  glad  to  read  the  argument  put  forward  by  Mr. 
Lisle  ;  for  he  makes  the  same  mistake  as  Professor  Miles 
Walker  (of  the  Manchester  University  and  College  of  Tech- 
nology), and  the  correction  of  this  in  your  journal  may  prevent 
any  further  misleading  of  Manchester's  young  electricians. 
I  do  not  mean  to  suggest  that  the  Manchester  professors  are 
too  stupid  to  see  their  fallacy  after  I  have  pointed  it  out ; 
my  belief  is  that  they  dare  not  teach  what  they  now  know  to 
be  correct,  for  fear  of  offending  the  Board  of  Education  exa- 
miners on  whose  authority  the  usual  rule  has  been  adopted. 

Mr.  Lisle  points  out  that  the  statement  R=srjp  is  only 
another  way  of  saying  p  =  srjR;  and  this  certainly  shows 
that  the  usual  rule  is  equivalent  to  mine  in  the  special  case 
tchere  the  battery  resistance  can  he  made  actually  equal  to  the 
resistance  oj  the  external  circuit.  But  he  (erring  in  the  good 
company  of  Professor  Miles  Walker  and  others)  has  jumped 
to  the  conclusion  that  these  rules  will  also  be  equivalent  in 
every  other  case.  If  he  had  properly  applied  them  to  the 
simple  test  case  that  I  mentioned  he  would  have  found  that 
this  is  a  great  mistake.  But  when  he  attempted  this  appli- 
cation he  forgot  the  conditions  of  the  problem.     He  thought 


it  was  allowable  to  vary  the  juimber  of  cells  in  order  to  suit 
his  calculated  values  of  s  and  p. 

Undoubtedly  wi'  get  a  problem  of  greater  i)ra(tical  im])or- 
tance  when  we  allow  some  of  the  available  cells  to  i)e  dis- 
pensed with  :  and  for  this  I  gave  a  "  sui)plemeiitary  rule  "' 
in  the  last  paragra]>h  of  my  previous  letter,  which  Mr.  Lisle 
has  evidently  not  read  with  due  care.  His  method  of  dealing 
with  this  problem  is  always  much  more  troublesome  than 
mine,  and  is  sometimes  actually  misleading,  which  mine  never 
is.  Take,  for  example,  the  case  of  A'  =  26,  >  =  1  and  /?  =  2-05. 
Here  he  would  say  .9  =  V26x  2-05  =  7-3.  therefore  p  =  26/7-3 
=  3-56;  and  he  would  then  calculate  the  currents  given  by 
;j  =  3  with  .«  7  and  by  p  =  4  with  «  =  6,  from  which  he  would 
conclude  that  the  latter  is  the  best  possible  arrangement. 
But  the  best  arrangement  is  really  p  =  '3  with  .s  =  8,  as-your 
readers  can  easily  verify.  Some  of  them  may  doubt  mv 
statement  that  Mr.  Lisle's  method  would  cause  him  to  waste 
his  time  in  calculating  the  current  given  by  p  =  3  with  s=7  • 
for  a  greater  current  will  obviously  be  given  by  /)  =  3  with  «=8. 
But  a  reference  to  his  letter  will  show  that  I  am  not  in  any  way 
misre[)resenting    him. — -I   am,    &c., 

Newcastle-on-Tvne,  W.    F.    Dixtok 

March    1.       ■  

SCIENTIFIC  AND  TECHNICAL" BOOKS. 

to  the  editor  ok  the  electrician. 

Sir  :  One  part  of  the  descriptive  catalogue  of  the  British 
Scientific  Products  Exhibition,  organised  by  the  British 
Science  Guild  last  year,  was  devoted  to  selected  lists  of  books 
on  science  and  technology. 

The  Guild  has  been  asked  to  extend  these  lists  so  as  to 
include  not  only  all  branches  of  science — both  biological  and 
physical — but  also  the  chief  technical  subjects.  It  has  under- 
taken to  do  this,  and  a  committee,  of  which  I  am  chairman, 
has  been  appointed  to  prepare  such  a  catalogue. 

The  li.sts  will  be  limited  to  books  of  British  origin  actually 
in  current  catalogues  of  the  publisliers,  so  that  they  can  be 
obtained  iu  the  usual  way  through  booksellers.  School  books 
and  elementary  manuals  will  not  be  included,  and  the  general 
standard  will  be  that  of  college  courses  in  scientific  and  technical 
subjects,  or  of  works'  libraries.  Each  list  will  be  submitted 
to  authorities  upon  the  subject  with  which  it  deals  ;  but  in 
order  to  secure  that  no  important  work  is  omitted,  the  com- 
mittee invites  the  assistance  of  everyone  interested  in  its  task. 
Such  aid  may  be  afforded  by  sending  (to  the  British  Science 
Guild,  6,  John-street,  Adelphi,  London,  W.C.2)  lists  or  single 
titles  of  British  books  of  standard  value  or  proved  worth  in  any 
branch  of  science  or  industry.  I  shall  much  appreciate  help 
of  this  kind  which  any  of  your  readers  may  be  able  to  give. — 
I  am,  &c., 

London,  March  3.  R.  A.    Gregory. 


HARDENING  AND  TEMPERING— A  CONFUSION 

OF  TERMS. 

to  the  editor  of  the  electrician. 

Sir  :  We  receive  a  number  of  enquiries  from  electrical 
firms  for  furnaces  for  '"  tempering "  steel.  In  the 
majority  of  cases  what  is  really  required  is  a  furnace  for 
"  hardening "  steel.  In  view  of  the  activities  of  our  gas 
friends  we  think  that  it  would  be  well  for  electrical  engineers 
to  acquaint  themselves  more  fuUy  with  the  correct  technical 
terms. 

Hardening  and  tempering  are  distinct  heat  treatment  pro- 
cesses. Hardening  involves  heating  up  to  a  high  temperature, 
say,  anything  over  750°  C,  according  to  the  nature  of  the 
steel.  Tempering  involves  reheating  after  hardening  to  a 
comparatively  low  temperature,  generally  between  200  and 
300°  C,  according  to  the  nature  of  the  work  that  the  steel 
has  subsequently  to  ])erform. 

If  electrical  heating  service  is  to  progress  it  is  in  our  opinion 
most  important  that  there  should  be  no  uncertainties  intro- 
duced into  our  speech  or  writings  by  the  use  of  careless  ter- 
minology.— We  are,  &c., 

Automatic  and  Electric  Furnaces,  Ltd. 

London,  Feb.  26.  E.  P.  Barfield. 
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Power  Supply  in  the 
Rhine  Valley. 

There  was  a  time  when  with  our  national  habit  of  .self- 
depreciation  we  were  accustomed  to  look  to  Germany  as  a 
mentor  in  everything  electrical.  A  design,  a  jJoHcy,  a 
system  were  good  because  they  were  German,  and  they 
were  worthy  of  adoption  in  this  country  for  the  same 
reason.  That  stage  has  been  passed.  We  are  once  again 
beginning  to  be  interested  in  German  electrical  work,  it 
is  true,  but  we  are  interested  in  a  spirit  of  criticism,  certain 
that  though  we  may  learn  from  our  erstwhile  enemy  we 
shall  no  longer  hold  the  relative  roles  of  pupil  and 
master. 

Electrical   Details    of   an   Interesting   Scheme. 

This  new  spirit,  which  we  feel  is  all  for  the  good  of  the 
electrical  industry  in  this  country,  was  evident  in  the 
lecture  recently  delivered  before  the  North  Western  Centre 
of  the  Institution  of  Electrical  Engineers  by  Lieut-Col. 
F.  C.  Aldous  and  Mr.  A.  E.  Leicjh  Scanes,  and  was  still 
more  evident  in  the  discussion  which  followed  the  lecture. 
The  lecturers  set  out  to  survey  the  position  of  electric 
power  supply  in  the  lower  Rhine  Valley  and  to  give  a  general 
idea  of  the  development  that  has  taken  place  in  that  area 
during  the  past  three  years.  It  will  be  remembered  that 
the  district  considered,  which  ."tretches  approximately 
from  Essen  to  Ahrweiler  is  ministered  to  as  far  as  electricity 
is  concerned  by  a  company  known  as  the  Rhenisch  West- 
falisches  Electricitiitswerk.  This  company  operates  through 
a  number  of  subsidiary  companies  and  supplies  three-phase 
current  at  the  standard  frequency  of  -SO  to  works  -and 
communes  in  its  area  and  direct  current  to  tramways. 
The  transmission  voltage  is  usually  25,000  volts,  and  the 
three-phase  supply  voltage  5,000  volts.  The  power  stations 
are  all  interlinked  and  continuity  of  supply  is  ensiured  by 
the  use  of  ring  mains. 

In  this  area,  as  in  many  others,  both  in  Germany  and 
in  this  country,  the  increasing  demand  for  power  necessi- 
tated the  provision  of  more  generating  plant,  and  as  far 
back  as  1911  a  large  power  station  known  as  Goldenbergs- 
werk  was  begim,  which  at  the  outbreak  of  war  was  in 
operation,  one  15.000  kw.  turbo-generator  being  iiLstalled. 
During  the  war  this  was  considerably  extended,  and  at 
the  present  time  there  are  in  addition  five  other  15,000  kw. 
turbo-alternators  and  two  50,000  kw.  turbo-alternators, 
making  the  total  capacity  of  the  station  190,000  kw.,  which 
is   something  like  a  super-station. 

Lignite  versus  Condensing  Water. 

The  interesting  feature  about  this  station  is  not  so  much 
its  size,  but  the  fact  that  it  is  built  right  on  the  lignite 
fields,  whence  it  derives  its  fuel.  This  arrangement  was 
adopted  as  the  low  calorific  value  of  that  form  of  fuel, 
and  the  large  quantity  of  water  which  it  takes  up,  makes  it 
necessary    for    about    four    or  five   times    more    fuel    by 


weight  to  be  burnt  per  horse  power  generated  than  if 
ordinary  coal  were  used.  Every  advantage  is  taken  at 
Goldenbergswefk  of  automatic  appliances,  the  fuel  being 
dealt  with  mechanically  from  mine  to  boiler  in  a  way  which 
a  year  or  two  ago  would  have  made  it  a  good  example  of 
the  most  modern  practice,  and  even  now  the  details  of  the 
plant  as  given  by  the  lecturers  are  worthy  of  study. 

There  is,  however,  another  side  to  the  picture.  A  station 
of  this  size  requires  a  very  large  quantity  of  cooling  water, 
and  at  Goldenbergswerk  this  can  only  be  obtained  by  the 
use  of  cooling  towers.  Not  only  does  this  necessarily 
reduce  the  efficiency. of  the  plant,  but  those  who  argue  that 
the  use  of  this  ecpiipment  also  increases  the  fire  risk  of  the 
stations  will  be  able  to  justify  their  views  by  a  reference 
to  the  fire  at  this  place  which  destroyed  about  half  the 
towers.  The  cause  of  the  fii'e  seems  to  have  been  the  deposi- 
tion of  coal  upon  the  -w-6odwork  of  the  towers  and  its 
ignition  of  the  combination  by  sparks  from  a  fire  at  another 
factory  some  distance  away.  It  is  also  interesting  to  note 
that  owing  to  the  excessive  hardness  of  the  water  the 
installation  of  softening  plant  was  essential,  as  without  it 
the  tubes  became  almost  invariably  choked  in  about  six 
months. 

The  Cooling  of  x^lternators. 

Those  who  agreed  with  and  those  who  opposed  Mr. 
Shepherd's  views  on  the  subject  of  cooling  turbo-alter- 
nators which  he  put  forward  in  his  recent  Paper  before 
the  Institution  of  Electrical  Engineers  will  be  interested 
to  learn  that  at  the  Goldenbergswerk  no  excessively  modern 
arrangements  in  this  direction  have  been  adopted.  Air 
cooling  is  employed  with  both  radial  and  axial  ventilation, 
and  the  discharge  is  into  the  engine  room.  Those  who 
think,  however,  that  water  cooling  of  turbines  will  reduce 
the  fire  risk  will  be  interested  to  learn  that  this  is  looked 
after  at  this  particular  station  by  the  use  of  compressed 
carbon  dioxide,  a  system  which  the  lecturers  report  works 
well  and  which  was  favourably  commented  upon  in  the 
discussions. 

The  Space  Question. 

A  striking  featiu:e  about  the  station  is  the  amount  of 
space  allowed  for  the  plant.  And  some  engineers  in  this 
country  will  read  with  envy  that  there  is  ample  room 
between  the  machines  to  remove  the  heaviest  part  and 
deposit  it  on  the  adjacent  floor.  This  is  a  practice  which 
might  well  be  followed  in  this  country,  though  the  limitation 
of  land  which,  as  Mr.  Dickinson  pointed  out  in  the  dis- 
cussion, is  usual  over  here  often  makes  this  difficult.  Never- 
theless it  is  a  point  for  consideration,  as  a  case,  such  as 
occurred  recently  where  the  repair  of  a  turbine  rotor  w^as 
greatly  impeded  because  there  was  nowhere  in  the  station 
to  put  it  w^hen  it  was  lifted  out  of  its  place,  is  not  much 
of  a  tribute  to  the  way  many  of  our  stations  are 
laid  out. 

The  electrical  gear  in  the  station  does  not  seem  to  present 
any  great  features  of  novelty  except  that  the  difierent 
phases  of  the  50,000  kw.  generator  switches  which  have 
been  successfully  tested  to  break  a  load  of  100,000  kw. 
are  "not  in  separate  chambers,  so  that  a  breakdown  would 
be  disastrous.  It  is  also  interesting  to  note  that  mercury 
vapour  rectifiers  similar  to  those  described  recently  in  our 
columns  are  installed  in  some  of  the  sub-stations. 

At  the  present  time  when  electrical  engineers  generally 
are  interested  in  the  design  and  erection  of  large  power 
stations  Col.  Aldous  and  Mr.  Scanes  ai'fe  to  be  congra- 
tulated in  bringing  before  us  the  details  of  this  plant,  which 
in  many  ways  at  least  shows  us  what  to  avoid. 


300 


THE  ELECTRICIAN. 


Mar.  11   12,   1020. 


The  Western  Klectric   Co/s    Loud 
Speaking  Telephone. 


The  rpquircmiiits  uf  mmiiTn  oivilisjition  iirr  many  uml  various.  At 
■  '110  tiiiif.  if  annouiu'emenls  liad  to  be  madp,  tlu-  unniilod  human  voioi> 
was  ioiisiilere<l  sullitiont,  and  if  people  could  not  hear  what  was  said 
that  was  their  look  out.  An  advance — if  such  it  could  be  called — was 
the  invention  of    the   phonograph  ;    but  this  instrument   has   certain 


aiul  football  matches,  iii-e  hunfi  mouth  downwaiils,  as  shown  in  l-'ig.  4_ 
The  battery  deserilx-d  in  the  diagram  as  the  hidh-tensioii  battery  has  a 
voltage  of  about  iln  volts,  though  this  voltage  and  the  capacity  of 
liattery.  of  course,  depends  on  the  numU'r  of  receivers  in  use.  C? 

The  demonstraliiin  of  the  capabilities  of  this  arrangement  was  most 
effective.  Newspaper  extracts  read  by  both  a  male  and  female  employee 
were  accurately  and  clearly  reproduced  to  the  small  audience  of  I'resg 
representatives   standing   under  the    trumpets.      In    sjK'aking   for    thi» 


Input 
Transformer 

Trans^^T^ 


3  Electrode 
Val\/e 


>,/r,    L ,  Loud-speakirt6 


Fig.  1. 


Hi'^h  Tension 
Battery 


Fill.  3. 


obvious  disadvantages.  The  reproduction  is  accompanied  by  painful 
resonance  effects  even  in  the  most  modern  machines,  and  a  speech  or  an 
announcement  cannot  be  quickly  made  to  an  audience — i.e.,  a  record 
has  first  to  be  taken.  To  electrical  engineers  the  solution  of  this  problem 
obviously  lies  in  the  employment  of  a  loud-speaking  telephone  of  some 
kind.  By  forcing  up  the  transmission  current  the  volume  of  the  speech 
sounds  received  is  also  increased  :  but  this  is  accompanied  by  a  great 
deal  of  resonance  and  distortion,  which  detract  from  the  quality  of  i\\v 
sounds  received. 


Armature. 


Fro.  2. 


These  difficultios  seem  to  be  successfully  overcome  in  the  loud-speaking 
telephone  designed  by  the  Western  Electric  Company  which  we  inspected 
recently.  In  this  equipment  a  specially  designed  transmitter,  which  is 
shown  in  section  in  Fig.  1,  is  used  in  connection  with  a  battery 
of  three  electrode  amplifiers,  the  arrangement  employed  being  that 
shown  in  Fig.  3.  These  amplifiers  may  be  said  to  be  arranged  in  three 
stages,  the  first  and  second  of  which  are  voltage  amplifiers  and  the  third 
a  power  amplifier.  In  the  first  stage  one  valve  is  used,  in  the  second 
two,  while  the  number  employed  in  the  third  depends  on  the  number  of 
receivers  in  use.  Fig.  2  shows  a  section  of  the  receiver  used.  Both 
receiver  and  transmitter  have  been  designed  to  overcome  resonance 
troubles.  These  receivers  are  fitted  with  horns  similar  to  those  used  on 
gram'.)phones,  and  for  outdoor  work,  such  as  addressing  large  audiences 
or  making  announcements  of  the  departure  of  trains,  results  of  elections 


purpose  it  is  not  necessary  to  stand  very  close  to  the  transmitter,  and  the- 
uncomfortable  position  usually  necessary  when  si)eaking  into  an  ordinary 
telephone  need  not,  therefore-,  be  assumed.  A  gramophone  record  and  a 
pianofort*'  solo  were  reproduced,  while  the  capabilities  of  the  instrument 
for  indoor  work  were  also  demonstrated. 


Fic.  4. 

We  understand  the  instruments  shown  are  not  yet  on  the  market,  but 
that  their  employment  on  certain  special  occasions  has  fully  demonstrated 
their  usefulness. 


The  Minister  of  Transport  has  extended  for  one  year  from  Aug.  15,. 
1920,  the  period  for  the  completion  of  the  overhead  equipment  and  other 
apparatus  for  working  the  trolley  vehicles  authorised  by  the  Chesterfield 
Corporation  Railless  Traction  Act,  1913,  and  by  one  year  from  .July  8, 
1920,  the  period  limited  by  the  Chesterfield  Corporation  Act,  1914,  for 
the  completion  of  certain  tramways. 
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Horizontal  Telephone  Gable  Dividing 
Boxes. 


The  operation  of  an  extensive  power  system  requires  the  services  of  an 
official,  known  in  the  United  States  as  a  load  despatcher,  but  whose 
-functions  are  really  better  described  by  the  term  load  controller.  From 
some  central  position  he  watches  the  load  increase  or  decrease  on  the 
various  sections  of  the  network,  and  issues  his  orders  accordingly.  The 
duties  of  this  official  are  likely  to  become  more  important  and  onerous 
tis  interlinking  develops,  and,  in  order  that  he  may  carry  them  out 
properly,  an  efficient  telephone  system  is  necessary.  This  factor  intro- 
duces certain  problems,  one  of  which  is  the  provision  of  a  good  mechanical 
arrangement  of  terminals  in  the  di\'iding  boxes  to  ensure  easy  testing  and 
alterations.  A  solution  of  this  problem  is  afforded  by  Messrs.  A.  ReyroUe 
&  Company  in  their  new  horizontal  telephone  cable  dividing  box  which 
we  illustrate  herewith.  This  is  designed  for  dividing  and  sealing  the 
.jends  of  multi-core  lead-covered  cables,  for  leading  off  single  cable  tap- 
I^ings  and  making  other  connections.     For  accessibility,  the  terminals 


View  of  Telephone  Dividing  Box  with  Cover  Removed. 

have'been  arranged  in  a  horizontal  plane,  a  sheet-iron  cover  protecting 
the  terminals  from  dirt  and  dust. 

Although  the  normal  working  voltage  is  very  low  on  telephone  systems, 
it  has  been  found  by  experience  that  ample  clearances  and  good  insula- 
tion between  terminals  is  necessary  to  avoid  interruptions  of  service 
which  may  otherwise  be  occasioned  by  abnormally  high  voltages,  such 
as  those  induced  by  earth  currents  passing  through  the  lead  sheathing. 
These  designs  provide  insulation  sufficient  to  mthstand  the  ordinary 
t«sts  for  2,000  volt  working.  The  terminals  are  provided  with  Ross- 
Courtney  washers,  which  allow  the  wires  to  be  readily  disconnected  and 
reinstated  without  impairing  the  contact. 

It  is  frequently  necessary  to  loop  cable  in  and  out  of  the  sub-station, 
tappings  being  taken  from  some  of  the  conductors  to  instruments  in  the 
sub-station.  The  design  enables  two  or  more  of  these  boxes  to  be  pl^ed 
.side  by  side.  The  terminal  bases,  forming  as  it  were  a  flat  table,  is  very 
convenient  for  bridging  across  connections  from  one  box  to  another. 
Cross  grooves  are  provided  to  allow  for  a  neat  lay  of  conductors.  The 
ends  of  the  multi-core  cable  are  sealed  in  the  ordinary'  way  with  dividing 
tox  compound. 


Bradford  Electricity  Department. 


The  troubles  of  the  Bk.idfi>rd  Electricity  Committee  in  regard  to  the 
supply  of  electrical  energ}'  have  been  successfully  surmounted,  thanks 
■in  a  great  measure  to  the  efforts  of  the  city  electrical  engineer  ( ilr.  Thos. 
Roles),  who  reported  last  week  that  the  largest  turbo-generator,  which 
broke  down  in  October,  had  been  repaired  and  had  been  running  for  a 
fortnight.  When  the  breakdown  occurred  the  winter  load  was  in 
prospect,  and  the  stoppage  was  a  matter  of  grave  concern.  The  Cor- 
poration was  previously  supplying  the  Yorkshire  Electric  Power  Com- 
pany with  current  up  to  1,500  kw.,  and  the  company  not  only  relieved 
them  of  that  load,  but  also,  at  considerable  inconvenience,  gave  tlie 
Corporation  a  load  of  998  kw.,  while  Shipley  Urban  Council  supplied 
495  kw.  As  it  was  expected  that  there  would  be  a  demand  for  23,000  kw. , 
and  the  maximum  capacity  of  the  plant  available  was  only  12,900  kw. 
.after  the  breakdown,  it  was  decided  to  approach  the  masters  and  men  of 
the  textile  trade,  through  the  Industrial  Council,  and  agreements  ^^el■e 
reached  which  would  have  been  carried  out  in  certain  eventualities. 
If  it  had  not  -been  for  the  moulders"  strike,  there  was  no  doubt  that 
supplies  to  the  textile  and  otiier  consumers  would  have  had  to  be 
curtailed.  The  engineering  trades  and  the  general  body  of  consumers 
were  also  approached,  and  it  was  largely  on  account  of  the  co-operation 
of  all  concerned  that  the  department  had  been  able  to  pull  through.  On 
the  day  after  the  repairs  had  been  completed  another  generator  became 


iillc  for  about  48  hours.  When  the  second  generator  was  put  right,  on 
the  (la\  following,  the  weather  was  very  foggy,  and  the  plant  carried  the 
heaviest  load  it  had  borne  during  the  winter.  The  Electricity  Com- 
mitt<e  had  now  removed  all  restrictions  as  to  the  use  of  electric  current, 
and  in  the  near  future  they  hope  to  have  at  work  the  first  of  two  new 
turbines,  each  of  12,000  to'l5,000  kw. 

A  social  gathering  was  held  in  the  Town  Hall  last  week  to  celebrate  the 
taking  off  of  all  restrictions,  and  to  thank  the  Metropolitan-\'ickers  Elec- 
trical Company  and  the  fouremployees  of  the  company  who  had  carried  out 
the  work  continuously  in  12-hourshifts.  "  I  think.""  said  Mr.  Roles, "'  that 
in  these  days,  when  we  hear  so  much  about  the  unwillingness  of  employees 
to  work,  that  we  have  an  example  here  that  all  employees  are  not  tarred 
with  the  same  brush — and  probably  the  majority  of  them  are  not.  They 
were  quite  aware  tliat  unliss  tli.sc  iu;ic  liims  ww  lu-iim  run  t)ie  operatives 
in  other  trades  won  M  Iwl:iimiI\  irn  oii\  ciu,  und.  I  tliuiL  that  when  men 
will  give  up  their  ( 'llllstlll:[^  I  join  I, i  \  .^  and  «.ii  k  ii:.'lit  thiuuL-h  it  says  a  lot 
for  the  right  feeling  of  tho.se  men.  The  .\U-tropolitan-\  ickers  Company 
are  to  be  congratulated  that  they  have  such  men,  and  the  men  are  to  be 
congratulated  that  they  are  working  for  that  company." 

Jlrs.  Arnold  then  handed  to  each  of  the  workmen  (Mr.  R.  Lyson,  Mr. 
P.  tJreen,  Mr.  J.  Jones  and  Mr.  J.  Foulds),  on  behalf  of  the  Committee,  a 
wallet  containing  Treasury  notes. 

The  chairman  of  the  Committee  (Mr.  W.  Turner)  said  he  did  not  think 
that  any  of  the  half  a  score  of  municipalities  who  ha  I  been  in  a  position 
similar  to — or  worse  than — that  of  Bradford  had  emerged  so  successfully. 
The  Committee  had  that  day  passed  a  vote  of  thanks  to  the  textile 
industry,  as  it  was  the  first  with  which  the  Committee  communicated 
when  the  breakdown  occurred.  They  honoured  those  who  voluntarily 
agreed  to  work  "  unearthly  hours  "  if  matters  became  worse.  The  same 
loyal  spirit  was  shown  by  the  engineering  trades  in  accepting  incon- 
venient and  costly  restrictions  and  also  by  miscellaneous  power  users. 
After  endorsing  Mr.  Roles's  remarks  about  the  Metropolitan-Vickers 
Company  and  its  workers,  he  paid  a  warm  tribute  to  the  efforts  of  Mr. 
Roles  and  his  staff,  and  added  that  the  greatest  credit  belonged  to  them 
and  to  the  Committee  responsible  for  the  original  acquisition  of  the  plant. 
The  machines  were  intended  to  have  a  capacity  of  only  3,000  kw.,  but 
they  had  been  worked  at  5,000  kw.,  so  that  they  must  have  been  main- 
tained in  a  remarkable  state  of  efficiency.  Of  the  three  remaining 
turbines  when  the  breakdown  occurred  one  was  10  years  old,  one  17  and 
the  third  22  years  old. 

Mr.  H.  Mensforth,  of  the  Metropolitan-Vickers  Company,  said  that 
95  per  cent,  of  the  working  men  in  this  country  were  sound  and  honest. 
If  that  were  a  fact,  there  was  something  wrong  in  the  handling  of  men 
if  95  per  cent,  of  efficiency  was  not  obtained  from  them.  It  was  the  con- 
sidered opinion  of  his  firm  tliat  humanity  was  more  essential  than  science 
or  technical  education. 


The  Electricity  Supply  Industrial 
Council. 


A  special  meeting  of  the  National  .Joint  Board  of  Employers  and 
Staff  Members  (Electricity  Supply  Industry)  was  held  on  the  (ith  inst. 
to  consider  matters  referred  to  it  by  the  E.P.E.A.  The  latter  called  the 
attention  of  the  Board  to  the  action  of  Poplar  Borough  Council  in 
declaring  that  the  E.P.E.A.  was  not  a  recognised  Trade  Union  and 
instructing  certain  members  of  the  technical  staff  of  their  undertaking 
to  join  the  E.T.U.  or  the  Municipal  Officers  Association.  After  dis- 
cussion, the  employers'  side  of  the  Board  agreed  to  notify  Poplar  Council 
that  they  recognise  the  E.P.E.A.  as  a  Trade  Union  duly  registered, 
and  a  competent  body  to  deal  with  matters  affecting  the  technical  staffs 
in  the  electricity  supply  industry  ;  they  were  also  of  opinion  that 
members  of  the  E.P.E.A.  in  the  employ  of  Poplar  Council  should  be 
accepted  as  belonging  to  a  recognised  Trade  Union. 

The  E.P.E.A.  cited  the  case  of  the  Bournemouth  &  Poole  Electricity 
Supply  Company,  who  had  instructed  one  of  their  senior  officers  that 
he  must  resign 'his  membership  of  the  E.P.E.A.  on  the  ground  that 
'■  he  could  not  sit  on  both  sides  of  the  table."  The  employers"  side 
agreed  to  notify  the  company  that  the  employers"  side  of  the  Board 
had  decided  that  the  members  of  the  technical  staff  "  up  to  and  including 
the  Deputy  Chief  Official "  may  quite  properly  be  members  of  the 
E.P.E.A.  As  we  understood  that  the  duties  of  the  officer  (Mr.  tioodyer) 
are  such  as  to  bring  him  within  the  above  grades,  no  exception  can  be 
taken  to  his  membership  of  the  E.P.E.A. 

The  E.P.E.A.  referred  to  the  position  of  affairs  at  Stalybridge,  and 
the  evidence  indicated  that  the  Stalybridge,  Hyde,  Mossley  &  Dukiniield 
Tramways  &  Electricity  Board,  had  (o)  refused  to  institute  a  committee 
of  inquiry  into  the  dispute  ;  (b)  refused  to  refer  the  dispute  to  the 
employers'  side  of  the  National  Joint  Industrial  Council ;  (c)  refused  to 
hear  the  representatives  of  the  E.P.E.A.  in  connection  with  the  dispute. 
The  employers'  side  of  the  National  Board  agreed  to  urge  the  Minister 
of  Labour  to  order  an  inquiry  into  the  dispute.  Representations  were 
made  to  Board- by  the  Ministry,  but  as  the  staff  had  been  appointed 
no  action  was  taken. 


On  the  motion  of  the  Minister  for  Works  (Mr.  Ball)  the  New  South 
Wales  House  of  Representatives  in  Committee  decided  recently  that  a 
Bill  should  be  introduced  authorising  the  Constructios  of  Hydro- 
electric Works  at  Barren  Jack,  on  the  Tamut  river  and  its  tributaries, 
and  on  the  Nymboeda  river,  with  transmission  lines,  &c. 
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Commercial     Topics. 

Electrical  Supplies  for  Netherland  Indies. 

A. ,  cnliiii;  to  r.|i"its  tlun-  urc  l"")i1  openings  in  the  Netherlands  East 
Indies  for  electricul  yooils  and  apparatus  of  all  kinds,  electric  lighting 
sets,  electrical  tittiniis  and  accessories,  incandescent  lamps,  macliincry 
and  tools  for  planters,  aUiminium,  &c.  In  pre-war  days  the  Germans 
supplied  most  of  the  machine  tools,  a  good  deal  of  the  electrical  plant, 
Ac,  and  it  should  pay  our  manufacturers  and  exporters  to  devote  some 
attention  to  the  growing  requirements  of  this  market. 

Export  of  Electric  Radiators  and  Cooking  Apparatus. 

Thirc  is  an  iiicrcasiiii:  demand  for  electric  heating  and  cooking  appa- 
ratus in  the  countries  of  South  and  Central  America,  in  India,  in  Shanghai 
and  the  Far  East,  and  the  reports  to  hand  show  that  there  is  great 
difficulty  in  getting  goods,  especially  British  supplies.  We  hope,  there- 
fore, that  British  manufacturers  and  exporters  will  bestir  themselves 
and  endeavour  to  capture  these  expanding  markets  while  time  and 
opportunity  favour  them.  The  British  Consul  at  Colon  recently  re- 
ported that  the  Commissary  Department  of  the  Panama  Canal  was 
experiencing  ditficulty  in  obtaining  electric  grills  and  irons  from  the 
United  .States  owing  to  the  abnormal  demands  received  by  manufacturers, 
particularly  for  electric  irons,  during  the  past  year. 

*  •         *         • 

Germany's  Financial  and  Export  Problems. 

The  \'aluta  Commission  which  is  carrying  out  investigations  on  the 
linancial  and  coinniercial  position  of  Germany  has  made  a  number  of 
i-ecommendations  for  the  purpose  of  improving  the  exchange  rate, 
develoiiing  exports,  &c.  It  is  suggested  that  electricity  should  be  taken 
as  a  substitute  for  coal  and  as  a  means  of  decreasing  the  import  of  paraffin 
oil  and  motor  spirits  whenever  possible,  especially  by  utilising  water 
power  and  by  the  erection  of  high-tension  transmission  lines.  It  is 
pointed  out  that  ■  the  only  thorough  measure  for  a  continued  improve- 
ment of  our  economic  conditions,  and  of  the  Valuta,  is  to  encourage 
home  production,  which  ne<:e3sitates  increased  work  by  the  whole 
nation."  Steps  are  to  be  taken — through  the  press  or  authorities — to 
enlighten  the  public  on  this  point.  The  present  decrease  of  home  pro- 
duction is  attributed  to  the  insufficient  coal  supply  and  the  bad  rationing 
of  coal  as  a  result  of  transport  conditions.  The  question  of  opening 
new  coal  fields  is  to  be  taken  into  consideration  with  a  view  to  obtaining 
an  increased  production  of  brown  coal. 

Some  of  these  recommendations  might  very  well  be  taken  to  heart 
in  this  country,  where  the  demand  for  shorter  hours  and  other  cause? 
militate  against  increased  output. 

*  *         *         * 

Encouragement  of  Invention. 

Tt  is  will  kniiwii  tliat  inventors  are  a  poorly  rewarded  but  a  highly 
bcnctiiial  .■ircti""  of  tlic  community.  Owing  to  the  nature  of  their  work 
It  is  difficult  to  establish  an  effective  organisation  for  their  protection 
and  consequently  the  benefit  of  inventions  is  frequently  reaped  by  the 
manufacturers  who  undertake  to  exploit  patents.  Two  or  three  partial 
attempts  have  been  made  to  establish  an  organisation  for  the  protection 
and  exploitation  of  the  ideas  of  inventors  in  this  countrv,  but  nothing 
effective  has  so  far  been  done.  In  the  United  States  we  learn  of  a 
movement  to  establish  a  National  Laboratory  Foundation  for  Invention 
and  Research  by  independent  endowments  of  wealthy  men  and  large 
industrial  firms,  which  would  be  made  self-supporting  by  charging  a 
percentage  on  the  inventions  of  inventors  which  the  laboratory  will  help 
to  develop  and  market.  Financial  aid  would  also  be  given  to  poor  in- 
ventors. The  scheme  for  the  creation  of  the  Foundation  has  been 
prepared  by  llr.  Thomas  Howard,  Executive  Chairman  of  the  National 
Institute  of  Inventors,  which  has  a  membership  of  nearly  3,000.  We 
think  that  similar  work  might  be  undertaken  by  an  association  or 
organisation  which  would  be  representative  of  the  various  research 
associations  which  are  being  formed  in  this  country. 
*         *         *         * 

British  Publicity  Methods  in  South  Africa. 

The  senior  trade  Comnii.-.sioner  in  .South  Africa  (Mr.  Wickham),who 
deals  in  a  memorandum  in  the  Boarfl  of  Trade  -Journal  on  publicity 
methods  for  reaching  local  markets,  lays  stress  on  two  points.  The 
first  is,  that  if  goods  need  advertising  in  order  to  obtain  sales,  then  the 
manufacturer  must  see  to  it  that  they  are  advertised.  Many  merchants 
do  not  care  whose  goods  they  sell;  they  will  always  give  preference  to  those 
which  sell  most  readily,  and  these  are  generally  those  which  are  most 
freely  advertised.  It  is  the  manufacturer  who  profits  most  by  the  sale 
of  his  own  goods  ;  it  is  he  who  knows  their  intrinsic  value  and  their 
selling  points.  In  Mr.  Wickhara's  opinion  the  cost  of  advertising,  who- 
ever pays  it  in  the  first  instance,  is  in  the  end  partly  borne  by  the  con- 
sumer. If  distribution  is  properly  organised  and  goods  are  properly  put 
before  the  consumer,  it  is  the  ultimate  cost  to  the  consumer  and  not  the 
f.o.b.  or  ex-factory  cost  on  which  the  demand  and  turnover  depend. 
The  second  point  is  that  the  outlay  on  advertising  should  never  be 
based  on  existing  sales,  but  on  potential  sales.  Advertising  to  produce 
future  sales  is  in  the  nature  of  capital  expenditure.  To  keep  the  cost 
of  advertising  strictly  within  the  bounds  of  what  the  existing  turnover 
will  bear,  to  expect  to  pay  for  it  out  of  the  profits  on  present  sales,  is  to 
miss  the  whole   point  and  aim  of  advertising. 

Jlr.  Wickham  also  recommends  that  emphasis  be  laid  on  genuine 
selling  points,  such  as  quality,  durability  and  suitability  for  that  market 
and  not  to  expect  to  sell  goods  merely  by  harping  on  the  fact  that  they 
are  British  made. 


Electricity  Supply. 

LoNnoNDERRV  Corporation  has  increased  its  charges  for  electric 
lighting  by  50  per  cent. 

B.^Kliow  Corporation  has  a))plied  for  sanction  to  borrow  £;tr),000  for 
cable  extensions  for  transformers,  switchgear,  &c. 

LiMiu.x  Corponition  has  authorised  a  further  incn-ase  of  1.")  per  cent, 
in  the  charge  for  electric  current. 

The  salary  of  the  SouTHWARK  borough  electrical  engineer,  .Mr.  I).  M. 
Kinghorn,  has  U-en  increased  from  £400  to  £745  per  annum. 

The  salary  of  the  Postypridd  electrical  engineer  (Mr.  J.  Teasdel),ha8 
l)een  increased  to  £(>50  per  annum,  rising  by  annual  increments  of  £50 

to  mm. 

PoRTRisn  Urban  Council  has  arranged  with  the  Belfist  Bank  for 
two  loans  in  connection  \rith  its  electricity  scheme  of  £10,50(t  and  £4,500 
respectively,  repayable  in  25  years. 

Barking  Urban  Council  has  instructed  the  electrical  engineer  (Mr.  W. 
Holmes)  to  enter  into  negotiations  with  the  West  Ham,  East  Ham  and 
Ilford  electricity  undertakings  in  regard  to  a  bulk  supply  for  next  mnter. 

Hari<cii;\te  Corporation  have  followed  the  example  of  Southend 
Corporation  and  have  purchased  two  r>00  ii.ii.r.  Di  sel  engines  taken 
from  captured  German  submarines,  for  their  electricity  works. 

Salfohi)  Corporation  has  decided  to  apply  for  sanction  to  a  loan  of 
£144,344  for  additional  generating  plant,  cable  extensicms,  &c.,  in  order 
to  meet  the  demand  for  electrical  energy  next  winter.  A  sum  of  £47,340 
is  for  generating  plant  and  £42,000  for  boiler-house  plant 

CoLWVN  Bay  Urban  Council  recently  entered  into  an  agreement  with 
the  North  Wales  Power  &  Traction  Company  for  a  bulk  supply  of  elec- 
tricity, and  the  construction  of  the  overhead  transmission  line  has  been 
commenced.     Llandudno  Council  is  also  negotiating  for  a  bulk  sujjply. 

The  salary  of  Mr.  R.  B.  Leach,  borough  electrical  engineer  of  LoroH- 
BORoroH,  has  been  increased  to  £550  per  annum,  as  and  from  .Jan.  1, 1920. 
Mr.  Leach  also  holds  the  appointment  of  Local  Fuel  Overseer  imder  the 
Household  Fuel  and  Lighting  Order  for  the  Corporation  of  Loughborough. 

The  accounts  of  the  LiVEKPoor,  Electric  Supply  Depart.ment  for 
the  year  ended  Dec.  31  show  revenue  £1)29,539,  and  working  and  generrfl 
expenses  and  special  charges  amounted  to  £416,773,  leaving  gross  profit 
£212.7()t).  Interes  required  £70,4,52  and  sinking  fund  £60,477,  leaving 
£81,830.  of  which  £.50,000  has  been  contributed  to  relief  of  rates,  and  the 
remainder  placed  to  renewal  fund. 

Blackbj'kx  Corporation  has  accepted  a  report  of  the  electrical 
engineer  (Mr.  P.  P.  Wheelwright)  as  to  the  advisability  of  providing  a 
second  generating  set  of  10,000  kw.  at  the  new  electricity  generating 
station  at  Whitebirk.  A  special  sub-committee  also  recommends  that 
mechanical  soot  blowers  be  fixed  to  all  boilers  required  for  the  two 
10,000  kw.   generating   sets. 

Owing  to  the  rajiidly  increasing  demand  forclcctrira!  cnrrL'V  in  Ham- 
mersmith, the  Borough  Couuril  are  advi.scd  by  lln'  .l.ri  i  ir.il  .rigineer 
(Mr.  G.  Gilbert  Bell)  that  further  extensions  are  uiv''iil  l.v  ii.-.^l.-.l.  Subject 
to  the  consent  of  the  Electricity  Commissioners,  it  is  |iiuposed  to  instal 
a  7.000  kw.  turbo-generator,  with  auxiliary  plant,  at  a  cost  of  about 
£fiO,000,  and  to  extend  the  main  distributing  syst*>m  in  certain  districts 
at  a  cost  of  £21,093. 

In  a  report  on  the  recent  fault  on  an  old  feeder  cable  at  St.  Anues- 
ox-Sea  the  electrical  engineer  (Mr.  .J.  H.  Clothier)  states  that  faults  of 
the  character  in  question  are  due  to  the  method  originally  adopted  of 
laying  mains.  The  risk  of  damage  to  lamps  might  be  reduced  if  con- 
sumers saw  their  circuit  fuses  were  properly  graded.  "  Bottle  wire,  bell 
wire,  strijis  of  copper  and  hairpins  are  all  very  well  for  an  emergency, 
but  in  time  of  stress  the  lamps  suffered  from  lack  of  proper  protection." 

On  Tuesday  the  London  County  Council  sanctioned  loans  for  elec- 
tricity supply  extensions  to  Poplar,  St.  Pancras  and  Stepney  Borough 
Councils.  In  the  case  of  Poplar,  a  loan  of  £68,060  was  granted,  subject 
to  outstanding  loans  of  £11,580  on  displaced  plant  being  accounted  for. 
Of  the  St.  Pancras  load  of  £4,685,  a  sum  of  £3,406  is  for  building  work 
(repayable  in  30  years),  £518  for  machinery  (15  years)  and  £701  for  house 
services  (12  years).  The  Stepney  loan  of  £116,.500  is  for  a  5,000  kw. 
turbo-alternator  and  two  boilers,  and  the  jieriod  of  repayment  is  15  years. 

The  Mayor  of  Preston  (Councillor  Parkinson)  is  an  enthusiastic 
advocate  of  the  industrial  applications  of  electricity.  At  last  week's 
Corporation  meeting  he  said  :  "  I  believe  we  shall  see  the  time  when 
factory  chimneys  in  Lancashire  will  be  pulled  down  and  every  mill 
and  workshop  be  su]iplied  with  electricity."  This  statement  was  made 
in  reference  to  the  (iovemment's  scheme  for -a  super-power  electricity 
station  on  the  Ribble  banks.  Electricity,  he  said,  was  coming  into  its 
own  and  would  be  the  power  of  the  future.  The  Governmenthaviug  fixed 
Preston  as  a  suitable  centre,  the  foundations  of  a  station  will  be  com- 
menced this  year,  near  Bull  Nose,  where  a  huge  dam  will  be  erected. 
Sufficient  electricity  will  be  provided  to  supply  power  not  only  for 
tramways,  but  for  every  industry,  lighting  and  heating.  There  will  be 
sufficient  plant  to  supply  Preston,  Lytham,  St.  Annes  and  Fleetwood 
in  the  West ;  Blackburn,  Burnley,  Accrington,  Nelson  and  Rossendale 
Valley  in  the  East ;  and  Bolton,  Rochdale,  Heywood,  Bury. 

Practically  all  houses  which  are  being  erected  by  municipal  authorities 
are  to  be  wired  and  fitted  for  electric  lighting.  We  have  already  recorded 
many  decisions  in  favour  of  electric  lighting,  and  last  week  Sheffield 
Corporation  decided  that  the  184  new  houses  on  the  WaLkley  Hall  estate 
were  to  be  wired,  at  an  average  cost  of  £10  per  house,  current  to  be 
supplied  by  the  Corporation  through  meters. 
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Electric    Traction. 

DaRLISOTon  Electricity  and  Light  Railway  Committee  is  considering 
the  question  of  extending  the  tramway  from  Greenbank  to  the  N.E.R. 
Stooperdale  Offices. 

The  Railway  Commissioners  states  that  the  electrification  of  the 
St.  Kilda  (Melbourne)  suburban  railway  has  resulted  in  an  increase  of 
at  least  20  per  cent,  in  the  traffic. 

Burnley  Tramways  Committee  recommend  the  purchase  of  five 
single-deck  tramcars  and  the  construction  of  two  sidings  and  pits  .  The 
Jlinistry  of  Transport  is  to  be  asked  to  sanction  a  loan  of  £19,732  for 
the  work. 

As  a  result  of  a  local  inquiry,  the  Peterborough  Electric  Tr.4CTIox 
CompaSY  has  been  authorised  to  charge  passengers  lid.  per  mile  for  the 
first  two  miles,  and  Id.  a  mile  beyond,  with  a  minimum  of  2d.  for  any 
distance  over  half  a  mile.  For  workmen's  cars  the  charge  will  be  Id. 
a  nule  up  to  two  miles,  and  a  halfpermy  for  any  mile  or  part  of  a  mile  in 
ad'lition. 

An  increase  in  fares  is  contemplated  on  the  tramways  of  the  Staly- 
BRiDGE,  Hyde,  Mossley  &  Dckixfield  Tramways  &  Electricity 
Board  on  account  of  the  great  increase  in  working  costs.  Last  year 
there  was  a  loss  of  £3,000  on  the  tramways,  and  it  is  estimated  that 
unless  there  is  an  increased  revenue  that  the  loss  next  year  will  reach 
£10,000  and  £11,000. 

We  are  glad  to  learn  that,  as  a  result  of  negotiations  between  the 
employers"  and  workmen's  sides  of  the  Joint  Industrial  Council  of  the 
Road  Transport  Industry",  the  claim  of  the  tramway  and  other  workers 
for  an  advance  of  10s.  a  week  in  wages  has  been  referred  to  arbitration 
by  the  Industrial  Court.  The  threatened  strike  in  the  industry  has 
thus  been  averted. 

Negotiations  are  proceeding  between  local  authorities  in  Yorkshire 
and  Lancashire  for  the  inauguration  of  a  system  of  transport  which  will 
enable  one  to  travel  from  Leeds  and  Bradford  to  Liverpool  by  Tram- 
car  or  Omnibus.  Motor  vehicles  will  hnk  up  Hebden  Bridge  and 
Sandbed.  Halifax  will  extend  their  trams  to  the  Hebden  Bridge  boun- 
darj',  where  Todmorden  motor  omnibuses  will  meet  them,  thus  com- 
pleting the  route. 

The  proposed  reconstruction  scheme  of  Blackpool  Corporation  tram- 
ways Committee  will  involve  an  expenditure  of  over  £300,000.  The 
re-laying  of  the  track,  of  which  practically  three-fourths  needs  attention, 
is  estimated  to  cost  £254,343,  this  including  the  doubling  of  the  line 
between  Dickson-road  and  the  G\Tin,  and  in  addition  it  is  proposed 
to  spend  £52,177  on  new  works,  or  a  total  expenditure  of  £306,520. 

The  accounts  of  Halifax  tramways  department  for  the  vear  ended 
March  31,  1919,  show  reeeil)ts  £149,827  (compared  with  £129,680  in 
previous  year),  working  expenses  were  £111,757  (£87,610),  and,  after 
providing  for  interest,  sinking  fund  and  income  tax,  the  net  profit  was 
£10.767  (£16,837).  Revenue'^  was  19-43d.  (16-65d.)  per  car-mile,  and 
w^orking  expenses,  including  power,  were  14-49d.  (ll*25d.).  Passengers 
carried  were  24,516,973  (22.822.341)  and  car-mUes  run  1,8.50,513 
(1,869,357). 

The  Ministrj'  of  Transport  has  decided  to  appoint  a  Committee  to 
inquire  into  the  question  of  the  Electrification  of  Main-Line  Rail- 
way's, and  to  advise  the  Ministry  as  to  the  practicability  or  otherwise  of 
proposed  schemes.  The  composition  of  the  Committee  has  not  yet  been 
decided  upon,  but  until  it  has  reported,  various  schemes,  including  the 
proposed  electrification  of  the  North-Eastern  Railway  between  York 
and  Newcastle,  will  be  held  up. 

Reports  upon  the  financial  position  of  the  L.C.C.  Tramway's  were 
presented  to  the  County  Council  on  Tuesday  by  the  Finance  and  High- 
ways Committees.  Owing  to  the  increased  wages  of  employees,  the 
rise  in  the  price  of  materials,  and  other  financial  burdens  imposed  upon 
the  tramways,  the  Council  was  recommended  to  authorise  a  new  and 
increased  scale  of  fares.  Reports  upon  the  subject  were  presented  by 
the  Highways  Committee  in  July  and  December,  1919,  and  it  is  now 
stated  that  the  receipts  will  be  £212.215  less,  and  the  working  expenses 
£106,540  more  than  was  estimated  for  1919-20.  The  receipts  per  car- 
mile  were  9-.50d.  in  1914-15,  and  the  working  expenses  6-89d.,  but  in 
1919-20  the  receipts  will  be  18-S7d.  and  the  expenses  l6-54d.,  so  that 
while  the  receipts  increasel  111-07  per  cent.,  the  expenses  advanced  by 
154-46  per  cent.  The  Committee's  report  also  contained  the  memoran- 
dum which  was  submitted  to  the  Advisory  Committee  on  London  Traffic 
of  the  Ministry  of  Transport,  and  as  it  is  considered  unlikely  that  any 
material  change  will  take  place  in  the  present  financial  position  of  the 
tramways,  the  Council  were  recommended  to  suspend  the  fares  adopted 
in  April  last  and  to  introduce  the  following  scale  for  ordinary  fares  : 
Id.  for  1-2  miles,  2d.  for  2-4  miles.  3d.  for  3-6  miles  and  4d.  for  any  further 
distance  (continuous  journe}'  on  one  car). 

The  workmen's  fares  ^vill  be  Id.  single  and  2d.  return  (without  transfer) 
for  2-4  miles,  2d.  single  and  4d.  return  (without  transfer)  for  4-8  miles, 
and  3d.  single  and  6d.  return  (including  transfer  facilities  as  now  given 
for  2d.  single  and  5d.  return  tickets)  for  any  further  distance. 

The  proposals  of  the  Committee  aroused  considerable  discussion  and 
resulted  in  an  aU-night  sitting  of  the  Council.  Among  those  who  took 
part  in  the  debate  were  :  Mr.  H.  H.  Gordon,  Sir  John  Benn,  Mr.  J.  D. 
Gilbert,  M.P.,  the  Rev.  J.  Scott  Lidgett  and  Mr.  W.  J.  Squires,  chairman 
of  the  Committee.  The  objection  to  the  Committee's  recommendations 
was  mainly  based  on  the  insufficiency  of  the  facts  and  figures  sub- 
mitted, and  it  was  urged  that  further  consideration  should  be  given  to 
the  question  before  increasing  the  fares.  The  Committee's  report  and 
recommendation  were,  however,  ultimately  adopted  by  44  votes  to  36. 


Imperial  and  Koi-eign  Notes. 

Ky-neton  (Victoria)  Shire  Council  propose  to  establish  electricity 
supply  works. 

The  scheme  for  the  electrification  of  the  Bar-bados  Tramway's,  which 
was  held  up  owing  to  the  war.  is  to  be  revived. 

A  committee  of  residents  of  Stansbury"  (S.  Australia)  has  been  formed 
to  deal  with  a  scheme  for  lighting  the  township  electrically. 

The  revenue  of  the  Victorian  Railways  DEP.iRT.MEXT  for  1918-19 
was  £6,432,277  from  the  railways  and  £43,798  from  the  two  electric 
tramway  systems,  and  the  net  deficit  on  the  whole  undertaking  was 
£163,59^.  It  is  not  expected  that  the  electrification  of  the  suburban 
railways  will  ba  completed  before  the  end  of  next  year. 


The  city  of  Seattle  has  provided  for  the  disposal  of  foodstuffs  by  the 
erection  of  a  large  electrically  operated  cold  storage  and  ice  plant.  The 
refrigerating  plant  machinery  consists  of  three  110-ton  ammonia  com- 
pressors, each  belt  driven  by  a  150  h.p.  380  revs,  per  min.  Westinghouse 
wound-rotor  motor,  and  a  7  J -ton  ammonia  compressor  used  as  a  pump- 
out  machine,  driven  by  a  71  h.p.  580  revs,  per  min.  motor.  The  auxilliary 
compressor  permits  work  to  be  done  on  any  one  coil  without  the  use  of 
one  of  the  large  machines.  The  three  150  h.p.  motors  are  controlled 
by  what  might  be  termed  a  semi-remote  control,  consisting  of  a  mag- 
netically-operated contactor  connected  in  series  with  the  motor  switches. 
The  contactor  is  controlled  through  a  push  button  sn-itch,  located  at 
the  motor  controller  near  the  machine.  The  controller  and  contactor 
control  circuit  are  inter-connected  to  avoid  the  closing  of  the  primary 
circuit  of  the  motor  with  a  short-circuited  rotor.  An  automatic  master 
relay  is  provided  for  each  machine  to  prevent  excessive  ammonia  pres- 
sure, which  is  so  connected  as  to  open  the  contactor  when  the  pressure 
reaches  a  pre-determined  value.  A  number  of  auxiliary  push  buttons 
are  also  connected  into  this  circuit  and  located  conveniently  to  the  main 
valves,  so  as  to  afford  a  read}-  means  for  shutting  down  the  compressors 
instantly,  if  desired,  from  these  points.  Thirty-six  1  h.p.  motors  are  used 
to  drive  centrifugal  blowers  for  discharging  air  into  as  many  rooms, 
located  six  on  each  floor.  In  addition  to  furnishing  refrigeration  for  a 
seven-storev  building,  the  plant  also  serves  a  100-ton  ice  plant,  from 
which  ice  is  furnished  at  wholesale. 

Telegraph  and  Telephone  Notes. 

During  the  jjast  few  days  experiments  in  wireless  telephony  have  been 
carried  out  by  the  Marconi  Wireless  Telegraph  Company,  and  wireless 
amateurs  in  the  neighbourhood  of  London  have  had  the  opportunity 
of  listening  to  some  interesting  conversation.  We  hope  to  be  able  to 
publish  a  technical  description  of  the  apparatus  used  in  a  subsequent 
issue. 

The  Handley  Page  passenger  aeroplane,  which  left  London  for  Paris 
on  the  4th  inst.,  with  six  passengers,  a  crew  of  three  and  with  a  load  of 
freight,  was  fitted  with  a  Marconi  wireless  telephone,  and  a  spoken 
message  was  received  from  it  when  over  the  Channel  at  1.45  p.m.,  that 
the  machine  had  just  passed  another  Handley  Page  aeroplane  flying 
from  Paris  to  London.  This  is  the  first  time  that  a  practical  application 
of  Marconi  telephones  has  been  made  on  the  London-Paris  Handley 
Page  air  serWce. 

The  "Telephone  Engineer"'  announces  that  the  first  commercial 
installation  of  the  midtiplex  system  of  telephony  invented  by  Major 
General  G.  0.  Squier  will  shortly  be  in  operation  between  New  York 
Citv  and  Albany.  Ths  system  was  described  in  The  Electrician  at 
the  time  of  its  invention  in  1911.  Improvements  in  details  have  since 
be?n  made,  and  it  is  now  claimed  that  10  and  possibly  more  conversa- 
tions may  be  held  at  the  same  time  over  a  single  Une.  The  principal 
difficulty"  in  very  long  distance  telephony  has  been  the  uneconomical 
size  of  the  conductors  required.  By  the  use  of  the  Squier  high  frequency 
method  this  disadvantage  is  overcome. 

Recently  there  have  been  again  comjilaints  of  delays  to  cables  to 
.iND  FRO.Mthe  Far  East.  The  Eastern  Telegraph  Company  explain  that 
the  delay  during  the  past  two  or  three  weeks  is  due  to  lines  being  down. 
There  was  continuous  interruption  on  the  Great  Northern  route  and 
lines  were  still  down.  The  Indo-European  system  was  practically 
unworkable.  Owing  to  the  breakdo\^-n  of  the  American  Pacific  cable 
connecting  the  United  States  of  America  with  the  Far  East,  the  whole 
of  the  Atnerican  traffic  for  that  part  of  the  world  had  to  pass  over  the 
Eastern  and  Associated  Companies'  systems.  The  American  cable, 
as  well  as  the  British  Pacific  Cable  between  Australia  and  Canada,  which 
was  also  interrupted,  had  been  restored  and  matters  would  therefore 
improve.  The  cable  companies  have  already  laid  two  new  cables,  one 
connecting  England  with  Ciibrahar  and  the  other  between  Malta  and 
Alexandria.  The  cable  ship  which  completed  the  last  section  will  at  once 
begin  loading  up  a  new  cabb  to  be  laid  between  .\den  and  Bombay. 
This  work,  it  is  hoped,  will  be  completed  by  the  middle  of  JIay.  New 
cables  will  also  be  laid  this  year  between  Gibraltar  and  Maltx  and  be 
tween  Madras  and  Singapore,  which  should  have  the  effect  of  greatly 
improving  the  times  of  transmission.  The  companies  believe  that  with 
these  new  cables  and  the  installation  of  new  automatic  perforating 
instruments,  they  will  be  able  to  give  a  really  good  service.  Telegrams 
are  now,  on  an  average,  twice  as  long  as  they  were  in  1913.  In  that 
vear  the  Eastern  and  associated  systems  dealt  with  64  million  words  ; 
in  1919  with  180  million  words. 

In  addition  the  Post  Office  is  proceeding  with  the  erection  of  two 
hioh-power  wireless  stations  to  provide  a  trustworthy  wireless  service 
between  this  country  and  Egypt. 
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Miscellaneous. 

\Vf  regret  that  Fig.  2  in  ourd.-soriptioii  of  tlie  Works  of  the  Chloride 
Klk(  TRUAL  Stob.koe  Cumpany,  which  apiJoaroil  on  i)agc  221  of  our 
issue  of  Fob.  27,  was  de-scritxHl  as  the  woo<l-workiiig  slum.  The  correet 
title  should  be  the  plate  moulding  department. 

The  profit  on  the  rece|)tion,  sup|>er  and  dance,  held  in  Newcastle  on 
Dec.  12  last,  has  resulted  in  £.">;>  being  sent  to  the  funds  of  the  Electrical 
Trades  Benevolent  Institctios.  This  is  in  addition  to  £118  "s. 
collected  as  subscriptions  and  donations  by  the  Organising  Committee. 

.Apparently  the  Electbi  al  Trades  Union  will  not  allow  cable 
jointers  to  connecct  up  the  supply  mains  to  any  installation  erected  by  a 
plumber  or  no.i-unionist.  Blackburn  Council,  which  has  been  notified 
of  this  decision,  decided  to  bring  the  matter  to  the  notice  of  the  Joint 
Industrial  Council. 

The  Social  Club  connected  with  Pope's  Electric  La.mp  Company, 
Ltj..  Hytlie mad.  Wille.sden.  held  an  enjoyable  whist  drive  and  dance 
at  the  Lfopoldroiul  schools.  Harlesdcn.  on  the  ;!rd  inst.,  about  4.";0  of 
the  staff  and  workpeople  being  present.  The  prizes  were  presented  by 
Mrs.  F.  L.  Pojv.  who.  with  Mr.  Pope,  Mr.  E.  A.Mar.x  (Sales Manager) and 
Mr.  Stanlcv  Carman  (Works  Manager),  joined  in  the  proceedings. 

We  are  informed  that  the  Indi'strul  Leac.ie  and  CorNcn.  have 
op.^ned  new  offiees at 82,  Victoria-street,  London.  S.W. I.  This  organisa- 
tion, it  will  be  remembered,  is  an  amalgamation  of  the  Industrial  Recon- 
struction Council,  which  was  formed  to  assist  in  creating  W'hitley 
Councils,  and  the  Industrial  League,  which  was  formed  in  1914  as  an 
organisation  working  (m  behalf  of  the  cause  of  common  humanity^to 
establish  industrial  harmony.  MdHMfttf 

"The  directors  of  WAVc.ooD-Ori ;,  Ltd.,  entertained  the  senior  members 
of  the  staff  at  dinner  at  the  Trocadero  on  the  17th  ult.,  and  on  the  28th 
ult.  a  reception  and  concert  took  ))lace  at  the  London  Scottish  head- 
quarters to  welcome  back  employees  of  the  company  who  joined  H.M. 
Forces  for  the  great  war.  Among  the  company  of  about  600  wei-e 
Messrs.  H.  C.  Walker  (chairman),  D.  W.  (ireen  and  Clarke  (managing 
directors),  R.  H.  Thorpe,  H.  Harmsworth  and  C.  H.  .(.  Day  (directors), 
and  over  200  men  (the  guests  of  the  evening)  wlio  have  seen  service 
during  the  war.  The  musical  and  variety  entertainment  which  was 
given  reflect  "d  great  credit  on  the  organisers.  Printed  with  the  programme 
was  a  Roll  of  Honour  containing  the  names  of  49  employees  who  have 
given  their  lives  for  their  country. 

A  grand  concert,  followed  by  a  whist  drive  and  dance,  was  held  at  the 
Borough  Hall,  Greenwich,  on  the  3rd  inst.,  by  the  stiff  and  employees  of 
Messrs.  Elliott  B.^others  (London),  Ltj.,  of  Lewisham.  Including 
friends,  about  500  were  present.  The  arrangements  were  made  by  an 
organising  committee  consisting  of  members  of  the  "'  Elliott "  Social 
Association.  The  concert  was  admirably  arranged  by  Mr.  Raymond 
O.  Smith,  secretary  to  the  company,  who  also  conducted  the  '"  Century 
Works "'  Orchestra,  which  rendered  delightful  selections  from  well-known 
composers  during  the  evening.  The  vocalists  were  Miss  D.  Mackay 
Webster,  JUss  Helen  Sola,  Mr.  Leslie  Wissler  and  Mr.  Ben  Lawes,  a 
member  of  "■  The  Follies."  Monologues  were  given  by  Mrs.  R.  0.  Smith. 
At  th?  cj.i^lujni  oi  the  concert  refreshments  were  served,  after  which 
those  who  wished  to  dance  adjourned  to  the  small  hall.  The  whist  drive 
was  held  in  th;  large  hall,  about  45  tables  being  occupied.  Mr.  L.  W. 
Smith  (a  director  of  the  companv),  who  also  distributed  the  prizes,  was 
M.C.,  assisted  by  Mr.  W.  F.  Beaden. 

Business   Items,  &c. 

Mr.  A.  P.  Trotter,  of  Messrs.  Handcock,  Dykes  &  Trotter,  is  retiring 
from  the  firm  as  from  March  25,  but  will  continue  to  give  attention  to 
liis  special  subjects  in  engineering  and  science  from  his  new  address, 
Greystones,  Teffont,  Salisbury,  Wilts. 

Messrs.  Murray  Coombs  &  Richards  (A.  Murray  Coombs  and  A.  F.  W. 
Richards),  advising  and  inspecting  engineers,  have  removed  from  25, 
Victoria-street,  Westminster,  S.W.  I,  to  Cross  Key  House,  50,  Moorgate- 
stre.>t,  London,  E.C.2.     Telep'ione  :   London  Wall  9,080. 

We  regret  to  learn  that  owing  to  the  continued  ill-health  of  Mr.  D.  A. 
Brown,  consequent  on  his  service  in  the  East  during  the  war,  he  has 
been  ordered  by  the  doctor  to  live  abroad  for  some  years,  and  the  partner- 
ship between  Mr.  Harold  Couzens  and  himself  has  accordingly  been 
dissolved.  Mr.  Harold  Couzens  will  continue  to  practi  e  as  a  consulting 
engineer  at  9,  Old  Queen-street,  Westminster,  S.WM,  as  heretofore. 

After  21  years"  service,  Mr.  D.  G.  Brooks  severed  his  connection 
with  Simplex  Conduits,  Ltd.,  on  Oct.  31  last.  He  opened  a  branch  for 
the  Companv  in  Glasgow,  and  was  subsequently  a[)i)<>inted  Manager 
in  London,  but  shortly  was  transferred  to  the  head  office  and  works  in 
Birmingham.  For  nearly  14  years  he  held  the  principal  position  in  the 
Simplex  Company  under  the  Directorate.  He  has  now  joined  forces 
with  the  Walsall"  Hardware  Manufacturing  Company,  and  will  take  up 
their  sales  directi  m  over  a  large  portion  of  England,  Wales  and  Scotland. 

Mr.  E.  P.  Bf>nett  has  been  appointed  secretary  and  sales  manager 
of  the  Simple.v  Conduits,  Ltd.,  Garrison-lane,  Birmingham.  Mr.  Ben- 
nett, who  has  held  a  number  of  ])ositions  in  the  company,  including 
that  of  Manager  for  Liverpool  and  also  for  London  and  the  South  of 
England,  has  had  a  long  experience  in  the  electrical  business,  both  in 
England  and  America,  and  was  connected  with  some  well-known  con- 
tractors both  ill  London  and  the  pro\inces  prior  to  his  engagement  with 
the  Simplex  Company.  During  "the  war  Mr.  Bennett  held  a  technical 
commission  in  the  R.A.F.,  but  on  the  cessation  of  hostilities  he  under- 
'took  an  extendel  tour,  covering  most  of  the  European  countries,  in 
order  to  study  the  possibilities  of  the  markets  for  electrical  commodities. 


Institution  Notes. 

Mr.  Thomas  T.  llcaton  has  been  awarded  the  Thomas  Hawksley  Gold 
Medal  for  1920  for  his  Pap<^r  on  '"  Electric  Welding."  This  medal  is 
given  annually  by  llu'  Institition  ok  Mechanical  Enoinkers  for  the 
Ix'st  l'a(K'r  published  in  the  "'  Pniceedings  "  of  thi'  pn>ceding  year. 

The  I'ap.-rs  read  at  the  joint  meeting  of  the  Faraoav  S  iciETV  and  the 
RoNTiiEX  S.MiKTV  on  April  20,  1919,  when  a  general  discussion  took 
place  on  "  The  Kxainination  of  Materials  by  X-Kays,"  have  now  been 
published  in  book  form.  They  form  a  useful  record  of  the  work  that 
ha.s  been  done  on  this  important  subject. 

The  pn>ceedings  of  the  American  Institute  ok  Electrical  En- 
OINEERS  is  now  called  "The  .lournal,"  and  is  issued  in  a  new  and  larger 
form,  measining  12  in.  by  9  in.  It  will  contain,  besides  papers  read 
before  the  Instilute,  a  large  amount  of  information  of  interest  to  members 
both  in  the  technical  articles  and  in  the  advertisements 

The  annual  report  of  the  In.stitcte  ok  Metals,  which  was  presented 
at  the  annual  general  meeting  held  on  Wednesday  and  Thursday  of  this 
week,  shows  that  the  activities  of  the  Institute  have  been  well  main- 
tained. The  remarkable  increase  in  membership  which  took  place 
in  1917  has  not  spent  its  force,  and  the  net  increase  during  1919  was  127. 
The  membership  on  Dec.  31,  1919,  was  1,213,  as  compared  with  (i40  on 
the  same  date  in  1915.  A  large  amount  of  useful  work  is  still  being 
carried  on  by  various  committees,  including  that  on  corrosion  research, 
of  which  the  tilth  report  has  just  Ix'en  issued.  It  is  proposed  to  increase 
the  subscription  rather  than  to  curtail  the  substantial  advantages  gained 
b}'  members.  A  number  of  interesting  Papers  were  read  and  discussed 
at  the  meeting. 

Mr.  G.  S.  Baker,  who  presided  over  the  half-yearly  council  meeting 
of  the  National  Union  ok  Scientikic  Workers  on  Saturday,  reported 
that  the  rajiid  growth  of  the  union  had  necessitated  the  ajipointment 
of  a  full-time  secretary,  and  the  executive  had  appointed  Major  A.  (!. 
Church.  B.Sc.  D.S.().,"M.C.,  to  fill  the  office.  The  report  of  the  Research 
Committee  referred  to  the  functions  of  the  Committee  and  of  the  Re- 
search Council  which  is  to  be  elected.  Dissatisfaction  was  expressed 
with  the  action  of  the  Department  of  Scientific  and  Industrial  Research 
in  sanctioning  a  recent  appointment.  It  was  considered  that  the  State 
should  not  subsidise  research  associations  unless  they  displayed  an 
anxiety  to  ensure  that  the  direction  of  research  should  be  in  the  hands  of 
qualified  .scientists  who  had  shown  capacity  for  leadership  in  research 
work.  In  a  report  on  "  Patent  Rights.  "  presented  by  Mr.  A.  A.  Griffith, 
M.Eng..  of  the  Royal  Aircraft  Establishment,  the  opinion  was  expressed 
that  the  only  satisfactory  way  of  remunerating  salaried  inventors  was 
to  pay  them  adequate  salaries,  and  that  they  should  have  no  claim  to 
extra  payment  because  their  work  proved  unexpectedly  remunerative. 

The  42nd  annual  gen2ral  meeting  of  the  Institute  ok  Chemistry 
was  held  on  Monday,  when  Sir  Robert  Robertson,  Vi/ePrrsidcnt.  o(cu]>ied 
the  chair  in  the  ab.sence  through  illness  of  Sir  Hcrbi-it  .lackson.  the 
Pre.ident.  In  movi:ig  the  adoption  of  the  Report  of  (oumil.  Sir  Robert 
read  the  President's  address,  in  which  reference  was  made  to  the  position 
of  ])rofessi<>nal  men  under  prevailing  economi."  conditions.  In  order  to 
se'ure  better  remuneration  and  conditions  of  appointment  chemists 
were  urged  to  do  all  in  their  power  to  render  themselves  prepared  for 
such  opjiortuaities  as  came  their  way.  The  Institute  was  ready  to 
help  them  to  secure  suitable  appointments  and  endeavoured  to  encourage 
the  employment  of  the  comjetent.  The  roll  of  the  Institute  was  .steadily 
increasing,  numbering  nearly  3.0(0  Fellows  and  Associates  and  over  5(0 
Registered  Students.  The  Council  were  engaged  in  remodelling  the 
bye-laws,  jiroviding  for  distiiet  representation  on  the  Council,  and 
revising  the  n-gulations  for  admission  to  membership.  The  Officers  anil 
Members  of  Council  for  the  year  1920-21  were  elected.  The  President 
is  Sir  Herbert  .Jackson.  K.B.E.,  F.R.S.  ;  and  the  Vice-Presidents  are  : 
Mr.  Horatio  Ballantvne,  Sir  .James  .J.  Dobbie,  LL.D.,  F.R.S.,  Mr.  Ernest 
M.  Hawkins.  Mr.  Gilbert  T.  Morgan,  D.Sc,  F.R.S.,  Sir  Robert  Robertson, 
K.B.E..  F.H.S..  an.l  Mr.  George  Stubbs,  O.B.E. 

Obituary. 

We  regret  to  announce  the  death  of  Dr.  Henry  Smith  Carhart, 
which  took  place  at  Pasadena,  Cal.,  on  the  12th  ult.  Dr.  Carhart,  who 
was  born  in  Albany  County,  New  York,  on  March  27.  1844,  graduated 
in  1869.  In  1873  he  became  professor  of  physics  in  the  North  Western 
University  at  Evanston,  and  in  1886  he  was  appointed  professor  of 
physics  in  the  University  of  Michigan,  at  Ann  Arbor.  It  was  here  that 
liis  best  work  was  performed;  here  he  designed  ami  ■  >i.ilili-lic(l  the 
first  physical  laboratoty,  and  later  he  developed  the  !■]'■■  1 1 1  il  •  n-inrering 
department  of  the  University.'  He  was  one  of  the  iiiin  u.iii.inai  jurors 
of  award  for  the  United  States  at  the  Paris  Expo.sition  of  Klcctricity  in 
1881,  and  afterwards  he  took  a  course  of  study  and  exjierimcntal  work 
in  the  Helmholtz  laboratory  at  the  University  of  Berlin.  The  result  of 
which  was  the  production  of  a  standard  cell  for  the  measurement  of 
electromotive  force.  Dr.  Carhart  did  much  useful  work  in  the  L'nited 
.States  for  the  advancement  of  the  teaching  of  physics:  he  served  on 
several  committees,  and  for  a  time  acted  as  secretary  of  the  Association 
on  standards  of  measurement-.  Prof.  Carhart  was  a  frequent  and 
valued  contributor  to  the  technical  journals,  including  The  Electrician; 
he  was  the  author  of  several  well-known  te.xt-books.  including  "  Primary 
Batteries,"  "  University  Physics "  and  "  Electrical  Measurements." 
He  was  one  of  the  official  delegates  to  the  International  Electrical  Con- 
gress in  Chicago,  and  was  President  of  the  Committee  of  .Judges  of 
Award  in  the  department  of  Electricity  for  the  World's  Fair.  Dr. 
Carhart,  who  relinquished  teaching  some  years  ago,  was  well-known  in 
this  country,  and  his  lovable  disposition  endeared  him  to  all  who  had  the 
pleasure  of  his  acquaintance. 
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educational. 

At  a  meeting  called  bv  the  Chancellor  of  the  University  of  Cambridge 
'(Mr.  A.  J.  Balfour,  M.P.)  and  the  l*resident  (Sir  J.  J.  Thomson,  O.M.)  it 
"vvas  resolved  to  raise  a  fund  for  a  Memoki.vl  to  the  late  Lord  Rayleioh. 
The  memorial  will  probably  take  the  form  of  a  window  in  Westminster 
Abbe}-,  but  the  committee,  which  was  appointed  for  the  purpose,  will 
■also  'have  under  consideration  the  possibility  of  providing  an  additional 
memorial  of  a  scientific  character. 

Prince  Arthur  of  Connaught  will  preside  over  a  luncheon,  to  be  given 
on  Thursday  next  at  the  Savoy  Hotel,  when  the  proposals  for  the  re- 
construction and  the  re-equipment  of  the  Exgineerino  Laboratories 
at  University  GoLLEaE  (London)  will  be  explained  by  the  treasurer. 
Sir  Ernest  Jloir,  and  others.  It  will  be  remembered  that  an  appeal  for 
£100,000  towards  this  object  was  recently  issued,  and  already  over 
£33,000  has  been  collected.  It  is  urgently  necessary  that  the  whole  fund 
should  be  subscribed  by  June  in  order  that  the  buildings  may  be  put  in 
iand.  Donations  should  be  sent  to  his  Royal  Highness  Prince  Arthur 
of  Connaught.  at  42,  Upper  Grosvenor-street.  Among  the  engineering 
firms  who  nave  recently  responded  to  the  appeal  are  Messrs.  Babcock  & 
Wilcox,  £500  :  City  of  London  Electric  Light  Company,  £250  ;  St.  James 
&  Pall  Mall  Light'Company,  £2.")(l ;    Rolls-Royce,  Ltd.,  £100. 

Personal  aud  Appointments. 

Sir  James  Dew.^r  has  been  elected  a  corresponding  member  of  the 
Prench  Academy  of  Science. 

The  late  Lord  Ray'LEIGh  left  unsettled  property  of  the  gross  value  of 
£172,972,  with  net  personalty  of  £172,245. 

Lieut. -Col.  H.  C.  Eraser,  D.S.O.,  has  been  appointed  Superintendent 
x>f  Organisation  for  the  YoRKsaiRE  Electric  Power  Company'. 

Mr.  R.  L.  Horsfield,of  Wals.\i.l,  has  been  elected  tramways  manager 
of  the  Cardiff  City-  Tramway-s,  in  succession  to  Mr.  Arthur  Ellis, 
who  recently  resigned.  Mr.  C.  G.  Morley  New,  A.M.I.E.,  deputy  engi- 
neer, Cardiff,  has  been  promoted  to  the  position  of  city  electrical 
engineer  in  succession  to  Mr.  Arthur  Ellis. 

Sir  Henry  Haward,  Controller  of  the  London  County  Council,  having 
been  appointed  one  of  the  Electrichy-  Commissioners,  the  General 
Purposes  Committee  recommend  that  Sir  Henry  be  allowed  to  resign 
irom  the  Council's  service  with  a  superannuation  allowance  of 
£1,206  3s.  7d.  a  year. 

Mr.  John  Terry,  operative  superintendent  of  the  London  County- 
CocNciL  Tramways,  retired  on  the  2nd  inst.,  after  40  years'  service  on 
London  tramways.  Mr.  Terry  was  entertained  at  a  concert,  at  which  a 
presentation  was  made  by  Mr.  A.  L.  C.  Fell,  general  manager.  In  reply, 
ilr.  Terry  referred  to  the  long  working  hours  when  he  joined  the  service, 
•and  also  to  the  tremendous  development  since  1880.  During  the  week 
ending  Oct.  16,  1880,  the  London  Tramway  Company  ran  70,196  miles, 
carried  542,664  passengers  and  earned  £3,224  8s.  7d.  During  the  week 
ending  Feb.  18, 1920,  the  London  Coimt.v  Council  tramways  ran  1,066,765 
miles,  carried  13,042,095  passengers  and  earned  £78,089  8s.  4d. 

Consequent  upon  the  appointment  of  Mr.  E.  T.  Goslin  as  general 
manager  and  engineer  of  the  (.'lyde  Valley  Electric  Power  Company, 
the  Glasgow  Corporation  Tramways  and  Conditions  of  Service  Com- 
mittees recommend  that  Mr.  George  G.  Braid.  A.M.I. C.E.,  be  appointed 
deputy  chief  engineer  of  the  department  at  a  salary  of  £800  a  year,  and 
Mr.  James  Macdonald,  chief  electrical  assistant,  at  a  salary  of  £500. 
Mr.  Braid,  who  is  a  native  of  Edinburgh,  began  his  engineering  training 
in  1893  with  Messrs.  Duncan  Stewart  &  Company.  Five  y  ars  later 
he  was  appointed  technic  1  engineer  in  the  Post  Office,  and  in  1901  he 
became  assistant  engineer  of  the  Corporation  Tramways  Department 
as  assistant  engineer.  At  the  end  of  1902  he  was  chosen  chief  electrical 
assistant,  from  which  position  he  has  now  been  promoted  to  deputy 
«hief  engineer. 

Catalogues,  Price  Lists,  &c. 

The  General  Electric  Company,  67,  Queen-street,  E.C.4,  has  issued 
new  Osram  billheads  (invoice  forms)  and  post  cards  and  will  be  pleased 
to  supply  them  to  the  trade  with  a  number  over-printed  with  their  name 
-and  address.  The  Osram  matter  is  concise  and  to  the  point — the  well- 
known  "  Arm  and  Clouds  "  design  in  colours  being  attractive. 

We  have  received  from  Messrs.  Simplex  Conduits,  Ltd.,  a  copy  of 
their  new  advance  catalogue.  This  special  issue  is  made  pending  the 
completion  of  their  full  list.  The  present  section  deals  with  Simplex 
conduits,  fittings  and  accessories,  and  in  these  features  is  particularly 
comprehensive.  It  has  the  advantage  over  most  similar  trade  cata- 
logues in  that  there  is  a  fair  amount  of  descriptive  matter  dealing  with 
the  various  accessories  to  the  system,  which  makes  the  book  rather  more 
than  an  ordinary  price  list,  and  certainly  improves  its  usefulness. 

We  have  received  from  the  British  Thomson-Houston  Company-  a 
copy  of  their  new  price  lists  dealing  with  lighting  fittings  for  street  and 
industrial  interiors,  and  for  ships,  mines  and  chemical  works.  These 
fittings  are  specially  designed  for  use  vrith  the  half-watt  lamp.  For 
every  pattern  and  size  of  B.T.-H.  lantern  manufactured  there  is  a  com- 
plete set  of  data  and  curves  available  showing  its  exact  performance, 
and  by  means  of  coefficients  it  is  possible  to  find  the  illumination  given 
by  each  unit  at  the  pavement  level — say  at  any  point  between  two 
standards.  All  the  fittings  are  of  substantial  weatherproof  and  rust- 
proof construction,  with  adequate  provision  for  ventilation,  and  are  so 
designed  as  to  reduce  to  a  minimum  the  time  necessary  for  cleaning  and 
renewals. 


Tenders  Invited  and  Accepted. 

DuNEDiN  (N.Z.)  Council  require  tenders  by  April  26  for  electric  car 
bodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk. 

Bedford  Corporation  electricity  department  invite  tenders  for  year's 
sup])ly  of  meters  and  cables.     Tenders  to  Town  Clerk  by  noon,  April  3. 

EccLES  Electricity  Committee  require  tenders  by  10  a.m.,  March  15, 
for  supply  of  two  500  k.  v.a.  three-phase  alternating  current  transformers. 

Edinburgh  Corporation  require  tenders  by  March  29  for  structural 
steel  work  of  the  new  Portobello  generating  station. 

DiRHAii  Guardians  want  tenders  by  March  18  for  wiring  the  Poor  Law 
Institution,  37,  Crossgate,  Durham,  for  electric  lighting.  Particulars 
from  the  Master. 

West  Ham  guardians  require  tenders  by  March  25  for  six  months' 
su])ply  of  electrical  fittings,  ironmongery,  &c.  Forms  of  tender  from 
the  (Uerk,  Union-road,  Leytonstone,  London,  E.ll, 

Manchester  Electricity  Committee  require  tenders  by  noon  March  19 
for  d.c.  switchgear  for  Dickinson-street  generating  station.  Specification, 
&c.,  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Ormskirk  Guardians  require  tenders  for  the  supply  of  a  40  kw- 
200-volt  d.c.  steam-driven  generating  set.  Specifications,  &c.,  from  Mr. 
G.  .J.  Gibbs,  7,  Lune-street,  Preston. 

Khondda  Council  want  tenders  by  noon  March  31  for  one  year's  supply 
of  a.c.  meters,  cable  joint  boxes,  compound,  cut-outs,  &c.  Specifications, 
&c.,  from  the  Engineer,  Electricity  Works.  Porth.  Glam. 

Bristol  tiiiardians  require  tenders  by  noon  March  22  for  electric  light 
wiring  and  fitting  at  Eastville  Institution.  Specification  from  Mr.  H.  T. 
Sully,  Scottish  Widow-s' -building,  Baldwin-street,  Bristol. 

Mountain  Ash  Council  require  tenders  by  March  20  for  transformer 
plant,  h.  and  l.t.  switchgear,  annoured  cable,  overhead  line  material,  &c. 
Specifications  from  the  Engineer,  Electricity  Department,  Ynysbwl,  near 
Pontypridd. 

The  Secretary  to  the  Tender  Board,  Public  Works  Department, 
Wellington,  N.Z.,  will  receive  tenders  until  noon,  Jime  30,  for  elec- 
trical equipment  for  the  Arthur's  Pass  Section  of  the  Midland  Railway. 
Specifications  from  the  Head  Office  of  the  Department,  Wellington,  N.Z. 

The  City  of  Melbourne  invites  tenders  for  the  supply  of  12,000 
metal  filament  lamps.  Specifications  from  the  agents  of  the  City  Council, 
Messrs.  Mcllwraith,  McEacharn  &  Company  Ppty.,Ltd.,  Billiter-square- 
buildings,  London,  E.C.  3,  to  whom  tenders  by  noon  March  30. 

Tlie  Deputy  Postmaster-General,  Brisbane,  requires  tenders  by  noon, 
March  22,  for  instrument  parts,  &c.,  for  the  Australian  Common- 
wealth Postmaster-General's  Department.  Patterns  can  be  seen  at 
the  offices  of  the  High  Commissioner,  London,  and  of  the  Controller  of 
Stores,  Brisbane,  Sydney,  Melbourne,  Adelaide,  Perth  and  Hobart. 

Gelly-gaer  Urban  Council  invite  tenders  for  the  supply  of  transformer 
plant  and  h.t.  and  l.t.  switchgear  for  substations,  also' a  quantity  of 
11,000  volt  and  500  volt  overhead  line  material.  Specifications  from 
the  resident  engineer  and  manager.  Bank  Chambers,  Bargoed,  and 
tenders  to  the  clerk,  Mr.  Frank  T.  James,  by  March  21. 

The  Great  Central  Railway  Company-  invite  tenders  for  12  months' 
supply  of  various  stores  and  materials,  including  electric  line  construc- 
tion material  and  apparatus,  wires  and  cables,  lamps,  &c.  Specifica- 
tions from  Mr.  Walter  WiUiams,  Gorton,  and  tenders  to  the  secretary, 
Marylebone  Station,  London,  N.W.,  by  March  17. 

Aberdeen  Corporation  has  ordered  two  boilers  from  the  Stirling 
Boiler  Company  at  £41,000. 

Swansea  Electricity  Committee  has  accepted  the  tender  of  Messrs- 
Ed.  Bennis  &  Company  (at  £1,210)  for  an  elevator  capable  of  raising 
20,000  tons  of  coal  per  hour  and  delivering  same  to  a  chain  conveyer. 

Burnley  Council  is  recommended  to  accept  the  tenders  of  the  British 
Thomson-Houston  Company  for  five  tramcar  electrical  equipments 
and  of  the  English  Electric  Company  for  five  single  deck  bodies.  The 
construction  of  the  car  trucks  \vill  be  undertaken  by  the  tramways 
department.  The  electrical  equipments  wiU  cost  £936  10s.,  the  bodies 
£1,350  and  the  trucks  £1,060  each. 

York  Corporation  received  six  tenders  (ranging  from  £52,331  to 
£107,388)  for  the  erection  of  the  hydro-electric  power  house  at  Linton 
Locks.  The  lowest  tender — a  composite  one  from  Messrs.  Vickers  Ltd. 
and  Timothy  Patrick — provides  for  turbines  of  the  high  velocity  type, 
and  is  recommended  for  acceptance,  subject  to  the  electrical  engineer 
(Mr.  J.  W.  Hame)  obtaining  satisfactory  guarantees  as  to  the  efficiency 
and  power  of  the  turbines.  Eight  tenders  were  sent  in  for  the  supply 
of  cables,  ranging  from  £8,807  to  £9,950,  and  the  Electricity  Committee 
also  adWse  acceptance  of  the  lowest — that  of  Messrs.  Vickers. 

Bankruptcies   and  L.iauldations. 

The  discharge  of  Ernest  Bohni.  electric-  lamp  manufacturer,  5,  Box- 
worth-grove,  Barnsbury,  London,  N.,  has  been  granted. 

A  meeting  will  be  held  at  Central  House,  Finsbury-square,  London, 
E.C.  2,  on  March  29,  to  receive  an  account  of  the  winding-up  of  the 
Enfield  Electric  Cable  Mfg.  Co.,  Ltd. 

F.  Husband,  Ltd.,  is  being  wound  up  voluntarily,  and  Mr.  R.  S. 
Parries,  8,  Laurence  Pountney-hill,  Cannon-street,  London,  E.C,  has 
been  appointed  liquidator. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Bonecourt 
Surface  Combustion,  Ltd.,  will  be  held  on  March  30  at  the  registered 
office  of  the  company.  Parliament -mansions,  Victoria-street,  S.W.I. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

Tkt  Mlouint  atatraa  from  some  ol  Ike  sptcificalions  merrily  published  have  b*t» 
eptcially  compiled  by  Messrs.  Mewburm,  Eins  &  Co..  Chartered  Patenl  Afents, 
TO  and  72,  Chancery-lane,  London,  W.C. 

WhenoKT  the  dale  applied  lor  differs  Irom  the  dale  on  which  the  application  uas  todfd 
tl  tht  Patenl  Ofict  the  lormer  is  linen  in  brackets  after  the  title. 
1918  Specifications. 
1 14.632  SiEM5.-is    &    Halsxe    A^t-Ges.     Electrical    measuring-apparatus.    (27/3,17.) 

115.241  Ges.  FOR  Elektrischb  Industrie.    Coin-frMd  telephone  call-box      (25/5,14.1 

115.242  Ges.fuk  EuEKTSiscHE  ItiDUSTRiB.    Coin-freed  telephone call-boxes.    (19/3/17) 
(Addition  to  115.241.) 

120.902  Scintilla.    Rotatingmagnetsotmagneto-electricifnitionapparatus.  (6/11/17.) 
120,917  DUFAUX.    Direct-driven  elearic  lightine  apparatus  for  cycles  and  other  road 

vehicles.     (16  11  17.) 
121.471  HuLFiSH.    Automatic  telephone  systems.    (8/12/17.) 
137.553  Benjamin.    Electrolytic  apparatus.    (I'8il7.) 
137.564  Brougham  (Deutsch    M.)    Production   of    high    frequency   electric   currents. 

(19,12,18.) 
Comprises  a  transformer,  means  for  varying  currents  therein,  said  means  comprising 
a  coil,  and  connections  for  enabling  said  means  and  said  transformer  to  be  operated 
by  either  direct  or  alternating  current,  wherein  whilst  all  of  the  turns  of  said  coil  are 
in  circuit  for  direct  current  the  connections  comprise  a  tap  in  circuit  with  a  part  of 
said  turns  for  alternating  current. 
137,876  Partridge  &  Smith.     Electric  valve  amplifiers.    (13,11/18.) 

1919  Specifications. 
122.642  ScHwANK.    Supportinginsulators  for  electric  high-tension  conductors.  (21/1/18.) 
123.078  Splitdorf  Electrical  Co.    Method  of  and  apparatus  for  generating  ignition 

current.     (9,11,17.) 
124.756  Vellc.     Electro  lamps.    (23,3,18.1 
125.948  ScHAUB  &  Kun;:i.i.     Electric  signalling  apparatus  for  cars  on  electric  and  other 

railways.    123,4,18.) 
129.259  Garbarini.     Electric  arc-incandescent  lamps.    (3,7/18.) 
130.614  Bethenod.    Methods  of  indirectly  coupling  a  radio-telegraphic  antenna  to  a 

high  frequency  alternator.     (30.7,18.) 
131,582  Ter  Kuile.     Electric  weft  feeler  arrangement  for  weaving  looms.    (23/8/18.) 
132,233  Mancha  Storage   Battery   Locomotive  (;k).    Storage   battery  locomotive. 

(31/8/18.) 
132,519  Mauron.    Automatic  regulation  of  the  parallel  working  of  variable-speed 

dynamos  and  accumulators.    (10/9/18.) 
132.779  RiTSEMA.     Insulating  caps  for  electrical  joints.    (18/9/18.) 
132,782.    Weid  Von  Der.     Electric-lighting  apparatus  for  cycles  and  motor  cycles. 

(199/18.) 
133,318  American    Bdsch    Magneto   Corporation.    Electric    ignition    apparatus. 

(1/10,18.) 
133.673  Adam.     Electric  lighting  fixtures.    (8/10/18.) 

135.825  Alexanderson.    Means  for  cooling  dynamo-electric  machines.    (26/11/18.) 
136,406  Stalhane  &  Kring.    Electric  soldering-irons.    (11,3/19.) 
136,436  International  Electric  (Xi.  &  Baldock.     Electric  selective  switching  appa- 
ratus.    (14/8/18.)     (Divided  Application  on  126.755.) 
136,439  Arnold  &  Belling.    Socket  tubes  for  electrical  connectors,  wall  sockets,  and 

the  like.    (12/4,19.) 
136,463  Johnsons  &  Phillips  &Tracey.  Whipping  for  telephone  and  telegraph  cables. 

(23,'5/19.) 
136,494  TsuKAMOTO  &  Kabushiki  Kaisha  Tsukahoto  Denki  Kenkyusho.    Signal 

system  for  telephones.    (9/7/19.) 


APPLICATIONS  FOR  PATENTS. 

Note.— Wames  within  parentheses  are  those  of  communicalors  of  ini/entions, 
October  27. 
26,267  Wilcox.     Junction,  &c..  device  for  wiring  systems. 

26.278  Byford  &  Harris.     Electric  engine-starter. 

26.279  Balbi.    Thermo-electric  instrument. 
26,326  CoRRADl.     Electrolysing  water. 

26.332  Armour  Fertilizer  Works.  Productionofaluminiumintride,&c.,  by  electrically 

generated  heat.     (10/7/19,  U.S.) 

26.333  Smits.     Electric  heating.    (5.5/19,  Holland.) 

26.347  Sykes  Interlocking  Signal  Co.  &  Tarrant.    Controlling  transmission  of  elec- 

trical impulsion. 

26.348  Cutler.     Electric  water  heaters. 

26.350  Gill.    Controlling  devices  for  electric  engine  starters. 
26.352  Brush  Electrical  Engineering  Co.  &  Sutton.    Turbo-electric  driving. 
26,356  Alexanderson  &  Nexdorff,     High  frequency  alternators.     (6/12/18,  U.S.) 
26,363  Brewerton.  Fraser  &  Rankin.     Hand-operated  rotary  switches. 
26,374  Round.    Telephone  transmitters. 

October  28. 
26,415  Illingworth.    Cut-outs. 

26,420  Davies.        Maintaining  tramcar  lights  while  changing  trolley  pole. 
26,433  Hands.     Holders  for  electric  lamps. 
26,435  Shaw.     Lamp  holders. 

26,454  Railing  &  Taylor.     Electric  conduit  systems. 

26,470  Uno.    Recovering  selenium,  &c.,  from  electrolytic  slimes.    (28/10/18,  Japan.) 
26,478  Harcourt.    Switches. 
26,485  AuDRAN.     Electric  apparatus  for  controlling  pianos,  &c.    (18/7/19,  France.) 

26.487  B.T.H.  Co.    (G.E.  Co.)    Motor  starters. 

26.488  Alexanderson.    High  frequency  alternators.    (4/11/18,  U.S.) 
25,493  Jones.    Magnetos,  dynamos,  &c. 

26.495  Murray  &  Standish.     Electric  light  fittings. 

26.496  Allmanna  Telephonaktiebolacet.  RM.  Ericsson.  Selective  switching  devices. 

(11/12/18.  Sweden.) 

October  29. 
26.522  Sanford.     Insulator  bridge  troughing. 
26.525  So.viERS.     Baring  ends  of  electric  conductors. 

26.542  Galloway.    Magnetic  reflector. 

26.543  Glanville.    Alternating  current  dynamos  for  lighting. 
26  578  Lambert,     Electrical  device. 

26.596  Cracoann.    Multiple  fuses  for  conductors  carrying  high  voltages.    (27/5/19. 
Germany.) 

26.620  Angell.    Electric  motors. 

26.621  ROHMAN.     Electric  lighting.  &c..  of  railway  carriages. 

26,626  Smeekens.     Electric  lighting  for  advertising.  &c.    (18,2/16.  Belgium.) 

October  30. 
26,634  Merryweather.     Electrically  operated  pumps. 
26,663  Dean  &  Redmayne.     Electric  furnaces. 

26.715  Westinghouse  Electric  Mfg.  Co.     Electric  switching.    (30/10/18,  U.S.) 
26,721  B.T.H.  Co.    (G.E.  Co.)    Motor  controllers. 
October  31. 
26,755  Meaoe.    Prevention  of  tapping  in  intercommunication  telephone  systems. 
26,767  Parker.    Switches  for  low  tension  currents. 
26,776  Wilson.     E'ectric  control  apparatus. 

26,802  Automatic  Telephone  Mfg.  Co,    (Automatic  Electric  (^.)    Coin  freed  pre- 
payment devices  for  telephone  systems. 

26.815  Plowman  &  Rogers.    Motor  starters  and  generator  controllers. 

26.816  Collier.    Diaphragms  for  telephones,  &c. 

26,837  Fairburn.    Conductor  arrangements  of  traction  systems. 


Companies'  Reports,  &c. 

London  Supply  CoMPANiiis. 

Till-  ilircctoi-s  i>f  tlie  Bromptox  &  KeS!<ixoton  Elkctrkity  Siitly 
(Vi.Mr.\NY,  nftt-r  iippiopriiiting  £8,181  to  doprccintioii  and  reserve,  ])ro- 
po.se  u  final  ilividiiul  on  the  ordinary  slian-s  at  tlie  rate  of  17  per  eent.  per 
anntini,  making  12  ])er  eent.  for  the  year,  earryin>;  forward  £1,230. 

At  the  meeting  of  the  Nottixc.  Hill  Elkitkic  LiiiiiTixo  Cu.mpanv, 
Ltd.,  on  Tuesday,  the  direetors  reported  that  the  eapital  expenditure 
was  £2(>4.7t>(l.  or  £5.5,408  in  exeess  of  reeeipts.  The  eost  of  the  joint 
Btation  at  Wood-lane  amounted  to  £231,<)8t).  From  the  available  profit 
of  £32,7."i:i  had  to  be  deducted  :  depreciation  renewal  and  reserve  fund 
(£3,000),  special  ifserve  (£3,000).  delx-nturc  interest  (£1.7!I2),  Kensington 
&  Notting  Hill  joint  debenture  stock  interest  (£1.903),  interest  on  loan.* 
(£293).  sinking  funds  (£1.573),  income-tax  (£5.433),  amount  to  be  dis- 
tributed to  staff  muler  co-partnership  scheme  (£3.')()),  leaving  £15,405. 
A  dividend  on  the  ordinary  shares  of  8s.  per  share  (less  tax)  was  declared 
and  £1,7S:!  carried  forward.  Mr,  Arthur  E.  Franklin  has  been  elected 
chairman. 

The  ])rolit  of  the  Chelse.v  ELEtTBiiiTY  Supply  Co.mimny,  Ltd,, 
for  the  year  1919  amounts  to  £33,037,  which  with  £l,10(i  brought  forward 
and  £2,324  for  interest,  makes  a  total  of  £30,4(57,  After  deducting 
interest  on  debenture  stock  (£ij,48()).  interim  dividend  on  the  preference 
shares  at  rate  of  (i  per  eent.  per  annum  (£9(10)  and  interim  dividend  on 
the  ordinary  shares  at  rate  of  3  ])er  cent.  ])er  annum  (£3,708),  the  balance 
is  £2(1,379.  The  direetors  recommend  that  £1(),()88  be  pliK-ed  to  credit 
of  reserve  for  renewals,  &c.,  £1,089  be  written  off  cost  of  extin- 
ction of  founders'  shares,  and  that  a  final  dividend  on  tlie  preference 
shares  at  rate  of  li  per  cent,  per  annum,  making  (i  per  cent,  for  the  year 
(£900),  and  a  final  dividend  on  the  ordinary  shares  at  rate  of  5  jier  cent. 
I>er  annum,  making  4  per  cent,  for  the  year  (£(),179)  Ije  paid,  leaving 
to  be  carried  forward  £1,523.  The  numlx-r  of  8  c.p.  lamp  equivalents 
is  345,527,  an  additidn  of  5,593  during  the  year,  and  the  total  number 
of  units  sold  was  4,224, S05,  a  decrease  of  2()(),033. 

The  total  capital  expended  by  the  Sovth  Loxdox  Electric  Supply 
Corporation,  Ltd.,  at  Dec.  31  was  £481,490,  the  amount  expended  in 
1919  being  £9,210.  The  balance  of  revenue,  after  deducting  generatioii 
and  distribution  costs,  rates,  taxes,  wages,  &c.,  was  £40.S79  10s.,and 
with  amount  brought  forward  and  interest  on  investments,  &c.,  the 
amount  available  is  £4(),258.  Deducting  interest  on  mortgage  debenture 
stock,  amounts  carried  to  depreciation  (£8,000)  and  to  general  reserve 
fund  (£2.500),  and  amounts  written  off  leasehold  account  and  issue 
expen.scs  of  debentures  (£607),  the  balance  for  distribution  is  £28,210. 
Interim  dividends  were  paid  on  the  0  ])er  cent,  cumulative  preference 
shares  and  at  rate  of  4  per  cent,  on  the  ordinary  shares  for  the  half-year 
ended  .June  30.  and  it  is  proposed  to  ])ay  a  further  dividend  on  the 
preference  shares  { jiayable  April  1 )  and  a  further  dividend  on  the  ordinary 
shares  for  the  half-year  ended  Dec.  31  at  rate  of  8  per  cent,  per  annum 
(making  0  per  cent,  for  the  year),  leaving  £10,810  to  be  carried  forward. 
The  applications  received  during  the  year  were  equivalent  to  2,351  kw., 
making  the  total  18,083  kw.  The  units  sold  were  7,505,039,  an  increase 
of  453,387  miits. 

The  report  of  the  Metropolitan  Electric  Supply  Company,  Ltd., 
for  the  year  1919  states  that  the  capital  expenditure  is  £2,390,921,  an 
increase  during  the  year  of  £53,806.  The  gross  revenue  for  the  year 
was  £413,0,59,  compared  with  £.348,720  in  1918,  and  the  working  ex- 
penses amounted  to  £242,023  against  £208,1 12.  The  direetors  have  set 
aside  £09,480  to  depreciation  and  reserve  fund,  and,  after  writing  off 
balance  of  discount  and  exjienses  on  issue  of  debentures  of  £21,845,  the 
fund  now  stands  at  £525,000.  The  amount  carried  to  credit  of  net 
revenue  acrcount  is  £100,951,  which,  together  with  balance  brought 
forward,  interest,  &e.,  makes  a  total  of  £119,510.  After  deducting 
interest  on  debenture  stocks  and  dividend  on  preference  shares,  the 
balance  is  £04,441.  An  interim  dividend  of  Is.  per  share  (at  rate  of 
2  per  cent,  per  annum)  on  the  ordinary  shares  capital,  amounting  to 
£10,000,  was  paid  in  August,  and  the  directors  now  recommend  a  further 
dividend  of  5s.  per  share  (10  per  cent,  per  annum)  on  such  shares  be 
now  paid,  making  a  total  distribution  for  the  year  of  Os.  per  share,  or 
6  per  cent.  This  will  absorb  a  further  sum  of  £50,000  and  leave  £4,441 
to  be  carried  forward.  During  the  year  new  connections,  representing 
2,807  kw.,  were  added,  making  a  total  connection  of  45,420  kw. 

Addressing  the  shareholders  of  the  South  Metropolitan  Electric 
Light  &  Power  ( 'o.mpany- last  week,  Mr.  H.  St.  J.  Winkworth  said  that  the 
business  had  been  well  maintained  during  the  year.  The  total  horse- 
power connected  was  28,596,  an  increase  of  2,419  over  1918,  a  good  pro- 
portion of  which  was  due  to  extension  orders  from  existing  installations. 
479  new  consumers  were  connected,  against  51  in  1918.  making  the  total 
7,641.  The  protracted  moulders'  strike  seriously  affected  the  demand 
for  electricity.  The  numlxr  of  units  sold  was  15,042,716,  compared 
with  23,633,802,  the  decrease  being  entirely  accounted  for  by  a  reduction 
in  bulk  supply,  but  that  demand  was  stea41y  re-covering.  Owing  to  the 
falling  off  in  bulk  supply,  to  a  modification  in  the  rate  of  charge  to 
ordinary  consumers,  and  to  an  increase  in  the  lighting  demand,  the 
average  price  had  risen  from  l-58d.  to  2-47d.  The  receipts  from  sales 
of  current  (£155.531)  were  practically  the  same  as  those  for  the  previous 
year,  and  the  total  receipts  were  £166,996,  compared  with  £167,233. 
Coal  cost  £59,951 ,  against  £72,897,  the  reduction  being  due  to  the  smaller 
output.  The  total  expenditure  amounted  to  £96,887,  or  58  per  cent, 
of  gross  receipts,  comiiared  with  62  per  cent.  The  business  of  the  West 
Kent  Electric  Company  had  been  adversely  affected  by  the  reorganisa- 
tion of  works  and  factories  from  war  to  peace  requirements.     There  were 
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now  gratifjdng  signs  of  reco%'ery.  After  a  reference  to  the  Electricity 
(Supply)  Act,  he  said  there  was"  a  marked  activity  in  all  sections  of 
tlieir  business — power,  heating  and  lighting,  aOd  installation  work 
showed  a  steady  growth. 

The  report  of  the  CorNTY  of  Loxcon  Electkic  Supply  CoJrPAXY, 
Ltd.,  states  that  the  capital  expended  during  1919  amounted  to  £130,043, 
and  the  net  total  expenditure  at  Dec.  31  was  £2,440,181.  With  £15,516 
brought  for^vard,  the  total  revenue  for  the  year  was  £232,989^  Deduct- 
ing interest  on  first  and  second  debenture  stock,  &c. (£44,177),  amount 
wiitten  off  preliminary  expenses  (£5,000)  and  the  amoimts  carried  to 
reserve  for  depreciation,  &c.  (£50.000),  and  to  general  reserve  (£45;000), 
the  balance  for  distribution  is  £88.812.  The  interim  dividends  on  the 
six  per  cent,  preference  and  the  ordinary  shares  for  the  half-year  ended 
.lune  have  absorbed  £26,876,  leaving"  £61,936.  The  directors  now 
recommend  a  further  dividend  on  the  preference  shares,  and  on  the 
ordinary  shares  at  the  rate  of  11  percent,  per  annum,  making 8  per  cent, 
for  the  year  on  the  ordinary,  and  leartng  £19,188  to  be  carried  forward. 

The  opinion  is  expressed  that  the  electricity  Supply  Act  should  be 
of  material  assistance  in  connection  with  the  development  of  the  Elec- 
tricity Supply  Industry  of  the  country  and  should  assist  in  soh-ing  the 
question  of  "London  electric  supply."  Mr.  C.  P.  Sparks  resigned  the 
position  of  Engineer-in-Chief  to  the  Company  at  the  end  of  1919.  Mr. 
A.  R.  Bacon  has  been  appointed  chief  station  engineer  and  Mr.  J.  D. 
Dallas,  Chief  Mains  Engineer.  The  applications  received  during  the 
past  year  amounted  to  the  equivalent  of  8,532  kw.,  making  the 
total  82,224  kw.  The  total  units  sold  were  42,487,672,  an  increase  of 
2,161,409.     The  number  of  consumers  increased  from  28,400  to  31,390. 

The  report  of  the  Chaking  Cross,  West  Exd  and  City  Electeicity 
Supply  Cojipasy,  Ltd.,  states  that  the  gross  earnings  of  the  West  End 
undertakings  from  sales  of  current,  rents,  &c.,  during  1919  were 
£265,856  (against  £193,858),  and  the  expenses  were  £167,242  (132,946), 
the  net  earnings  being  £98,614  (£60,912).  Adding  £142  brought  forward 
and  £5,056  for  interest  the  total  available  is  £103;832.  After  providing 
for  interest  on  debenture  stock  (£17,829)  and  setting  aside  for  depre- 
ciation £22,000,  the  balance  is  £64.003,  out  of  which  has  been  paid 
the  preference  dividend  shares  for  the  year,  £18,000,  and  an  interim 
dividend  at  rate  of  2s.  per  share  on  the  ordinary  shares  (£8,000),  leaving 
£38,003.  The  directors  recommend  a  final  dividend  on  the  ordinary 
shares  at  rate  of  5s.  per  share  (making  7  per  cent,  for  the  year),  absorbing 
£20,000,  that  £10,000  be  carried  to  general  reserve,  leaving  £8,003  to  be 
carried  forward.  The  equivalent  of  775,563  (30  watt)  lamps  is  con- 
nected to  the  mains  (lighting  459,809,  heating  80,777,  and  power  234,977. 

The  gross  earnings  of  the  Citv  imdertaking  from  sales  of  current, 
rents,  &c.;  were  £331.323  (£238,075) ;  the  expenses  were  £273,722 
(£199,250),  and  the  net  earnings  £57,601   (£38,825)  with  £9,075  from 

1918  tile  total  available  is  £66.676  after  providing  for  interest  on  deben- 
ture stock,  &c.  (£31,458),  the  balance  is  £35,218,  out  of  which  has  been 
paid  the  preference  dividend  (£18,000),  leaving  £17,218.  The  directors 
recommend  that  £10,000  be  transferred  to  general  reserve,  and  that 
£7,218  be  carried  forward.  The  equivalent  of  851,515  (30  watt) 
lamps  is  connected — 334,925  in  lighting,  120,323  in  heating,  and  S96,267 
(15,936  h.p. )  in  power. 

"^An  interim  dividend  of  2s.  per]share](tax"free)]has^b3en~declaredjby 
the_GLOBE  Telegraph]&  Trust.' 

The  proposed  exchange  of  shares  between  Bkusneb,  Mond  &_  CoM- 
PASY,  Ltd.,  and  the  C.\siser-Kellxer  Alkali  CosiPAxy,  Ltd.,  has 
been  ratified. 

The  directors  of  Bruce  Peebles  &  Compaxy,  Ltd.,  have  declared  a 
dividend  at  the  rate  of  7i  per  cent,  per  annum  (less  tax)  on  the  ordinary 
shares  for  the  year  1919,  payable  March  31. 

The  directors  of  the  General  Electric  Compaxy,  Ltd.,  announce 
that  the  list  in  respect  of  the  issue  of  the  preference  and  ordinary  shares 
closed  on  Tuesday,  the  required  capital  having  been  over-subscribed. 

The  directors  of  Vickers,  Ltd.,  announced  final  dividends  for  1919 
of  2A  per  cent,  on  the  preference  stock  and  on  the  preference  shares 
and  cumulative  preference  shares,  payable  on  the  25th  inst. 

The  directors  of  the  British  Alumixium  Compaxy,  Ltd.,  have  decided 
to  make  a  distribution  out  of  the  reserves  by  means  of  the  issue  of  two 
fully-paid  ordinary  shares  for  every  three  ordinary  shares  now  held. 

The  directors  of  the  MetropolitaX- Vickers  Electrical  Compaxy', 
Ltd.,  recommend  paj-ment  of  a  dividend  on  the  ordinary  shares  at  the 
rate  of  8  per  cent,  per  annum  to  Dec.  31  last. 

The  transfer  books  of  the  Westebx  Telegraph  Compaxy,  Ltd.,  will 
he  closed  from  the  17th  to  the  24th  March  inclusive,  preparatory  to 
paying  on  the  25th  inst.  an  interim  dividend  of  53.  per  share  (tax  free) 
for  the  year  ending  30th  June.  1920. 

The  net  profit  of  Messrs.  CL.iRKE,  Chapmax  &  Compaxy",  Ltd.,  for 

1919  was  £146,466.  A  dividend  of  7  per  cent,  on  the  preference  and 
23.  6d.  per  share  on  the  ordinary  shares  are  recommended.  A  sum 
£20,000  is  to  be  placed  to  reserve  and  £74,973  carried  forward. 

The  directors  of  the  British  Ixsulated  &.  Helsby  Cables,  Ltd., 
have  declared  a  dividend  of  8 J  per  cent,  (actual)  on  the  ordinary  shares, 
making  12|  per  cent,  for  1919  (as  in  1918),  and  a  bonus  of  2i  per  cent. 
A  sum  of  £105,000  has  been  placed  to  depreciation  account  and  £103,000 
carried  forward.  J|l>i^' 

During  1919  the  number  of  consumers  connected  to  the  mains  of  the 
RusHDEX  &  Di.STRiCT  Electric  SUPPLY  COMPANY,  Ltd.,  increased  from 
179  to  223  ;   £950  was  added  to  depreciation  fund  and  £300  written  ofi 


preliminary  expenses.  A  final  dividend  of  8~per  cent,  (making  6i  per 
cent,  for  the  year)  was  declared  and  £355  forward. 

It  was  reported  at  the  meeting  of  the  liLAXELLY  &  District 
Electric  Lighting  &  Traction  Company',  Ltd.,  on  Monday,  that 
the  available  profit,  including  £2,058  brought  forward  was  £17,659. 
After  proriding  for  debenture  stock  redemption  (£1.072)  and  general 
reserve  and  renewals  (£4,000)  a  dividend  on  the  ordinar}'  shares  of 
7  per  cent,  for  1919  (less  tax)  was  declared  and  £3,016  carried  forward. 

The  report  of  the  directors  of  the  Telegraph  Coxstructiox  axd 
JLiiXTEXAXCE  Compaxy',  Ltd.,  states  that  the  net  profit  for  1919  was 
£124,184,  and  with  £110,296  brought  forward  the  total  is  £234,480. 
Deducting  the  interim  dividend  of  2i  per  cent,  paid  in  July  last  £22,410, 
a  sum  of  £212,070  remains  to  be  dealt  with.  Of  tliis  sum  the  directors 
propose  to  distribute  a  further  dividend  of  7J  per  cent,  (tax  free),  absorb- 
ing £67,230,  to  supplement  the  reserve  fund  by  £20,000  (making  it 
£140,000),  and  to  transfer  £10.000  to  the  pension  fund,  lea\-ing  £114,840 
lis.  5d.  to  be  carried  forward.  The  general  business  of  the  company 
during  the  past  j'ear  has  been  satisfactory,  and  works  and  steamships 
have  been  maintained  in  their  usual  state  of  efficiency. 

The  capital  expended  by  the  Bouknemouth  &  Poole  Electricity 
Supply  Compaxy,  Ltd.,  during  1919  amounted  to  £9,473,  making  the 
total  £508,563.  With  £1,299  brought  forsvard,  the  total  available  for 
distribution  is  £38,573.  Deducting  interest  on  debenture  stock,  &c. 
and  the  amount  carried  to  reserve  for  depreciation,  the  balance  is 
£20,641.  Interim  and  final  dividends  have  been  paid  on  the  41  percent, 
and  6  percent,  preference  shares,  and  an  interim  dividend  on  the  ordinary 
shares  at  the  rate  of  5  per  cent,  per  annum,  which  leaves  £8,303,  out  of 
which  the  directors  recommend  a  final  di\-idend  on  the  ordinarj"  shares  at 
the  rate  of  7  per  cent,  per  aimuni  for  the  half-j'ear  ended  Dec.  31  (less 
tax),  making  6  per  cent,  for  the  year,  leaving  £4,628  to  be  carried 
forward.  The  total  applications  are  equivalent  to  14,291  kw.,  an  in- 
crease of  1,695  kw.     The  total  number  of  units  sold  was  4,680,347. 

Addressing  the  shareholders  of  the  North  London  Railway  Com- 
pany last  ^veek  the  chairman  (the  Hon.  A.  H.  Holland-Hibbert)  said 
that  although  they  could  not  hope  to  obtain  in  the  future  the  same 
measure  of  prosperity  which  they  used  to  enjoy  before  omnibuses  and 
tramwavs  searched  out  every  comer  where  traffic  was  possible,  they 
still  possessed  a  valuable  property  which  they  hoped  would  become 
increasingly  valuable  when  the  London  and  Xorth-Westem  Railway 
were  able  to  compete  the  electrffication  of  the  line  from  Queen's  Park 
to  Camden  Town.  -A.  certain  amount  of  patience  was  required  mth 
regard  to  electrification,  but  some  progress  had  been  made.  In  spite 
of  "the  increase  in  fares  passenger  traffic  had  increased  by  25  per  cent 
Evidently  passengers  were  realising  the  great  comfort  of  their  really 
good  electric  trains.  Forl919  they  would  pay  a  dividend  of  3Jper  cent., 
which,  with  the  interim  dividend,  made  5i  per  cent,  for  the  year. 

The  income  from  investments  of  the  Underrgouxd  Electric  Rail- 
ways Company  of  London,  Ltd.,  for  the  year  1919  was  £680,125  (de- 
crease of  £68,031)  and  the  total  receipts  were  £692,364  (decrease  of 
£67,901).  The  expenditure  was  £101,758.  Adding  balance  brought 
forward  (£36,693)  and  deducting  interest  on  the  4i  per  cent,  bonds, 
the  5  per  cent,  three  year  secured  notes  and  the  6  per  cent,  first  curnu- 
lative  income  debenture  stock,  &c.,  the  available  balance  is  £384,656. 
Three  per  cent,  was  paid  on  the  6  per  cent,  income  bonds  in  June,  and 
it  is  now  proposed  one  per  cent.,  leading  a  balance  of  £22,939.  The 
Metropolitan  District  and  the  London  Electric  Railway  Companies 
have,  between  them,  ordered  140  additional  carriages,  and  jointly 
ordered  an  additional  15.000  kw.  turbo-alternator  for  the  Lots-road 
generating  station.  A  new  subway  is  being  constructed  at  the  Charing 
-  Cross  station.  The  London  Uni"ted  and  the  Metropolitan  Tramways 
Companies  have  reconstructed  considerable  portions  of  their  tracks,  and 
the  London  United  Company  has  overhauled  its  rolling  stock.  The 
greater  part  of  the  address  o"f  Lord  Ashfield  to  the  shareholders  at  the 
meeting  last  week  was  devoted  to  justifying  the  proposed  increase  of 
fares.  He  said  the  income  from  their  holdings  in  the  different  companies 
of  the  group  amounted  to  £680,000,  a  reduction  of  £68,000  compared 
with  1918.  The  Metropolitan  District,  the  London  Electric  Railways  and 
the  London  General  Omnibus  Company  all  paid  reduced  dirtdends. 
The  expenditure  (£101,758)  showed  an  increase  of  over  £20,000.  They 
could  only  pay  4  per  cent,  on  the  income  bonds.  The  result  was  as  dis- 
appointing as  it  was  unexpected.  In  the  first  six  months  of  1919  the 
gross  receipts  of  the  operating  companies  increased  faster  than  the 
expenses,  but  in  the  second  half-year  expenses  increased  much  faster 
than  the  gross  income,  and  he  regretted  to  say  that  since  the  close  of  the 
year  expenses  had  continued  to  rise.  After  dealing  with  the  work  of  the 
aUied  companies,  he  denied  that  their  capital  was  watered.  The  ^'°<ifr- 
ground  Company  made  it  possible  for  the  operating  companies  to  build 
and  equip  the  London  Electric  Tube  Railways  and  electrify  the  Distnct 
Railways.  For  that  great  public  service  the  shareholders  had  not  received 
a  single  penny  in  dividends.  If  those  railways  had  to  be  bmlt  to-day 
it  would  cost  more  than  twice  their  present  capital  to  build  them.  There 
were  essential  improvements  needed,  the  estimated  cost  of  which  was 
£6,000,000.  but  until  the  position  was  altered  it  was  hopeless  to  con- 
template raising  such  a  sum  as  that.  London  urgently  needed  entirely 
new  underground  railways,  including  at  least  one  (probably  two)  high- 
speed lines.  The  crueialquestion  was  not  construction  and  location,  but 
how  the  money  was  to  be  raised.  The  associated  companies  were  pro- 
moting two  sets  of  Bills— for  extension  and  improvement  works  and  for 
the  increase  of  the  maxima  now  fixed  by  statute  for  fares.  Having  sum- 
marised the  reasons  for  the  increase,  he  said  they  were  asking  for  power 
to  charge  2d.  per  mile.  They  had  no  intention  of  charging  the  maximum 
fare,  but  only  sufficient  to  adjust  their  charges  on  a  fair  basis. 
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NcM'  Companies. 

ALADDIN  (LANCASHIRE  &  YORKSHIRE).  LTD.  ( ll'):t,948).  — Private 
■company. f  Kfi:.  F.l).  II.  i;i|.ital  i;.-.(Mi(i(i  in  ll  slinn-s.  Objects:  to 
acquire  exclusive  licein  cs  for  the  working;  In  the  Counties  of  Lancashire 
and  Yorkshire  of  the  patents  belonging  to  the  Ahiddin  Renew  Electric 
Lamp  Corporation,  and  to  enter  into  certain  agreements.  Permanent 
directors  :    E.  .1.  McWilliam  and  J.  C.  Mcintosh. 

AHOS  ft  WALSH.  LTD.  (1154,244) — Private  company.  Reg.  Feb.  19, 
capital  £;t^iHio  in  i\  .shares,  to  carry  on  the  business  of  metal  merchants, 
solder  manufartnnr.s,  dealers  in  machinery  and  electrical  plant,  &c. 
Ecg.  otlice  ;    22.  KinL'sland-road,  Shoreditch,  N.E. 

ANERLEY  ENGINEERING  WORKS,  LTD.  ( lti4, 245)— Private  company. 
Ecg.  Feb.  I'.i.  capital  i-xK)  in  £1  shares,  to  carry  on  the  business  of 
electrical  and  general  engineers  and  contractors,  &c.  First  directors  are 
E.  Harrison,  H.  Harrison  and  E.  Revd.  Reg.  office  :  97.  Anerley-road, 
S.E.20. 

BALUNROBE  ELECTRICITY  80PPLY  COMPANY,  LTD  (4,907).— Private 
■company.  Kcl'.  in  Dublin  Feb.  i:i.  ca])ital  £."),0(IO  in  £10  shares, 
to  carry  on  the  business  imlicated  bv  the  title.     Directors  are  :  Rev. 

E.  A.  balton,  P.  D.  Daly,  M.D.,  1".  Fitzpatrick,  T.  M.  Scott  and 
jr.  B.  Staunton.  Secretary :  J.  B.  Staunton.  Reg.  office :  Abbey- 
street,   Ballinrobc.  Co.  Mayo. 

BRITISH  SCIENTIFIC  APPARATUS  MANUFACTURERS.  LTD.  (1()4,339)— 
Private  company.  Fu-l'.  Feb.  21.  capital  £.'!.u(Hi  in  tl  .-bares,  to  carry  on 
publicity  and  propaganda  with  a  view  to  introducing,  making  more 
widely  known  and  increasing  the  sale  of  articles  manufactured  by 
members,  to  acquire  showrooms  and  display  scientific  a|)paratus  of 
British  manufacture,  to  promote  export  in  British  made  scientific 
apparatus,  instruments,  &c.     First  directors  are  C.  Beck,  M.  B.  Field, 

F.  C.  Knowlcs,  R.  Miall  and  H.  T.  Tallack.  Reg.  office  :  (i,  Moorgatc- 
strcet,  E.C. 

CHARLES  PARKER  (LONDON),  LTD.  (1(54,067)— Private  company. 
Reg.  Feb.  14.  capital  £.j.00o  in  £1  shares,  to  take  over  the  business  of 
manufacturing  electrical  engineers,  magneto  specialists,  &c.,  carried  on 
by  C.  C.  Parker  at  75,  Park-road  Xorth,  Acton.  W.  First  directors  are 
C.  C.   Parker  (permanent  managing  director)  and  R.  J.  Hewett. 

ELECTRIC  FIRES,  LTD  (164,072)— Private  company.  Reg.  Feb.  14, 
capital  £111.1100  in  4.0U0  10  per  cent,  cumulative  preference  and  5,900 
ordinary  shares  of  £1  each  and  2,000  founders'  shares  of  Is.  each,  to 
acquire  and  turn  to  account  inventions  relating  to  electrical  or  other 
fires,  radiators,  stoves,  &c.  Life  directors  :  C.  H.  Smith,  .')2,  Parliament- 
liill,  N.W.,  electrical  engineer,  and  F.  L.  Newhouse,  W.  Runton,  Norfolk. 

R.  CRANMER  BROWN,  LTD,  (164,229)— Private  company.  Reg. 
Feb.  18,  ca|>ital  £5.000  in  £1  shares,  to  take  over  the  business  of  electrical, 
mechanical  and  general  engineers,  &c.,  carried  on  as  T,  P.  Pollitt  &  Com- 
pany, Ltd.  First  directors  are  H.  H.  King  and  R.  C.  Brown.  Reg. 
office  :    9,  Wellington-street,  Hull. 

WEBB'S  CRYSTAL  GLASS  COMPANY,  LTD.  (164,415).— Reg.  Feb.  23, 
capital  £750,000  in  700,000  shares  of  £1  each  and  1,000,000  shares  of 
Is.  each,  to  carry  on  the  business  of  manufacturers,  merchants,  importers 
and  exporters  of  glass,  including  electric  lamp  bulbs,  tubing  and  rod, 
glassware  for  scientific  and  industrial  purposes,  &c.  Directors  are  L.  C. 
Hatry,  S.  X.  Jenkinson,  R.  W.  Johnston,  C.  Jackson,  T.  B.  Kitson,  F.  L. 
Pavne  and  F.  W.  Towle.     Resr.  office  :   ti,  .\ustin  Friars,  E.C. 


Prices  of  Metals,  Chemicals,  &c. 


Copper —  Price. 

Best  9elect<'d per  ton     £122     0     0 

Electro  Wirebars £124     0     0 

H.C.  wire  basis per  lb.       Is.     4|d. 

Sheet .,                 — 

Phosphor -hronze  Wire — 

Phosphor-bronze 

wire,  basis   „            Is.  8|d. 

Bratt  60/40— 

Rod,  basis      Is.  OJd. 

Sheet,  basis   ,,          Is.  5i. 

Wire,  basis    „          Is.  4H. 

Iron — 

Cleveland  Warrants  per  ton       £920 

Galvanised      steel 

wire,  basis  8  SWG  „          £43     0     0 
Lead  Pig — 

English  „          £52    0     0 

Foreism  orcoloniil  „             .50     0     0 

T«)»— Ingot    „           380  10     n 

Wire,  basis    per  lb.            0     4     9 


Tdesday,  March  9. 


Inc. 


Deo. 
£5     0     0 
6     0    0 
ttd. 


ttd. 


I'^orly    Vears    Ayo. 

(The  Electrici.^x,  March  1:3,  1880.) 

Electhic  Luiiniso. — The  JablochkolT  system  is  to  be  continued  in 
the  streets  of  Paris  till  May,  1881. 

Pm/.E  Ess.w. — A  "  Prix  V'aillant "  will  be  awarded  this  year  for  the 
best  solution  of  the  question  "  How  to  perfect  the  phonetic  telegra])h 
in  some  important  particulars?"  The  memoirs  should  be  handed  in 
on  or  befori'  .liinc  1.  The  prize  is  founded  on  a  bequest  of  4(l,(MH)  francs 
by  JI.  .Marcchal  \'aillant,  and  is  given  every  two  yeais. 

Maunktisisc  Steel. — From  recent  experiments  made  by  Herr  Holt/, 
it  appears  that  the  magnetism  of  steel  bars,  magnetised  during  the 
process  of  hardening,  is  only  conditionally  sujierior  to  ordinary  magne- 
tisation, and  that  the  superiority  of  magnetisation  during  hardening 
decreases  where  the  magnetising  force  increases,  where  the  thickness 
of  the  bar  increases.  It  is  greatest  wh  re,  with  weak  magnetising  force, 
the  bar  is  at  the  same  time  partly  withdrawn  from  the  action  of  the 
means  of  magnetisation  ;  and  it  is  least  where,  with  great  magnetising 
force,  a  gix-al  thickness  of  bar  is  used. 

A  New  Use  Kt)R  the  Tei.epho.ne. — Hitherto  (says  the  "  Scicntilic 
American")  it  has  been  a  matter  of  some  difficulty  to  determine  the 
time  of  flight  of  small-arm  projectiles  owing  to  the  impossibility  of 
seeing  them  strike.  In  a  series  of  experiments  made  by  the  U.S.  Ord- 
nance Department  this  difficulty  has  been  overcome  by  the  use  of  the 
telephone.  The  telephone  was  connected  with  two  Blake  transmitters, 
one  placed  near  the  gun,  the  other  in  front  of  and  near  the  target.  The 
time  bitwccn  the  report  of  the  gun  and  sound  of  the  ball  upon  the  target 
was  measured  by  a  stop-watch.  The  observations,  founded  on  a  largo 
number  of  ex])eriments,  never  differed  more  than  a  quarter  or  half  of  a 
second  from  each  other,  the  slight  delay  in  starting  the  watch  being 
neutralised  by  the  delay  in  stopping  it.  It  was  found  that  the  time  of 
transit  was  affected  by  the  wind,  being  shortened  by  a  rear  and  lengthened 
by  a  head  wind. 

The  Siphon  Recorder. — There  is  a  relic  of  old  student  days  in  th<-" 
laboratory  of  Sir  William  Thomson,  at  the  (ilasgow  University,  when  the 
Siphon  Kicordcr  had  just  been  born  into  existence.  It  is  a  parody  on 
Tennyson's  well-known  lines,  after  the  manner  of  Clerk  Maxwell,  entitled, 
"  A  Farewell "  (by  a  telegraph  clerk  to  'the  mirror  galvanometer 
signal  on  the  introduction  of  the  "  Siphon  Recorder.") : — 
Flow  up  swift  message  from  the  sea, 

Thy  pregnant  tale  deliver  ; 
No  more  on  th  e  my  eyes  need  be 

For  ever  and  for  ever. 
Flow,  softly  flow,  by  \vire  and  key. 

But  move  the  mirror  never  ; 
No  more  on  thee  my  eyes  need  be 

For  ever  and  for  ever. 
But  here  will  rock  the  light  coil  free, 

And  here  the  siphon  shiver  ; 
And  all  of  thee  will  tell  to  me 

F'or  ever  and  for  ever. 
A  thousand  dots  may  stream  for  thee. 

A  thousand  dashes  quiver  ; 
But  not  on  thee  my  eyes  need  be 
For  ever  and  for  ever. 

—J.  M. 


—  £1   10  0 

—  2    0  0 

—  17     0  0 

—  3d. 


Salammoniac. — Percwt.Oos.andQOs. 
Sulphur  (Flowers).— Per  ton  £22. 

,,       (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pvrites,  168°).— 

Per  ton,  £7  18s.  9d. 

Rubber. — Para  fine,  2s.  6.^1. :  plantation  Ist.  latex  23.  6|d.per  lb 

Shellac— T.N.  Orange,  SCos. 

The   metal   prices  are  sunplied  bv  the  British  Insulated  &   Helsby 
Cables,  Ltd. 


Copper  Sulphate. — Per  ton  £48. 
Boric     Acid  (Crystals)  — Per     ton 

£74. 
Carbon  Bisulphide.— Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  -Per  lb.  Sid. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"Aeronautics"  : — Mr.  Holt  Thomas  on  "  Aerial  Transport":  "  The 
Indian  Air  Mail,"  by  F.  A.  de  V.  R..  ;  and  "  Occasional  Pajiers  on 
Aeronautics,  No.  1,''  by  A.  R.  Low,  F.R.Ae.S. 

"  Cabinet  Maker  "  : — "  The  Development  of  Small  Folding  Tables  "  ; 
"  Prices  of  Metal  Bedsteads  :  1914  and  1919  Costs  and  Profits  Com- 
pared "  ;  and  "  The  Making  of  Welts  in  Leather  for  Upholstery." 

"  Chemical  Age  "  : — "  Atomic  Weights  and  Atomic  Numbers,"  by 
Dr.  Stephen  Miall ;  "  Methods  for  the  Filtration  and  Softening  of  Water," 
by  Dr.  Hepburn  ;  and  further  correspondence  on  "  The  Problem  of 
Chemical   Organisations." 

"The  Fruit  Grower": — The  Potato  Order,  1920;  "Diseases  of 
Orchards  "   (Illustrated)  ;  and  "  Simplified  Land  Laws." 

"  The  Gas  World  "  : — "  Cause  of  the  Caking  of  Sulphate  of  Ammonia  "  ; 
"  Demonstrations  in  Coal  Saving  and  Gas  Combustion,"  by  George 
Helps ;  and  "  The  Heat  of  Carbonisation  of  Coal,"  by  C.  Weyman. 

"  The  Hardware  Trade  Journal "  : — "  Standing  Committee's  Report 
on  Investigation  of  Bedstead  Prices  "  ;  "  Labour  Saving  in  the  Foundry, 
V.  "  ;  and  "  Sidelines." 

"  Ways  and  Means  "  : — "  Big  Figures  and  Simple  Facts,"  by  The 
Editor  ;  "  The  Economic  Situation  in  France,"  by  M.  Roger  Picard  ; 
'•  Some  Aspects  of  the  Financial  Situation,"  by  Sir  George  Paish  ; 
and  "  Municipalities  and  Industrial  Development,  XVI. — Cardiff,"  by 
J.  Dockett  Smith. 
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Notes. 


The  Control  of  Trains. 

To  recommend  control  of  any  kind  is  not  popular  at  the 
present  time.  There  are,  however,  ways  in  which  control  can 
even  now  be  successfully  used,  and  among  these,  as  we  have 
■often  pointed  out,  the  employment  of  some  method  whereby  a 
train  in  movement  can  be  checked  or  signalled  to  in  moments 
-of  emergency  has  much  to  recommend  it.  This  matter  has 
been  given  fresh  interest  by  rej^orts  recently  issued  by  the 
Ministry  of  Transport  on  the  causes  of  accidents  at  Selby,  on  the 
Xorth  Eastern  Railway,  and  at  Haverhill,  on  the  Great  Eastern 
Railway.  In  the  one  case  it  will  be  remembered  a  fast  passen- 
ger train  passed  a  home  signal  at  danger,  with  the  result  that  it 
ran  into  another  train  on  a  converging  line,  while<in  the  other  a 
passenger  train  collided  with  the  buffer  stops  owing  to  the 
driver  failing  to  apply  the  brakes  in  time.  A  somewhat  similar 
accident  at  Crewe  and  other  accidents  with  light  engines  at 
Streatham  and  Benton  Bank  would,  in  all  probability,  have 
been  avoided  had  the  driver  been  made  aware  of  the  operating 
conditions  by  some  other  methods  than  mere  visual  or  verbal 
signals.  As  is  well  known,  the  former  method  is  practically 
exclusively  used  for  signalling  both  passenger  and  goods  trains 
over  open  sections  of  line,  but  it  is  not,  perhaps,  realised  how 
much  such  means  as  arm-waving  and  shouting  through  mega- 
phones are  employed  in  shunting  and  terminal  movements  of 
light  engines.  Seeing  that  is  the  case,  the  only  wonder  is  that 
accidents  do  not  more  often  occur  at  such  places. 


An  Extension  of  Automatic  Signalling. 

We  do  not  wish  to  imply  that  automatic  control  of  trains  is 
non-existent.  On  the  contrary,  in  the  form  of  track  circuiting 
it  is  largely  used  on  many  railways,  but  only  in  connection 
w^ith  visual  signals.  Indeed,  it  m^ay  be  said  that  it  controls 
the  signalman  r.ither  than  the  engine  driver — a  useful  function, 
but  one  which  requires  extension.  The  problem  of  how  best  to 
control  the  train  or,  what  is  the  same  thing,  the  engine  driver, 
is  not  a  new  one,  and  has  been  more  or  less  successfully  tackled 
by  a  number  of  inventors,  as  a  jJerusal  of  our  columns  anv  time 
within  tte  last  ten  or  fifteen  years  will  show.  But  the  railways 
have  not  yet  seen  their  way  to  commit  themselves  to  the  large 


capital  e-xpenditure  which  a  general  installation  of  one  of  thes5 
systems  would  involve,  and  public  opinion,  though  vocal  on  the 
occasion  of  serious  accidents,  has  not  been  persistent  enough  to 
bring  about  the  necessary  change.  The  war  has,  of  course,  been 
an  excellent  excuse  for  dilly-dallying  of  al!  kinds,  but  now  it  is 
time  something  was  done,  and  we  hope  that  the  Ministry  of 
Transport  wiU  exercise  its  powers,  and  cause  tests  to  be  made 
of  one  or  more  of  the  several  promising  systems  available. 
Before,  however,  these  tests  are  carried  out  it  must  be  decided 
exactly  what  the  control  is  going  to  do.  Is  it  simply  to  give 
the  driver  in  the  cab  an  audible  indication  to  warn  him  he  is 
approaching  or  has  passed  a  signal  at  danger  ;  or  is  it  to  apply 
the  brakes  and  bring  the  train  to  a  standstill  without  the 
driver's  intervention  ?  The  latter  system  is,  of  course,  suc- 
cessfully used  on  the  Underground  Railway  of  London,  but,  on 
the  other  hand,  what  is  required  on  our  main  lines  is  not  so 
much  to  bring  the  train  to  rest,  but  to  ensure  that  an  adverse 
distant  signal  will  be  respected  by  slowing  the  train.  Those  of 
a  conservative  nature  will  point  out  the  numerous  difficulties 
which  will  comjjass  the  adoption  of  any  such  system,  but 
difficulties  are  meant  to  be  overcome,  and  in  any  event  the 
advantages  to  be  gained  by  the  elimination  of  accidents  are 
worth  more  than  a  little  to  obtain.  The  public  demand  for  a 
better  train  service,  with  the  resulting  reduction  in  headway,  in 
many  busy  centres  will  also  mean  a  reduction  in  the  factor  of 
safety,  and  any  methods  which  will  lead  to  an  increase  in  the 
safetv  of  the  travelling  public  merit  close  examination,  with 
a  view  to  their  early  adoption. 

The  Institution  and  Its  Council. 

Members  of  the  Institution  of  Electrical  Engineers  .will 
shortly  be  called  upon  to  elect  a  Council  to  represent  their 
interests  during  the  next  twelve  months.  The  statement  is 
made  in  this  particular  way  because  representation  of  the 
members'  interests  should  be  the  principal  object  of  every 
Institution  Council.  In  the  past  there  has  been  a  good  deal  of 
criticism  at  the  composition  of  the  Councils  selected,  not  only 
collectively,  but  individually,  but  as  Mr.  J.  S.\yers  pointed 
out  in  our  correspondence  columns  some  weeks  ago,  the 
composition  of  any  Council  lies  in  the  hands  of  the  members 
of  the  Institution  concerned,  and  if  it  is  the  desire  of  the 
members  to  have  a  vigorous  and  powerful  council,  it  is  their 
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simple  and  obvious  duty  to  nominate  candidates  possessiiii: 
these  qualifications,  and,  what  is  no  less  important,  to  vote 
for  them  when  they  are  nominated.  We  hope,  therefore,  that 
not  only  this  year,  but  every  year,  members  of  the  Institution 
•  ■f  Electrical  Enfjineers  will  take  a  more  active  interest  in  a 
[iroceeding  which  f»ives  them  all  reasonable  power  over  the 
conduct  of  their  own  affairs,  if  they  will  only  take  the  trouble 
to  use  it.  That  they  should  use  this  power  is  of  great  im- 
portance at  the  present  time,  when  not  only  the  electrical 
industrv,  but  the  whole  country  is  passing  through  a  period  of 
transition.  We  want  men  on  the  Council  who  shall  not  only 
be  representative  technically;  but  commercially  and  politically 
as  well.  The  criticism  should  no  longer  be  that  the  traction 
or  the  telegraph  interest  is  over  or  under  represented.  That  is 
a  relatively  minor  matter.  What  is  of  importance  is  whether 
the  Council  is  so  composed  that  it  is  likely  to  be  of  real  in- 
fluence not  only  in  the  industry,  but  among  the  greatest  com- 
mercial and  political  interests.  This  can  be  done  if  the  right 
Council,  and  particularly  if  the  right  president  is  selected. 
The  choice  of  a  president  is  indeed  one  which  should  be  made 
■with  the  greatest  care,  and  we  hope  that  when  Mr.  Roger  T. 
Smith  seeks  a  well-earned  rest  among  the  past-presidents,  the 
appointment  of  a  man  possessing  the  qualifications  we  have 
outlined  will  receive  the  closest  consideration. 


The  Tariff  Question  Again. 

We  shall  be  intorestiMl  to  s<>e  the  result  of  the  revised  scheme 
of  charges  for  electricity  which  has  been  compiled  by  Mr.  H. 
Richardson,  city  electrical  engineer  of  Dundee,  for  use  in  that 
northern  burgh.     It  is  not  so  many  years  ago  since  a  dis- 
cussion of  the  relative  merits  of  various  methods  of  charging  led 
to  a  generation  of  heat  far  greater  than  the  importance  of  the 
question  merited.     This  is  not  to  say  that  it  had  no  merit  at  all. 
In  those  days,  whatever  may  be  the  case  now,  it  was  advisable 
that  the  average  price  charged  per  unit  consumed  should  be 
such  that  the  receipts  would  be  greater  than  the  total  expendi- 
ture, and  it  was  equally  desirable  that'  no  class  of  consumer 
should  be  charged  at  an  unduly  high  rate  while  another  class 
obtained  their  energy  at  less  than  cost.     The  law-  on  the  matter 
is  clear.     The  price  per  unit  must  not  be  exceeded,  and  no 
consumer  must  receive  preferential  treatment  over  another  in 
the  .same  class.     These   fundamentals   were,   however,   some- 
times forgotten,  though  Jlr.  Trotter  reminded  us  that  the 
tariff  might  legally  be  based  on  the  cube  root  of  the  number  of 
a  consumer's  waistcoat  buttons,  so  long  as  the  total  amount 
of  his  account  divided  by  the  number  of  units  consumed  did 
not  exceed  the  statutory  maximum  of  8d.  per  unit.   It  has,  how- 
ever, been  left  for  Mr.  Richardson  to  suggest  that  a  man  should 
pay  according  to  size  of  the  room  he  occupies,  by  proposing 
a  fixed  charge  of  23.  per  100  sq.  ft.  of  living  room  per  quarter 
plus  jd.  per  unit  plus  1 5  per  cent,  as  a  scale  for  domestic  con- 
sumers, while  in  the  case  of  shops  the  fixed  charge  will  be  5s. 
per  100  sq.  ft.,  the  other  charges  remaining  the  same.     The 
worst  of  anv  scientific  system  is  that  it  is  not   always  com- 
mercial.    In   this  instance,  a  man  who  lives  in  a  small  high 
room,  in  a  lift  shaft,  say,  will  have  to  pay  less  for  his  energy 
than  a  man  who  lives  in  a  room  like  a  lift  shaft  laid  on  its  side  ; 
and  if  we  are  going  to  be  quite  equitable  it  is  a  little  difficult  to 
see  why  he  should.     Again,  why  should  a  shopkeeper  pay  a 
150  per  cent,  greater  fixed  charge  than  a  domestic  consumer. 
We  agree  that  their  load  factors  are  different,  but  surely  they 
are  not  all  that  much  different,  nor  does  such  a  sy.stem  encour- 
age the  use  of  heating  and  cooking  apparatus  in  places  where 
they  can  not  only  be  employed  efficiently  but  as  an  advertise- 
ment.    The  system,  as  far  as  we  can  see,  possesses  no  advan- 
tages over  those  now  in   use,  and  its  drawbacks  cannot  be 
overlooked. 


The    Ministry  ol    Transport  and  the    Electrical  In 
dustry. 
The  Jlinistry  of  Transport,  with  a  super-man  at  the  head, 
does   not  seem   to   be  doing  very   well.     Tiie   economically- 
minded  are  distre.ssed  at  the  Gargantuan  character  of  its  pay 
roll,  and  the  public  generally  are  wondering  when  they  are- 
going  to  get  back  those  cheap,  fast  trains  which  conveyed  them 
to  Brighton  and  Southend  during  the  summer  months,  and 
when  they  may  expect  to  get  their  goods  delivered  within  a 
few  weeks  of  the  time  they  are  des])atched.     Electrical  engi- 
neers have  no  reason  to  be  less  vocal  in  their  criticism.  Schones 
of  electric  traction  which  would  not  only  mean  increased  orders- 
and  iiroduction.  but  would  bring  about  a  much  needed  alle- 
viation of  the  traffic  chaos,  are  held  up  for  consideration  by  a 
committee,  which  means  that  something  will  begin  to  be  done 
on  the  eve  of  the  Greek  Kalends  or  thereabouts,  and  meanwhile 
neither  will  orders  eventuate  or  travelling  become  more  com- 
fortable.    Again,  at  a  time  when  there  is  an  ever-increa.sing 
demand  for  electricity  supply  there  is  an  ever-increasing  diffi- 
culty in  obtaining  coal.     Accrington  and  Burnley,  to  take  two 
exaniples,  have  been  in  sore  straits,  while  a  deputation  to  Sir 
John  Sxei.l  from  the  London  County  Council  and  several  of 
the  Metropolitan  boroughs  pointed  out  that  they  had  only  four 
days'  reserve  supply  of  coal  at  their  stations.     And  the  answer 
was  :    Lack  of  transport.     It  is  a  black  record  for  so  young  a 
criminal,  but  if  the  Ministry  of  Transi)ort  were  being  run  by 
mere  men  we  could  perhaps  suggest  excuses  for  them.     It  is 
the  predominance   of  all   that   is   wonderful   in   its   councils 
combined  with  a  lack  of  anything  approaching  action  in    its 
])rocedure  that  we  find  so  difficult  to  comprehend. 


The  Value  of  Scientific  Records. 

One  branch  of  scientific  -work,  laborious  but  often  valuable, 
which  is  apt  to  be  overlooked,  is  the  keeping  of  systematic 
records  of  the  performances  of  plant  and  appliances.     The 
value  of  such  records  is  recognised  in  many  fields,  for  example 
in  much  central  station  work  and  particularly  in  the  boiler 
house,   but   they   might   often   be   used    with    advantage   in 
relation   to   outside   installation   work.     We   recall   a   device 
adopted  by  a  French  engineer  some  years  ago,  namely,  the- 
assembly  of  ""  contour  cards  "  showing  the  exact  load  varia- 
tions for  every  year  in  the  form  of  a  solid  diagram,  which 
deserves  to  be  more  widely  known  as  it  leads  at  once  to  broad 
conclusions  which  might  be  overlooked  by  mere  inspection  of 
a     series     of    individual     load-charts.     Another     instructive 
example  of  the  value  of  records  is  afforded  by  some  work 
recently   published  relating  to  the  public   lighting,   by  gas- 
filled  lamps,  of  five  parks  in  Chicago,  in  -which  some  thousands 
of  lamps  were  installed.     For  some  years  it  has  been  the 
practice  to  record  the  date  on  which  every  lamp  is  installed, 
the  time  elapsing  before  its  replacement  and  the  period  for 
which  it  has  burned.     In  this  country  we  have  few  published 
records    of    the    actual    jterformances    of   gas-filled    lamps    in 
practice  on  a  large  scale,  though  doubtless  supply  companies 
possess  information  of  this  kind  in  regard  to  lamps  used  for 
.public  lighting.     The  Chicago  records   proved    useful  in  re- 
vealing various  defects  in  circuits  which  curtailed  the  life  of 
lamps  and  required  to  be  remedied.     But  the  most  striking 
fact  revealed  was  that  the  life  of  lamps  apparently  depended 
more  on  the  number  of  times  they  were  switched  on  and  off 
than  the  actual  hours  during  which  they  were  burned.     In- 
formation on  this  point  was  rendered  possible  by  the  fact 
that  some  lamps  are  burned  on  an  all-night  schedule,  others 
for  half-nights  only,   and  others  again  alternately  for  a  full 
night  and  a  half-night.     Tliis  affords  a  useful  illustration  of 
the    unexpected    information    that    may    be   derived   from 
systematic  records. 
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Current  Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
the  following  : — 

Mi.  a.  Poulsen  contributes  an  article  on  "  The  Localisation  of 
High  Resistance  Breaks  in  Submarine  Cables  "  (p.  312),  in  which 
he  describes  and  discusses  critically  the  relative  advantages  of  the 
Siemens,  Hockin  and  Schoenau-Gulstad  tests. 

On  page  316  we  give  an  account  of  a  discussion  which  recently 
took  place  at  Xewcastle-on-Tvne  on  Capt.  J.  M.  Scott-Maxweirs 
Paper  on  "  Scientific  Management  :  A  Solution  of  Capital  and 
Labour  Problems." 

An  abstract  of  an  interesting  Paper  on  "  Direction  and  Position 
Finding  by  Wireless  Jlethods,"  recently  read  before  the  Wireless 
Section  of  the  Institution  of  Electrical  Engineers  by  Capt.  H.  J. 
Round,  will  be  found  on  page  317. 

On  page  319  we  give  a  short  account  of  the  first  three  of  a  course 
of  six  lectures  which  are  now  being  delivered  by  Sir  J.  J.  Thomson 
at  the  Royal  Institution  on  "  Positive  Rays." 

On  page  320  we  give  an  abstract  of  a  Paper  read  before  the 
Faraday  Society  on  "  Jlethods  of  Pleasuring  the  Magnetic  Hardness 
•of  Ferrous  Metals,"  by  Mr.  L.  A.  Wild. 

On  page  322  we  give  a  short  account  of  the  exhibits  of  electrical 
interest  at  the  International  Motor  Boat  and  Marine  Engine  and 
.Stationary  Engine  Exhibition  which  is  now  being  held  at  Olympia, 
London. 

We  give  a  description  of  a  32,500-k.v.a.  Water  Wheel  Cienerator 
on  page  323. 

An  account  of  the  discussion  wliich  recently  took  place  at  a 
meeting  of  the  Illuminating  Engineering  Society  is  given  on  page  325. 

Our  leading  article  deals  with  the  present  financial  position  of 
the  London  County  CoimcO  Tramways  (page  327). 

On  p.  329  we  give  an  account  of  the  exhibits  of  electrical  interest 
-at  the  London  Fair  and  Market  at  the  Agricultural  Hall,  Islington. 

Suggested  Home  Office  Regulations  for  electrical  machinery  on 
the  pit-bank  will  be  found  on  p.  329. 

On  p.  328  there  is  an  abstract  of  the  Report  of  the  Sub-Committee 
-appointed  by  the  Standing  Committee  on  Trusts  to  investigate  the 
position  of  the  Electric  Lamp  Industry. 


Arrangements  for  the  Week. 

FRIDAY,   March  19tli  (to-day) 

Rov.iL  Society  of  Arts. 
4.30  p.m.     At  John-street,  Adelphi,  London,  W.C.    Paper  on  "  The 
Indian  Currency  System  and  its  Developments,"  by  Sir  William 
S.  Meyer. 

IXSTITUTIOX    of    MECHASIC.il,    EscrSEERS. 

6  p.m.     At  Storey's  Gate,  St.  James's  Park,  London,  S.W.     Paper 

on  "  Exact  Data  on  the  Performance  of  Mechanical  Stokers, 
as  Applied  to  '  Lancashire  '  or  other  Narrow-FIued  Boilers," 
by  Mr.  D.  Bro\\Tilie. 

N.  East  Co,\st  Isstitutiox  of  Exgixeers  -axd  SHiPBuaoERS. 
6.75  p.m.     At   the  Literary  and  Philosophical  Society,  Westgate- 

road,    Xewcastle-on-T%Tie.     Paper    on    '"  Turbine    Steels,"    by 

Dr.  W.  H.  Hatfield  and  Mr.  H.  M.  Duncan. 

Association  of  Engineering  and  Shipbuilding  Dr.iughtsmen. 

7.30  p.m.     At  the  University,  Sheffield.    Lecture  on  "  Some  Steam 

Economies,"  by  Jlr.  G.  Rowe. 
8  p.m.     At  the  Y.M.C.-\.,   Bothwell-street,   Glasgow.     Lecture  on 

"  Oil  Tankers,"  by  Mr.  C.  R.  H.  Bonn. 

ELECTRO-H.iRMONIC    SoCIETV. 

8  p.m.     At    the    Holborn    Restaurant,    L6ndon,    W.C.        Smoking 
Concert. 

-.SATUBDAT,  March  20tli, 

RoVAL    iNSTITrTION. 

3  p.m.     At  Albemarle-street,  Piccadilly,  London,  W.     Lecture  on 
•'  Positive  Rays,"  by  Sir  J.  J.  Thomson,  O.M.,  P.R.S.  (Lecture  V.) 

Birmingham  and  District  Electric  Club. 
6. .30  p.m.     At   Grand   Hotel,    Colinore-row,    Birmingham.      Ninth 
Aimual  Dinner. 

Institution  of  Electricu,  Engineers. — North  Midland 
Centre. 

7  p.m.     At  Royal  Victoria  Hotel.   Sheffield.     .Joint  Meeting  with 

the  Association  of  .Mining  Electrical  Engineers.  Paper  on 
"  Electric  Winders, "  by  Mr.  D,  Kerr. 


UONDAT,  March  22nd. 

Instititiun  of  Electrical  Engineers. — Xorth-EaStern 
Centre. 
7.15  p.m.     At     Armstrong     College,     Newcastle-on-TjTie.     Paper 
on  ■■  The  Production  of  Power  from  Blast  Furnace  Gases,"  by 
Mr.  S.  H.  Fowles. 
Institution  of  Electrical  Engineers. — Liverpool  Students' 

Sub-Centre  of  the  North-Western  Centre. 
7.30  p.m.     At  the  University,  Liverpool.     Paper  on  "  The  Financial 
Organisation   of    a   Manufacturing   Concern,"    by   Mr.    H.    J. 
Brocklehurst. 

RoY-4L  Society  of  Arts. 

5  p.m.     At  John-street,  .Adelphi.   London,   W.C.     Cantor  Lecture 

on  "  Aluminium  and  its  -4llovs,"  by  Dr.  W.  Rosenhain,  F.R.S. 
(Lecture  II.) 

TUESDAY,  March  23rd. 

Institution  of  Civil  Engineers. 
■5.30  p.m.     At  Great  George-street,  London,  S.W.     Paper  on  "  The 
Work  done  by  Railwav  Troops  in  France  during  1914-1919," 
by  Col.  D.  Lyell. 
Institution   of   Electrical   Engineers. — Nort.i -Eastern 

Centre. 
6.30  p.m.      At  the  Technical  High  School,  Darlington.     Paper  on 

'"  Notes  on  Electric  Furnace  Practice,"  by  Mr.  J.  Hedley. 
Institttion  of  Electric.u.  Engineers. — North-Western 

Centre. 
7  p.m.     At   the    Engineers'    Club,    Manchester.     Paper   on    "  The 
Protection  of  Alternating  Current  Distribution  Systems  without 
the  Use  of  Special  Conductors,"  by  Major  K.  Edgcumbe. 
Institution  of  Electrical  Engineers. — North-Midland 

Centre. 
7  p.m.     At   Royal   Victoria   Hotel,   Sheffield.     Paper  on   "  Trans- 
fonners  for  Electric  Furnaces,''  by  Mr.  J.  L.  Thompson. 
F.ARAD,iY  Society-. 
7.30  p.m.     At   the   Chemical   Society   Rooms,    Burlington   House, 
London,  W.     General  discussion  on  "Basic  Slags  :  Their  Pro- 
duction and  Utihsation  in  Agricultural  and  other  Industries." 
Institute  of  Metals. — Birmingham  Local  Section. 
7.-30  p.m.     At   the  Chamber  of  Commerce   Buildings,   New-street, 
Birmingham.     Paper  on  "  Some  Special  Alloys,"   bv  Dr.   W. 
Rosenhain,  F.R.S. 

WEDNESDAY,  March  2itb. 

RoY.\L  Society  of  Arts. 
4.30  p.m.     At    John-street,    Adelphi,    London,    W.C.     Paper    on 

"  Industrial  Lighting  in  its  Relation  to  Efficiency,"'  bj-  Mr.  L. 

Gaster. 

Industrlil  League  and  Council. 
5.15  p.m.     At  the  Carjjenters'  Hallj  Throgmorton-avenue,  London, 

E.C.     Lecture  on  ""  A  Defence  of  Capitalism,"  by  Sir  George 

Paish. 
7.30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Subject: 

"  The  Effect  of  Modem  Industrial  Methods  on  Employment 

and  Wages,"  by  Mr.  F.  C.  Lawrence. 

THURSDAY,' March  25th. 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Gt.   George-street, 

London,  S.W.  Discussion  on  "  The  Electrical  Equipment  of 
Artisan  Dwellings, "  with  an  Introductory  Paper  bj-  Mr.  L. 
Milne  :  and  the  Report  of  the  Earthing  Sub-Committee  of  the 
Wiring  Rules'  Committee  of  the  Institution. 

Association  of  Engineering  -4.nd  SHiPBUrLDrNG  Draughts.men. 

7. .30  p.m.  At  the  University,  Liverpool.  Lecture  on  "  Some  Ex- 
periences in  Malaya,"  by  Mr.  W.  S.  Laverock. 

7.30  p.m.  At  the  Grammar  School,  Chesterfield,  Lecture  on  "  Some 
Notes  on  Iron  and  .Steel,"  by  Mr.  A.  Chambers. 

FRIDAY,  March  26  th, 

Physical  Society. 
5  p.m.     At    the    Imperial   College   of    Science,  South   Kensington, 
London,  S.W.  Discus.sion  on  "Einstein's  Theory  of  Relativity," 
introduced  by  Prof,  A.  S.  Eddington,  F.R.S. 
Wireless  Society'  of  London. 
1  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London.   S.W.     Paper   on   "  Harmonics  in  Continuous  Wave 
Transmissions,"  by  Capt.  L,  A.  T.  Broadwood. 
Wolverha-'vlpton  -iND  District  Engineering  Society. 

7  p.m.     At  the  Technical  School,  Garrick-street,  Wolverhampton. 

Lecture  on  "  Coal  and  Its  By-Products,"  by  Mr.  J.  R.  AUett. 
Junior  Institution  of  Engineers, 
7.30  p.m.     At   39,    Victoria-street,    London.    S,W,     Lecturette    on 
"  The  Future  of  the  Gas  Industry,"  by  Mr,  W,  A,  Tookey. 

RoY'AL  Institution, 
9  p.m.     At    Albemarle-street,    London,    W,     Discourse    on    "  The 
Scientific  Work  of  the  late  the  Right  Hon,  Lord  Ravleigh,''  by 
Prof.  Sir  J.  J.  Thomson,  O.M„  P.R,S. 
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On  the  Localisation  of  High-Resistance  Breaks  in: 

Submarine  Cables. 


By   A.  POULSEN. 

(Assistant  Engineer  to  the  Great  Northern  Telecraph  Co.) 


IXTRODVCTIOX. 


In  1876  Dr.  Werner  Siemens,  in  a  Paper  read  at  the  Society 
of  Telegraph  Engineers,*  proposed  a  general  method  by  which 
the  distance  of  a  break  in  a  submarine  cable  could  be  deter- 
mined when  the  resistance  in  the  break  was  unknown.  While 
we,  since  then,  have  obtained  methods  far  more  exact  when 
we  have  to  deal  with  breaks  of  low  resistance,  the  Siemens 
method  still  retains  its  superiority  when  dealing  with  high- 
resistance   breaks. 

Briefly  stated,  this  method  consists  in  determining  the  resis- 
tance of  the  cable  up  to  the  break  by  means  of  a  combined 
resistance  and  capacity  test,  the  principle  being  as  foUow.s  : 

Firstly,  the  sum  of  the  resistance  of  the  cable  and  in  the 
break  is  measured ;  secondly,  the  cable  is  discharged 
through  a  galvanometer  after  having  previously  been 
charged  from  a  battery.  Part  of  the  charge  will  then 
])ass  to  earth  through  the  break,  and  another  part  will  pass 
tlirough  the  galvanometer.  If  we  call  R  the  resistance  of  tiic 
cable  up  to  the  break,  C  the  capacity  of  the  cable  up  to  the 
break,  /  the  resistance  in  the  break,  r  =  R+f,  q  the  measured 
charge,  c  the  apparent  capacity  corresponding  to  q,  E  the 
E.JI.F.  of  the  battery,  h  the  resistance  of  the  battery,  gr  the 
joint  resistance  of  the  galvanometer  and  the  shunt,  then  we 
havet 


the  influence  of  the  cable  current.  In  order  to  be  able  to  take- 
the  capacity  test  immediately  after  the  resistance  test,  which 
is  of  great  importance  in  instances  where  the  resistance  in  the 
break  is  variable,  IMr.  Hockin  in  the  sim])lest  of  the  methods  he 
proposes  measures  the  resistance  as  well  as  the  capacitv  by 
galvanometer  deflectioas,*  u.sing  either  one  galvanometer  for 
both  measurements  or  separate  galvanometers  (Fig.  1).  Of 
these  two  alternatives  the  latter  is,  of  course,  the  best,  pra- 
vided  the  necessary  instruments  are  at  hand,  as  the  deflection 
of  the  galvanometer  G,  can  be  read  immediately  after  the 
deflection  on  (?,  has  been  noteil,  it  being  not  necessary  to  alter 
any  of  the  connections  nor  to  wait  for  any  galvanometer  coming 
to  rest.  By  using  two  galvanometers  it  also  will  be  possible  to 
choose  a  dead  beat  galvanometer  for  the  resistance  test  and  a 
periodic  galvanometer  with  a  sufHcient  long  period  for  the 
capacity  test,  the  latter  being  necessary  on  account  of  the 
retardation  of  the  charge  in  the  cable. 

Cabli 


q=E  .c 

C 
'—R-3- 

which 

jonsequently 

r3-/3 

eras 
from 

3  .  (gJrr)(h+r)' 
(g+r){h+r)' 

-a.«.. 

(g+r){h+r) 

and 

-l: 

(>+!) 

(-J)' 

«-/-(>-y>--M-('+f)('# 

This  formula  contains,  besides  the  measured  quantities  r 
and  c,  the  ratio  RjC  of  the  resistance  to  the  capacity  of  the 
cable  up  to  the  break.  This  ratio  is  'suj)posed  to  be  practically 
constant  for  the  whole  cable,  and  is  consequently  a  known 
quantity  which  in  the  following  will  be  denoted  by  p.  The 
formula  then  becomes 


«.,.(l-7l_3.,.^(l+»)K)). 


(1) 


If  the  resistance  of  the  galvanometer  (g)  and  the  resistance  of 
the  battery  (h)  are  small  compared  with  r  the  formula  is  reduced 
to  the  simple  expression, 


R-- 


('-n/ 


1-3 


(2) 


r& 


F,C 


jT 


The  Hockin  Test. 
Mr.  Siemens  did  not  go  into  details  as  to  how  the  test  had  to 
be  taken.     This  was  first  worked  out  more  elaborately  by 
Mr.  C.  Hockin, J  who  also  originated  a  method  of  correcting  for 

*"  Contribution  to  the  T,i?ory  of  Submerging  and  Testing  Sub- 
marine Telegraphs,"  "  Joum."  Soc.  T^l.  Eng.,  1876,  V.,  p.  42). 

t  I.e.,  p.  66. 

%  "  On  the  Proof  of  a  Formula  given  by  Mr.  Kemps,"  the  "  Tele- 
graphic Journal,"  1876,  pp.  220  and  233. 


G,  -^=^E 


Mr.    Hockin  next   compensates  for  tlic  clTect  of  the  cable 
current  by  using  the  following  readings  :— 
fZ  =  the  jiermanent  deflection  when  battery  current  on, 
rf,  =  the  permanent  deflection  from  the  cable  current, 
d  =  the  throw  from  the  discharge. 
The  corrected  deflection  for  the  battery  current  will  then  be 

Z)=rf— <?i, (3). 

and  the  corrected  throw  from  the  discharge 

A  =  V^T]5^^) (4:) 

If  the  constants  of  the  galvanometer  for  the  resistance  test 
(A;,)  and  for  the  capacity  test  (k^)  have  been  previously  deter- 
mined, we  finally  have 

The  correction  for  the  cable  current  in  connection  with  the- 
capacity  test — which  is  commonly  known  as  Hockin's  correc- 
tion— is  strictly  correct  only  for  undamped  galvanometers,  but 
may  be  used  also  for  slightly  damped  galvanometers,  provided 
2(Z,  is  not  too  large  compared  with  d.\  A  modification  of  the 
Hockin  formula,  proposed  by  Mr.  E.  B.  Petersenf  is,  however, 
considerably  more  correct  and  is  as  follows  : — 

The  throw  (6)  on  the  galvanometer  having  been  noted  the 
cable  is  again  charged  and  discharged  outside  of  the  galvano- 
meter, and  immediately  afterwards  the  galvanometer  key  is- 
quickly  opened,  and  the  throw  (3i  from  the  cable  current  is  read. 

Then  

A=V^  •  (^-<5i) (5)' 

*  I.e.,  p.  233. 

t  One  also  might  read  the  first  and  the  second  swing  S  and  S',  tho 
corrected  throw  then  Ix-coming  A=v'S.  8'  (see  Hockin,  I.e.,  p.  231,. 
and  H.  V.  Higgitt,  in  the  Electrician',  September  7,  1917,  p.  897). 

J  "  The  Telegraphic  Journal  and  El.  Rev.,"  1888,  II.,  p.  618. 
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This  formula  liolds  good  even  for  galvanometers  in  which  the 
damping  is  comparatively  great,  and  even  for  large  values  of 
6^.  For  dead  beat  galvanometers,  however,  the  formula 
cannot  at  all  be  used. 

Hockin  gives  still  another  correction  for  the  charge  due  to 
the  cable  current,  if  the  resistance  of  the  instrument  branch  in 
the  charging  circuit  be  not  the  same  as  in  the  discharging 
circuit  {see  Fig.  1).  But  as  the  resistances  of  the  battery  and 
of  the  shunted  galvanometer,  as  a  rule,  are  small  compared 
with  the  measured  resistance,  this  correction  has  seldom  any 
practical  value  ;  eventually  the  two  circuits  might  be  made 
equal  by  inserting  a  compensating  resistance. 

Correction  foe  the  Retardation. 

On  account  of  the  retardation  of  the  charge  in  the  cable  it  is, 
as  alreadv  mentioned,  necessary  to  employ  a  galvanometer 
with  a  sufficient  long  period  for  the  capacity  test.  _  Mr.  Hockin 
gives  a  table*  by  which  this  period  can  be  determined  for  any 
given  length  of  cable,  but  in  working  out  this  table  he  takes  for 
granted  that  the  first  swing  of  the  galvanometer  will  be  a 
measure  of  the  amount  of  the  charge  which  passes  during  the 
time  the  swing  lasts.  This  is  not  quite  correct,  as  the  swing 
measures  the  charge  correctly  only  if  it  passes  the  galvano- 
meter in  a  small  fraction  of  the  time  the  swing  lasts  ;  besides,  an 
error  seems  to  have  been  made  in  the  working  out  of  the  figures 
in  the  table. 

When  employing  slightly  damped  galvanometers  it  is,  how- 
ever, possible  to  arrive  at  an  empirical  correction  to  be  used 
when  measuring  charges  in  cables  which  are  insidated  at  the 

far  end,  as  the  correction  is  dependent  on  the   quantity  — ^ 

only. 

C"  being  the  measured  capacity  (uncorrected)  in  farads, 
R  being  the  resistance  of  the  cable  in  ohms, 
T  being  the  time  of  one  complete  oscillation  of  the 
galvanometer  in  seconds. 

Below  is  given  a  table  for  this  correction,  found  by  measuring 
cables  of  various  lengths  with  slightly  damped  galvanometers 
having  different  periods. 

Table  I. — Correction  to  be  added  to  C  in  per  cent,  of  C. 


C.  R 
T 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

00 

0 
3-3 

12-7 
26-6 

46-2 

01 
40 
13-9 
28-3 

48-5 

0-2 
4-7 
151 
301 

50-8 

■  0-4 
.5-5 
16-4 
31-9 
53-2 

0-6 

6-4 

17-7 

33-7 

55-7 

0-9 
7-3 
19-1 
35-7 
58-2 

1-2 

8-3 

20-5 

37-7 

60-8 

1-6 

9-4 

220 

39-8 

63-4 

2-1 
10-4 
23-5 
41-9 
660 

2-7 

0-1      

Ho 

0-2 

25-0 

0-3 

440 

0-4 

68-8 

From  the  table  it  will  be  seen  that  if  the  correction  shall  be, 

for  instance,  less  than  1  per  cent,  we  must  have  —  ,^  <  0-05 

approximately  or  T>20  .R  .C,  which  corresponds  to  a  value 
about  15  times  larger  than  the  value  given  by  Hockin. 

If  the  cable  be  not  insulated  at  the  far  end  the  discharge  will 
take  place  in  less  time  and  more  quickly  the  less  the  resistance 
of  the  break,  but  as  long  as  the  resistance  in  the  break  is  not 
less  than  the  resistance  in  the  cable,  and  the  correction  does  not 
exceed  10  per  cent.,  the  table  still  holds  good,  jjrovided  we 
insert  instead  of  C"  the  measured  apparent  capacity  c',  and 
for  R  the  resistance  up  to  the  break,  the  latter  being  calculated 
from  c'  and  r.  If  the  correction  is,  for  instance,  less  than 
1  per  cent,  we  must  consequently  have  T>2Q  .R  .c. 

Below  is  given  an  example  of  a  test  to  a  break  by  the 
Hockin  method. 

Example  A. — An  artificial  cable  was  employed  in  connection 
with  a  break  in  a  gutta-percha  core,  the  electrical  conditions  of 
the  cable  being  as  follows  : — 

fl=l,610a)  C=84-S/<F  p  =  19-0. 

*  /.(•.,  p.  234. 


For  the  test  a  Thomson  galvanometer  was  employed  with  a 
period  of  7  =  4-5  seconds  in  connection  with  a  universal  shunt 
with  a  total  resistance  of  10,000  ohms,  and  the  same  galvano- 
meter was  employed  for  the  resistance  and  the  capacity  test, 
the  connections  being  altered  through  a  two-pole  switch 
(Fig.  2). 


Fig.  2. 


The  galvanometer  constants  were  found  to  be 

Z.i  =  2,764  xlO«  A-2  =  3,475. 

The    following    measurements    were    taken    with   steady 
copper  current  : 

rf=-f  197x4,000     rfi  = -7x4,000, 
^  =  -202x1,000     6i=-50xl,000((ii=-28xl,000) 

the  values  for  d  and  6  being  the  mean  of  three  sets  of  readings- 
taken  immediately  one  after  another. 
Then  we  have 


and 


D=,i_fZj  =  (197-f7)x  4,000=204x4,000, 
= 3,387  w. 


k^     2,764x10" 
''""5^204x4,000' 


and  using  the  Petersen  correction, 

A  =  v/6T((5^i)=V'202  .  (202—50)  x  1,000=175  x  1,000, 


,     A     175x1,000 
'^  ~¥^      3,475 

Then  we  get  (formula  1) 


=  .50-.35«F. 


3p.7..(.+f)(l+;0-3xl>..Ox||x(l  +  3;|,)=O.S5OO, 


As 


~  3,387 ' 
i?=rx  0-4687=3,387  x0-4687  =  l,.587c 

R  .c'     1 ,587  X  50-35  x  lO"'' 
T    ~  4-5 


=0-018, 


the  correction  to  be  used  (see  Table  I.)  is  approximately 

and,  consequently, 

c=50-4.5//F. 

This  does  not  e.ssentially  alter  the  above  result,  as  a  repetitioa 
of  the  calculation  now  gives  7?  =  l,595co. 

It  will  be  noticed  that  although  the  galvanometer  is  rather 
damped,  as  will  be  seen  by  comparing  (5i  with  2rf,,  the  Petersen 
correction  still  gives  a  good  result,  whereas  the  Hockin  correc- 
tion would  give  a  too  small  value  for  c. 

As  a  check  the  break  was  afterwards  replaced  with  a  "  dry" 
resistance,  and  the  readings  (Z  =  204  x  4,000  and  (3  =  175x1,000 
were  obtained,  which  are  in  good  accordance  with  the  corrected 
values  above. 

The  Hockin  method  is  very  useful  when  the  break  is  rather 
distant,  and  when  the  test  can  be  taken  from  the  shore  where, 
as  a  rule,  slightly  damped  galvanometers  are  at  disposal.  But 
for  several  reasons  the  method  does  not  lend  itself  so  well  for: 
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use  wheu  the  distance  to  the  break  is  small  or  if  the  test  has  to 
be  taken  from  a  cable  steamer. 

Firstly,  the  cable  current  in  short  cables  will,  if  the  resistance 
in  the  break  does  not  hapi^en  to  be  very  high,  easily  become  so 
strong,  and  consequently  also  the  throw  ^,  produced  by  this 
current  so  larse  in  proportion  to  the  throw  d  from  the  charge, 
that  the  Hockin  formula  holds  good  no  lonfier.  even  if  slightly 
damped  galvanometers  are  used,  and  for  the  aperiodic  galvano- 
meters used  on  board  ships  the  correction,  as  already  nien- 


Cable 


tioned,  cannot  at  all  be  relied  on.  Secondly,  the  discharge 
from  short  cables  takes  place  so  quickly  that  it  is  impossible  to 
avoid  a  part  of  the  charge  being  lost  through  the  break  dujing 
the  short  interval  between  the  removal  of  the  battery  and  the 
insertion  of  the  galvanometer. 

The  Schoenau-Gulstad  Test  for  Short  Cables. 
For  use  in  such  cases  Mr.  W.  Schoenau,  of  the  Great  Northern 
Telegraph  Company,  in  1896,  devised  a  bridge  method,  which 


has  been  obtained,  the  battery  key  is  released,  and  the  throw 
on  the  galvanometer  from  the  discharge  is  read.  Next  the 
cable  is  removed  and  a  condenser  (A),  shunted  with  tlie  resis- 
tance (c).  is  inserted  in  its  place  (Fig.  3b).  and,  after  balance 
again  having  been  obtained,  the  battery  key  is  released,  and 
the  discharge  tlirow  from  the  shunted  condenser  read. 
We  have  then  as  before,  presuming  the  ratio  being  eqiial, 

r=i?+/, 

and  the  part  of  the  charge  which  passes  out  of  the  near  end  of 
the  cable  is 

n  =  £      JL     5      _'^/'.__ 
'  a-\-r'  R'  Z  .  (M'l  +  r)  .  / 

where  mj,  is  the  combined  resistance  of  all  the  branches  in  the 
circuit  to  the  left  of  A  (Fig.  3a). 

Of  this  part  a  certain  portion  Q'  passes  through  tlic  galvano- 
meter, the  portion  being  determined  by 


Q'  =  £ 


a-\-T 


(n  +  '")?i  +  2ra 


which  is  independent  of  the  apex  of  the  bridge  bein 
or  to  earth. 

In  a  similar  manner  theTpart  of  the  charge  in  the 
(A-)  which  passes  out  to  the  left  of  A  (Fig.  3b)  is 


:  insulated 
condenser 


q^E 


a^r 


Wa  +  r 


where  v.^  is  the  combined  resistance  of  all  the  branches  in  the 
circuit  to  the  left  of  A,  and  the  portion  {(()  passing  through  the 
galvanometer  is  dejDendent  on 

q'  =  E       *"       h  "'' 

■fl  +  r"     '  (a+r)j2  +  2''a 

If  different  shunt  values  have  to  be  used  in  the  two  tests, 
then  g,  will  be  different  from  jr.,.  In  order,  however,  to  sim- 
plify calculations  a  compensating  resistance  may  be  intro- 
duced that  makes  gi  —  g,-  Calling  the  discharge  throw  from 
the  cable  for  U  and  the  discharge  throw  from  the  condenser 
for  «,  we  consequently  have 


or,  if  we  call 


u      ?'     Vfl  ■  3  .  fV  ■  k' 


k  . 


then 


R'  Z 


-f 


.(l-V^l-3.p.^) 


which  is  the  same  as  formula  (2). 

The  compensating  resistance  (P)  to  be  inserted  in  order  to 
make  f/,  =  !/..  is  easily  found  if  the  values  of  the  shunts  («  and  N) 
and  the  resi.stance  (G)  of  the  galvanometer  are  known.  Using 
an  ordinary  shunt,  the  compensating  resistance  becomes 


P  =  G 


and  when  using  a  universal  shunt  with  a  total  resistance  S, 


P^S 


'1 


l)-i'- 


N 


G+S    \i 


^))- 


(6) 


(7) 


after  having  been  subjected  to  some  modification  by  the  com- 
pany's engineer-in-chief,  Mr.  K.  Gulstad,  has  been  used  by  the 
G.N.T.  Company  for  several  years,  and  has  given  good  results. 
The  test  is  as  follows  : — 

The  Slim  (r)  of  the  resistance  of  the  cable  and  in  the  break  is 
measured  with  a  Wheatstone  bridge  (Fig.  3a).     After  balance 


The  cable  current  is  eliminated  simply  by  balancing  to  false 
zero  (with  permanent  current),  when  taking  the  resistance 
test,  and  by  using  this  false  zero  as  the  starting  point,  when 
taking  the  discharge  throw,  the  modus  operandi  being  as 
follows  : — 

1.  A  copper  resistance  test  is  taken  with  the  Wheatstone 
bridge  to  false  zero,  and  preferably  by  using  the  current  which 
is  found  to  seal  up  the  break  (in  most  cases  copper  current), 
the  current  being  permanently  on.  Call  the  position  on  the 
scale  for  the  false  zero  for  d. 


March  19,  1920 


THE  ELECTRICIAN, 


315 


2.  The  battery  key  is  released  and  the  throw  d  from  the 
discharge  is  read,  using  d  as  the  starting  point.     Then 

U=d-d. 

3.  The  cable  is  removed,  and  a  condenser  (k)  shunted  with 
the  resistance  measured  under  1)  is  inserted  in  its  place,  and, 
after  balance  has  been  obtained,  the  discharge  throw  n  from 
the  condenser  is  read      Then 

c  =  k  .  — 
u 

In  order  more  fully  to  illustrate  the  test  and  the  calculations 
- — which  are  not  so  elaborate  as  they  perhaps  appear  at  the 
first  glance — an  example  of  an  actual  test  is  given  below. 

Example  B. — An  artificial  cable  was  employed  in  connection 
with  a  break  in  a  gutta-percha  core,  the  electrical  conditions  of 
the  cable  being 

■"  J?=399oj  C  =  22G«F  p  =  17-65. 

For  the  test  a  Sullivan  aperiodic  marine  galvanometer  was 
employed,  having  a  resistance  of  860  ohms,  in  connection  with 
a  universal  shunt  having  a  total  resistance  of  10,000  ohms. 
When  testing  the  cable  a  shunt  of  the  value  iV  =  40  was  used 
and  when  taking  the  discharge  from  the  condenser  the  value 
of  the  shunt  was  7!  =  4.  The  compensating  resistance  to  be 
inserted  when  testing  the  cable  being,  therefore. 


P=  10,000  . 


a 


■:<) 


1- 


10,000     fl      1\ 
'10,860'  V4+4O'' 


=  1,6 


On  the  other  hand,  it  must  be  admitted  that  it  is  a  drawback 
that  the  combined  resistance  in  front  of  the  cable  will  be  very 
considerable,  whereby  the  charge  in  the  cable  is  retarded,  and 
the  measured  capacity  becomes  too  small.  It  will  be  seen  by- 
referring  to  Fig.  3a  that  the  combined  resistance  during  the 
short  time  the  battery  is  insulated  gets  greater  than  r.  and, 
therefore,  it  is  important  that  this  interval  does  not  become  too- 
great  ;  as  soon,  however,  as  the  apex  is  put  to  earth  the  resis- 
tance becomes  smaller  than  a.  Therefore,  it  is  also  of  impor- 
tance that  the  resistance  in  the  ratio  arms  of  the  bridge  is  not 
too  high  ;  on  the  other  hand,  the  resistance  must  not  be  too- 
small,  as  this,  of  course,  would  tend  to  diminish  the  sensitive- 
ness of  the  galvanometer. 

For  this  reason  the  method  is  not  so  well  applicable  to  long 
cables,  the  Hockin  method  in  one  form  or  other  being  prefer- 
able in  such  cases.  When  using  the  Hockin  method  the  resis- 
tance of  the  shunted  galvanometer  will,  as  a  rule,  be  so  small 
compared  with  the  resistance  of  the  cable  that  its  retarding 
influence  may  be  neglected. 

Remarks. 
In  order  to  facilitate  the  working  out  of  the  Siemens  formula, 
a  table  will  be  found  below,  which  gives  the  values  of  Rir  for 
various  values  of  3 .  p  .  cfr.     The  table  is  calculated  from  the 
formula  (2)  : — 

but,  of  course,  it  can  also  be  used  in  connection  with  formula  (1) 


With  permanent  copper  current  kept  on  the  resistance  in 
the  break  was  found  gradually  to  increase ;  it  was,  therefore, 
considered  advisable  to  take  several  sets  of  resistance  and  dis- 
charge readings  : — 


R 


a-^/i-3.p.^..(l+; 


'lA 


r=4,000 

4,000 

4,500  . 

4,500 

4,600 

4,600 

5=  +  163 

163-5 

156-5 

157 

158-5 

158-5x40 

d=+  70 

70 

59 

58 

60 

60x40 

U=       93 

93-5 

97-5 

99 

98-5 

98-5  X  40 

if  3  .  p  .     .  (1+';' )  11  +  ":)   is  used  as  argument  instead   of 
TaMe  II. 


The  cable  was  then  removed,  and  a  condenser  A:=2-03/<F 
(shunted  with  the  corresponding  values  for  r)  inserted  in  its 
place,  and  the  following  discharge  readings  obtained  : — 

r= 4,000     4,500       4.600 
«=•    95         98        98-5x4 

Inserting  these  values  in  the  formulse  we  get 

»-=4,000     4,000     .  4,500       4,.500       4,600       4.600 
c=  19-9       20-0         20-2         20-5         20-3         20-3 

3  .  p  .  ^  =  0-2636   0-2650     0-2379     0-2415     0-2340     0-2340 

J?=     388       390  390  .396  391  391 

The  mean  value  391  ohms  is  somewhat  too  low,  which  ii 
probably  due  to  the  fact  that  the  resistance  in  the  break  was 
found  to  decrease  as  soon  as  the  battery  was  removed.  Bv 
inserting  a  "  dry  "  resistance  in  series  with  an  E.M.F.  of  1-5 
volts  instead  of  the  actual  break,  the  following  readings  ware 
obtained  : — 

)-=4,000       ^  =  1.33;^40       rf  =  .36-5x40        t/  =  96-5x40, 
from  which 


r. 

3...^ 
r 

Values  of      =1  —  ^1 

-3. p. 

0 

1           2       1     3           4 

5 

6 

^ 

8           9 

00 

•OOOIX) 

■00334  -00671   -OlOK    -Hi:!.-.!'    iiKHK 

■•L'IMl' 

OL'391 

■02741 1-03094 

0-1 

■03451 

■03810' ■04172  -045311    ii|!iii:i    ii:.j:4 

ii:,(,|i 

■IMidJl' 

■06401;  06782 

0-2 

■07 108 

■07556 

■07949  -08344    (In74i'    niiu:. 

■(  '.i."i.'.(- 

09959 

-1037,    .1079 

0-3 

•1121 

-1164 

-1206 

•1250!    -1^93 

■133S 

■1382 

•1428 

■1473 

■1519 

0-4 

•1566 

■1613 

-1661 

■1709 

■1758 

•1807 

■1857 

■1907 

■1959 

•2011 

0-5 

-2063 

-2116 

■2170 

■2225 

■2281 

-2337 

■2394 

■2452 

■2511 

•2571 

0-6 

-2632 

•2694 

-2757 

■2821 

■2886 

-2953 

•3020 

■3090 

■3I6O'    -3232 

0-7 

•3308 

•3381 

•3458 

•3537 

■3618 

■3700 

•3786 

■3873 

■3963!    -4056 

0-8 

-4152 

-4251 

•4354 

■446C 

■4571 

■4687 

•4808 

■4934 

■5068     -5209 

0-9 

-.5358 

•5519 

•5691 

■5879 

■6085 

■6316 

•6580 

■6893 

■7286    -7846 

10 

1-0000 

=  20^6 


-  =  0-2729 


/?  =  403, 


which  is  nearer  the  correct  value. 

By  using  this  method  one  has  the  advantage  of  being  able  to 
use  aperiodic  galvanometer's,  so  that  the  method  is  very 
applicable  on  board  shijjs.  Furthermore,  the  interval  from 
the  removal  of  the  battery  to  the  earthing  of  the  apex  of  the 
bridge  will  not  have  any  influence  on  the  result  as  the  portion 
of  the  charge  which  passes  through  the  galvanometer  has  been 
shown  to  be  independent  of  the  apex  being  to  earth  or  insu- 
lated. This  is  of  great  importance  when  testing  short  cables. 
Finally,  it  is  also  an  advantage  that  the  resistance  and  capacity 
tests  are  taken  almost  simultaneously. 


When  the  value  of  3  .  p  .  -  is  getting  small  (i.e.,  when  the 

resistance  in  the  break  is  very  great)  the  formula  (2)  may  be 
simplified  to — 

R  c     A  c\ 


or  C=c  .[l  +  p  .-h 

which  holds  good  as  long  as  p  .  -  <  0-01. 

The  error  in  the  final  result  (R  or  C)  will  be  greater  the 
smaller  the  resistance  in  the  break  becomes  compared  with  the 
resistance  of  the  cable.  For  instance,  an  observation  error  of 
1  per  cent,  in  c  will  cause  an  error  of  2J  per  cent,  in  R,  when 
/=i?,  and  of  4J  per  cent,  when  f  =  \R.  Therefore,  if  the  resis- 
tance in  the  break  gets  smaller  than  the  resistance  of  the  cable, 
the  method  becomes  inaccurate,  but  then,  as  a  rule,  the  resis- 
tance in  the  break  may  be  broken  down  and  other  methods 
resorted  to. 


316 


TIIF.  KLKCTHICIAX. 


March  19,  lit20. 


Scientific     Maiiageinont  :    A     S<)lu(ion 
of  the  Capital  and  Labuur  I'robleni. 


We  give  below  an  account  of  the  discussion  «hioli  took  place  at 
a  recent  meeting  of  the  Xorth-Eastcrn  Centre  of  the  Institution  of 
Electrical  Engineers  at  Xewcastle-on-Tvne  on  Capt.  J.  M.  Scott- 
Maxwell's  Paper  on  "  Scientific  Management :  A  Solution  of  the 
Capital  and  Labour  Problem."  An  abstract  of  the  Paper  appeared 
on  p.  716  of  our  issue  of  December  19,  1919. 

Mr.  ARTHnt  Parsons  siiid  we  had  to  see  whether  we  could  not  get 
more  out  of  our  factories,  and  to  do  everythini:;  possible  to  increase  pro- 
duction. He  described  a  system  which  had  l)ccn  used  for  some  time 
bv  the  tirm  with  which  he  was  associated,  wliich  was  analogous  to  Capt. 
Scott- Maxwell's  system.  When  the  tendering  department  sent  out  a 
quotation  the  planning  department,  who  by  means  of  diagrams  and  other 
records  knew  the  state  of  the  shops,  spccilicHl  a  delivery  date  to  be  in- 
cluded in  the  tender.  On  receipt  of  the  order,  the  total  time  quoted  for 
deliverj-  was  apportioned  out  to  the  various  stages  of  manufacture, 
4:overing  all  operations  from  the  drawing  office  to  the  tcstin;:  of  the  com- 
pleted machine.  These  times  were  set  out  diagrammatically  as  a  con- 
-tinuous  horizontal  line,  the  different  stages  being  shown  in  different 
colours.  Each  of  the  main  items  comprising  the  macliinc  had  a  separate 
line  alloted  to  it.  Directly  below  this  cUagram,  which  was  the  estimate 
for  the  time  taken  for  the  manufacture,  a  similar  one  was  drawn  as  the 
work  proceeds  through  the  shop,  and  showed  the  actual  progress  made. 
By  this  means  the  position  of  the  work  at  any  moment  could  be  seen  at 
a  "glance,  and  after  a  very  few  minutes'  inspection  of  such  a  chart  it  waa 
easy  to  see  whether  the  progress  made  corresponded  with  what  had  been 
promised.  In  addition  to  such  a  diagram,  means  were  necessary  whereby 
details  required  in  the  manufacture  could  be  carefully  watched.  By 
Buch  a  system  it  was  possible  to  prevent  material  being  ordered  and  work 
done  before  it  was  due.  Motion  study  had  not  yet  been  adopted  to  any 
extent  in  this  countrj-,  and  he  was  of  the  opinion  that  it  was  better  first 
to  study  and  perfect  such  a  system  as  he  had  described.  He  was  of  the 
opinion  that  payment  by  results  was  the  only  satisfactory  method. 

Sir  Thomas  Oliver  said  that  questions  of  a  physiological  character 
had  to  be  faced,  and  that  he  favoured  a  committee  which  included 
workmen,  employers  and  physiologists,  so  that  the  attention  of  the  latter 
could  be  drawn  to  points  in  connection  with  industrial  fatigue.  Industrial 
fatigue  was  parth'  subjective,  that  felt  by  the  man  himself,  and  partly 
objective,  that  shown  in  the  character  of  the  man's  work.  The  seat  of 
fatigue  was  not  in  the  muscles,  but  the  centre  of  the  nervous  system. 
Exertion  resulted  in  the  formation  of  lactic  acid,  the  presence  of  a  little 
of  which  in  the  muscles  was  good,  but  an  excess  prevented  the  expenditure 
of  energy  until  the  lactic  acid  was  removed  from  the  blood  by  oxygen. 
Mistakes  were  made  during  the  war,  and  people  became  overworked. 
Medical  men  saw  the  effects  in  the  breakdown  of  many  of  the  people,  who 
fell  a  prey  to  diseases  more  easily  than  they  otherwise  would  have  done. 
Men  were  often  more  tried  than  the  condition  of  their  muscles  indicated. 
The  heart  itself  suffered  slightly  in  fatigue,  and  was  unable  to  deUver 
the  normal  amount  of  oxygen  to  the  brain.  This,  and  the  poisonous 
products  in  the  blood,  contributed  to  a  sense  of  fatigue.  He  thought 
that  the  objections  to  the  Taylor  system  were  purely  from  the  trade  union 
point  of  view.  It  was  contrary  to  trade  unionism.  The  capacity  of  men 
for  work  and  of  becoming  fatigued  varied.  The  men  did  not  want  this 
investigated.  Taylorism  had  many  advantages.  It  tended  to  train 
the  muscles  to  act  in  cooperation,  so  that  repetition  work  could  be 
performed  without  a  great  expenditure  of  energy.  He  was  of  the  opinion 
that  working  hours  were  becoming  lower  than  the  physical  condition  of 
the  body  called  for.  One  writer  advocated  50  hours  as  a  fair  average. 
Heavy  work  was  not  so  fatiguing  as  that  accompanied  by  mental  strain, 
which  created  a  sense  of  fatigue.  He  thought  that  hours  should  not  be 
uniform,  but  that  each  industry  should  receive  special  consideration. 
Each  individual  had  his  own  particular  rhythm,  and  that  there  was 
definite  co-ordination  between  the  nervous  centres  and  the  muscles. 
Speeding  up  raised  the  heart  beats,  and  should  not  be  carried  on  too  long. 
By  introducing  an  interest  in  the  work  monotony  was  prevented,  and 
fatigue  was  not  so  readily  felt.  He  knew  of  a  cigar  and  cigarette  factory 
where  the  girk  sang  at  their  work  every  afternoon,  accompanied  by  a 
piano,  with  results  satisfactorj-  both  to  the  girls  and  the  employer. 

Mr.  0.  Carter  said  it  must  be  clearly  understood  that  employers  had 
as  much  to  learn  as  the  workpeople.  The  system  was  not  merely  common 
sense,  but  rather  the  application  of  hard  thinking  and  experience  on  a 
definite  plan  and  for  a  definite  end.  He  was  afraid  one  of  the  wrong  sort 
of  experts  had  been  the  welfare  superintendent,  and  hoi)ed  that  future 
experts  would  not  launch  upon  us  the  sort  of  failure  that  had  been  the 
usual  experience  in  welfare  work  in  the  past.  Simple  suggestions  by 
employees  might  have  extremely  important  results.  He  had  two  sug- 
gestions to  make.  The  first  was  that  problems  and  their  suggested 
solutions  should  be  explained  rather  to  individuals  than  to  masses  of  men, 
as  he  thought  it  more  important  to  produce  a  strong  impression  on  a  few 
minds  than  a  weaker  impression  on  a  large  number  of  minds.  He  also 
thought  the  staff  could  be  used  in  many  ways  to  elucidate  problems, 
because  they  were  an  intermediate  body,  and  had  connection  with  both 
employers  and  manual  workers.  They  had,  unfortunately,  been  left 
out  of"  the  scheme  of  Whitley  Councils,  but  the  very  fact  that  they  were 
able  to  see  both  sides  made  them  peculiarly  fitted  to  convey  to  one  side 
the  views  of  the  other  in  an  inteligent  way. 

Mr.  G.  Raugt  questioned  whether  scientific   management   achieved 
:aU  the  results  claimed.     He  personally  did  not  agree  with  some  of  the 


figuri's  given  in  the  section  on  Motion  aud  Time  Study,  and  suggested 
that  these  were  only  based  on  experiments.  Most  of  tlieui  were  engaged 
on  pn>diiction,  not  exix'riment.s.  He  regarded  the  third  chapter  of  the 
si-ctioii  (in  Fatigue  and  Rest  Factor  as  a  typical  example  of  Government 
control.  He  was  interested  in  the  question  of  payment  by  restdts,  but 
the  difficulties  he  had  encountered  were  almost  too  much  to  put  down 
in  writing.  The  vital  point  of  all  success  in  production  was  co-ordination 
and  co-ojieration. 

Mr.  Bedwhrtii  said  that  it  waa  nearly  20  years  since  Mr.  Taylor 
introduced  his  so-called  scicntilic  management  ;  but  we  must  not  lose 
sight  of  the  fact  that  a  great  change  had  taken  place  in  the  relations 
between  Capital  and  Labour  during  that  time.  Any  system  to  be  suc- 
cessful must  lirst  receive  the  support  of  Labour,  aud  to  do  this  it  must  be 
shown  that  Labour  would  gain  financially,  mentally  and  physically.  He 
did  not  think  that  this  system  fulfilled  those  conditions.  If  it  were 
possible  to  determine  beforehand  the  capacity  of  both  man  and  machine, 
how  nnuh  was  going  to  be  given  away  to  labour  V  How  would  it  benefit 
the  worker  mentally  ?  The  system  robbed  a  man  of  his  individuality. 
He  was  not  allowed  to  think.  It  was  a  new  idea  that  retarding  thought 
would  increase  mentality.  How  would  the  worker  benefit  physically 
if  it  were  necessary  to  perform  a  certain  operation  in  a  given  time  ?  He 
said  his  iilea  of  the  right  kind  of  scientific  management  was  simply  applied 
common  sense.  It  was  no  benclit  to  know  what  your  assemblers  couUl 
do  if  you  did  not  supply  thera  with  parts  to  asscmlili'. 

Prof.  A.  HallSWOKTH  said  the  best  elements  of  sii.  nlili.  niiniL'.in.nl 
need  only  to  be  put  to  working  men,  and  tlicy  would  -  ^  ilic  lin  .  .>|  iln- 
argument.  The  athletes  of  the  United  States  brat  lliui-li  ^iilrl.irs  as 
the  result  of  studying  their  own  movements  on  the  cinema.  Secondly, 
scientific  management  was  likely  to  lead  to,  and  had  already  led  to, 
valuable  results  on  the  question  of  fatigue.  These  two  positive  advan- 
tages were  the  best  elements  of  scientific  management,  and  were  so  great 
that  in  the  long  run  we  should  bo  able  to  carry  Labour  with  us.  We 
must  not  interfere  with  the  principle  of  collective  bargaining.  The  real 
opposition  to  piece  work  was  not  due  to  objection  to  the  mode  of  payment. 
In  the  Lancashire  cotton  industry  it  was  quite  clearly  laid  down  how  the 
work  should  be  paid  for  under  various  conditions,  and  there  was  a 
definite  agreement  between  employer  and  employee.  This  was  a  trade 
where  the  piece  rate  method  was  definitely  welcome.  A  second  point  to 
secure  success  was  that  scientific  management  must  not  lead  to  any 
cutting  of  piece  rates.  He  could  find  no  justification  for  cutting  at  all. 
It  was  the  worst  expedient  an  employer  could  adopt,  and  was  one  of 
the  great  causes  of  the  present  restriction  of  output.  In  the  third  place, 
it  was  necessary  to  secure  that  the  new  system  should  not  reduce  the 
worker  to  an  automaton.  There  was  a  fear  that  the  worker  would  be 
allowed  less  scope  for  his  initiative. 

Capt.  Scott-Maxwell,  in  reply,  said  that  it  was  stated  in  Birmingham 
that  scientific  management  was  not  sufficiently  advanced  for  mass  pro- 
duction there.  In  Newcastle  and  Glasgow  the  class  of  work  was  different. 
Mr.  tiautt  had  told  him  that  if  the  material  was  ready  for  the  man  at 
the  right  time  this  was  practically  the  whole  thing.  Mr.  Taylor  thought 
Mr.  Gautt  a  bit  of  a  traitor  to  the  cause.  The  medical  experts  must 
consult  the  worker  and  employer,but  the  onus  of  finding  a  solution  must  be 
placed  on  the  medical  experts.  A  special  branch  of  medical  science  to 
study  physi<>k>gy  and  p.sychology  was  required.  The  trade  union  leaders 
away  from  the  rank  and  file  were  willing  to  ai  npi  sn.ni  ilic  inaiia.."'iiicnt, 
and  said  it  was  a  good  thing  ;  but  they  wrn  ih  n-l  "I  tin-  umlvcTs,  wlio 
said  they  would  not  have  it.  He  did  not  l)(lii\'-  that  uurk  was  ilir  l>e.st 
thing  in  the  world.  The  experts  in  the  United  States  tnld  him  that  the 
employers  were  far  greater  stimibUng  blocks  than  the  men.  The  experts 
ejcposed  corruption,  and  had  to  go.  He  also  did  not  like  welfare  superin- 
tendents. The  reason  why  scientific  management  was  taboo  in  the 
United  States  was  that  it  was  making  such  headway  that  the  Socialists 
got  up  a  political  agitation,  and  a  law  was  passed  making  time  study 
illegal  in  any  Government  workshop.  The  figures  quoted  in  the  Paper 
were  not  from  a  laboratory  experiment,  but  were  based  on  work  carried 
out  in  workshops  amongst  the  production  of  other  things.  He  did  not 
want  Government  control  over  our  daily  work.  Scientific  management 
applied  to  the  staff  just  the  same  as  the  manual  worker.  There  was  a 
justification  for  cutting  rates.  They  become  estabbshed  in  spite  of 
improved  niaelunery,  thus  penalising  the  introduction  of  improved 
machinery.  It  was  therefore  legitimate  to  cut  rates  if  capital  was  spent. 
He  could  not  admire  the  so-called  initiative  of  a  man  who  was  doing  a 
thing  in  the  wrong  way.  Scientific  management  claimed  to  teach  how 
to  do  work  in  the  best  way,  and  therefore  improved  and  did  not  lower 
character  and  mentality.  Better  instruction  meant  more  work.  Just 
as  many  skilled  men  would  still  be  required,  and  they  would  require  to  be 
more  highly  skilled  than  at  present. 


Books    Received. 

(Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  ORices,  on 
receipt  of  published  price,  plus  postage.! 
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Direction  and  Position  Findini^J 


Ilv    C:apt.    II.    .1.    KOlM>. 


Early  War  Trials. 
Early  in  SeptomlxT,  1914,  po.ssible  uses  of  dirootion  iiiKiinf,'  Ijfgan 
to  be  evident,  and  it  was  decided  to  try  to  improve  the  Bcllini-Tosi 
arrangement  so  as  to  increase  its  aceiiraey  and  range.  A  Bellini- 
Tosi  aerial  system  was  erected  on  a  70  ft.  field  station  mast  at 
Broomfield.  Standard  Bellini-Tosi  radiogoniometers  were  con- 
nected lip  to  the  receiving  gear  wliieh  was  arranged  for  use  either 
witli  crystals  only,  or  with  valve  plus  erj-stal.  Owing  to  the  short 
distance  over  whi<di  it  was  jjossihle  to  receive  signals  on  a  frame 
when  using  only  a  crystal  as  a  detector,  none  but  the  very  strong 
stations  could  be  received.  When  starting  woik  with  the  valve  plus 
crystal,  great  diveigcnce  was  found  between  the  observed  and  true 
directions.  This  was  put  down  to  two  causes :  A  coupling 
between  the  two  aerial  systems  not  due  to  the  search  coil ;  this  gave 
maximum  errois  in  the  plane  of  either  aerial.  Incorrect  tuning  and 
consequent  mis-phasing  of  the  two  aerial  systems ;  this  gave  maxi- 
mum errors  in  the  plane  of  4.5  deg.  betwen  the  two  aerials.  The 
iii-st  difficulty  was  overcome  by  setting  out  the  aerial  systems 
accurately  and  by  more  accurate  maiuifacture  of  the  radiogonio- 
mi^ters.  The  second,  by  abolishing  the  double  condenser,  and  using 
two  separate  condensers.  Tuning  and  ])hasing  was  done  by  means 
of  a  small  buzzer  transmitting  ladiogoniometer  coupled  to  the  aeiial 
sj-stems.  The  introduction  later  of  condensers  having  air  as  the 
dielectric  gave  trouble.  This  was  owing  to  the  type  used  being  a 
l)uilt-up  aluminiimi-vane  condenser.  It  was  found  practically 
imix)ssibl(?  to  avoid  resistance  in  the  condenser,  as  the  contact  to 
the  aluminium  vanes  could  never  bo  made  perfectly  good.  Brass 
vanes  solidly  soldeied  up  were  reverted  to. 

Radioooxiometer-S. 

During  the   war  practically   no   alterations   were   made   in   the 

dimensions  of  the  radiogoniometer  coils  designed  by  Bellini,  except 

in  the  number  of  turns  on  the  windings.     Two  .dimensions  of  coils 

which  were  used  for  different  circumstances  are  shown  (Fig.  1),  viz.. 


Tight  coupled 


Loose  coupled 


(o)  called  "  tight  coupled."  and  (b)  called  "  loose  coupled."  Actually 
both  tj'pes  were  light  coupled,  for  in  each  case  the  coupling  when  at 
a  maximum  with  one  aerial  alone  was  more  than  that  required  for 
maximum  signals,  if  aerial  and  search  coil  were  tuned  to  the  same 
wave-length. 

To  tune  to  the  enemy's  wave-length  and  take  his  direction  rapidly 
all  in  the  space  of  a  few  seconds;  it  was  found  that  if  the  aerials  weie 
timed  to,  say,  8(10  metres  and  carefully  balanced  or  jihased,  then  by 
letuning  the  intt-rmediate  and  final  circ:uits,  but  without  altering 
the  aerial  tuning,  signals  could  be  received  with  only  a  slight  falling 
off  in  strength,  from  200  metres  below  to  20fl  metres  above  this  time, 
that  is,  from  600  to  1,000  metres.  With  only  the  reaction  coil  and 
intermediate  condenser  to  handle,  operators  became  verj'  exjiert  at 
searehing  over  considerable  ranges  of  wave-length.  They  rapidly 
found  out  the  Gennan  rule  for  change  of  wave-length,  and  the  various 
wireless  signals  which  indicated  these  changes.  With  modern 
amplifiers  all  these  things  became  easy. 

First  V^iiVES  and  Circuits. 
It  was  probably  fortunate  in  the  first  year  of  the  work  that  soft 
valves  were  used,  because  no  hard  valve  has  been  constructed 
which  can  compare  with  these  "  C  "  type  tubes  as  high-frequency 
magnifiers.  If  the  "  C  "  valve  characteristic  is  compared  with  that 
of  a  hard  tube,  the  "  C  "  valve  is  found  to  be  equal  in  magnifying 
ixiwer  either  to  16  hard  French  tubes  in  parallel,  or  to  three  in  cas- 
cade. With  the  "  0  "  valve  the  average  high-frequency  magni- 
fication when  using  reaction  was  about  1.50.     Everything  suggests 

*  -Abstract  of  a  Paper  read  before  the  Wireless  Section  of  the  Insti- 
tution of  Electrical  Engineers. 


that  a  long  ageing  is  necessaiy  to  produce  a  steady  valve,  unle.ss 
succ(  ss  is  obtainable  with  a  gas,  sui:li  as  hcliiun  or  neon. 

Quite  early  in  191.5  another  erior  a|)pcaicd  whi(-h  was  nicknamed 
"  vertical."  This  error  was  only  small,  and  save  for  the  determina- 
tion of  its  cause  need  not  hav(5  been  regarded.  It  was  noticed  that 
the  two  zeros  of  the  polar  diagnm  of  reception  weie  seldom  opposite 
to  one  another,  even  if  using  only  one  aerial  of  the  Bellini-Tosi 
system  This  was  traced  to  a  small  "  vertical  aerial  "  receptive 
powei,  chiefly  due  to  the  difterence  in  the  cap:u;ity  of  the  grid  of  the 
valve  to  earth,  and  of  its  battery  to  earth.  It  was  cori-e.';ted  at 
iirst  by  adding  a  small  condensc^r  fiom  tht;  grid  to  earth,  the  v.-ilue 
of  the  (capacity  being  equal  to  that  of  the  battery  to  earth.  Owing 
to  the  smallness  of  the  error,  however,  this  correction  was  not  often 
applied.  With  the  m-.v.  of  hard  valve;,  and  the  consequent  high 
insulation  of  grids,  these  "  vertical  "  troubles  increased  a  great  deal, 
and  they  increaseil  still  more  when  the  "  aperiodic  "  aerial  was 
brought  into  use.  Methods  other  than  the  addition  of  condensers 
to  the  grid  were  afterwaixLs  used, for  they  weie  more  reliable,  as  they 
required  no  adjust m<'nt. 

Night  Errors. 

Xight  variation  remained  throughout  the  war  a  serious  defect  in 
the  direction-finding  work,  and  the  following  notes  are  gixen  as  the 
result  of  researches  into  the  subject. 

Large  swing  readings  aie  better  than  minimum  readings.  In 
England  and  France,  errors  on  swing  readings  on  sjjark  stations  are 
present  up  to  7  deg.  at  night,  and  seldom  more,  but  there  are  occa- 
sional records  of  errois  greater  than  this.  In  the  East  tluire  an; 
much  gieater  changes  than  these.  The  directions  change  fairly 
lapidly  when  bad  night  effects  are  jjresent.  Two  or  three  degrees 
in  a  minute  would,  however,  be  considered  to  be  fast.  Nearly 
always,  but  not  invariablj-,  night  variations  are  accompanied  by  bad 
minima. 

Continuous  waves  give  much  gieater  variations  than  spark  waves, 
and  with  them  it  is  quite  definite  that  directions  are  seriously  wrong 
even  when  the  minima  are  extremely  sharp,  although  bad  minima 
do  occur  at  other  times.  Hoisea  aic  station  sent  its  Pie'ss  programme 
at  10  o'clock  nightly  during  parts  of  the  war,  and  it  sent  with  a 
spacing  wave  as  well  as  a  maiking  wave.  These  two  waves  some- 
times gave  two  directions  dihiering  by  30  deg.,  each  wave  gii'ing  a 
perfectly  sharp  minimum.  This  point  may  be  intimatelj'  connected 
with  the  results  obtained  at  San  Francisco  by  Dr.  Lee  de  Foi-est 
some  j^ears  ago  on  interference  eSectS;  In  studying  night  effects, 
continuous  waves  have  the  advantage  in  that  no  annoying  change 
of  note  take;  place,  which  may  cause  a  doubt  as  to  the  exact  position 
of  the  minimum. 

There  is  no  strong  evidence  to  show  that  the  night  variations  on 
long  waves  are  greater  than  those  on  short.  The  idea  obtained  was 
that  this  was  the  case,  but  this  may  have  been  due  to  the  shoiter 
distances  worked  ovei-  on  the  short  waves,  and  also  to  the  fact  that 
the  amount  of  intervening  land  was  smaller. 

In  England,  variations  from  east  to  west  are  certainly  greatei- 
than  those  from  north  to  south,  but  this  result  does  not  agree  with 
results  from  the  East  and  from  America.  Malta  was  a  peculiar 
station,  which  in  England  apparently  never  varied  seriously. 

When  signals  come  oversea  from  moderate  distances,  and  prac- 
tically no  land  intervenes,  results  are  then  the  most  reliable  and  can 
be  rehed  upon  for  the  greater  part  of  the  time.  If,  however,  there 
is  land  anywhere  near  either  the  transmitter  or  the  receiver,  or  be- 
tween the  two,  results  become  very  troublesome.  The  minimum 
distance  at  which  night  effects  have  been  noticed  in  England  or 
France  is  about  15  miles.  It  was  noticed  quite  early,  that  when 
two  transmitting  stations  with  differently  shaped  aerials  were  side 
by  side,  the  directions  obtained  at  night  Ijy  a  Belhni-Tosi  station 
«ere  different.  Mountainous  country  between  stations  seems  to 
give  the  very  worst  night  effects. 

It  was  noticed  that  when  Zeppelins  were  well  at  sea,  night  errors 
were  not  usually  serious,  but  aeroplanes  nearly  always  gave  trouble. 
Experiments  were  carried  out  during  the  day  with  an  areoplane 
fl\ang  at  varying  heights,  and  at  different  angles  to  the  radius  from 
the  n-r,\\  ut'2  si:ili(in.  Tosci- ilcarly  what  happens  in  this  case,  firstly 
it  must  \u  iriiM  niliiiirl  thut  the  aeroplane,  being  small  and  having 
the  ariial  fl\iiig  out  liackwanis,  does  not  usually  radiate  a  wave  in 
which  the  electrical  lines  are  predominantly  vertical  and  the  mag- 
netic lines  horizontal.  If  this  vertically  polarised  radiation  only 
were  present,  a  receiving  loop  at  a  distance  would  receive  no  signals 
when  its  plane  wa.s  at  right  angles  to  the  direction  of  the  aero|)lane. 
If,  howevej-,  the  aeroplane  is  at  a  height  and  some  of  the  magnetic 
field  of  the  wave  reaches  the  loop  in  such  a  manner  that  it  is  partly 
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vertical  in  one  plane  and  with  the  lines  leaning;  forward  towards  the 
receiver  in  the  other  plane  (Mg.  2),  a  current  will  he  induced  in  the 
loop,  and  the  resultant  zero  |>osition,  if  the  fiaiiie  i.s  rotated,  will  he 
produced  by  tlie  .sum  of  the  two  current.s  due  to  this  efTift  and  that 
of  the  vertically  iKihirised  wave.  It  i.s  very  noticeable  that  the 
error  |)roduced  Ixx-onii-s  noj;ative  instead  of  |H>sitive  if  the  aeroplane 
reversi'S  its  direction.  A  horizontal  Ipo])  will  ix'ceivc  from  an 
aeroplane  flyinji  at  a  height,  on  account  of  this  twisted  field.  An 
aeroplane  Hyin;;  towards  or  away  from  a  station  gives  no  ernir.  All 
the  aliove  were  da\lij.'ht  results,  but  it  was  suij^'csted  that  this 
aeroplane  effect  was  priKluced  at  niirht  by  the  reflection  from  irregu- 
laritii-s  in  the  Hcavisidc  layer,  and  there  is  good  evitlencc  that  tliLs 
theory  is  true.  Again,  a  horizontal  loop  receives  iluring  night 
variations,  and  it  has  been  proved  e.xjK'rimentally  that  the  sti-ength 
on  the  horizontal  lix>ji  and  the  night  \ ariation  agree  with  the  theory 
in  a  remarkable  way.  In  the  later  stages  of  the  war,  night  errors 
from  (iothas  were  extremely  troublesome,  the  only  satisfactory 
timi-s  being  when  they  were  fl,\ing  either  towards  or,  preferably, 
awav  from  the  observer. 

With  so  many  possible  errors  at  night,  it  was  never  safe  to  use 
only  two  groups,  in  fact,  one  gained  a  false  confidence  in  the  beautiful 
intersections  made  by  using  only  two  stations  and  only  had  occasional 
shocks  when  the  German  Heet  was  found  to  be  well  inland.  A  third 
station  enabled  one  to  know  much  more  definitely  if  residts  were  of 
value,  and  four  was  preferable,  the  last  one  being  a  check  on  the 
other  three. 

A  system  of  good  rapid  land-line  communication  to  a  centre  was 
very  essential,  and  our  I'ost  Office-  in  England  and  the  Army  au- 
thorities in  France  did  magnificent  work  in  tliis  direction.  Besides 
these  groups  of  stations,  many  single  stations  were  erected,  parti- 
cularly for  submarine  work,  and  verj'  valuable  results  were  obtained. 

Short-wave  Work  os  Kot.\ting  1"^ajies. 

The  Bellini-Tosi  system  is  undoubtedly  the  most  rapid  and 
accurate  method  of  taking  directions,  but  many  troubles  were 
experienced  when  we  began  to  need  short-wave  direction  finders. 
This  was  in  days  before  the  cascade  amplifier  came  into  its  own. 
For  short-wave  reception  under  .'500  metres  it  was  necessary  to  use 
rather  large  rotating  frames,  and  only  just  as  the  war  was  finishing 
could  waves  under  200  metres  be  tackled  satisfactorily  on  the 
Bellini-Tosi  system.  The  ma.ss  of  a  frame  will  always  be  against 
the  use  of  the  latter  for  good  work  because,  although  ultimately 
there  is  no  real  difference  betw<-en  a  rotating  frame  and  a  Bellini- 
Tosi  in  accuracy  in  clear  places,  the  ability  to  take  an  extremely 
rapid  reading  makes  the  Bellini-Tosi  infinitely  preferable. 

With  a  frame,  the  balancing  troubles  do  not  occur,  but  the  "  ver- 
tical "  error  is  just  as  bad  and  requires  just  as  careful  attention. 
In  consequence  of  the  balancing  trouble  on  short  waves,  a  large 
number  of  frames  were  erected  for  direc^tion-finding  German  aero- 
planes which  were  working  on  short  waves,  and  the  work  done  by 


Frame 


Fio.  2. 

the.se  stations  in  conjunction  with  the  Flying  Corps  must  have  had 
no  inconsiderable  influence  on  tlie  ll\  ing  side  of  our  camjjaign.  As 
many  as  11  (Jerman  spotting-planes  were  brought  down  in  one  week 
due  to  the  intelligence  work  of  these  stations.  One  advantage  that 
the  rotating  fram(!  had  to  some  extent  over  the-Bellini-Tosi  was  the 
rapidity  with  which  it  could  be  erected  in  times  of  any  movement. 
This  wnuld  no  longer  liold  with  the  modem  "  aperiodic  "  direction 
finder. 

Further  Ijiprovements. 
One  of  our  difficulties  was  ra|)id  searching  over  long  ranges  of  wave- 
length. The  firat  real  solution  \vas  indicated  in  191.'),  when  it  was 
suggested  that  the  aerial  tuning  condensers  should  be  short-cir- 
cuited and  a  closer  coupling  made  between  the  searcli  coil  and  the 
aerial  inductances.  A  first  trial  of  this  method  resulted  in  serious 
errors  and  weak  signals.  But  a  simple  solution  was  obtained  which 
was  suitable  for  all  waves  above  1  ,tKK)  metres,  by  earthing  the  mid- 
points of  the  two  direction-finder  coils.     The  minima  in  the  day- 


time were  now  very  sharp  and  the  directions  accurate.  With  only 
slight  niodificatiiiMs  of  apparnttis  this  remained  the  standard  con- 
tinuous-wave apparatus  during  the  remainder  of  the  war.  This  wa.s 
also  the  basis  of  the  "  aiX'riodic  "  spark  diii-ction-finder  when  the 
ca.scade  amplili(i>;  were  produced  (Fig.  3). 

Fair  .sensitiveness  with  hartl  tubes  was  obtained  by  the  process  of 
stepping-up  potentials  on  the  grids  to  the  nia.xlmum  possible,  and 
by  paralleling  several  tubes.  In  .lune.  I'.IKi.  live  high-frequency 
magnificatiiiiis  on  2t)0  metres  were  ohtaincd  liy  tuned  rir<nits  with 
much  hanlcr  stable  tulx'S,  and  extnionlinary  magnificiiticin  was  cib- 
taincd.  One  form  of  circuit,  sug- 
gested In-  Itu.ssell  Clarke's  mul- 
tiple-tunin'.'  iircuit.s,  consisted  r>f 
a  nunilur  <if  circuits  loosely  cou- 
pled tiigctlici-  with  all  the  timing 
varinniitcrs  moving  together. 
The  iniliiil  trouble  in  tuning, 
and  the  linal  narrow  range  of 
wave-length  owing  to  reaction 
oscillating  troubles,  made  the 
gear  only  possible  for  very  s]>ccial 
work. 

In  an  attempt  to  get  rid 
of  tlie  reaction  trouble  it  was 
gradually  recognised  that  the 
real  solution  of  the  problem 
would  be  in  tr\ing  not  to  get  too 
much  magnification  per  valve, 
and  resistances  were  inserted  in 
all  the  circuits  to  damp  the 
osinllations  out.  The  Frencli 
modification  of  the  audion  was 
by  that  time  in  general  use,  and 
the  French  had  already  con- 
structed resistance  cascade  am 
plifiers  for  long  waves. 

Any  attempt  to  construct 
resistance  amplifiers  failed,  an(: 
the  reason  soon  became  ob\ious. 
For  waves  under  1,000  melics 
the  cai»citj'  of  the  valves  them- 
selves and  of  the  connections 
to  them  fonned  an  impedance 
which  was  lower  than  the  1i)\ms( 
resistance  that  gave  cascade 
magnilication. 

A  careful  study  of  a  Liitoiir 

transformer  indicated  that   tlu^ 

previous  cascade  amplificir,  -rtitli 

resistance  to  stop  reaction,  A\as 

the  right  thing,  but  it 

had  not  been  taken  far 

enough. 

A  three-valve  cascade 
amplifier,  built  with 
fine  wire  coils  of  one 
layer,  gave  a  rcisult  as 
good  as  the  I.fltour  am- 
plifier, but  the  addit  ion 
of  more  valves  at  on<-e 
caused  serious  oscilla- 
tions, and  a  grid  poten- 
— "  tiometer  became  neces- 

sary to  prevent  oscil- 
lations, i.e.,  to  give  grid 
damping  to  the  circuits.  Valves  were  then  constructed  with  more 
ojK'n  grids  and  with  all  capacities  cut  down  to  a  minimum.  Still 
the  aperiotlicity  was  not  sufficient,  and  the  magnification  required 
was  i)rescnt  over  a  range  of  only  200  metres.  The  copier  inter-valve 
windings  were  now  replaced  by  resistance  wire  wound  to  exactly 
the  same  dimensions,  which  wire  for  all  orduiary  work  consisted  of 
No.  48  "  Eureka."  The  damping  applied  by  the  resistance  was  of 
the  same  order  as  that  applied  by  the  valves  themselves,  and  any 
variations  in  valve  constants  were  balanced. 

The  coils  required  were  now  so  short  and  the  valve  capacities 
eomi)aratively  so  much  more,  that  the  damphig  provided  by  the 
Ko.  48  "  Eureka  "  wire  was  insufficient  to  give,  without  the  sets 
oscillating,  the  required  magnification  and  range  of  wave-length. 
Messrs.  Edison  &  Swan  offered  to  draw  nickel-chrome  wire  down  to 
1  mil  in  thickness.  The  resistance  of  this  wire  for  the  same  length 
is  about  :U  times  that  of  No.  48  "  Eureka."  T'hia  was  very  satis- 
factory- and  a  vci-j-  good  degree  of  flatness  was  obtained  with  the 
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seven  valves  over  the  range  of  wave-length  required.  The  magni- 
fication is  not  so  good  as  in  the  longer  wave  sets. 

Still  shorter  wave  sets  have  been  produced  with  this  wire.  Of 
course,  the  shorter  the  wave-length  the  narrower  the  range  which 
can  bo  obtained,  but  cascade  sets  with  a  range  of  from  30  to  50 
metres  can  easily  be  produced  if  such  wave-lengths  are  ever  required. 

I'sing  this  wire  with  coils  wound  of  the  same  length  as  the  first 
aniiilifier  mentioned,  a  set  of  11  valves  wa.s  made  of  approximately 
eipial  sensitiveness  from  2.50  to  10,0(K)  metres  ;  the  higher  values 
being  obtained  by  using  the  resistance  potential  drop  across  the  coils, 
and  the  shorter  wave  magnification,  as  before,  being  due  to  the 
neutralisation  of  the  capacity  effects  by  the  inductance.  Both  the 
initial  and  maintenance  expense  of  such  a  set  rather  prohibits  its 
use  at  present,  and  actually  such  a  range  of  wave-lengths  is  seldom 
re()uired. 

Many  sets  were  made  up  for  sjjecial  work,  a  standard  set  of  11 
valves  being  used  for  short  waves  in  which  the  dani|)ing  of  tlic  valve 
circuit  was  less  than  the  extreme  values  used  above,  because  only 
narrow  ranges  of  wave-length  were  required.  This  set  had  a  voltage 
amplification  at  200  metres  of  2,000, and  when  more  magnification 
was  required,  two  sets  could  be  loosely  coupled  together  without 
runnmg  into  oscillation  trouljlos. 

"  Aperiodic  "'  Aerial  Si'.\rk  Sets. 

■  Aixriodic  "  amplification  was  now  all  that  could  bo  desired,  a 
rather  heavy  consumption  of  valves  and  valve  current  being  the 
only  disadvantages.  At  one  gi'oup  of  naval  stations  a  pair  of  7  h.p. 
charging  engines  were  foimd  necessarj',  and  130  valves  were  running 
(continuously.  Almost  at  once,  quick-search  one-condenser  aperiodic 
direction  finders  came  into  use  for  spark  waves.  With  the  introduc- 
tion of  the  ■'  aperiodic  "  direction  finder,  it  was  found  that  direct 
reception  on  any  of  the  coils  in  the  receiver  was  introducing  slight 
errors.  In  the  case  of  the  search  coil  of  the  radiogoniometer,  this 
can  be  avoided  by  placing  the  radiogoniometer  in  a  correct  }X>sition 
on  the  table.  In  the  case  of  all  other  coils,  it  is  avoided  by  metal 
shielding.  The  metal  shield  inserted  between  the  windings  of  the 
transfonner  is  an  effective  method  of  avoiding  "vertical"  except 
on  waves  under  iOO  metres,  when  in  addition  it  is  necessary  to  earth 
the  centre  of  the  aerial.  The  diagram  {Fig.  3)  shows  nine  valves, 
six  of  these  are  for  high-frequency  magnification,  the  seventh  for 
rectification,  and  the  last  two  for  low-frequency  magnification. 

If  direct  reception  is  required  on  a  frame,  and  this,  as  far  as  sen- 
sitiveness goes  is  the  most  efficient  method,  then  with  all  modern 
amplifiers  with  a  non-conducting  grid  circuit  the  frame  should  have 
the  maximum  number  of  turns  and  the  smallest  condenser  which 
the  receiver  will  take.  This  limit  is  usually  defined  by  the  amplifier 
oscillating  beyond  control. 

Direction  Finding  on  Ships  and  Aeropl.\nes. 

Quite  early  in  the  war  several  shijjs  of  H.M.  Xivvy  were  fitted  with 
diiection-finding  apparatus,  but  no  good  chance  to  investigate  errors 
on  board  ship  occurred  till'  1918.  Commander  Dorling  of  H.M.S. 
"  Warspit<?  "  succeeded  in  obtaining  a  very  large  number  of  readings 
on  the  "  Wai-spite,"  but  the  crowding  of  all  the  readings  towards 
the  0  deg.  and  180  deg.  directions,  i.e.,  fore  and  aft,  was  very  trouble- 
some for  taking  readings,  and  it  was  decided  to  attempt  a  modifica- 
tion of  the  Bellini-Tosi  system  to  correct  these  errors,  which  amounted 
in  other  cases  to  as  much  as  30  deg. 

Only  since  the  Armistice  has  there  been  an  opportunity  of  trying 
out  direction-finders  on  aeroplanes.  The  four-engine  Handley-Page 
which  went  to  Newfoundland,  was  fitted  with  an  extemporised 
Bellini-Tosi,  using  an  aerial  system  exactly  as  on  board  sliip.  One 
aerial  was  lengthwise  round  the  wings,  and  the  other  lengthwise 
round  the  fuselage.  An  eight-valve  long-wave  amplifier  set  gave 
very  satisfactory  signals,  ilagneto  noises  which  were  extremely 
bad  owing  to  the  large  number  of  magnetos,  were  overcome  by 
shielding  the  magneto  leads,  and,  what  was  more  important  still, 
by  shielding  the  complete  receiver  system  \vith  the  exception  of  the 
aerials.  Tins  set  was  used  effectively  in  the  flight  from  St.  John's 
to  the  United  States,  during  which  flight  directions  were  taken  on 
Clifden. 

All  the  later  work  on  ships  was  done  with  Wright's  inductive  loop 
aerial  or  "  aperiodic  "  aerial,  and  Wright  has  during  the  last  year 
developed  an  extremely  small  and  practical  ship  direction-finder  for 
use  with  this  type  of  corrected  frame.  One  advantage  a  warship 
has  over  most  merchantmen  is  that  there  is  fitted  a  gyi'o  compass 
with  repeater  compasses,  one  of  which  can  be  near  the  direction- 
finder. If  no  g\To  compass  is  fitted,  the  exact  direction  of  the  ship 
is  extremely  difficult  to  get  simultaneously  with  the  reading  taken 
on  the  radiogoniometer,  especially  if  the  ship  is  turning  or  yawing. 
A  useful  addition  to  a  ship's  direction-finder  would  be  a  magnetic 
compass  repeater. 


Positive  Rays. 


On  Saturday,  February  2Ist,  Sir  J.  J.  Thomson,  O.M.,  P.R.S., 
opened  a  .series  of  six  lectures  on  *'  Positive  Rays"  at  the  Royal 
Institution.  We  l)rielly  abstract  the  first  three  of  these  lectures  so 
far  delivered. 

In  his  introductory  remarks  Sir  Jost'jjh  stated  that  he  would  not 
confine  himself  to  positive  rays,  but  would  deal  with  electric  methods 
of  studving  the  pro[)erties  and  constitution  of  matter.  The  advan- 
tage of  these  methods  was  that  «e  could  easily  test  electric  charges 
and  could  put  enormous  energy  into  the  atoms.  The  energy  carried 
by  a  gas  molecule  at  ordinar\'  temperature  was  of  the  order  of  the 
work  done  in  jnilling  it  by  an  electric  force  of  J-  volt.  To  get  the 
equivalent  of  1  volt  we  should  have  to  raise  the  tem]KM-ature  to 
30>'273°C'.  Showing  then  Goldstein's  original  "  Kanalstrahlen'' 
experiment  of  lS86,  he  said  that  with  cathodes  of  various  shajjes, 
"  sandwich  "  cathodes  (two  foils  pimied  together  so  as  to  leave  air 
space  between  them),  tubes  cut  off  at  various  angles,  wires,  ifec, 
peculiar  patterns  of  rays  could  be  obtained.  When  a  zinc  cathode 
was  perforated,  Aston  had  found  that  the  main  luminescence  was 
in  front  of  the  holes,  not  in  front  of  the  whole  metal.  That  was 
because  in  front  of  the  metal  the  electrons  were  hurled  off  at  high 
speed,  and  were  not  caught  by  the  positive  particles,  which  was 
necessary  to  maintain  the  current,  whilst  in  the  holes  the  electrons 
moved  more  slowly  and  could  not  escape  the  positive  particles. 
Striking  the  glass  walls  or  a  willemit*  screen,  the  positive  rays 
called  forth  the  fluorescence,  which  like  other  fluorescences  [compare 
Perrin,  '  Annales  de  Physique,"  V.,  pp.  133-158,  1918],  was  subject 
to  fatigue. 

For  measuring  purposes  the  rays  were  projected  through  a  very 
fine  tube — the  finest  obtainable  copper  tubes,  drawni  out  subsequently 
to  01  mm.  diameter — so  as  to  strike  the  photographic  plate  normally 
or  (In  the  Aston  method,  later  described)  obUquely.  The  plates 
were  Schumann  plates  or  Paget  process  plates  ;  the  latter,  of  very 
fine  grain,  gave  sharper  traces,  but  were  not  so  sensitive  as  the 
former.  To  separate  the  particles  of  the  several  components,  of 
different  masses  moving  at  different  sivcds,  they  were  deflected 
first  by  a  magnetic  field  and  then  by  an  electric  field  at  right  angles  to 
each  other.  The  heavier  and  swifter  particles  were  less  deflected 
than  the  lightxn-  and  slower.  The  magnetic  deflection  y  was  pro- 
portional to  cm*',  and  would  produce  a  continuous  vertical  band 
with  the  heavy  swift  particles  near  the  spot  where  the  undeflected 
rays  would  strike.  The  electric  deflection  x  was  proportional  to 
c;»«)'-,  and  hence  y-  =  Cxelm,  which  was  the  equation  of  a  parabola, 
C  being  a  constant.  Thus,  the  atoms  or  molecules  of  each  con- 
stituent would  ]iroduce  a  parabolic  trace  on  the  plate,  the  hydrogen 
parabola  being  always  most  deflected,  and  the  mercury  fine  (never 
absent)  near  the  abscissa.  The  disadvantage  of  this  method  was 
that  the  heavy  particles  and  their  cuives  were  crowded  near  the 
aliscissa ;  if  the  plate  were  placed  nearly  horizontal,  the  rays  would 
strike  obliquely,  and  the  traces  would  be  further  apart,  but  less  well- 
defined.  The  parabolas  on  the  normal  plates  did  not  commence 
at  the  origin,  however,  but  nearly  all  on  the  same  ordinate,  some 
distance  from  the  ;/  axis.  Sometimes,  however,  more  or  less  straight 
traces,  faint  as  a  rule,  joined  this  commencement  of  a  parabola  to  the 
origin.  These  secondary  traces  were  explained  as  follows :  A 
positive  particle  need  not  remain  positively  charged  all  the  time  of 
its  travel ;  it  might  temporarily  be  neutralised  or  even  assume  a 
negative  charge.  The  deflection  for  the  same  mass  and  sjieed  would 
then  vary,  and  a  particle,  instead  of  hitting  one  corner  of  a  square 
(diagrammatieally)  might  go  to  the  three  other  corners.  That  was 
tested  by  arranging  two  magnetic  fields,  the  one  behind  the  other  ; 
a  particle  having  lost  its  charge  woiJd  not  further  be  deflected  by 
the  second  field,  whilst  a  charged  particle  would  move  on  in  an 
other  direction.  The  electric  fields  also  had  to  be  considered,  and 
if  they  were  very  short,  but  very  intense,  the  secondary  traces  were 
not  seen,  while  if  the  magnetic  field  were  very  long,  the  deflection 
might  be  merely  in  the  vertical.  These  effects  were  only  noticed 
when  the  gas  pressure  in  the  bulb  was  not  very  low.  Since,  now,  the 
displacement  dejiended  upon  e  mi-'- — i.e..  the  energy — all  the  para- 
bolas started  on  the  same  ordinate. 

The  principle  of  the  focus  method  of  Aston  was  the  following  :  \ 
particle  of  a  horizontal  ray  was  electrically  deflected  by  an  angle,  <  , 
a  slower  particle  by  a  greater  angle,  a,  ;  both  rays  were  then  deflected 
magnetically,  the  second  again  more,  so  that  the  two  rays  wen; 
brought  to  a  focus  at  4.  A  line  passing  through  A  roughly  parallel 
to  the  original  rays  would  be  the  locus  of  all  the  foci,  and  if  a  photo- 
graphic plate  (or  narrow  strip)  were  placed  along  that  fine,  the 
parabohe  of  the  other  method  would  appear  in  the  shape  of  hyper- 
bolic bands  crossing  that  strij).  Instead  of  the  tube  for  the  pro 
jeetion  of  the  rays  in  the  bulb,  a  slit  could  be  u-sed.  By  this  focus 
method  Aston  had  shown  that  neon  of  atomic  weight  20-2  really  was 


320 


THE  ELECTItlCl AX. 


M.Mti  II  10,  1020. 


a  mixture  of  two  gases,  at  wl.20  ami  22  V'nv  luindswcrc  generally 
distinct  on  these  stri|)s.  carbon  C  12,  C'H  IS.  CH.  14.  CH;  1.").  C'H,  l(i. 
the  first  band  U'ini;  the  brightest;  they  were  all  due  to  trac'C.s  of 
hydrocarbons  (which  weiv  purposely  added  sonietiines)  and  et|ually 
spaced,  and  would  thus  .serve  as  a  scale.  The  ])h(>t(>graphic  strips 
further  showed  bands  at  20  2=10  and  22  2  II.  which  was  a  con- 
firmation of  the  fact  that  neon  had  two  constituents,  .\nothcr  method 
went  back  to  the  parabolic  traces.  When  the  ]ihotogruphic  sci'eiMi 
was  re[ilai-ed  by  a  metal  screen,  and  a  hole  was  cut  ii\  the  sha|>e 
of  the  e.viK-cted  parabola,  the  rays  wi  uld  pa.ss  through  that  hole  and 
could  l)e  collected  in  an  a|iparatus  in  which  their  charge  was  nieasuii-d 
It  was  not  necessary  exactly  to  hit  the  hole.  Ix'cau.se  the  rays  could 
be  driven  up  to  it  by  magnetic  force  if  necessary.  That  method  was 
less  convenient  and  less  suitable  for  measurements,  but  it  indicated 
the  quantity  of  the  respective  gas  pn'sent,  which  the  other  methods 
did  not.  thus.  «ith  a  mi.\ture  of  (IH  -20)  or  of  (2H+10)  we 
obtained  jjeaks  of  H  and  (>  atoms  and  molecules,  tlie  heights  of  the 
peaks  corn-sponding  to  the  proportions  of  the  gases,  in  addition  to  low 
peaks  due  to  impurities  This  method  could  also  Ik'  applied  with 
low  potentials,  whilst  the  othere  iv(|uii-cd  thousands  of  volt.s.  and 
always  showed  the  hydrogen  parabola  strongly  though  very  little  H 
might  l)e  pi-e.scnt.     Owing  to  the  low  potential,  the  method  should 


also  lie  suitable  for  investigating  the  intermediate  products  of 
chemical  reactions  which  high  pot«'ntials  would  dccom|)0.se.  In 
onler  to  drive  the  i)articles  through  the  narrow  tuln-  of  the  discharge 
bulb,  a  gauze  scivcn,  charged  from  a  battery,  was  phKcd  in  front 
of  the  tub;-  inlet  and  connected  with  the  cathode,  or  I  lie  particles 
were  siieeded  up  outside  the  tube  with  the  aid  of  charged  gauze 
screens.  As  ivgards  the  alkali  metals,  another  method  again  wa.s 
available,  the  so-called  anode-ray  method.  When  the  anode  was 
made  tubular  and  lillcd  with  a  n\i\ture  of  alkali  sails  and  black- 
lead,  Iki-..  and  was  surrounded  by  a  coiled  cathode,  "anode  rays" 
weiv  emitted  :  they  were  identical  with  positive  rays,  but  they  did 
not  |mss  tlii-ough  any  cathode  ]K-rforations.  All  Ihe.sc  methods 
answered  only  for  gases  and  ivadily-volalile  substances.  We  might, 
however,  make  use  of  small  ( 'oolidge  bidbs  of  quartz,  which  could  Ih- 
heated  in  a  furnace,  while  the  anti-cathode  (of  the  i-esix'ctive  sul>- 
stancc)  would  be  heated  by  the  stiram  of  electrons.  .Sir  .Jose|)h 
then  explained  some  of  his  photogra|)hs.  Oxygen,  e.g.,  showed  the 
molc(  nil',  the  atom,  and  the  atom  curve  with  two  charges,  or  with  a 
Ix-ak,  indicating  that  the  atom  had  lost  one  of  these  two  charges. 
It  was  inl<'ivsting  that  the  inert  ga.scs  also  carried  multi])le  char_'<'S 
argon  four,  krypton  up  to  live  ;  in  the  ca.se  of  mercury  eight  charges 
were  possible, but  lie  had  ol  it  allied  evidence  of  seven  charges  only  so  fan 


A  Motluul  <»ir    Mt'asiiriiiij    (ho  Magiiolic   IIar<lii<'s.s   of    Forroiis  M<'ia!.s  and  Its 
IHility    I'or    Carrying    Out   llcsearcli    Work    on    Thermal    Treatment.* 

Ky    I..    A.    WILD. 


If  an  iron  ring  is  wound  with  several  turns  of  insulated  wire  and 
a  direct  current  is  sent  through  this  winding  the  iron  becomes 
magnetised.  On  the  cun'ent  being  withdrawn  a  certain  amount  of 
magnetism  remains,  which  is  called  the  remanent  Hux  The 
remanent  flux  can  be  entirely  removed  by  sending  round  the  winding 
a  reversed  current  of  suitable  value.  Where  C  stands  for  current  in 
amperes  ;  7'  stands  for  the  number  of  turns  ;  L  is  the  length  of 
magnetic  circuit  in  centimetres;  Um  is  the  magnetising  force  in 
gausses;  lhii--i~TC  I L  (Similarly  when  a  reversed  current  is  ap])lied. 
the  demagnetising  force  Hd  also  equals  0-4-7'r/,.  When  the 
demagnetising  force  is  only  just  sufficient  to  wipe  out  the  remanent 
flux  it  is  called  the  coercive  force  and  may  be  written  lie.  In  any 
specimen  the  value  of  llr,  is  dependent  upon  the  value  of  Hm  it 
the  magnetising  force  is  small,  say  under  .'iO  gausses.  But  when  the 
magnetising  force  is  nearly  sufficient  fully  to  saturate  the  iron  the 
value  of  llr  becomes  a  constant  for  each  jiarticular  specimen.  Tlu' 
magnetic  hardness  may  then  be  defined  as  the  coercive  foice  after 
having  been  magnetised  to  saturation. 

The  orthodox  manner  of  obtaining  llr,  is  to  wind  a  ring  of  the 
material  under  test  with  both  primary  and  secondary  windings. 
By  a  process  of  trial  and  error  a  {lemagnetising  curient  is  found 
which  on  being  switched  on  and  maintained  gives  a  throw  on  a 
galvanometer  connected  to  the  secondaiy  winding  of  just  half  the 
value  obtained  on  reversing  the  renumence.  From  the  reading  on 
an  ammeter  in  the  primary  circuit  this  cuiTent  is  obtained,  and 
coercive  force  required  entirely  to  demagnetise  the  specimen  is  thus 
calculated.  A  ring  is  an  inconvenient  form  of  specimen  to  prepare 
and  the  winding  of  it  is  tedious.  A  saving  in  tinie  can  be  efiected 
by  making  up  the  magnetic  circuit  of  two  rods  of  circular  section. 
united  by  a  couple  of  short  yokes  of  annealed  wrought  iron,  but  it 
is  a  detriment  that  specimens  have  to  be  prepared  in  pairs  and  the 
te.sfng  is  also  tedious. 

In  oi-dcr  to  overcome  these  difficulties  the  author  develops  the 
following  method.  The  specimen  consists  of  a  rod  of  half  an  inch 
diam;;ter  and  3  in.  in  length.  This  can  be  cut  from  an  half-inch  bar 
and  the  ends  iinished  with  a  iile  ;  or  the  specimen  may  he  turned 
from  a  larger  bar,  as  vary  often  in  commercial  bars  the  surface  is 
partially  dei:arbonised.  In  Fig.  1,  S  represents  the  specimen. 
This  is  laid  inside  the  magnetising  co  1  ('  and  then  the  yoke  Y  is 
jJaced  in  jx)sition.  Current  is  flashed  on  to  the  coil  for  less  than  a 
second.  The  coil  is  wound  with  .500  turns  of  Xo.  IS  copper  wire. 
The  current  is  taken  from  a  20-volt  liatterj'  giving  a  current  of 
about  20  amperes,  or  a  magnetising  force  of  about  KfiOO  gausses, 
which  is  more  than  sufficient  to  saturate  any  specimen.  During 
this  short  time  the  coil  has  no  lime  to  heat  up  appreciably.  The 
specimen  is  left  magnetised.  The  yoke  is  then  lifted  and  the 
demagnetising  effect  of  the  poles  removes  most  of  the  magnetism 
remaining.  A  small  modicum  remains,  and  this  is  proportional  to 
the  coercive  force  of  the  specimen. 

♦  Abstract  of  a  Paper  read  before  the  Faraday  Society. 


The  sjiccimen  is  then  withdrawn  fiom  the  magnetising  coil  and  is 
stood  upright  inside  a  coil  connecled  to  a  ballistic  galvanometer  or 
flux-meter;  the  latter  has  tlie  advantage  that  it  is  sent  out  ready 
calibrated.  On  withdrawing  the  specimen  (piickly  from  the  coil  a 
throw  is  obtained  on  the  galvanometer  which  dejjends  on  the  flu.x 
remaining   in    the    specimen.     If    necessary,    by    using    a   suitable 


winding  for  the  coil,  the  galvaiioiiieter  may  he  made  to  read  directly 
in  terms  of  coercive  force.  The  ballistic  coil  should  not  exceed 
.lin.  in  length  and  1  in.  in  diameter;  otherwise  it  will  not  take  in 
all  the  lines  of  force  The  coil  must  be  midway  liclwcen  the  ends  of 
the  specimen. 

After  taking  the  lirst  thrown  the  specimen  should  be  reversed  in 
the  ballistic  coil  and  a  Siccond  throw  taken.  The  average  of  the 
two  readings  thus  obtained  is  taken  as  the  true  measurement. 
Such  specimens  are  not  difficult  to  produce  and  the  procedure  is 
simple.  After  the  specimen  has  been  prepared  a  test  can  be  made 
in  less  than  2  minutes  and  the  result  repeated  if  necessary. 

Now  as  to  the  theory  of  the  method.  In  Fig.  2  the  line  IHC 
represents  the  demagneli-sing  curve  of  a  specimen  of  tungsten 
magnet  steel.  01  is  the  remanent  flux  on  dosed  circuit.  OC  is 
the  coercive  force  or  the  demagnetising  force  required  to  entirely 
demagnetise  the  specimen.  The  line  OH  is  called  the  demagnetising 
coefficient.  Its  slope  depends  upon  the  dimension  ratio  (Icngtli/ 
diametsr)  of  the  specimen,  in  this  case  6.  The  corresponding 
demagnetising  coefiicient  is  0-415,  i.e.,  Oi>=0-41.5  RD.  The 
demagnetising  coeffic  ent  for  all  values  of  dimension  ratio  were 
determined  liy  .Prof.  iSilvanus  Thompson  ("The  Magnetism  of 
Permanent  Magnets,"  "  Journal  "  of  the  Institufon  of  lilectrical 
Engineers,  Xo.  217,  Vol.  50,  J"ebruary  1913), 
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DR  is  the  quantity  actually  measured.  Evidently  this  must  be 
nearly,  if  not  quite,  proportional  to  <)(',  provided  that  the  specimen 
is  sufficiently  short  to  give  a  high  demagnetising  coefficient. 

Prof.  Thompson  having  detennined  the  ratio  of  RDjOJ).  it 
remained  for  the  author  to  determine  by  exi)eriment  the  ratio  of 
OC'OJ).  A  pair  of  long  bars  were  tested  in  the  orthodox  manner 
and  were  accordingly  cut  up  and  tested  by  the  new  method.  The 
ratio  OC/OD  was  thus  found  to  be  1(1.5. 
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YlC:      2. 

With  a  galvanometer  scaled  in  units  of  1(1,000  Maxwell-turns  and 
reading  to  100  units,  which  is  the  nonnal  calibration  of  the  Grasset 
Fluxmet^r,  the  instrument  becomes  direct  reading  in  terms  of 
coercive  force  when  a  ballistic  coil  is  used  wound  with  275  turns  of 
wi  re. 

Where     Bi=fiux  density  in  centre  of  specimen. 
/=  intensity  of  magnetisation. 
.4= area  of  specimen  in  square  centimetres 
7'=turns  on  ballistic  coil. 
//(i= demagnetising  force. 
//c=coercivc  force, 
/(^demagnetising  coefficient. 
Then        B=i-I. 

.4  ==1-263  sq.  cm. 
Hd=DI  0il5  I. 
Hc==Hdxl()o. 
And  Throw  =B.4 T/lO.dlKl. 

=4-/.4r/l(),0(JO. 
Throw=4-W.4r  1(1.000     f>. 

=ir.HrAT  1(1.0(10  y^     1(15. 

^i-Mc     l-2t)3,  275  10,000. 0-415     1-0.5. 

=  //exl. 

A  galvanometer  or  fluxmeter  with  a  range  up  to  100  gausses  of 
coercive  force  is  quite  convenient  for  testing  all  steels  containing 
sufficient  carbon  to  harden,  but  for  wrought  iron  or  mild  steel  the 
indications  are  too  low  on  the  scale  and  an  instrument  of  about 
10  times  the  sensitiveness  is  required.  The  specimens  need  not  be 
accurately  dimensioned.  An  error  of  4  per  cent,  in  the  diameter, 
making  8  percent,  in  the  area  altei-s  the  demagnetising  coefficient  by 
7  per  cent.,  so  that  the  efiect  upon  the  readings  obtained  is  only  a 
diKerence  of  1  per  cent.  Xor  need  the  specimens  be  a  particularly 
good  fit  in  the  yoke  as  there  is  plenty  of  magnetising  force  allowed 
in  excess  of  requirements  to  bridge  any  small  air  gap.  This  method 
of  testing  has  permitted  the  author  to  carry  out  quite  a  large  number 
of  heat-treatment  experiments,  which  otherwise  would  never  have 
been  done. 

Treatment   Experiments. 

In  heat-treatment  experiments  an  electrically-heated  salt  bath 
furnace  appears  essential.  The  temjjering  bath  used  has  also  been 
electrically  heated.  All  high  temperature  measurements  have  been 
made  by  pyrometer.  This  can  conveniently  be  checked  by  taking 
with  it  the  magnetic  change  point  of  a  bundle  of  iron  wire,  using 
the  Wild-Barlield  pyroscopic  detector  to  mdicatc  the  moment  when 
the  iron  reaches  the  .42  point.  The  pyroscopic  detector  has  also 
proved  of  considerable  utility  in  determining  the  minimum  hardening 
temperatures  of  steel. 

Iron   and   Mild   Steel. 

The  first  set  of  experiments  carried  out  by  the  method  were  on 
iron  and  mild  steel.  The  results  of  these  tests  are  presented  in 
the  Table. 


Table. 

Coercive  force. 

Treatment.  Iron.  mild  steel. 

Normalised    0-05  1-80 

Annealed    0-iK)  1-77 

Annealed  and  matured  (215^('.)     1-52  2-03 

Annealed  and  tempered  (215"('.)   l-liO  2-12 

Rptined  1-3!)  5-00 

Refined  and  matured  (720)     1-22  :{-:f(l 

RcHned  and  matured  (7.50)     Ill  1-77 

Normalising  means  heating  to  just  over  the  magnetic  change 
point  and  then  withdrawing  Irom  the  furnace  Jind  cooling  in  air; 
annealing  is  meant  that  the  material  is  heated  to  just  over  the 
magnetic  change  point,  then  cooled  in  the  furnace  till  some  50  deg. 
below  the  change  point,  and  then  finished  in  air.  Subsequent 
heating  up  to  any  temjierature  belcw  the  magnetic  change  point 
and  cooling  in  air  is  called  maturing.  The  same  treatment,  but 
finishing  in  water  instead  of  air,  is  called  tempering.  Heating  up 
to  the  .-IC  ^  point  and  quenching  in  water  is  called  rehning. 

Iron  attains  its  softest  condition  when  annealed.  Maturing  or 
tempering  at  a  temperature  of  215  hardens  iron  considerably. 
Refining  has  a  lesser  hardening  eiiect  than  maturing  at  215.  After 
the  iron  has  been  hardened  by  refining  it  cannot  be  brought  back  to 
its  annealed  softness  without  heating  above  the  magnetic  change 
jwint  to  rccn-stallise  the  ferrite.  Mild  steel  is  also  hardened  some- 
what by  niaturing  or  tempering,  but  is  still  further  hardened  by 
refining  Mikl  steel  can  be  brought  back  to  its  annealed  .softness 
by  maturing  just  below  the  magnetic  change  point.  The  hardening 
efiect  of  maturing  after  annealing  has  not  been  found  in  high  carbon 
steels. 

Hardening   Steels. 

Experiments  have  been  carried  out  on  seven  steels.  The  results 
are  presented  in  the  grai)hical  form  (Fig   3),  which  shows  the  effect 
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of  heating  temperature  upon  thre&  steels,  quenched  in  water  at  a 
temperature  of  20°C.  In  all  cases  the  hardness  is  reduced  by  over- 
heating, but  the  higlier  the  carbon  content  the  greater  the  fall. 


I'lo.  4. 

Fig.  4  shows  the  effect  of  various  quenching  mecUums  on  all 
seven  steels.  Taking  steel  .1,  for  example,  a  steel  containing 
0-7  per  cent,  carbon  and  0-33  per  cent,  manganese,  it  will  be  se<>n 
that  the  full  hardness  is  given  by  water  quenching.     Brine  also  gives 
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full  liartlncss,  but  a  solution  of  zino  chloride  gives  a  sliglitly  mUiceil 
hardness.  From  this  to  s()ei-in  oil  is  a  big  drop.  TeniiXTite  gives 
nearly  as  much  ns  the  host  oil,  and  annealing  gives  the  sot'test 
condition.  Steel  li.  which  contains  l-ij  ]xt  cent,  carbon,  is  much 
more  sensitive  to  the  nature  of  the  cooling  medium.  There  is  a 
decided  droji  in  brine.  In  zinc  chloride  the  steel  is  not  ever  so 
hard  as  steel  .1,  but  in  oil  it  rei-oveiv  somewhat  and  is  harder  than  .1 
The  annealed  hardness  is  also  greater  than  with  .1.  ('.  tungsten  and 
magnet  stcd,  is  the  hanlcst  steel  of  all.  The  tungsten  has  also  the 
etiect  of  reducing  the  sensitiveness  to  delayed  (|ucnching.  I)  is  of 
interest,  as  similar  steels  containing  about  1  jxt  cent,  of  manganese 
arc  commonly  sold  as  oil-hardening  steel.  However,  w  hen  (iiienched 
in  oil  it  is  little  more  than  half  hanl.  F  is  a  true  oil-hardening 
steel,  brought  about  not  so  much  by  the  addition  of  manganese  as 
by  merely  O-.'i  jx^r  cent,  of  chromium.  6'  contains  l(l(i  per  cent,  of 
chromium.  In  the  annealed  state  it  is  the  hardest  steel  of  all.  It 
was  found,  however,  to  be  quite  easy  to  turn  in  the  lathe. 


1 — I — I \ L__ 


In  Fig.  5  will  be  found  a  comparison  between  three  steels  when 
quenched  in  water  at  various  tcm|X!raturi«  ranging  from  10°C.  to 
enX'.  .Steel  ,1,  a  high  carbon  steel,  dro|)s  a  little  when  the  tem- 
perature of  the  water  is  increased  fnim  10  C.  to  20'C.,  afterwaixls  it 
drojM  much  more  rapidly,  and  strangely  enough  in  an  almost  iicr- 
fectly  straight  line.  The  very  rapid  quenchrng  required  by  this 
steel  explains  why  it  is  that  so  often  with  high  carbon  steejs  .soft 
spots  are  found  after  quenching.  Steel  li  shows  no  fall  in  hardness 
till  20  deg.  is  exceeded,  then  the  drop  begins  with  a  gradiially  in- 
creasing rapidity  till  50  deg.  is  reached.  At  40  df  g.  the  lower 
carbon  steel  is  Iiarder  than  that  with  the  larger  carbon  content. 
Steel  F,  which  is  a  true  oil  hardening  steel,  maintains  its  full  hardness 
right  up  to  60  deg. 
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Fig.  6  shows  the  effect  of  tempering.  Steels  .1,  li  and  C  behave 
all  in  much  the  same  way.  Tcmpernig  is  shown  at  as  low  a  tem- 
perature as  100  deg.,  the  big  drop,  however,  comes  between  2t)0  deg. 
and  2.50  deg.  The  total  drop  at  400  deg.  is  the  .same  or  very  nearly 
so  for  all  three  steels.  When  there  is  chromium  in  the  "steel,  a 
pleasing  variety  is  ni(^t  with.  Steel  F  shows  no  tempering  action 
whatever  below  200  deg.,  the  dro])  between  200  deg.  and  2.tO  deg.  is 
very  sharp,  and  then  beyond  ."JOO  deg.  there  is  no  change  whatever. 
It  only  takes  0-5  \ye.T  cent,  of  chromium  to  make  all  this  diflrerenc(\ 
Steel  G,  containing  10-6  per  cent,  of  chromium,  is  interesting  on 
account  of,the  very  small  drop  compared  with  the  other  steel. 

A  question  that  will  naturally  be  asked  is,— how  does  magnetic 
hardness  compare  with  other  form.-i  of  hardness  ?  There  are  so 
many  possible  definitions  of  hardness.     A  fitter  would  define  it  as 


meaning  olTerlng  high  resistance  to  a  file.  .\  machinist  would  say 
difhcult  to  turn  u>  ttie  lathe.  .'V  maker  of  ball  bearings  might  ask 
for  high  resistance  to  wear.  Then  there  is  resistance  to  crushing. 
A.  general  cumparisoii  can  be  made  with  the  readings  of  the  Drincll 
machine  and  tlic  sclcroscopc,  which  give  very  similar  results.  The 
magnetic  method  has  the  great  advaiita.e  of  having  a  vcrj-  much 
more  ojx^n  scale  over  its  whole  length.  Wbcivas  the  readings  of  a 
sclerosct.ix-  may  vary  from  2.")  to  UK)  or  four  times,  the  range  on 
the  magnetic  .scale  is  about  "0  times.  In  comparing  steels  of  diflcn^nt 
com])o^*ition,  the  magnetic  method  clas.ses  material  in  the  same  onlcr 
as  the  sclcroscoi>c  as  far  as  ordinarj-  carlmn  steels  arc  concerned, 
having  only  a  com|)aratively  low  manganese  content.  The  addition 
of  magiiaiicse  reduces  the  .sclcroscopc  hardness  of  water  quenched 
steel  and  leaves  the  magnetic  hardness  unaltered.  Magiiancsc  in- 
creases the  magnetic  hardness  of  annealed  steel  without  producing 
a  corres|)onding  increase  on  tlie  scleroscojxs.  Tungsten  increases 
the  magnetic  hardness  of  water  quenched  steel,  but  it  reduces  the 
scleroscoix-  hardness. 

L'nder  these  circumstances  the  author  cannot  claim  to  have  ind- 
duced  a  method  of  measuring  any  and  every  sort  of  hardness.  The 
method,  however,  is  of  great  utility  for  the  inve-itigation  of  lieal- 
tivatmcnt  problems,  and  should  liiul  a  jilace  in  a  works  laboraloiy, 
where  it  may  be  used  for  such  piirjioses  as  deciding  between  the 
merits  of  chflercnt  oils  for  quenching,  the  degree  of  carc  reijuired  for 
temi)ering  and  kindred  problems,  as  they  arise. 


International  Motor  Boat  and  Marine 
and  Stationary  Kngine  Kxliibition. 

The  international  Motor  Boat  and  Marine  and  Stationary  Engine 
K.\liibition  was  opened  at  Olympia,  London,  on  Friday  last,  and 
remains  open  initil  to-morrow.  •  Jn  sjjite  of  its  com])rehensive  title, 
there  is  little  at  the  Kxliibition  to  interest  the  electrical  engineer  pure 
and  simple  ;  but  as  most  electrical  engineers  are  neither  pure  or 
sini|>lc—  that  is.  they  like  to  keep  themselves  in  touch  with  what  is 
going  (in  in  allied  brancJics  of  engineering — those  whose  tluiimhts 
turn  paiticulaily  towards  slii]iping  and  internal  combustion  ciigincs 
will  l)v  this  time  have,  no  doubt,  spent  an  instructive  hour  or  so 
among  the  .stands. 

In  the  space  at  our  disposal  it  is  impossible  to  deal  with  the 
exhibits  in  any  detail,  and  we  must  confine  ourselves  to  tendencies. 
In  both  the  boat  and  engine  sections  the  principal  temlency  seems 
to  be  toward  standardisation,  the  piiKhution  of  a  smaller  number 
of  types  in  larger  quantities.  Knginc  designers  scein  to  be  turning 
more  and  more  towards  the  prohlciii  of  using  fuels  other  than  petrol. 
As  at  the  recent  .Automobile  E.xliibition,  so  at  this  one,  an  increasing 
nuinbei-  of  engines  are  being  fitted  with  electric  starting.  On  the 
boat.s  and  yachts  electric  lighting  is  common,  and  we  have  no  doubt 
electric  heating  and  cooking  will  soon  be  introduced. 

Messrs.  VicKKiis  Limitkd  (IStand  No.  4.5),  in  addition  to  showinc  a 
ininilxr  iif  their  .standard  marine  type  Wolseley  engines  for  both  pilnil 
and  paiallin  working,  also  e.xhiliitcd  a  40  H.e.  iTude  oil  Vickcrs  I'llli  r 
ciifiinc.  which  can  start  rajiidly  from  cold  without  heating,  and  is  d(si;.'ii(il 
for  easy  reversing.  One  of  the  Wolseley  engines  was  fitted  with  a 
\'ickers'  electrically-operating  reversing  gear.  This  is  of  the  enclosed 
bevel  type,  and  is  controlled  by  magnetic  cluU-hes,  which  in  their  turn 
are  controlled  by  switches  automatically  operated  by  the  engine  throttle 
lever.  Thus,  tlie  engine  can  be  absolutely  controlled  by  the  use  of  a 
single  lever. 

The  only  exhibit  of  heavy  electrical  apparatus  was  that  on  the  stand 
of  the  loK.iMc  Electric  Company  (Stand  No.  13).  This  included 
cxamijfcs  of  a  battery  charging  cquijiment  which  is  designed  for  use,  not 
only  with  motor  boats,  but  with  electric  vehicles.  It  is  standanliscd 
in  sections,  hkc  the  Globe  Wernicke  bookcase,  and  can  easily  be  niaili- up 
to  any  size.  The  standard  section  includes  a  reverst;  current  relay,  a 
1.5-stcp  rhiiistat,  a  meter  reading  switch,  grid  type  resistance,  indicating 
lamp  oveiloail  and  instrument  fust^s.  Another  interesting  exhibit  was 
tlie  auloiiiatic  cnijine  starting  switch  ;  this  allows  the  dynamo  to  Ix'  run 
as  a  motor  from  a  secondary  battery.  When  the  ciifiiiic  is  up  to  sjiccd, 
the  starter  is  automatically  cut  out  of  circuit.  This  is  eomliincd  with  a 
control  switch  for  stopping  the  engine.  Electric  heating  uniits  for  boat 
houses  and  switches  for  controlling  the  navigation  and  internal  lights 
of  motor  boats  wci-c  also  shown,  and  electric  heating  was  represented 
by  a  soldering  iron  with  an  automatic  e<-onomy  rack,  a  device  for  saving 
the  iron  from  breakdown  by  putting  a  resistance  in  series  with  it  when 
it  is  resting  on  the  holder. 

The  BiuTiSH  Thomson-Houston  Company,  Ltd.  (Stand  No.  11)  had 
a  representative  exhibit  of  their  motor  car  and  aeroplane  magnetos. 
The  capaljilities  of  this  ajiparatus  were  demonstrated  by  mounting  the 
different  types  on  jicdcstals  and  driving  them  by  electric  motors,  so  that 
the  sparking  characteristics  at  all  speeds  could  be  observed.  The 
magnetos  shown  inchKlcd  the  A.V.  8  and  12  tyjies  jiolar  inductor  magnetos 
for  aeroplane  service,  which  were  described  at  some  length  in  Tnr. 
Electkician  for  March  21 ,  1919,  and  the  "  A.Q."  polar  inductor  pattern, 
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which  was  specially  designed  in  1918  to  meet  the  requirements  o£  the  Air 
Force  for  a  light  weight  nine  oylinrli-r  a]i|mnUiis.  In  this  maL'iii'to  of  the 
"  A.V."  type  the  armature  wiiidiiiL'  is  sta(iMii,nv.  Imt  tin  mdm  tors  are 
arranged  with  the  axis  of  the  inaLii.  in  l.i\iiiii  m  a  |.laih  at  njlil  angles 
to  that  of  the  spindle,  as  in  the  i  (,ii\.  iiti.iual  liusch  dr>i-ii.  1  lie  induc- 
tors are  entirely  laminated,  as  are  the  magneto  pole-pieces,  which  are  cast 
into  an  aluminium  housing.  The  complete  magnetic  part  interposed 
Ix'tween  the  two  poles  of  the  magneto  is,  therefore,  laminated  at  every 
point,  in  consequence  of  which  it  is  said  the  rate  of  rise  of  the  secondary 
voltage  at  break  is  particularly  rapid,  and  the  magneto,  therefore,  works 
satisfactorily  at  very  high  speeds.  An  interesting  point  about  this 
magneto  is  that  the  spigot  flange  is  cast  integral  with  the  body  of  the 
inacliine,  giving  a  rigid  mechanical  construction.  Various  types  of  car 
magnetos  are  also  shown.  Another  exhibit  is  the  B.T.-H.  impulse 
starter,  one  member  of  which  is  attached  to  a  magneto  .spindle  and  the 
other  to  the  driving  shaft,  the  two  being  linked  together  by  a  helical 
spring.  When  the  driving  shaft  is  first  rotated  it  brings  the  member 
attached  to  the  magneto  spindle  against  a  stop,  so  that  further  movement 
of  the  driving  spindle  causes  the  helical  spring  to  be  wound  up.  After 
an  angular  movement  of  about  60  deg.,  the  first  member  is  released,  and 
the  armature  thus  receives  a  definite  flick  over,  wliich  gives  a  very  intense 
spark  and  allows  the  engine  to  be  started.  This  arrangement  is  par- 
ti ularly  useful  in  conjunction  with  heavy  engines,  as  no  matter  how 
slowly  the  crank  handle  is  turned  a  good  fat  spark  is  obtained. 

The  Telephoxe  Mfg.  Comp.^xy  (Stand  No.  127)  are  showing  a  complete 
series  of  their  automatic  intercommunicating  telephones.  Special 
mention  may  be  made  of  the  round  call  signalling  system,  which  enables 
several  officials  to  converse  together  simultaneously,  so  that  a  conference 
may  be  held  without  any  of  those  concerned  having  to  leave  their  offices. 
This  is  effected  by  an  extra  key  on  the  intercommunication  board,  which 
connects  the  instruments  concerned  to  a  special  circuit,  and  makes 
listening  an  impossibility.  An  instrument  in,  say,  the  manager's  office 
can  be  fitted  with  small  lamps  to  show  which  particular  stations  are 
engaged  in  conversation.  In  his  way,  why  the  office  boy  and  the 
secretary's  flapper  are  in  communication  can  be  ascertained.  Reference 
mav  also  Ix'  made  to  the  auto-line  finder  instrument,  which  is  in  reality 


View  of  the  Larvnag.\phone. 

a  semi-automatic  exchange.  Communication  with  any  particular  office 
is  obtained  by  turning  a  dial  switeh  to  the  appropriate  number,  pressing 
the  call  button  and  lifting  the  receiver.  When  the  answering  receiver 
is  lifted  a  clockwork  mechanism  moves  an  arm  over  a  series  of  contacts 
corresponding  to  the  number  of  stitions  on  the  system.  All  these 
contacts  are  naturally  dead  with  the  excejJtion  of  the  one  corresponding 
to  the  station  initiating  the  call.  When  the  arm  reaches  this  contact  a 
relay  mechanism  stops  the  arm,  switehes  out  the  common  return,  so  that 
the  conversation  can  be  carried  on  secretly  over  the  lines  of  the  two 
communicating  stations,  and  indicates  who  is  called  to  the  called  station. 
That  a  particular  station  is  engaged  is  shown  by  the  non-illumination  of 
a  signal  lamp.  We  understancl  that  the  first  installation  of  this  system 
is  nearing  completion.  Another  interesting  instrument  showTi  is  the 
Larynagaphone,  wliich  we  understand  is  already  proving  exceedingly 
useful  for  mine  rescue  work,  aviation  and  di^ng.  This  is  illustrated 
herewith.  EssentialU'  it  is  a  telephone  with  a  throat  transmitter  such 
as  was  developed  during  the  war  for  aeroplane  work.  The  apparatus 
is  equipped  with  a  Morse  signalling  key  so  that  communication  can  be 
maintained  even  when  speech  is  not  possible.  The  transmitterand  receiver 
are  made  as  far  as  possible  of  aluminium,  and  the  whole  apparatus  is 
light  and  handy. 

The  Lodge  Sp.iKKiNO  Plug  Co>rp.\sY  (Stand  No.  26)  were  demon- 
strating the  capabilities  of  their  well-known  plugs  for  marine  and  sta- 
tionary engines  by  means  of  working  exhibits  illustrating  the  complete 
ignition  gear  for  a  large  six  cylinder  engine  and  a  small  four-cylinder 
engine.     Plugs  were  also  exhibited  by  the  Apollo  Mfg.  Compaxy. 

Messrs.  SraiMs  Motor  Units  (Stand  No.  120)  were  showing  a  range  of 
their  well-known  ignition  specialities,  including  high-tension  magnetos 
and  sparking  plugs. 


Messrs.  Smith  &  Sons  (Motor  Aooessories)  Ltd.  (Stand  No.  3(>),  had, 
as  is  usual  on  these  occasions,  a  comjirehensive  exhibit  of  their  well- 
known  accessories  for  internal  coml)nstion  engine  work.  These  included 
samples  of  the  K.L.G.  rustless  sparking  plugs,  M.  I...  magnetos,  lighting 
sets  for  marine  work,  electric  tcU'graphs,  and  such  other  necir.ssities  or 
luxuries  as  compasses  and  nautical  instruments,  revolution  imlicators 
and  tire  extinguishei's. 

A  selection  of  their  well-known  acciunulators  were  sluiwn  by  Enisox 
AocCMfLATOBS,  Ltd.,  and  a  "  Premier  "  electric  welding  set  liy  Messrs. 
Jones,  Bi'ktos  &  Company,  Ltd. 

Internal  combustion  engines  included  a  new  hot-bulb  engine  by 
Messrs.  Xouitis,  Hent  &  Oakde.neu.s,  who  also  showed  a  number  of 
their  other  types  of  engine  for  both  petrol  and  paraffin  working.  Messrs. 
W.  H.  .Allen  were  also  exhibiting  a  hot-bulb  engine  which  possesses 
the  interesting  feature  of  a  spherical  combustion  chamber.  Of  the 
internal  combustion  engines  for  marine  and  stationary  work  were 
to  be  found  on  the  stands  of  the  Aster  En'gixeebing  Company, 
the  Day  Motor  Company,  Cros.sley  Brother,s,  Ltd.,  J.  I. 
Thorneycroft  &  Company,  N.ition.vl  Gas  Engine  Company, 
the  Austin  Motor  Company,  F.  S.  Bennett,  Ltd.,  Green 
Engine  Company,  Ltd.,  Oil  Power  Company,  J.  W.  Brooke  &  Com- 
PANY%  Parsons  Motor  Company,  Wm.  Beardmore  &  Company,  Ltd., 
Evinrude  Motor  Co.mpany,  Perman  &  Company,  Markt  &  Company, 
Hick  Diesel  Oil  Engines,  Ltd.,  Robey  &  Company,  Babcock  & 
WiLLCo.x,  Fyfe  Wilson  &  Company,  the  last  showing  two  generating 
sets  suitable  for  small  iiowcr  installations. 


A  32,500  k.v.a.  Waterwheel 
Generator.* 

Uy    R.   II.    WILLI.VMSON. 

This  32,.500  k.v.a.  generating  unit  for  the  Niagara  Falls  Power 
Company  has  been  under  construction  during  the  past  year  by  the 
Allis-Chalmers  Mfg.  Company.  It  is  mounted  directly  above  a 
37,.50()  H.p.  turbine,  the  two  forming  a  close-coupled  unit  with  a 
relatively  short  distance  between  the  two  machines.  Thus,  the 
shaft  can  be  made  short  and  stiff,  and  the  combined  unit  has  but  two 
guide  bearings,  one  at  the  top  of  the  generator  immediately  below 
the  thrust  bearing,  and  the  other  directly  above  the  waterwheel 
runner.  To  carry  the  generator,  a  large  cast-iron  barrel  of  heavy- 
ribbed  design  is  bolted  to  the  cast-steel  speed  ring  of  the  turbine, 
thereby  transmitting  the  weight  of  the  generator  through  the 
barrel  to  the  speed  ring  and  foundation  below  the  wheel.  This 
shell  forms  a  pit  liner,  and  connects  the  wdieel  and  generator  rigidly 
together,  insuring  accurate  alignment.  The  connecting  barrel  also 
supports  the  operating  cylinders  that  control  the  gate  oiiening  of  the 
wheel. 

With  the.se  large  vertical  units  it  is  necessary  to  provide  brakes 
for  liringing  the  machine  to  rest  and  for  holding  it  in  case  of  leakage 
through  the  wheel.  The  brakes  are  operated  by  air  pressure  and 
engage  the  lower  surface  of  the  lield  spider  rim.  Since  the  support 
for  these  brakes  must  take  the  whole  weight  of  the  rotating  element, 
in  case  it  is  necessarj'  to  relieve  the  thrust  bearing  of  the  weight  the 
brake  support  has  been  designed  in  the  form  of  a  conical  cast-iron- 
shell  made  in  sections,  and  supported  by  the  barrel  connecting  the 
wheel  with  the  generator.  This  forms  a  strong  compact  arrange- 
ment, and  the  brake  support  incidentally  forms  an  air  enclosure 
under  the  generator  to  prevent  the  air  discharged  by  the  fans  from 
passing  into  the  wheel  pit. 

The  generator  is  wound  for  12,1100  volts  three  phase,  2.")  co,  runs 
at  1.50  revs,  per  min.,  and  will  be  oijcrated  with  neutral  earthed 
through  a  resister.  The  machine  has  20  poles.  The  general  design 
does  not  differ  greatly  from  that  found  in  other  large  waterwheel 
machines.  The  six-ed  of  150  revs,  per  min.  is  not  so  high  as  to 
introduce  any  unusual  problems. 

Based  on  "the  runaway  speed  of  the  waterwheel  (approximately 
8.5  {)er  cent,  overspeed),  the  stres.ses  in  the  rotor  will  not  in  any  case 
exceed  one-third  the  elastic  limit  of  the  material.  The  rotor  spider 
is  made  up  of  two  wheels,  each  of  which  consists  of  an  inner  cast- 
steel  spider,  on  which  is  shrunk  a  cast-steel  field  ring.  Dovetail 
slots  in  the  latter  afford  means  for  attaching  the  field  poles,  two 
dovetails  being  provided  per  pole.  By  this  construction  the  field 
ring  can  be  cast  without  local  shrinkage  stresses  due  to  sijokes,  &c., 
because  it  is  in  the  form  of  a  plain  ring  made  with  unifonn  section. 

The  rings  were  cast  with  exceptionally  large  risers,  and  very 
universal  castings  were  thus  secured.  Other  advantages  in  making 
the  rings  separate  are  that  they  can  be  machined  inside,  thus  ensuring 
better  balance  ;  moreover,  any  stretch  due  to  centrifugal  force  does 
not  cause  local  stresses  in  the  inner  spider  arms.  Each  pole  weighs 
apjwoximately  3  tons ;  but  the  face  of  the  rotor  is  so  wide  that  the 
dovetail  stresses  are  not  more  difficult  to  keep  within  safe  limits 

*  Abstract  of  an  article  in  the  "  Electrical  World." 
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than  on  many  smaller  machines.  The  total  wei'jht  of  the  rotor 
with  its  shaft  is  approxiniatoly  265,<XM>  Hi.,  ami  the  flywheel  efTe«'t 
i)f  the  rotor  is  10.r>  (ll.lKtK  lli.-ft.  s'niait".  hx-liiiliii!;  all  pirts,  the 
mi'.rhine  weiiihs  slij;htly  uiulcr  ;llll»  tons. 

For  the  stator  yoke  tlie  n.siial  hoxfrunie  dosif^n.  made  i:i  Ecctioiis, 
was  empl'jj-ed  to  favilitate  trans|iortation  and  foiuidry  work.  The 
stjitor  con'  will  1k>  stacked  and  the  niacliiie  wound  in  the  station. 
All  pirts  have  to  Ih'  lowered  over  the  rlitt  at  Xiaijara  Falls  to  the 
power  house,  and  the  machine  was  designetl  accordinjily.  Tlie 
stator  yoke  will  Ik*  surrounded  by  a  sheet-steel  casinj/,  which  will 
coniluct  the  hot  air  di.scharged  through  the  yoke  o|M-nings  to  suitable 
ducts.  Dovetail  projections  hold  the  stator  punchings  in  the  yoke, 
the   ipi"    -.■.■ii..ii-    1  ii-vli.r  fpini    rjin.    to  2  in.    ill    tliiikiicis.      Vi'ii- 


FiG.  1. — EoTOK  SriDEK  FOR  32,500  K.v.A.  Gexer.\tor,  with  a  Field 
Coil  and  Pole  6s"  Place  (25cu,  runs  at  150  r.p.m). 

tilating  ducts  are  provided  in  the  usual  manner.  The  inside  diameter 
of  the  stator  punchings  was  fi.xed  largely  by  consideration  of  the 
shipment  of  the  rotor  parts  and  the  use  of  a  solid  rim  for  the  rotor- 
field  ring.  In  this  case  the  diameter  is  16  ft.  4  in.,  and  the  peripheral 
speed  is  7,7(K)ft.  per  minute.  The  outside  diameter  of  the  stator 
yoke  is  21  ft. 

Two-layer  winding  with  15  slots  per  jjole,  or  300  coils  in  all,  is 
used  for  the  stator.  The  winding  is  arranged  for  Y  connection,  each 
end  of  each  phase  being  brought  out  of  the  macliine  to  jxirmit  the 
insertion  of  current  relays  and  earthing  of  the  neutral  through  a 
resistance.  Although  the  temperature  guarantees  are  those  cor- 
responding to  class  A  insulation  (A.I.E.E.),  the  coils  are  provided 
with  mica  insulation  (Class  B)  both  for  the  individual  turns  and  also 
for  the  outer  slot  insulation,  thus  giving  a  large  margin  of  safety. 

While  this  unit  has  a  very  large  {jutjiut,  the  problem  of  supporting 
the  ends  of  the  stator  coils  against  damage  from  short-circuits  is 
not  so  difficult  as  in  many  machines  of  smaller  output  ojjerating  at 
high  speed,  as,  for  e.varaple,  turbo-generators.  The  reactance  of  a 
relatively  low-six>cd  machine  of  this  kind  is  high,  in  the  present  ca,se 
alxiut  20  per  cent.,  and  this  limits  the  momentary 
short-circuit  current  to  a  safe  value.  Again,  with 
a  20-]X)le  machine  the  coils  do  not  project  such  a 
great  distance  Ijeyond  the  stator  core  as  in  bigher- 
siK-ed  ma<hines.  In  the  pres<'nt  design  the  coils  are 
securely  blocked  just  where  they  project  lieyond 
the  core  to  protect  them  against  any  side  motion 
and  consequent  danger  of  breaking  the  insulation 
at  the  ends  of  the  slot.  They  are  also  lashed  to 
the  insulated  supports,  as  indicated  in  the  accom- 
panying sketch  (Fig.  3).  These  supiwrts  are  made 
in  sections,  an<l  are  bolted  to  brackets  cast  on  the 
stator  end  heads.  All  metal  parts  near  the  coils 
are  heavily  insulated,  and  the  suinKirts  themselves 
are  arranged  so  that  they  (tannot  fonn  conilucting 
paths  for  stray  currents  induced  by  leakage  lieltLs 
from  the  winding.  The  diagonal  parts  of  the  coil 
ends  are  sejMrated  by  blocking  corded  in  place,  and 
the  method  of  siip])ort  follows  familiar  practice. 

In  designing  the  three  generators  for  this  station 
the  different  manufactun'rs<:o-ojx"rated,  with  a  view 
to    having    the    e.vternal    apfiearance   and   general 


dimensions  corn>s|)ond  as  nearly  as  pra<-ticable,  so  tliat  the 
tinished  installation  would  present  a  uniform  a|)i)<'araiue.  The 
up[)er  bridge  that  carries  the  thrust  bearing  has  eight  radial  arms, 
and  is  of  ca.st  sted  made  in  two  jjarts.  Directly  Ik'Idw  the  thrust 
U'aring  is  the  iipiXT  guide  liearing,  whicli  is  22  in.  in  diameter 
Jiul  36  in.  in  li'iigtii.  .\  Kingsbury  thrust  l>cariiig.  t'.l  in.  in  (uitside 
diameter  and  capable  of  carrying  a  sus|x-n(lcd  loail  of  4(i5.(MK»  lb., 
is  provided.  This  has  Ik-cu  ample  to  carry  the  weight  of  the 
rotor,  watcrw  lied  parts  and  downward  hydraulic  thrust  on  the 
turbine  runner.  Xotwithstanding  the  heavy  load  supported  by 
this  lieariiig,  the  estimated- friction  loss  is  only  20  li.i-.  at  ir>(»  revs. 
|ier  mill.  The  bearing  runs  in  an  oil  bath,  through  which  oil  supplied 
from  a  central  system  is  circulated  at  the  rate  of  :t.")  gallons  |jer 
ininiite.  W'liei-c'the  shaft  |)as.ses  through  the  thrust  bearing  it  is 
IS  in.  ill  diameter;  at  the  centre  of  the  rotor  spider  the  diameter 
is  20  ill.  The  .shaft  projects  a  short  distance  Ix-low  the  bottom  of 
the  machine,  and  is  provided  with  a  4.")  in.  diaincti'r  forgcd-oii  flange 
for  liolting  to  a  corres]X)ndiiig  Haiigc  in  the  uiitcrwhed  shaft. 


S^a  tor 


fiotor  Field  Rmq 
'  Brake  Shoe 


Support  Barre/'  \ 
or  Pit  Liner 


Fia  2. — Cross-section  throuch  Lower  Half  of  Generator  and 
Pit  Lines,  showing  Support  for  Brakes. 

Special  care  has  been  taken  to  secure  simplicity  and  reliability  in 
design  of  the  oiling  arrangements.  Oil  sujiiilied  to  the  ma<;iiiiie 
from  the  central  system  first  passes  through  a  duplex  strainer; 
it  then  flows  through  separate  branches  of  the  feed  pi|)e  to  the  thrust 
a  id  guide  bearings,  each  pipe  lieiiig  provided  with  a  regulating  valve 
and  a  sight-flow  indicator.  An  oil  meter  is  ])laced  in  the  thrust- 
bi'aring  supply  ))ip3,  and  thermometers  are  jirovided  for  both  thrust 
and  guide  l)caring.s.  Seamless  steel  tubing  expanded  into  flange 
joints  is  used  for  the  drain  pijie.  All  oil-feed  pipe  is  of  cojipcr  with 
brazed  flange  joints. 

.\s  this  generator  requires  approximately  8O.(K)0  cubic  ft.  of  air 
per  minute  for  carrying  off  the  heat,  the  arrangements  for  handling 
the  air  requii-ed  careful  consideration.  Air  is  taken  in  at  the  top 
and  also  from  the  pit  underneath,  and,  after  jiassing  over  the  wind- 
ings and  thnuigh  the  stator  core,  is  discharged  into  the  casing  sur- 
rouniliiig  the  stator  yoke.  It  tlieii  Mows  through  ducts,  and  is  forced 
out  of  the  station  by  means  of  auxiliary  fan.s.  The  rotor  is  provided 
with  steel- plate  centrifugal  fans  on  both  top  and  bottom  to  force 
the   air  through   the   machine.     A  strong   blowing  action   is  also 


Fio.  3. — Method  of  Bracing,  Blocking  and  Lashing  Coil  Ends. 


March  19,  1920. 


THE  ELECTRICIAN. 


325 


exerted  by  the  poles  and  the  ventilating  ojjenings  between  the  poles 
in  the  rotor  rim. 

From  the  foregoing  it  will  be  seen  that,  while  this  generator  is  of 
imusually  large  size,  the  design  in  general  involves  no  radical  de- 
partures'from  the  usual  lines  for  machines  of  tliis  type.  The  aim 
has  been  to  make  a  conservative  design  throughout,  and  at  the 
same  time  obtain  a  highly  efficient  hydro-electric  imit.  Both  of  these 
objects  are  materially  aided  by  the  large  output  combined  with 
moderate  speed. 


Lighting  Goiiditions  in  Mines,  with 
Special  lleference  to  the  Eyesight 
of  Miners. 


At  the  meeting  of  the  lUuniinating  Engineering  Society  on 
February  24th  a  Paper  on  the  above  subject  was  read  bj-  Dr.  T. 
Lister  Llewellyn,  assistant  physician  in  the  North  Stafford 
Infirmary. 

Dr.  Llewellyn  said  that  the  source  of  light  in  coal  mines  giving  the 
highest  iUuniination  was  the  tallow  candle.  This  at  least  referred  to 
lamps  in  use  pi-e\-ious  to  1914,  none  of  which  gave  a  light  exceeding 
1  c.p.  A  gradual  diminution  in  the  voltage  of  the  battery  of  the 
electric  lamp  during  the  shift,  and  the  natm-e  of  the  atmosphere 
below  ground  in  the  case  of  oil  lamps,  tend  to  reduce  the  light  below 
this  figure.  Another  point  of  importance  is  the  ease  with  which  a 
candle  can  be  brought  quite  close  to  the  work,  thus  increasing  the 
available  illumination.  The  presence  of  dust,  which  quickly  deposits 
on  the  glass  of  lamps,  also  tends  to  diminish  the  light.  LTp  to  1914 
the  average  illumination  at  the  coal  face  in  a  pit,  necessitating  the 
iise  of  safety  lamps,  was  0018  ft. -candle  :  in  mines  where  candles 
could  be  used  the  average  illumination  was  as  high  as  0-09  ft. -candle. 

Apart  from  its  effect  on  safety  in  mines,  the  conditions  of  illumina- 
tion have  much  to  do  with  eyesight  troubles,  and  in  particular  the 
development  of  the  disease  known  as  '"  miners'  nystagmus."  Dr. 
Llewelh-n  appeared  satisfied  that  this  is  due  primarily  to  the  feeble 
illumination  in  which  the  men  worked.  The  evidence  available 
seemed  to  confirm  the  impression  that  the  electric  lamp  commonly 
gave  better  results  in  this  respect.  A  case  was  quoted  of  two  pits 
in  which,  si.x  years  ago,  nystagmus  was  equally  common.  After  the 
introduction  of  electric  lamps  nystagmus  became  less  frequent,  and 
the  output  per  person  per  shift  was  also  5  per  cent,  greater. 

Dr.  Llewellyn  estimated  that  about  6,000  men  were  disabled 
every  year  tlirough  the  disease,  and  that  an  economic  loss  of  several 
million  pounds  was  involved.  Apart  from  the  compensation  for 
disablement,  there  is  the  strong  probability  that  many  accidents  are 
caused  by  men  failing  to  detect  warning  signs  owing  to  failing  eye- 
sight. He  suggested  as  a  desirable  standard  an  illumination  at  the 
coal  face  of  O-l  ft. -candles.  The  cost  of  providing  such  an  illumina- 
tion should  be  small  in  comparison  with  the  economic  loss  that  the 
prevalence  of  the  disease  entails. 

Dr.  H.  S.  Elworthy,  in  opening  the  discussion,  confirmed  Dr. 
Llewellyn's  estimate  of  the  minimum  fight  required,  but  suggested  that 
colour  was  also  an  important  factor.  Experience  seemed  to  suggest  that 
midue  prominence  of  the  violet  end  of  the  spectrum  might  have  a  pre- 
judicial effect  in  very  dark  surroundings. 

Dr.  J.  S.  Hald.4N'e  suggested  that  neurasthenia  might  be  an  important 
factor  ;  but.  in  any  case,  the  peculiar  lighting  conditions  evidently 
increased  the  fatigue  which  contributed  to  the  chsease. 

Mr.  Robert  Armitage,  JLP.,  as  a  director  of  a  colliery,  referred  to 
experiences  with  various  forms  of  miners'  lamps.  As  a  result  of  intro- 
ducing modern  electric  types  nystagmus  had  been  much  reduced  and 
work  expedited. 

Mr.  SdiiFFLEBOTHAM,  an  inspector  of  mines,  thought  that  Dr.  Llewellyn 
had,  if  anything,  under-estimated  the  number  of  cases  of  nystagmus,  and 
he  agreed  with  Dr.  Haldane  that  nystagmus  was  a  general  nervous 
disease. 

Mr.  E.  FucGE,  secretary  of  the  Home  Office  Committee  on  Miners' 
Lamps,  referred  to  various  limitations  which  affected  improvements  in 
lamps,  and  also  to  the  use  of  whitewashing,  which  was  being  tried  in  a 
number  of  pits  with  a  view  to  securing  better  diffusion  of  light. 

Mr.  Hailwood  remarked  that  about  one-tlurd  of  the  lamps  made  by 
his  firm  were  of  the  combustion  tAT)e.  and  thought  that  with  such  lamps 
it  should  be  possible  to  get  an  illumination  quite  as  high  as  that  obtaiualjle 
with  electric  lamps.  He  agreed  that  good  illumination  was  important  ; 
but  existing  data  seemed  difficult  to  reconcile,  and  he  thought  that  there 
were  other  factors  which  had  an  influence. 

Jlr.  J.  George  spoke  as  one  having  practical  experience  of  work  in 
mines.  His  hours  at  one  time  were  from  •)  a.m.  to  6  p.m.,  so  that  he 
rarely  saw  the  sun,  and  the  soreness  of  the  eyes  he  experienced  was  due 
to  confinement  in  the  darkness  underground,  which  made  bright  illu- 
mination at  first  painful.  This  he  believed  explained  why  men  con- 
sidered the  electric  lamp  dazzling  if  they  had  not  prertously  used  it ;  but 
their  eyes  subsequently  became  used  to  the  brighter  light. 


Ur.  1).  L.  Davis  emphasised  the  fact  that  the  eye  sjinptoms  in  nystag- 
mus furnu'd  a  small  part  of  a  general  disorder  which  could  not  be  attri- 
buted to  lighting  alone  :  while  Dr.  T.  Harrison  BrTLER  pointed  out 
that  the  disease  toolc  10  to  25  years  for  full  development,  and  therefore  a 
long  time  must  be  allowed  to  permit  results  of  improved  measures  to  be 
judged. 

Dr.  Harford  referred  to  experiences  in  France,  and  said  he  had  no 
doubt  that  defective  illumination  was  the  main  cause  of  the  disease. 

Mr.  V.  V.  Pass  referred  to  some  of  the  difficulties  involved  in  obtaining 
a  i  c.p.  lamj).  The  introduction  of  satisfactory  small  bulb  '"  half-watt  " 
lamps  would  be  of  great  assistance. 

Mr.  Behn.ard  Criilaxd  urged  the  need  for  a  representative  joint 
committee  to  deal  with  the  whole  problem.  The  Council  of  British 
Ophthalmologists  would  be  pleased  to  send  delegates  to  such  a  committee. 

Mr.  L.  Gaster  (hon.  secretary)  mentioned  that  communications  from 
Sir  George  Berry  and  others  had  been  received,  generally  emphasising 
the  important  part  played  by  illumination.  He  welcomed  Mr.  Cridland's 
suggestion  regarding  the  formation  of  a  joint  committee,  on  which  minin<; 
engineers,  photometric  experts  and  the  medical  profession  shoidd  hi- 
represented.  The  problem  resolved  itself  into  first  ascertaining  beyond 
doubt  the  conditions  of  illumination  responsible  for  the  disease,  and 
secondly  in  devising  suitable  lamps  to  jirovide  this  required  illumination. 

The  Chairman-  (Mr.  .1.  Herbert  Parsons)  remarked  on  the  general  belief 
that  conditions  of  illumination  were  closely  connected  with  the  develo|)- 
of  nystagmus,  which  seemed  fully  justified  by  the  data  given  in  Dr. 
Llewellyn's  Paper. 


Reviews. 


Applied  Optics;  The  Computation  of  Optical  Systems  being  the 

"  Handbuch  dcr  angewandten  Optik  "  of  Dr.  Adolph  Steinheil  and 
Dr.  Ernest  Voit.  Translated  and  edited  bv  James  Weir  Frexcu, 
B.Sc.  (London-.  Blackie  &  Son,  Ltd.)  Vol.  I.,  pp.  xvii.-t-170  ; 
Vol.  IL,  pp.  vi.  +207.     12s.  6d.  net  each. 

It  has  long  been  a  source  of  regret  to  those  mtere.sted  in  the 
position  of  both  the  practice  and  the  theory  of  oj)tics  in  this 
country  that  English  books  deal  so  inadequately  with  those 
propeities  of  optical  instruments  which  are  of  suin-eme  im- 
portance to  the  optical  designer.  It  is  in  the  section  dealing 
with  aberrations  that  most  of  our  present  day  problems — apart 
from  those  of  a  purely  manufacturing  charactec — lie.  Our 
knowledge  on  these  matters  is  far  from  complete,  but  the 
treatment  to  be  found  in  our  text-books  of  even  this  limited 
knowledge  is  very  Inadequate  and  at  times  directly  misleading. 
For  the  most  part  our  books  have  come  from  the  universities, 
and  tlie  authors  suffer  from  a  too  limited  acquaintance  with 
optical  instruments  and  with  the  real  problems  that  face  the 
designer.  Those  that  have  hitherto  been  written  by  authors 
having  wide  practical  experience  within  the  ojitical  industry 
have  not  been  free  from  unfortunate  conventions  or  other 
detects  ot  treatment  which  have  interfered  with  their  general 
utihty. 

Attempts  have  been  made  to  remedy  these  deficiencies  by 
the  translation  of  some  of  the  more  notable  books  of  German 
origin.  Among  these  translations  the  one  now  before  us  is  by 
no  means  the  least  important.  Of  the  two  authors  one  repre- 
sents the  academic  side  of  the  subject,  the  other  the  manufac- 
turing side.  This  arrangement  should  enable  the  one  atithor 
to  fill  up  the  shortcomings  of  the  other,  but  such  an  expecta- 
tion, as  in  the  present  ease,  is  not  always  fulfilled.  The  aim  of 
the  writers  was  originally  to  produce  a  work  covering  the 
whole  groimd  with  which  the  manufacturer  is  concerned,  but 
only  one  volume  of  the  three  then  contemplated  has  ever 
appeared.  In  the  translation  this  volume  has  been  pu Wished 
in  two  parts.  The  first  deals  principally  with  the  more  ele- 
mentary projjerties  of  optical  systems  and  with  the  aberrations 
of  single  lenses  ;  the  second  with  the  calculation  of  compound 
lenses  and  the  measurement  of  refractive  indices.  An  iniportart 
feature  cf  each  volume  is  the  complete  detailed  working  of 
illustrative  examples,  and  a  statement  of  the  results  reached 
by  similar  treatment  of  other  systems  designed  to  form  a 
number  of  complete  series  of  single  lenses  and  of  achromatic 
objectives  corrected  for  spherical  aberration.  These  series 
lead  to  a  number  of  general  concUisicns  with  which  every 
designer  of  oj)tical  instruments  must  be  familiar.  It  is  these 
exact  calculations,  together  with  the  collection  of  detailed 
formulae  for  tracing  rays  trigonometricaUy  through  a  system  i  f 
refracting  surfaces  in  all  the  various  cases  which  may  arise, 
which   constitute   the    valuable   features   of   the    bork.     Tie 
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formiilse  and  the  system  of  numbering  the  surfaces  devised  by 
the  authors  endure.^  dowii  to  the  present  »lay  a,s  the  one  most 
extensively  adopted  l>y  optical  workers.  They  have,  of  course, 
been  constructed  for  facility  in  use  in  connection  with  log- 
arithmic tables,  and  are  not  necesf.arily  tlie  most  convenient 
when  calculating  machines  are  employed.  In  spite  of  the 
presence  of  errui-s  in  the  formulwand  in  some  of  the  numerical 
examples  (which  liave  unfortunately  not  been  corrected  in  the 
translation)  these  features  are  of  sufficient  permanent  value  to 
ensure  an  e.vtensive  demand  for  the  book. 

As  reganls  tlie  rest  of  the  book  it  is  not  j>o.ssible  to  speak  so 
favourably.  The  advantages  that  might  have  been  expected 
from  the  c^o-operation  of  two  authors  with  such  qualifications 
as  Steinheil  and  Voit  possessed  have  not  been  realised. 
The  formuliB  are  not  always  strictly  algebraic,  the  positive  sign 
occasionally  being  intended  to  be  employed  in  an  ecjuation  for  a 
negative  quantity — a  feature  that  is  present  in  some  other 
well-known  German  optical  treatises.  Aberrations  of  entirely 
distinct  characters  are  confusetl  with  one  another.  General 
deductions  are  drawn  from  series  of  numerical  calculations 
which  these  calculations  themselves  show  to  be  false.  In 
brief,  the  book,  like  much  of  the  technical  optics  of  to-day, 
suffers  from  exclusive  adherence  to  the  trigonometrical 
method  of  investigation  and  the  entire  neglect  of  any  other 
method  of  investigation  whatever.  To  take  an  example,  the 
authors  treat  coma  as  a  zonal  variation  of  focal  length,  a  view 
which  any  analytical  method  of  separating  aberrations  shows 
at  once  to  be  untenable,  but  which  is  nevertheless  widely  held. 
The  unevenncss  in  the  character  of  the  whole  work  is  so 
pronounced  that  the  only  way  in  which  a  satisfactory  introduc- 
tion to  the  calculation  of  optical  instruments  could  be  derived 
would  be  by  writing  an  entirely  new  book  on  the  subject,  and 
extracting  the  more  valuable  portions  from  the  original.  Such 
a  course  is  hardly  open  to  any  editor  in  translating  a  technical 
work,  and  was  in  any  case  out  of  the  question  at  the  time  this 
translation — which  was  primarily  undertaken  as  a  war  measure 
— was  prepared.  The  difficulty  has  been  met  to  a  limited 
extent  by  the  addition  of  editorial  notes,  but  these  could  with 
advantage  have  been  much  more  numerous.  Apart  from  this 
fault  and  the  retention  of  algebraic  and  arithmetical  errors, 
which  should  be  remedied  in  a  second  edition,  we  have  nothing 
but  praise  for  the  manner  in  which  the  translation  has  been 
made.  The  English  is  dear  and  well  written.  A  desirable 
innovation  is  the  use  of  line  diagrams  in  different  colours.  The 
principal  formulse,  together  with  lists  of  the  s}nnbols  used  and  a 
statement  of  the  conventions  adopted  are  printed  at  the  begin- 
ning of  each  volume.  Xot  the  least  important  improvement  on 
the  original  consists  in  the  addition  of  a  very  complete  index. 

The  book  is  well  printed  on  very  thick  paper.  It  will  be 
found  very  valuable  as  a  work  of  reference  for  the  computer 
who  has  already  a  knowledge  of  optics,  but  with  the  e.xi.sting 
errors  it  cannot  be  recommended  by  itself  as  a  safe  introduction 
to  the  calculation  of  optical  systems  for  either  the  student  or 
the  would-bo  computer.  T.  S. 

Toe  Manufacture  of  Chemicals  by  Electrolvsis.    Bv  A.  J.  Hale, 

B.,Sc.,  K.I.C.     (London  ;  ronstabl;-&  Co.)     Pp.  .xi.+80.     6*.  net. 

This  volume  is  one  of  a  series  forming  a  "  Treatise  of  Electro- 
chemistry "  of  which  Mr.  Bertram  Blount  is  editor.  "We 
believe  this  is  the  first  to  appear. 

The  subject  may  be  described  as  the  manafacture  of  the 
finer  chemicals  as  distinct  from  those,  such  as  soda  and  bleach, 
which  are  required  in  large  quantities.  Thus  the  products 
include  electrolytic  oxygen  and  hydrogen,  per-salts,  hydroxyl- 
amine  pigments  and  bodies  produced  by  electrolytic  reduction 
and  oxidation. 

The  author  gives  much  useful  information  and  has  brought 
together  results  which  hitherto  have  been  available  only  in  a 
scattered  literature.  There  are,  however,  two  general  criti- 
cisms we  should  like  to  make.  The  first  is  that  the  reader 
is  often  left  in  doubt  whether  a  process  is  really  being  worked 
commercially  or  is  merely  the  subject  of  a  patent.  The 
second  is  that  the  author  docs  not  always  define  what  he  means 
by  cost.  For  example,  the  cost  of  electrolytic  oxygen  by  a 
certain  plant  is  stated  to  be  -Sd.-ed.  per  cub.  metre,  but  it  is 
not  explained  whether  this  is  merely  the  cost  of  electric  energy 


on  a  certain  basis  or  whether  it  also  includes  labour,  main- 
tenance and  ca|)ital  charges. 

In  a  second  edition  we  hope  that  the  author  will  ami>lify 
the  work  in  these  ilirections.  Meanwhile  the  jiresent  volume 
will  prove  a  useful  addition  to  the  existing  literature. 

The  Aviation  Pocket  B  ok  for  1919  20.    l>vH.  Bokl.ask  Matthews'. 

(Iv.nii.n  :  fro  liy.  b«k«n,Kl  &  .Son.)  l'|>."xxiv.-f.53.'>.  I2s.  M.nc 
This  is  the  seventh  edition  of  a  book  that  has  ajjpeared 
annually  since  1912  ;  it  has  been  greatly  enlarged  and  im- 
l)roved  in  the  course  of  years,  and  among  the  new  features 
in  this  edition  is  the  introduction  of  the  I)e  Da  (Detachable 
Data)  System,  patented  by  the  author,  to  facilitate  the  de- 
taching from  the  book  and  filing  in  a  loose  leaf  book  of  any 
data  that  one  wishes  to  kee])  handy  for  reference — a  verv 
useful  innovation.  Among  the  new  items,  attention  may  be 
drawn  to  tables  of  A.G.S.  parts,  giving  an  alphabetical  index 
of  A.G.S.  numbers  of  standard  metal  ])arts  for  aeroplanes  and 
standard  screw  threads  used  in  aircraft  construction.  The 
notes  on  parachutes  are  also  new,  and  give  much  information 
on  a  subject  of  which  not  much  is  generally  known.  The 
chapter  on  meteorology  is  very  much  enlarged,  and  is  full  of 
useful  figures  and  information.  There  is  also  a  short  descrip- 
tion of  the  electrical  apparatus  carried  on  an  aeroplane  and 
used  for  lighting,  heating,  signals,  &c.  Besides  being  a  useful 
work  of  reference  to  the  engineer  or  student,  it  contains  much 
reading  matter  of  interest  to  the  aeronautical  amateur,  and 
should  prove  ])articularly  fascinating  for  those  interested 
in  figures,  who,  for  instance,  could  tell  off-ham}  the  respective 
wing  loading  of  a  gnat,  a  cockchafer  or  a  vulture.  Anyone 
who  studies  it  will  be  equipped  with  a  mass  of  miscellaneous 
information.  Of  course,  a  book  of  this  sort  takes  a  long  time 
to  compile,  and  the  information  about  aeroplanes  cannot 
be  quite  up  to  date.  The  bibliography  leaves  something  to  be 
desired  in  the  way  of  completeness  and  discrimination. 


Correspondence. 

THE  TREND  OF  ELECTRICAL  EDUCATION. 

TO    THE    EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  Prof.  Marchant  seems  to  think  that  the  soundest 
tendency  in  educational  institutions  is  to  specialise  in  funda- 
mental principles.  It  seems  to  me  that  this  should  not  only 
be  a  tendency,  but  the  sole  aim  of  such  institutions.  What 
educational  institution  can  claim  to  do  more  ?  The  financial 
side  ought  not  to  enter  in  at  all ;  in  the  first  place,  because  it 
cannot  be  properly  taught,  inasmuch  as  teachers  themselves 
are  usually  ignorant  of  this  side  of  the  subject,  and,  further, 
there  are  too  many  problems  of  a  scientific  nature  on  which 
the  time  of  students  could  be  more  profitably  spent.  It  would 
be  far  better  to  recognise  at  once  that  there  are  certain  aspects 
of  an  engineer's  training  which  belong  to  the  works,  and  only 
there  can  he  gain  the  necessary  experience.  The  average 
student  already  has  to  cram  much  unnecessary  matter,  without 
worrying  about  scientific  management,  contracts  and  specifica- 
tions, &c.  What  is  necessary  is  to  stimulate  the  student's 
mind  to  think  of  the  many  and  varied  problems  that  await 
solution,  and  to  give  him  time  to  reflect  and  study.  I  fail  to 
see  any  grounds  for  congratulation  on  "  the  large  number  of 
important  positions  now  being  filled  by  men  with  an  engineer- 
ing education."'  The  majority  of  men  find  that  education 
forms  a  very  small  element  in  a  man's  success.  The  majority 
of  men  that  I  know  who  hold  important  positions  cannot  claim 
that.  It  would  be  interesting  to  know  how  many  men  in  large 
organisations  hold  important  positions  on  that  score.  The 
average  man  finds  that  personal  relations,  bluff,  long  service, 
&c.,  are  much  more  important  factors.  For  every  man  who 
holds  an  important  position  through  his  education  I  undertake 
to  find  him  a  hundred — equally  as  well  educated — who  are 
earning  less  than  the  average  manual  labourer.  The  educated 
man,  as  a  rule,  finds  his  reward  in  the  joy  that  his  education 
gives  him.  That  jov,  that  incentive  to  study  fundamental 
principles  and  ap])ly  them  to  usefid  purpo.ses,  will  be  eliminated 
immediately  considerations  of  finance  enter. — I  am,  &c., 

Bristol,  March  14.  H.  Vickeks. 
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TramM^ay  Finance. 

We  referred  reeently  to  the  alarming;  tiiiancial  conditidii 
of  many  of  the  municipallv-owned  tramways  of  this  country 
and  the  condition  of  the  London  County  Tramways,  as 
disclosed  in  a  recent  report  of  the  Highways  Committee, 
is  not  the  least  alarming.  Instead  of  it  being  possible  at 
the  end  of  the  present  financial  year  to  add  a  substantial 
sum  to  the  renewals  and  reserve  fund,  it  is  now  found  that 
as  the  receipts  will  be  considerably  less  and  the  working 
expenses  more  than  was  expected,  it  will  be  necessary  to 
drain  both  funds  to  such  an  extent  that  they  will  show  a 
deficit.  The  question  to  be  solved  is  how  so  unsatisfactory 
a  state  of  affairs  is  to  be  dealt  with. 

That  the  present  financial  position  is  not  of  a  temporary 
character  and  is  not  likely  to  be  improved  unless  definite 
action  is  taken  is  evident  when  the  facts  of  the  case  are 
considered. 

Interesting  Compar.\tive  Figures. 

In  1919-20  wages  had  increased  1(37  per  cent,  as  com- 
pared with  1913-14,  in  spite  of  a  smaller  car-mileage  being 
worked,  or  to  1115d.  from  414d.  per  car-mile.  In  the 
same  period  fuel  had  increased  from  0-59d.  to  l-71d.  and 
other  expenses,  including  war  allowances,  from  l-77d.  to 
3-68d.  per  car-mile.  The  total  expenditure  per  car-mile  is 
now  lfi-54d.  against  6-50d.  in  1914.  In  the  same  period 
the  passenger  receipts  per  car-mile  had  risen  from  8-94d. 
per  car-mile  to  18-87d.  ;  a  percentage  increase  of  11107 
per  cent,  as  against  an  increase  of  1.54-4C  per  cent,  in 
expenses.  And  while  the  receipts  per  passenger  have 
increased  by  44--55  per  cent.,  the  average  cost  per  passenger 
has  increased  by  75-34  per  cent.  Such  a  state  of  things 
obviously  cannot  continue  without  disaster,  and  the  Com- 
mittee therefore  recommended  that  a  further  increase  in 
fares  should  be  made. 

An  Obvious  Conclusion. 

The  financial  position  of  the  L.C.C.  Tramways  has  also 
been  considered  from  a  rather  different  point  of  view  by 
the  Advisory  Committee  on  London  Traffic  of  the  Ministry 
of  Transport  in  an  enquiry  conducted  by  them  at  the  end 
of  last  year.  The  conclusions  come  to  were  that  there 
would  be  a  deficiency  of  £137,000  for  the  year  ending 
March  31  next,  and  that  this  would  increase  to  £580,000 
in  1920-21.  As  working  expenses  are  not  likely  to  be 
reduced,  and  expenditure  on  renewals  will  certainlv  be 
heavier,  if  financial  equilibrium  is  to  be  preserved,  the 
revenue  of  the  undertaking  must  be  increased.  This  con- 
clusion, though  both  obvious  and  simple,  has  so  often  been 
neglected  in  the  past  that  it  is  worth  while  calling  special 
attention  to  it. 

A  Short  History  of  the  Undertaking. 

We  hope  that  a  certain  old  proverb  about  too  manv 
cooks  spoiling  the  broth  is  not  applicable  to  the  L.C.C. 
Tramways.  For  whatever  its  shortcomings  it  does  not 
lack  advisers.  The  Finance  Department  of  the  Ministry  of 
Transport  has  also  issued  a  memorandum  which,  delving 
into  ancient  history,  shows  that  up  to  1911-12  the  net 
revenue  obtained  by  the  undertaking  was  sufficient  to 
provide  for  fixed  charges  and  renewals  on  the  basis  in  the 
latter  case,  of  -|d.  per  car-mile,  while  it  was  ako  possible  to 
build  up  a  reserve  fund.     Our  readers  will  remember  that 


this  is  not  the  first  time  the  condition  of  the  L.C.C.  tram- 
ways system  has  been  critically  examined  by  financial 
experts.  For  it  is  12  years  ago  almost  to  a  week  since 
we  published  a  report  by  Messrs.  W.  B.  Peat  and  F.  W. 
PiXLEY,  in  which,  while  reviewing  the  situation  generally, 
they  recommended  that  an  amount  equal  to  Id.  per  car- 
mile  should  be  placed  to  the  renewals  fund.  The  amount 
actually  pur  by  had  been  very  much  lower,  and  as  we 
showeil  at  the  time  even  the  amount  suggested  was  less 
than  the  sums  allocated  in  such  well-known  tramways 
centres  as  Manchester,  Liverpool  and  Glasgow.  The 
Council,  however,  while  adopting  the  spirit  of  the  advice, 
neglected  the  letter  and  only  allocated  fd.  per  car-mile. 
We  fear  that  the  present  state  of  affairs  is  not  a  little  due 
to  this  advice  being  neglected.  For  people  who  do  not 
prepare  for  a  rainy  day  must  not  be  surprised  if  they  get 
wet. 

Proposed  Remedies. 

We  have  dwelt  for  some  time  on  the  condition  of  the 
undertaking.  But  what  are  the  remedies  ?  The  Finance 
Department  of  the  Ministry  of  Transport  suggests  that  by 
reducing  the  present  charges  for  street  improvements,  by 
relieving  the  tramwavs  from  the  rating  on  the  tracks  and 
the  cost  of  maintaining  the  roadway,  some  improvement 
might  accrue.  It  has  also  suggested  that  relief  might  be 
obtained  in  respect  of  debt  repayment  charges  if  an  annuity 
basis  were  substituted  for  the  instalment  system,  or  by 
charging  to  capital  the  difference  between  cost  of  renewals 
effected  and  the  debt  remaining  to  be  repaid  in  respect  of 
the  original  work.  Two  further  remedies  are  the  elimination 
of  competitive  omnibus  services  and  the  increase  of  fares. 
Quite  apart  from  ethical  considerations  it  is  doubtful 
whether  the  removal  of  omnibus  competition  would  have 
the  desired  result.  The  tramways  and  the  omnibuses 
together  cannot  carry  the  passengers  who  wish  to  travel, 
and  forcibly  to  prevent  the  latter  operating  can  hardly 
have  the  effect  intended.  Perhaps,  however,  the  suggestion 
was  not  made  seriously.  The  proposed  financial  remedies 
would  have  but  a  small  effect,  and  also  require 
legislative  sanction  before  they  can  be  put  into  operation. 
The  onlv  thing  left  is  to  raise  the  fares.  This  it  has  been 
decided  to  do  within  the  statutory  limits  after  a  discussion 
tinged  with  acrimony  which  we  now  expect  when  tramway 
matteis  are  imder  consideration  in  the  Council.  The  most 
relevant  objection  raised  to  the  proposed  increase  was  that 
the  whole  matter  had  been  discussed  without  a  full 
knowledge  of  the  facts.  Such  extraordinary  expenditure 
as  that  caused  by  the  liberal  allowances  made  to  men 
absent  on  military  service  and  overdue  repairs  cairied  out 
during  the  past  year,  had,  it  was  considered,  not  been 
sufficiently  taken  into  account,  and  for  that  reason  it  would 
be  better  to  postpone  any  further  increase  in  fares  for  the 
time  being.  There  is  a  good  deal  to  be  said  for  this  course, 
but  the  Council  preferred  to  take  drastic  action. 

The  matter  is,  or  rather  ought  to  be,  purely  one  of 
finance,  and  it  is  a  pity  that  politics  are  introduced  where 
thev  are  not  required.  It  is,  nevertheless,  not  a  little 
amusing  that  those  two  doughty  opponents,  the  London 
County  Council  Tramways  and  the  London  Traffic  Combine, 
are  both  suft'ering  from  the  same  disease.  In  one  case 
the  ratepayers  suft"er  and  in  the  other  the  shareholdeis. 
But  of  the  two  the  former  are  the  more  unfortunate  as 
the  deficit  is  made  by  a  forced  levy  on  their  pockets  as 
and  when  it  may  be  required.  We  should  like  to  see  the 
fares  adjusted  so  that  with  sound  financial  operation  the 
undertaking  may  be  placed  on  a  firm  foundation  and  we 
hope  that  politics  will  not  be  allowed  to  prevent  this  being 
done. 
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Electric  Lamp  Industry. 

The  Bndings  ami  deiiaions  of  a  Sub-committee  appointed  by  the 
Standing  Committee  on  Trusts  to  inquire  into  the  existence  of  any  tnist 
or  trade  combination  in  the  electric  h»m]i  industry,  have  been  published, 
and  have  Un-n  adopted  by  the  Standing  I'oniuiiltee. 

The  membi'rs  of  the  Subcommittee  weiv  Messrs.  .lohn  Hilton  (chair- 
man), J.  E.  Baker.  M.B.K.,  M.A.,  LL.B.,  K.  .1.  Blakeniorc,  F.G.I.,  .M.  V. 
Leveaux,  R.  S.  I'engelly,  and  \V.  H.  Watkins.  with  Jlr.  Percy  Gents, 
as  secretary. 

The  tirst  part  of  the  Sub-coramittees  report  is  devoted  to  a  history 
of  the  developnuns  of  the  electric  lamp  industry.  Prior  to  the  war.  the 
annual  outi>ut  of  incandescent  electric  lamps  in  this  louiitry  is  estimated 
to  have  been  about  2">.(III0,000,  the  corri'sponding  figure  for  the  L'nited 
States  being  lUl.(KKI,tl(!0.  for  Germany  10(1.(1(1(1,00(1.  and  for  Holland 
lti,0(X>,000.  During  the  war  the  American  output  is  stated  to  have 
incn'iised  by  (H)  [ler  cent.,  and  the  British  output  by  20  per  cent.,  while 
the  manufacturi'rs  of  Holland  have  gone  rapidly  ahcatl.  and  acquired 
a  considerable  part  of  the  foivigu  lamj)  trade  of  both  Britain  an<l  l!erniany. 
In  10i;{  electric  incandescent  lamps  to  the  number  of  :t,. '500,000,  haWng 
a  value  of  £l!»t),lKKt.  were  imported  into  this  country  ;  while  3,700,000 
lam|>s,  valued  at  £192.(100,  were  exported.  During  the  war  imports 
have  shown  an  increa.se  and  exports  a  decline.  In  I!U!(  the  lamps 
imported  totalled  over  2..T00.0OO,  and  those  exported  over  2.8(X1,000.  the 
f.o.b.  value  of  the  exported  lamps  Ix'ing.  however,  only  about  two-thirds 
the  c.i.f.  value  of  the  imports.  The  consumption  of  lamps  in  the  l'nited 
Kingdom  is  now  estimated  at  30,000.000  ])cr  annum. 

EXISTESCK     OF     C'OMBIS.VTION. 

We  find  that  a  trade  combination  does  exist  among  electric  lamp 
manufacturers  in  this  country,  and  exercises  a  powerful  influence  over 
the  conduct  and  development  of  the  industry.  The  Tungsten  Lamp 
Association  weis  formed  about  seven  years  ago  ;  its  declared  objects 
being  to  pnmiote  and  protect  the  interests  of  manufacturers  of  and 
dealers  in  electric  lamps  in  the  United  Kingdom  ;  to  conduct  and  assist 
in  making  experiments  and  research  for  the  improvement  of  electric 
lamps  ;  and  to  enter  into  agreements  with  members  and  wholesale  and 
retail  dealers  relating  to  the  manufacture,  supply  and  sale  of  electric 
lamps.  The  success  of  the  first  metal  filament  lamps  made  in  this 
country,  under  acquired  German  and  Austrian  patents,  encouraged 
other  electrical  concerns  to  make  researches  and  take  out  patents  for  new 
inventions.  It  was  considered  that  some  of  these  jiatents  overlapped, 
and  costly  litigation  was  threatened.  Deeming  co-operation  preferable 
to  conflict,  the  British  Thomson-Houston  Company,  the  General  Electric 
Company,  and,  later,  Messrs.  Siemens,  came  together,  ])rimarily  on 
patents,  eac'h  agreeing  to  recognise  the  others"  patents  and  to  license  the 
others  for  its  own  patents,  and  to  interchange  factory  and  laboratorj' 
experience.  As  a  natural  consequence,  we  are  informed,  a  selling 
arrangement  was  entered  into.  These  three,  with  the  Ediswan  Electric 
Company,  formed  themselves  into  the  Tungsten  Lamp  Association.  This 
Association  was  incorporated  in  the  Electric  Lamp  Manufacturers' 
Association  of  Great  Britain  in  April,  1919,  the  declared  objects  of  the 
latter  Association  being  the  same  as  those  of  the  original  Association. 
Various  other  tirnis  have  joined  the  Association  since  its  formation,  and 
these  are  now  members  of  it.  The  non-associated  finns  include  :  Cry- 
selco  Lamp  Company,  Crowther  &  Osborne,  Ltd.  (Secondo  Lamp  Com- 
pany), Imperial  L'nited  Lamp  Company,  Corona  Lamp  Works,  Ltd., 
Harlesden  Lam))  Company  (Stella  Lamp  Company),  Ma.xim  Lamp 
Works,  Lt<i.,  and  the  Notable  Lamp  Company,  Ltd.  Prior  to  the  war 
the  Association  was  responsible  for  about  8.5  per  cent,  of  the  total  British 
output,  whilst  for  last  year  their  jiroportion  is  estimated  to  be  between 
90  and  95  j)er  cent. 

Effect  of  Combin.vtign. 

The  Electric  Lamp  Manufacturers'  Association  has  an  arrangement 
whereby  its  memliers  fix  a  common  retail  price  for  the  various  types 
and  grades  of  lamps  sold  to  the  public,  and  give  an  agreed  rate  of  discount 
to  the  factors  and  retailers  who  handle  the  lamps.  A  basic  discount  of 
20  per  cent,  on  retail  selling  prices  is  allowed  to  any  ai)proved  trade 
retjdler.  The  Association  has  further  a  sliding  scale  whereby  any 
trader  doing  business  in  Association  lamjis  to  the  amount  of  £70  or 
more  per  annum  can  receive  a  discount  proportionate  to  his  total  annual 
purchases  of  lamps  from  all  the  associated  firms,  the  rates  varying  from 
22  percent.  on£70  nett  valueofpurchasestoSO  percent.  on£.j(i,000.  If  a 
trader  desires  and  is  entitletl  to  more  than  20  per  cent,  discount  under 
the  above  scale  he  must  apply  to  the  Association  for  grading,  which  is 
granted  conditional  on  his  signing  an  agreement.  A  condition  of  sale 
of  all  Association  lamps  is  that  they  shall  be  sold  to  the  user  at  the  prices 
fixed  by  the  Association.  This  "list  prices  nett  "  register,  which 
appears  to  be  known  in  the  trade  as  the  '"  Black  List,"'  contains  the 
names  of  about  IdO  firms.  A  manufacturer  of  electric  lamps  who  is  not 
a  member  of  the  A.ssociation  has  the  normal  channels  of  the  distributing 
trade  in  large  part  closed  to  him.  The  position  of  the  non-Association 
manufacturer  is  likely  to  be  even  more  difficult  in  the  future  than 
hitherto,  by  reason  of  the  introduction  of  the  Half- Watt  lamp. 

The  evidence  we  have  heard  goes  to  show  that  in  the  existing  state 
of  the  lamp  market  the  retail  prices  fixed  by  the  Association  become 
the  standard  retail  prices  for  all  lamps,  whether  manufactui-ed  by  Asso- 
ciation or  non-Association  firms.  Whilst  non-.Association  manufacturers 
allow  greater  dscounts  to  the  middleman,  their  lamps  are  bought  by  the 
general  public  at  the  same  prices  as  Association  lamps.  There  is  no 
prospectofthe|prices  fixed  by  the  Association  for  lamps  sold  to  the  general 


public  being  subjected  to  any  etteetive  com])etitive  check  (so  far  as  the 
non-.AssiK'iation  lamps  made  in  this  country  are  cimcenied)  until  such 
tinu'  as  the  supply  of  electric  lamps  considerably  exceeds  the  demand. 

KoBEiox  Competition  Unlikely. 
JJor  would  fori'ign  lamps,  even  assuming  open  i)i>rl.s,  easily  find  their 
way  through  the  normal  distributive  channels,  for  it  is  to  lx>  noted  thai 
the  agreements  under  which  the  vast  majority  of  distributors  hnndic 
Asswiation  lamps  aa>  din>cted  against  imported  lamps  (except  sm  li  a- 
may  be  imported  by  the  Association)  equally  with  non-A.ssc"  iatlcm 
lamps  manufactured  at  home.  In  one  respect  jjotential  comptti(iiMi 
from  abroad  is  moit-  formidable  than  home  eompetitiim.  American. 
Dutch  and  fierliaps  lierman  manufactun-rs,  in  that  they  have  far  greater 
financial  backing  or  may  Ix'  able  to  produce  at  far  lower  cost,  might  have 
an  inducement  and  a  power  to  challenge  the  Association  moiioply  in 
Great  Britain  to  better  purpose  than  any  non-.\ss(iciate(l  home  manu 
facturers.  but  from  evidence  laid  before  us  we  incline  to  the  view  that 
an  international  agreement  l)etween  the  British,  American  and  Dutch 
Electric  lamp  combines  might  forestall  any  threatened  battle  royal 
between  the  lespective  national  groups. 

Factoky  Pure  of  Lamps.- 

We  have  next  sought  to  ascertain  the  ])rices  obtained  for  Staiidaixl 
Vacuum  Lamps  by  Association  aiul  Non-Assoeiation  manufacturers  from 
the  trade  or  from  large  users.  Lamps  bought  by  the  public  at  '.is.  have 
been  sold,  presumably  at  a  i)rofit.  by  the  manufacturers  to  the  trade 
or  to  large  users  at  ai)proximately  Is.  (id.  and  Is.  3d.  But  the.se  are  not 
wholly  representative  figures,  in  that  the  arerage  discount  given  is 
something  less  than  the  iiuuimuin  discount.  Our  inquiries  as  to  the 
arerage  price  i-eceived  by  manufacturers  over  the  whole  range  of  their 
sales  have  adfluced  information  which  we  cannot  verify  and  which  does 
not  lend  itself  to  presentation  in  a  form  permitting  of  untiuestionable 
deductions.  Wc  must,  therefoie,  be  content  to  record  that  we  have 
been  furnished  with  information  indicating  that  the  average  jirice  re- 
ceived for  standard  vacuum  type  lam|)s,  with  drawn  lamps  filaments, 
by  four  of  the  largest  .■Association  firms,  was  Is.  8.id.  in  1913  and  2s.  2d. 
in  1919.  A  tabic  of  prices  for  various  |)eriods  from  1912  to  the  present 
day  and  a  table  of  prices  of  a-ssociation  and  non-association  lamps  are 
given.  From  the  two  tables  we  draw  the  following  inferences  : — (n)  that 
non  association  firms,  although  their  output  is  in  general  smaller  than 
that  of  the  association  firms,  are  able  to  sell  lamps  at  a  lower  price  than 
association  firms  and  still  make  a  satisfactory  jjrofit  on  their  manufac- 
ture ;  (h)  that  because  of  the  standard  price  policy  the  public  was 
compelled  to  ])ay  the  same  price  for  non-association  and  association 
lamps,  the  whole  price-advantage  of  the  former  (which  to  the  factor 
was  9|d.  in  1912  and  2Jd.  in  recent  years)  being  denied  to  the  house- 
holder. 

Since  the  beginning  of  the  war  the  price  to  the  public  of  the  standard 
vacuum  lamp  has  been  increased  by  about  26  per  cent.  As  the  general 
retail  price  level  of  necessaries  has  risen  during  the  same  period  by 
125  per  cent.,  it  follows  that  the  price  of  electric  lamps  has  been  advanced 
much  less  than  the  price  of  commodities  generally.  The  Report  proceeds 
to  deal  with  the  cost  of  production,  profits,  patents,  licences,  &c. 

Export. 

We  find  that  the  Association  does  not  control  the  output  or  sale  of 
lamps  for  export,  except  for  the  U.S.A.,  Japan  and  Mexico.  We  are 
of  opinion  that  if  lamps  can  be  sold  for  export  at  such  low  prices  and 
sold  at  a  profit  to  the  maker,  it  should  be  possible  to  reduce  ])rices  to 
that  extent  in  the  home  market,  irrespective  of  reductions  on  other 
counts. 

Import  of  Lamps. 

It  is  stated  that  during  the  first  seven  months  of  1919  licences  for  the 
importation  of  Dutch  half-watt  electric  lamps  were  issued  by  the  Board 
of  Trade,  on  the  recommendation  of  the  Ministry  of  Mimitions,  to  the 
following  firms  : — British  Thomson-Houston  Company,  250,000  lamps, 
Siemens  Bros.,  .500,000,  and  the  General  Electric  Company,  500,000  lamps. 

The  report  also  deals  with  mass  production,  international  arrange- 
ments, &c.,  and  winds  up  with  the  following  conclusions  : — 

Conclusions. 

(a)  There  is  in  the  electric  lamp  industry  a  trade  combination — The 
Electric  Lamp  Manufacturers'  Association — which  includes  from  90  per 
cent,  to  95  per  cent,  of  the  industry,  controls  factors  and  retailers,  fixes 
prices  at  all  stages  and  regulates  output. 

(6)  The  prices  fixed  by  the  Electric  Lamp  Manufjicturcrs'  Association 
become  the  standard  prices  for  all  lamps  sold  in  this  country,  whether 
made  by  Association  or  non-Association  manufacturers,  or  imported 
from  abroad. 

(c)  British  lamp  manufacturers  outside  the  Association  produce  and 
sell  to  the  trade  (presumably  at  a  profit)  lamps  of  comparable  quality 
at  a  lower  price  than  Association  firms. 

(d)  Because  of  the  standard  price  policy  originated  by  the  Association, 
non-Association  lamps  are  sold  to  the  public  at  the  same  price  as  Associa- 
tion lamps,  the  advantage  on  the  lower-priced  lamps  going  wholly  to 
distributors.  Hence,  either  Association  manufacturers  arc  making  an 
undue  profit,  or  they  manufacture  less  economically  than  non -Association 
makers. 

(c)  The  trading  discounts  received  bj'  factors  and  retailers  are  con- 
siderably higher  than  is  necessary,  and  should  be  reduced. 

(/)  Standard  vacuum  lamps  now  sold  to  the  public  at  3s.  could  be 
sold  at  2s.,  at  which  price  the  manufacturer  and  the  distributor  would 
still  have  a  satisfactory  working  profit. 

(y)  One  and  a  quarter  million  half-watt  lamps,  sold  to  the  public  in 
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1!H9  at  12s.  6d.,  were  purchased  in  Hulhunl  liy  the  three  associated 
manufacturers  at  about  3s.  per  lamp. 

(Ii)  .These  half-watt  lamps  could  hav.-  \ivvii  sold  to  the  public  at  not 
more  than  8s.,  which  jirice  would  .still  lia\c  left  ample  margins  for  the 
importers  and  distributors. 

(/)  The  Electric  Lamp  Manufact\ncis'  .Association  has  been  created 
l)rimarily  in  the  interests  of  three  firms—  The  l'>ritish  Thomson-Houston 
('omj)any,  the  General  Electric  Comiiaiiy  and  Messrs.  Siemens  Brothers. 
These  impose  onerous  conditions  upon  other  firms  in  the  Association, 
e.g.,  a  limitation  of  output  upon  licencecs,  and  a  stipulation  that  the 
validity  of  their  patents  shall  not  be  questioned  or  disputed. 

(j)  The  limitation  of  output  imposed  upon  licencees  is  contrary  to  the 
best  interests  of  the  industry  and  of  the  consumer. 

Ii')  Since  the  largest  of  the  three  dominant  firms  in  the  Association  is 
under  majority  control  of  an  American  electrical  concern,  there  is  some 
danu'cr  of  the  interests  of  the  British  lam))  industry  being  subordinat<'d 
to  American  interests. 

(I)  There  is  a  possibility  of  an  international  combination,  comprising 
British,  Dutch  and  American  manufacturers,  which  would  be  able  to 
control  supplies  and  dominate  prices  over  a  considerable  part  of  the  world. 

(ni)  The  operations  of  an  Association  which  so  effectively  controls  an 
important  industry  should  be  subjected  to  public  supervision  and 
control  ;  and  we  consider  this  would  best  be  attained  by  giving  statutory 
effect  to  the  recommendations  of  the  Committee  on  Trusts  appointed  by 
the  Minister  of  Reconstruction. 


New  Mines  Reeiilations. 


The  Home  Office  has  prepared  a  draft  of  general  regulations  which  it 
is  proposed  to  make  under  sec.  86  of  the  Coal  Mines  Act,  1911.  The 
regulations  fall  into  six  ))arts.  The  first  deals  with  precautions  against 
dust,  the  second  with  precautions  against  spontaneous  combustion  of 
coal,  and  the  third  includes  additional  provisions  as  to  the  design  and 
testing  of  rescue  apparatus,  &c. 

Part  four,  which  deals  with  electricity  on  the  surface,  provides  for 
the  extension  and  adaptation  of  the  present  regulations  for  the  use  of 
electricity  underground  to  apparatus  used  above  ground,  which  at  present 
is  not  in  general  subject  to  regulations.  The  precautions  to  be  taken 
where  coal  or  other  mineral  is  being  worked  or  roads  driven  under  moss, 
quicksand  or  other  liquid  matter,  are  dealt  with  in  part  five  ;  and  the 
concluding  part  deals  with  miscellaneous  matters. 

The  regulations  are  issued  as  a  draft,  and  general  or  local  objections 
made  before  April  12  will  be  referred  to  a  referee. 

It  is  proposed  to  apply  Part  III.  (Electricity)  of  the  General  Regula- 
tions of  the  lOth  July,  1913,  to  apparatus  used  above  ground,  subject 
to  the  following  amendments  : — 

1.  In  Regulation  118  and  sec.  (c)  of  Regulation  131,  the  words  "  at  the 
surface  of  the  mine  "  shall  be  substituted  in  every  case  for  the  words 
"  in  the  mine." 

2.  Regulations  119,  120.  121  (iv.),  122  (6),  123  (6),  128  (a).  132,  1,33, 
13+  (a),  135,  136  and  137  {b}  shall  not  apply. 

3.^  For  Regulation  123  («)  the  following  regulation  shall  be  substituted  : 
■"  Where  necessary  to  ])revent  danger  or  mechanical  damage,  apparatus 
shall  be  placed  in  a  separate  room,  comiJartment  or  box  of  fireproof  con- 
struction. Inflammable  or  explosive  material  shall  not  be  stored  in  any 
such  room,  compartment  or  box."' 

4.  The  word  ■'  regulation  "  shall  be  substituted  for  "'  rule  "'  in  the 
second  paragraph  of  Regulation  125  (c). 

5.  For  Regulation  129  the  following  regulation  shall  be  substituted  : 
"  Unless  so  placed  or  otherwise  safeguarded  as  to  prevent  danger,  all 
cables  other  than  flexible  cables  for  portable  apparatus  and  signal  and 
telephone  wires  shall  comply  with  the  folloHing  requirements  :  I«)  They 
shall  be  covered  with  insulating  material  (except  that  the  outer  conductor 
of  a  concentric  system  may  be  bare).  The  lead  sheath  of  lead-sheathed 
cables  and  the  iron  or  steel  annouring  of  armoured  cables  shall  be  of  not 
less  thickness  respectively  than  is  recommended  by  the  British  Engineer- 
ing Standards  Association.  (6)  They  shall  be  efficiently  protected  from 
mechanical  damage  and  supported  at  sufficiently  frequent  intervals  and 
in  such  a  manner  as  adequately  to  prevent  danger  and  damage  to  the 
cables.  (c)  Concentric  cables,  or  two-core  or  multi-core  cables 
protected  by  a  metallic  covering  or  single-core  cables  protected  by 
metallic  covering  which  shall  contain  all  the  conductors  of  the 
circuit,  shall  be  used  (i.)  where  the  pressure  exceeds  low  pressure,  and 
(ii.)  where  there  may  be  risk  of  igniting  coal  dust  or  other  inflammable 
material,  (d)  Cables  unprotected  by  a  metallic  covering  shall  be  pro- 
perly secured  to  efficient  insulators,  (c)  The  metallic  covering  of  every 
cable  shall  be  (i.)  electrically  continuous  throughout ;  (ii.)  earthed,  if  it 
is  required  by  Regulation  125  (a)  to  be  earthed,  by  a  connection  to  the 
earthing  system  of  not  less  conductivity  than  the  same  length  of  the  said 
metallic  covering  ;  (iii.)  efficiently  protected  against  corrosion  where 
necessary  ;  (iv.)  of  a  conductivity" at  all  parts  and  at  all  joints  at  least 
equal  to  50  per  cent,  of  the  conductivity  of  the  largest  conductor  enclosed 
by  the  said  metallic  covering  ;  and  ( v. )  where  there  may  be  risk  of  igniting 
coal  dust  or  other  inflammable  material  so  constructed  as  to  prevent,  as 
far  as  is  practicable,  any  fault  or  leakage  of  current  from  the  live  con- 
ductors frdm  causing  open  sparking.  (/)  Cables  and  conductors,  where 
joined  up  to  motors,  transformers,  switchgcar  and  other  apparatus,  shall 
be  installed  so  that  (i.)  they  are  mechanically  protected  by  securely 


attaching  the  metallic  covering  (if  any)  to  the  apparatus;  and  (ii.)  the 
insulating  material  at  each  cable  end  is  efficiently  sealed  so  as  to  pri'Vcnt 
the  diuiiiuiti<m  of  its  iiisuhitiiiL;  pro])crties.  Where  nece.ssarv  tc  prevent 
abrasion  there  shall  !«■  |irM|„  riy  lonstructtd  bushes." 

6.  The  second  jiaiii^i^ipli  .•!  Itcgulation  131  (/)  shall  not  app'i>. 

7.  For  Section  (h)  of  Regulation  131  the  following  shall  be  substituted  : 
"  The  ])crson  authorised  to  work  an  electrically  driven  portable  machine 
shall  not,  lea\'e  the  machine  while  it  is  working,  and  shall,  before  leaving 
the  machine,  ensure  that  the  ])ressure  is  cut  off  from  the  flexible  trailing 
cable  which  supplies  such  portable  machine.  Trailing  cables  shall  not  be 
dragged  along  by  the  machine  when  working." 

8.  In  Section  (i.)  of  Regulation  131  the  words  "  repaired  or"  shall  be 
inserted  before  "  replaced."     The  last  sentence  shall  not  apply. 

9.  In  Kcsiulation  1.34  (6)  the  w<ud.-  ■•  nsr.l  f.ir  signalling"  shall  be 
inserted  after   '  contact  makers." 


The  London  Fair  and  Market. 


The  London  Fair  and  Market,  which  opened  at  the  Agricultural  Kail 
on  Tuesday  and  continues  open  until  Friday  next,  is  a  tiade  market  to 
which  the  |iublic  are  not  admitted,  and  is  intended  solely  for  the  trans- 
action of  wholesale  business.  There  are  there  exhibited  not  only  the 
products  of  leading  British  firms,  but  also  goods  manufactured  in  France, 
America,  .la)ian  and  other  countries.  It  is,  therefore,  hoped  that  the 
exhibition  will  .serve  to  bring  before  English  manufacturers  new-  markets 
and  sources  of  supply. 

The  number  of  exhibits  of  direct  interest  to  electrical  firms  is,  however, 
small,  the  most  important  of  these  being  that  of  Messrs.  Siemens 
Bkothers  &  CoMP.iNY,  who  are  showing  a  number  of  their  well-known 
primary  cells  and  batteries  for  telegraph,  telephone  and  other  similar 
"  weak  current  "  work,  together  with  carbon  lamps  for  all  classes  of 
electric  lighting.  The  Eeonestos  Manufactuking  Company  are 
exhiliiting  moulded  articles  for  all  classes  of  electrical  work,  while  the 
British  Ever  Ready  Company  have  a  selection  of  their  well-known 
electric  ])ockct  lamps  and  torches.  Electric  vacuum  cleaners  are  to  be 
found  (m  the  stand  of  the  Gem  Labour-S.iving  Device  CoMPiiNV, 
while  electric  toys  which  will  be  suitable  for  children  of  all  ages  .are 
exhibited  by  the  A.  C.  Gilbert  Company.  The  Indian  &  Coloni.\l 
Supply  Assooiation,  Albert  Leigh  &  Company,  the  Remoline  Com- 
pany, William  Soutar  &  Sons,  and  the  United  Merchants,  Ltd., 
also  have  examples  of  various  classes  of  electrical  apparatus  on  view. 
A  selection  of  publications  issued  by  Messrs.  Benn  Brothers,  Ltd., 
will  also  be  found  of  interest. 


Rotary  Snap  S^vitclies. 


A  matter  of  interest  in  electrical  design  is  the  way  in  which  rotary 
snap  switches  are  now  coming  to  the  fore  for  the  reason  that  they  enable 
many  switching  operations,  hitherto  only  effected  with  difficulty  to  be 
performed  with  ease.  This  statement  is  particularly  true  when  applied 
to  the  control  of  heating  and  cooking  apparatus.  The  relatively  large 
currents  used  by  this  equipment  necessitate  the  provision  of  switches 
with  as  long  and  rapid  a  break  as  it  is  possible  to  obtain  consistent  with 
small  dimensions  and  neat  design.  These  conditions  are  fulfilled  by  the 
rotary  snap  switch,  and  further,  by  a  simple  arrangement  of  inter-con- 
neetions  a  three  degree  heat  control  can  be  effected  through  a  single 
switch — a  condition  almost  impossible  of  attainment  OTth  the  ordinary 
tumbler  switch. 

It  is  therefore  interesting  to  note  that  the  General  Electric  Company 
have  accepted  the  sole  agency  in  this  country  for  the  "  H.  and  H." 
Hart  rotary  snap  switches  and  other  specialities  produced  by  the  Hart  & 
Hegeman  Manufacturing  Company  of  Hartford,  Comi.,  U.S.A.,  and  that 
arrangements  have  been  made  whereby  representative  stocks  will  be 
held  by  the  General  Electric  Company  at  their  various  branches  through- 
out the  country.  We  understand  that  a  descriptive  "  H.  &  H."  Hart 
switch  catalogue  is  in  course  of  preparation,  and  as  soon  as  available  it 
will  be  sent  to  those  applying. 


An  appeal  is  being  made  for  a  fund  ..f  €l,(lllO.(i(l()  f,ir  Liverpool  Uni- 
versity, in  order  to^ bring  the  equipment  of  the  hiln,i,ii,,iics,  &c.,  up  to- 
date.  At  a  public  meeting,  over  which  the  Loi.l  \\:iy,.v  presided  on  the 
11th  inst.,  contributions  and  promises  of  ov.  r  li'oil.ooo  were  given. 
The  Vice-('haneellor  said  that  some  of  the  laboratories  had  been  in  exist- 
ence since  1881  and  were  lamentably  incomplete,  and  for  this  alone 
they  needed  £350,000.  To  meet  the  needs  of  the  University  £1,000,000 
was  wanted  ;  abimt  £500,000  was  immediately  asked  for.  Sir  William 
M'Corniick,  ('hairman  of  the  Advisory  Committee  on  University  Grants, 
said  that  in  the  coming  autumn  his  Committee  were  to  prepare  a  report 
for  the  Government  on  the  question  of  further  grants  for  the  universities. 
The  best  argument  they  could  use  would  be  the  success  of  this  appeal, 
for  the  locality  must  do  something  and  not  leave  all  to  the  taxpayer. 
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Legal  IntcllIgoii(-(> 


Coninicrcial     Topics. 


Direct  United  States  Cable  Co.,  Ltd.  v.  Western  Union  Telegraph  Co. 

Mr.    .lustUT    i'<'t<i-siiii   last    week  yave  juilj;iin-iii    iipnn    tin-   siiiiiiiions 
taken  out  by  phiiiititTs  U>t  the  n-lief  under  tlie  Defeiue  cif  the  Heiihii  Aet 
in  rcs|)eet  o(  |)i>\vers  inirportetl  to  he  exeri'iseil  by  ilefeiulant  eoinpany 
under  a  [lenalty  ehiuse  in  a  lease  grunted   to  the  hitter  of  a  eable  to 
America.      His  Lordship  .said  that  this  was  an  action  under  the  Courts 
Emerneney  Powers  Aet  for  the  jmrpose  of  obtaining  a  declaration  that 
defendants   weiv  not   entitled   to  determine  a  lease  of  certain  cables. 
Defendants  had  the  riglit  of  working  various  trans-Atlantic  cables,  and 
in  March.  1912.  plaintiffs  leased  to  tliem  one  of  their  cables  for  99  years 
at  a  rental  which  amounted  to  between  £00,000  and  £70,(H.O  j)er  annum. 
Plaintiffs  undertook  an  obligation  to  carry  out  repairs,  the  clause  under 
which  the  undertaking  was  given  provided  that  they  should,  at  their  own 
cost,  maintain  the  Direct  Company's  cable  in  jjroper  working  condition, 
and  renew  as  it  became  worn  out  or  destroyed.     Then  it  was  ])rovided 
that  in  the  event  of  any  interruption  continuing  for  nioi-e  than  12  months, 
half  of  the  rent  should  ceaso  to  be  payable,  and  in  the  event  of  the  inter- 
ruption continuing  for  more  than  18  calendar  months  the  whole  of  the 
rent  should  ceasi'  to  be  payable  until  the  cable  was  impaired  and  com- 
munication restoivd.     It  was  further  provided  that  in  the  event  of  such 
interruption  it  should  be  lawful  for  the  Western  Union  Company  to  give 
notice  for  the  determination  of  the  leas^.  and  to  claim  damages.     On  the 
interruption  taking  place  it  was  notified  in  due  course,  but  the  cable  was 
not   repaired  until  after  the  e.\i)iration  of  18  months,  and  defendants 
accor<lingly  gave  notice  to  determine  the  lease,  and  the  question  now  was 
whether  the  plaintiffs  were,  under  the  circumstances,  entitled  to  relief. 
A  break  occurred  in  1918,  and  it  was  proved  that  deep  sea  repairs  could 
not  be  executed  during  the  winter  months,  which  rendered  it  impossible 
to  remedy  breaks  which  had  occurred  in  1917-18.     In  October,   1917, 
plaintiffs  made  inquiries  of  the  owners  of  a  repairing  vessel,  but  they  were 
not  pivpared  to  make  an  agreement  so  far  ahead.       In    1918  there  was 
a    meeting   with   the   -Admiralty   to   arrange   for  the   repairs,   and   the 
Admiralty  suggested  a  programme  by  which  all  the  cables  should  t)c 
put   into    operation    before    November,    1918.     His    Lordship,    having 
referred  in  detail  to  the  negotiations  which  had  taken  place  with  the 
Government  for  getting  the  cables  repaired,  said  that   the  plaintiffs' 
first  contention  was  that   the  case  came  within  sec.   2  of  the  Courts 
Emergency  Powers  Aet,   1917,  which  limited  the  carrying  out  of  any 
contract.     The  lease  in  this  ca.se  was  no  doubt  a  contract  of  continuity 
within  the  section,  and  it  was  argued  that  plaintiffs  were  bound  to  repair 
the  Eastern  break.     It  was  not  suggested  that  they  did  not  make  the 
repairs  with  all  ])ossible  despatch,  but  the  circumstances  weix'  such  as 
jircvented  the  completion  of  the  repairs  within  the  18  months.     It  was 
said  that  the  Admiralty  orders  restricted  the  repairs,  and  their  failure  t:> 
allow  the  repair  ship  to  do  the  work  was  the  cau.se  of  the  cabje  not  being 
repaired.     Defendants  contended,  on  the  true  construction  of  the  clause, 
the  only  breach  would  be  if  plaintiffs  did  not  use  all  despatch  in  carrying 
out  the  repairs  after  having  received  notice.     He  did  not  find  it  necessary 
to  determine  this  question.     In  his  view,  the  decision  of  the  Admiralty 
at  the  meeting  in  February,  1918,  could  not  i)roperly  be  described  as  an 
interfcifnce  with  the  navigation  of  the  repairing  ship.     It  was  necessary 
for  plaintiffs   to  show   that   failure   to   repair  was  attributable   to   the 
Admiralty  orders,  but  it  could  not  be  said  that  the  orders  were  responsible 
for  the  failure  to  repair.     The  order  was  made  for  the  purpose  of  assisting, 
and  not  restricting,  repairs.      He  was  not  satisfied  that  the  failure  to 
repair  could  be  properly  attributable  to  the  decision  of  the  Admiralty. 
The  shortage  of  ordinary  merchant  ships  must  be  disregarded,  as  the 
ships  required  were  cable  shi])s.  and  there  was  no  evidence  that  cable 
ships  were  diverted  to  other  purpo.ses.  and  he  could  not  say  that  there 
was  a  shortage  of  cable  ships  or  that  the  damage   to   the  cables,  or  the 
insufficiency  of  cable  ships  was  attributable  to  the  war.     It  was  contended 
that  there  was  a  shortage  of  cable  aliips  because  one  of  the  cable  ships 
had  been  taken  for  the  repair  of  a  German  cable  which  the  British  Govern- 
ment had  taken  pos.scssion  of.  and  it  was  argued  that  that  was  the  result 
of  the   war :     but   that  contention  had   not   been  established.     In  his 
opinion,  plaintiffs'  claim  to  relief  under  sec.  1  failed.     Another  section 
upon  which  j)laintiffs  relied  was  that  which  provided  for  a  case  in  which  a 
contract  could  not  be  enforced  without  inflicting  serious  hardship  upon 
one  of  the  parties  to  it  ;    but  in  his  opinion  that  also  failed.     Therefore 
plaintiffs'  application  failed,  and  it  would  be  dismissed,  with  costs. 
A  stay  of  execution  was  granted  in  view  of  app(;al. 


The  relative  advantage  of  a  colliery  or  a  group  of  collieries  generating 
their  own  power  or  purchasing  it  from  an  outside  source,  was  discussed 
at  a  meeting  of  the  Midland  branch  of  the  Assoti.\Tiox  op  Mining 
Eleotricai.  Esoineers  at  Manstead  on  Saturday.  Mr.  A.  W.  Williams 
said  that  the  first  point  that  would  im))ress  a  colliery  engineer  would  be 
that  it  was  impossible  for  a  large  supplier  to  generate  |)ower  and  supply 
it  at  a  lower  rate  or  give  a  better  service  than  the  colliery  company,  who 
had  the  main  product  with  which  to  raise  steam  on  the  premises  ;  but 
there  might  be  instances  where  advantages  would  be  gained  by  taking 
independent  supply.  While  the  taking  of  supply  from  imtside  sources 
would  release  a  colliery  company  from  the  responsibility  of  maintaining 
generating  plant  and  enable  power  to  be  taken  as  required.  On  the 
other  hand  there  would  be  the  disadvantage  of  lack  of  knowledge  as  to 
the  condition  of  the  generating  plant,  which  was  important. 

Mr.  W.  Wymess  thought  the  idea  of  linking  up  existing  power  plants 
was  a  good  one,  especially  if  the  coalowners  would  meet  to  discuss  the 
matter  from  a  national  standpoint. 


A  Municipal  Wiring  Scheme. 

Though  the  L.iiiihm  |{,>rougii  Councils  lia\c  iiutliorily  under  Part  \'.  of 
the  London  County  Council  (General  Powers)  .Vet  to  wire  consumers 
premises  and  provide  and  let  on  hire  motoiti  and  fittings,  only  two  or 
thrive  Councils  have  taken  advantage  of  the  jiowcrs.  Sliorediteh  Borough 
Council  has  now  authorisi'd  its  Klectricity  Cou\miltec  to  prepare  a 
scheme  for  su|)plying  consumers'  premises  with  win-s.  fittings,  motors 
and  appanitus.  The  power  to  hire  out  apparatus  is  very  useful,  but  wr 
hope,  however,  that  the  Council  will  not  embark  on  competition  with 
local  wiring  contractors. 

•         *         *         • 

German  Export  Restrictions. 

It  is  announced  that  the  Central  Bureau  for  Kxport  Permits  of  Herlin 
will  in  future  grant  no  permits  for  the  ex|)ort  of  machine  tools  unless 
the  basic  prices  which  prevailed  in  .lanuary  last  are  increased  by  0(11) 
per  cent.  Th  ■  Bureau  also  recommends  makers  to  include  in  their 
offers  a  reservation  that  if  the  quotation  for  the  dollar  in  Berlin  stands 
higher  than  SO  marks  on  the  day  of  delivery  the  price  is  to  be  increased 
by  1  i)er  cent,  for  every  mark  above  80  marks.  The  following  cannot 
be  exported  without  licence  :  spare  parts  for  electrical  machines  (excejit 
armatures  and  collectors),  arc  lamps  and  parts  of  arc  lamps  (except  lamps 
for  cinematographs  and  carbons),  mercury  vapour,  quart/,  and  similar 
lamps,  complete  cases  for  these  lamps  combined  with  glass  globes,  and 
electric  appliances  for  heating  and  cooking. 

*  *  *  • 

Industrial  Training  of  Overseas  Representatives. 

Arnirii;cinc-iit,s  have  l>ccn  iiiailc  \<y  wliirli  oliiccrs  of  the  Departments 
of  Overseas  Trade  having  specialiscri  knowledge  of  particular  trades 
will  pay  jJeriodical  visits  to  the  more  important  industrial  centres  through- 
out the  country.  Facilities  will  Ix'  provided  by  the  local  Chambers  of 
Commerce  to  enable  the  re])resentatives  of  firms  desiring  to  export 
British  goods  to  interview  the  officers  of  the  De])artment  in  their  own 
locality.  The  visits  of  officers  «ill  be  made  monthly,  and  extcmd  in  each 
case  over  a  period  of  about  five  days.  The  officers  will  deal  with  en- 
quiries connected  with  overseas  trade  possibilities  and  conditions,  and 
as  far  as  may  be  possible  will  discuss  matters  relating  to  tenders.  Over- 
seas demand  for  jjarticular  goods,  importers  of  various  goods  in  Over- 
seas markets,  agencies  for  British  manufacturers,  &c. 

*  •         *         * 
Rating  of  Power  Motors. 

Tile  rating  of  power  motors  is  being  keenly  debated  .at  Glasgow  at 
present.  .At  a  crowded  public  meeting  last  week  it  was  re])orted 
that  about  2..500  owners  of  motors  were  affected,  and  many  had  lodged 
apjjcals  against  the  ])roposed  rating.  Mr.  Walker,  who  presided  over 
the  meeting,  said  there  were  three  questions  to  be  determined: — (1) 
Whether  the  motors  could,  under  the  existing  legislation,  be  rated  ; 
(2)  whether  the  present  time  was  opportune;  and  (.1)  whether  the  pro- 
posed valuations  were  equitable.  If  it  was  proposed  to  challenge  the 
legality  of  rating  such  motors,  he  would  prefer  that  three,  or  a  limited 
number  of  ca.ses,  should  be  selected,  so  that  if  the  appellants  or  the 
Assessor  were  dissatisfied  \yith  the  judgment  of  the  Burgh  Appeal  Com- 
mittee, the  few  selected  cases  could  be  taken  to  the  Appeal  Court  in 
Edinburgh  and  a  final  decision  obtained  lx>fore  the  preparation  of  the 
autumn  Valuation  Roll.  A  further  meeting  will  be  held  to  decide  upon 
a  course  of  action. 

*  *         *         * 

Advantages  of  Electric  Heating  and  Coolcing. 

Th.-iT-  has  l«in  murh  i  niitniviisy  Im-Iui-cii  clc.trical  and  gas  engineers 
as  to  relative  advaiitaL'is  "f  luatiii'j  and  i  'i,,kinu'  by  electricity  and  gas, 
but  the  steady  progress  ill  ih.  uv  nl .  I.i  trie  ;i|j|.li;,ii.  .  -  sicms  In  -liow  that 
there  are  many  factors  ii.^nl.'x  tlir  Hi,!  ...suiiiel  rli.ir^'c-  loi  rlrnrinly  and 
gas  to  be  considered.  For  iiHlanr.-.  m  lln-  la.st  is>ii.- ..f  Tli.  rini.^  "  Trade 
Supplement,  a  South  American  correspondent,  wlio  signs  himself  "  Par- 
tetio,"  states  that  for  nearly  a  j-ear  he  ran  both  heating  and  cooking  by 
gas,  the  gas  comiiany  granting  him  a  30  per  cent,  rebate  for  everything 
e.xcept  lighting,  and  the  cost  was  by  no  means  high.  He  changed  over  to 
electricity  (which  for  (lower  was  a  shade  under  Id.  a  unit),  not  because  he 
thought  it  would  be  cheaper,  but  for  the  great  gain  in  cleanliness.  ai\d 
also  because  he  was  convinced  that  for  cooking  it  would  be  far  superior 
to  gas,  the  (jicasurc  of  which  frequently  varied  and  consequently  upset 
cooking  calculations.  So  he  made  everything  electric — water  heating, 
ironing,  fires,  &c. — and  his  fuel  bill  was  a[)proximately  £2  Ids.  per  year 
more  than  before,  but  he  considers  that  he  saved  more  than  20  times 
this  sum  in  decreased  labour,  absence  of  dirt  and  smell,  and  improved 
condition  of  house.  He  winds  up  by  saying  :  "  My  chief  regret  here  is 
that  manufacturers  .seem  too  busy  to  attend  to  export,  as  I  have  been 
vainly  trying  to  get  some  more  apparatus  both  for  myself  and  some 
friends." 

Nearly  all  the  London  and  provincial  supply  companies  report  a 
great  increase  in  the  connections  of  radiators,  cooking  apparatus  and  other 
domestic  apjiliances.  During  the  past  year  the  City  of  London  Company 
sold  over  0,000.000  units  for  heating  alone,  about  one-sixth  of  the  total 
sales  of  electrical  energy,  and  the  companies  supplying  in  the  West  End 
have  equally  good  results  to  report.  A  similar  story  is  told  by  the 
provincial  companies.  For  instance,  the  small  Harrow  Electric  Light 
Company  announces  that  the  sales  during  1919  included  57  electric 
radiators,  9  kettles,  5  toasters,  10  boilers  and  100  irons. 
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Electricity  Supply. 

Cupar  Town  Council  has  appointeil  a  ccmimittee  to  consider  an  electric 
supply  scheme  prepared  by  Sir.  .las.  Duneanson. 

TA>nvoRTH  Town  Council  has  sufiucstod  to  its  neighbouring  authorities 
that  concerted  action  should  be  taken  to  form  a  joint  electricity  board. 

For  the  purpose  of  carrjing  out  extensions  of  the  electric  lighting 
■system  ofDuBLis  the  Corporation  propose:  to  create  Stock  to  produce 
£68.893. 

The  borough  electrical  engineer  (Mr.  R.  F.  Ferguson)  has  submitted 
to  the  Corporation  a  scheme  for  lighting  the  well-known  Hastings 
Caves  electrically. 

It  has  been  decided  by  Walsall  Corporation  to  lay  a  main  from 
Bloxwich  sub-station  to  Mid-Cannock  Colliery  to  supply  the  colliery  and 
other  premises  at  a  cost  of  £30,300. 

WoLVERHAMPTOS  Corporation  has  adopted  the  proposals  of  the 
Electricity  Committee  for  extensions  of  the  supply  mains  and  additional 
converter  plant  at  an  estimated  cost  of  £34.058. 

The  salary  of  Jlr.  J.  W.  Spark,  borough  electrical  engineer  at  West 
Hartlepool,  has  been  increased  from  £i>.jO  to  £750,  and  that  of  the  tram- 
ways manager  (Mr.  C.  Burgess)  from  £450  to  £550. 

In  view  of  the  extra  work  involved  by  the  large  extensions  about  to 
be  undertaken,  .Si-nderlaxd  Council  will  appoint  an  additional  assistant 
in  the  electricity  department  at  £350  per  annum. 

The  rebat<>  to  domestic  electricity  consumers  has  been  fixed  by  Black- 
pool Electricity  Committee  at  }d.  per  unit.  It  dates  from  Jan.  1.  and 
will  continue  until  the  Coal  Controller  rescinds  or  revises  the  coal  rebate. 

Ashtox-under-Lyxe  Council  has  decided  to  apply  to  the  Electricity 
•Commissioners  to  form  a  Joint  Electricity  Authority  for  the  undertakings 
of  Ashton  Corporation  and  of  the  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  .Joint  Board. 

Leicester  City  Council  is  recommended  to  increase  the  salary  of  the 
electrical  ensineer  of  the  tramways  and  engineer  and  manager  of  the 
electricity  department  (Mr.  T.  R.  .Smith)  from  £1,000  to  £1,260  per 
annum,  and  the  salary  of  the  tramways  manager  and  secretary  (Mr.  A. 
F.  Lucas)  from  £600  to  £780  a  year. 

The  directors  of  the  Westminster  Electric  Supply  Corporation, 
Ltd.,  issued  the  following  notice  to  their  consumers  : — The  proposed 
increase  of  id.  per  lighting  unit  as  from  Jan.  1  last  (notice  of  which  was 
given  in  September,  1919)  will  not  now  be  made.  The  rates  of  charge 
«ill  therefore  lie  the  same  as  last  year. 

WiGAX  Council  has  increased  the  salary  of  the  electrical  engineer  (Mr. 
Owen)  from  £650  to  £850  per  annum  with  house,  fuel  and  light,  with  a 
further  increase  to  £1,000  on  April  1,  1921,  provided  he  remains  with 
the  Corporation  for  three  years.  The  demand  for  electricity  is  so  brisk 
that  cable  extensions  are  urgently  required  and  application  has  been  made 
for  sanction  to  a  loan  of  £50,000.  of  which  £24,000  is  required  for  Ryland's 
Mills  and  £12,000  for  the  Worsley  Mesnes  Mill  extensions. 

The  formation  of  Xo.  7  District  Council  of  the  E.ast  Midlancs  Area 
Electricity  .Supply  Industry,  was  decided  upon  at  a  meeting  held  at 
Nottingham  last  week  under  the  presidency  of  Aid.  S.  FUnt  of  Leicester. 
Aid.  E.  Huntsman  was  appointed  chairman,  and  Mr.  W.  H.  Gilkes,  vice- 
chairman.  The  representatives  of  the  employers  and  men  were  ap- 
pointed. The  employers"  secretary  is  ilr.  W.  J.  Board,  Town  Clerk, 
Nottingham  (j>ro  tern.),  and  the  Trade  Unions'  secretary,  Councillor  F. 
Acton,  Derby. 

It  was  announced  in  the  House  of  Commons  last  week  that  the  Water 
Power  Resoitrces  Committee,  of  which  Sir  John  Snell,  the  Cliief 
Electricity  Commissioner,  is  chairman,  is  drafting  its  report.  When 
prepared  it  will  be  the  duty  of  the  Electricity  Commissioners  to  give  it 
consideration.  It  is  stated  that  the  Committee  will  recommend  the 
setting  up  of  a  central  authority  to  be  known  as  the  ^\'ater  Power 
Development  Commission,  and  that  this  central  authority  should  have 
statutory  powers  to  carry  out  their  duties. 

The  Electric  Supply  Corporation,  Ltd.,  which  is  supplying  electric 
current  for  public  and  private  lighting  in  Chelmsford  is  asking  for  an 
■advance  of  about  50  per  cent,  above  pre-war  rates  for  the  public  lighting. 
The  Council  is  unwilling  to  concede  this  demand,  and  the  Corporation 
gas  department  is  now  reported  to  be  entrusted  with  the  street  lighting, 
without  any  quotation  of  cost  either  in  respect  of  the  erection  of  the  lamps 
or  the  annual  maintenance  and  supply  of  gas.  The  town  has  been 
lighted  by  electricity  since  1S89. 

A  new  scale  of  charges  for  electrical  energy,  prepared  by  the  city 
electrical  energy  (Mr.  H.  Richardson)  is  under  consideration  by  the 
Dundee  Electricity'  Committee,  and  is  as  follows  :  Domestic  scale,  a 
fixed  charge  of  2s.  per  100  sq.  ft.  of  living  room  ;  shops,  &c.,  5s.  per 
100  sq.  ft.  ;  for  power,  a  graded  fixed  charge  based  on  the  maximum 
demand,  all  charges  being  plus  Jd.,  plus  15  per  cent,  per  unit  of  current 
used.  It  is  estimated  that  the  new  charges  will  benefit  householders 
and  occupiers  of  shops,  but  there  will  be  little  or  no  change  in  the  case 
of  power  consumers. 

The  South  Wales  &  Monmouthshire  Linking-up-Committee  have 
received  a  communication  from  Sir  John  Snell,  Chief  Electricity  Com- 
missioner, suggesting  that  tie  committee  should  consider  the  whole  ques- 
tion of  LiNKiNG-up  electricity  WORKS  from  an  engineering  standpoint 
with  a  view  to  improving  the  organisation  of  the  supply  of  electricity 
in  South  Wales.  It  has,  therefore,  been  decided  to  promote  investiga- 
tions on  the  lines  suggested.  Mr.  W.  A.  Chamen  has  been  elected 
chairman  of  the  committee  in  place  of  Mr.  Arthur  Ellis,  who  has  acted 
as  chairman  since  1916  ;  Mr.  .1.  B.  Wurr.  borough  electrical  engineer  of 
Swansea,  is  vice-chairman  ;  and  Mr.  L.  W.  Dixon  remains  hon.  secretary. 


Klectric   Traction. 

The  salary  of  Mr.  A.  R.  Dayson,  general  manager  of  the  Si'Nderland 
Corporation  Tramways,  has  been  increased  from  £700  to  £850  per 
annum. 

L.iNARK  County  Council  has  decided  not  to  proceed  with  the  proposal 
tor  the  purchase  of  the  undertaking  of  the  Lanarkshire  Tramw-ays 
Company. 

The  Dumbarton  Burgh  &  County  Tramway'  Company  has  decided, 
owing  to  increased  wages  and  the  growing  cost  of  materials,  to  a])ply 
for  a  revision  of  their  maximum  fares,  at  present  Id.  per  mile  with  a 
id.  a  mile  for  workmen. 

Burnley  Coimcil  has  referred  back  a  proposal  of  the  Tramways  Com- 
mittee to  increase  the  minimum  fare  from  Id.  to  Ud.,  while  the  question 
of  the  suggested  extra  services  was  referred  back  in  view  of  the  shortage 
of  coal  at  the  electricity  works. 

Milnrow  District  Council  has  been  informed  by  the  Lancashire  & 
Yorkshire  Railway  Company  that  the  question  of  extending  the  Elec- 
trification of  the  line  from  Manchester  to  Oldham  and  Shaw  onward 
to  Rochdale  is  being  considered. 

Mr.  Peter  Fisher  will  retire  from  the  position  of  general  manager  of 
the  Dundee  Corporation  tramways  department  on  Aug.  15  next,  but 
will  continue  to  act  as  consulting  engineer  for  five  years.  It  is  proposed 
to  appoint  a  new  manager  at  £600  per  annum. 

The  Standing  Orders  Committee  of  the  House  of  Commons  have 
refused  to  give  a  decision  on  the  L.C.C.  (Tramways  and  Improvements) 
Bill,  so  that  the  House  will  now  decide  whether  the  Bill  is  to  proceed. 
The  Middlesex  Tramwaj's  Bill  has  been  indefinitely  adjourned  pending 
a  decision  on  the  L.C.C.  Bill. 

The  position  as  to  the  Kirkc.ildy  tramways  is  as  bad  as  the  electricity 
department.  At  some  parts  the  concrete  foundation  of  the  track  is 
broken  and  beyond  repair,  no  temporary  repair  lasting  longer  than  a 
few  weeks.  There  does  not  seem  to  be  any  alternative  but  to  renew  a 
whole  section,  for  which  a  double  instead  of  a  single  line  is  advised 
where  possible.  The  cost  for  a  single  line  renewal  would  be  about 
£8,000,  and  for  a  double  line  about  £15,000.  It  is  said  the  track  will 
become  dangerous  for  running  unless  serious  steps  are  taken  soon,  and 
the  engineer  and  manager  (Sir.  Francis)  thinks  a  complete  renewal  of 
the  two  worst  portions  will  be  cheaper  in  the  long  run. 

Telegraph  and  Telephone  Notes. 

The  Spanish  Budget  Commission  has  approved  a  credit  for  laying  a 
direct  Submarine  Cable  between  Bilb.ao  and  Gibralt.ae. 

It  is  announced  that  the  United  States  Navy  will  extend  wireless 
communication  to  foreign  countries,  with  press  rates  to  American 
news  concerns.  The  Senate  has  authorised  a  navy  wireless  service  with 
Norway,  Germany,  Constantinople,  the  Philippines  and  Siberia. 

According  to  "  The  Engineer,''  as  a  result  of  experiments  conducted 
at  the  Signals  Experiment.al  Establishment  at  Woolwich  Common,  it 
has  been  found  to  be  quite  practicable  to  handle  traffic  by  wireless  tele- 
graphy at  speeds  of  100  words  per  minute,  using  the  standard  Post  Office 
type  of  Wheatstone  transmitter  with  punched  tape  for  transmission  and 
the  standard  Wheatstone  inker  for  reception.  The  first  tests  of  this 
method  were  carried  out  between  Woohvich  and  Bedford  in  July,  1919, 
when  a  speed  of  62  words  a  minute  was  reached.  After  other  trials  a 
prolonged  test  was  made  between  Woolwich  and  Weymouth,  using  quite 
moderate  power.  Perfect  records  were  obtained  at  the  following  speeds  : 
2017  words  in  thirty  minutes;  901  words  in  eight  minutes  ;  379  words 
in  four  minutes. 

In  reply  to  questions  by  Mr.  Chadwick  as  to  wireless  telegraph 
apparatus  for  the  Mercantile  Marine,  ilr.  Bridgeman  stated  in  the 
House  of  Commons  last  week  that  wireless  apparatus  had  been  invented 
which  under  suitable  conditions  would  respond  to  certain  signals  by 
ringing  a  bell.  The  question  whether  such  apparatus  could  be  regarded 
as  a  satisfactory  substitute  for  a  watcher  was  under  the  consideration 
of  the  General  Post  Office  and  Board  of  Trade,  but  it  could  not  in  any 
event  replace  a  certificated  wireless  operator. 

Dr.  Macnamara  also  stated  that  the  Admiralty  direction-finding 
stations,  of  which  there  were  nine  in  the  United  Kingdom,  were  thrown 
open  to  the  use  of  the  Mercantile  Marine  as  from  June  1  last,  and  no 
charge  had  hitherto  been  made,  but  it  was  proposed  to  make  a  nominal 
charge  of  5s.  as  from  the  1st  prox.  for  each  bearing  asked  for  and  given. 

At  a  Conference  of  Provinclal  and  Suburban  Wireless  Societies 
held  recently  at  the  Royal  Society  of  Arts,  under  the  presidency  of  Sir 
Charles  Bright.  F.R.S.E"..  wireless  clubs  of  the  following  to%vns  and  dis- 
tricts were  represented  :  Burtonon-Trent.  Plymouth,  .Southport, 
Altrinchara.  Woolwich.  Brighton.  Slieffield,  JIanchester.  Stoke-on-Trent, 
Derby,  Glasgow.  Bristol,  North  Middlesex  and  Peckham. 

Sir  Charles  Bright  said  the  object  of  the  meeting  was  to  discuss  the 
general  terms  on  which  affiliation  should  take  place,  and  as  to  whether 
future  conferences  should  take  place  in  London  or  in  the  other  various 
different  towns  from  year  to  3'ear. 

Capt.  LoRiNG  made  an  official  statement,  in  which  he  said  the  Post 
Office  officials  were  strongly  in  favour  of  amalgamation,  which  would  tend 
to  keep  amateurs  within  "the  limits  of  their  licence.  The  Post  Office 
proposed  to  grant  transmitting  licences  on  the  following  terras  :  A  licence 
of  about  10  watts  where  an  amateur  could  prove  that  he  thoroughly 
understood  the  apparatus,  that  he  was  conversant  with  the  Morse  code, 
and  that  his  transmitting  station  was  to  be  used  for  genuine  experimental 
work,  and  not  merely  for  communications  between  other  stations  in  a 
general  way. 
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Institution  Notes. 

As  aln-atly  forfslmil.iwctl  in  The  Electkhian,  the  .siimnu'r  mii'tins; 
cif  the  Institution  nf  F.lcctrioal  Enninwrs  will  this  year  lie  held  from 
Tuesday.  July  l;{.  tn  Friday.  .July  Hi,  at  Cardifl.  with  visits  to  Hereford 
and  .Swansea.     Further  iiartieulars  will  bo  announceil  shortly. 

The  t'ommittce  of  the  Inkoumal  Meetixu;  of  the  Institi'tiox  of 
Electkical  Exi;lNEEKS  have  arran]aed  for  an  informal  social  evening 
to  take  place  at  the  Albert  Tavern.  Victoria-street,  London,  on  Monday, 
the  2!lth  inst.  A  smoking  concert  will  be  held  and  proceedings  will  open 
at  7  p.m. 

Among  the  new  fellows  of  the  RoVAL  Society  of  EnixBiucH  arc  the 
following  :  Mr.  Herlx^rt  S.  .Allen,  M..A.,  lecturer  in  natural  |)hilosophy 
in  the  Tniversity  of  Edinburgh  ;  Mr.  R.  S.  Bagnall,  director  of  engineer- 
ing works.  Rydal  Mount.  Bl*ydon-on-Tyne  :  Mr.  \Vm.  Gortlon.  B.Sc, 
.\.M.I..Mech.E..  lecturer  in  engineering  in  Edinburgh  University  ;  Prof. 
Alex.  R.  Home.  B.Sc.  M.I.Mech.E.,  A.M.I.C.E..  Rolx-rt  Gordons  Tech- 
nical College.  Abertleen  :  Mr.  Thomas  A.  Lindsay.  JI.A..  B.Sc,  head 
science  master.  Madras  College,  St.  Andrews  :  and  .Mr.  John  B.  Todd, 
B.Sc,  lecturer  in  engineering  in  the  University  of  Edinburgh. 

The  London  Section  of  the  Iokamc  Exgixeebixg  Suciktv  recently 
held  an  open  meeting  under  the  presidency  of  Mr.  Geo.  A.  Mower,  when 
a  PajJer  was  read  by  Jlr.  J.  T.  Moifld  on  '"  Electric  Motor  Control  Gear." 
After  calling  attention  to  the  great  development  that  had  occurred 
within  recent  years,  Mr.  Jlould  said  the  functions  of  this  gear  now  extend 
to  the  actual  supplanting  of  manual  labour  and  it  may  nowadays  be 
regarded  as  the  thinking  part  of  the  mechanism.  In  proof  of  what  he 
acknowledged  might  ai>|X"ar  extravagant  claims,  Mr.  Mould  explained 
the  principle  and  operation  of  many  types  of  self-acjing  control  gear, 
both  for  direct  and  alternating  current,  and  gave  illustrations  of  their 
application  in  various  industries. 

The  following  are  among  the  lecture  arrangements  at  the  Royal 
Institition.  after  Easter: — Major  G.  W.  C.  Kaye,  two  lectures  on 
"  Recent  .Advances  in  X-Ray  Work  '"  ;  Major  C.  E.  Inglis,  two  lectures 
on  ■■  The  Evolution  of  Large  Bridge  Construction  "'  ;  Mr.  Sidney  Skinner, 
two  lectures  on  (1)  "'  Ebullition  and  Evaporation",  (2)  '"  The  Tensile 
Strength  of  Liquids "  :  Prof.  W.  H.  Eccles,  two  lectures  on  "  The 
Thermionic  ^'acuum  Tube  as  Detector,  Amplifier  and  Generator  of 
Electrical  Oscillations  "  ;  Prof.  .1.  H.  .Jeans,  two  lectures  on  "  Recent 
Revolutions  in  Physical  Science"  :  (1)  "  Theory  of  Relativity"  ;  (2) 
"Theory  of  Quanta"  {the  Tyndall  Lectures).  The  Friday  Evening 
Meetings  will  be  resumed  on  April  10,  when  Prof.  .J.  A.  McClelland  will 
deliver  a  Discourse  on  "  Ions  and  Nuclei."  Succeeding  discourses  will 
])robably  lx>  given  by  the  Rt.  Hon.  Lord  Rayleigh.  Prof.  Karl  Pearson, 
Prof.  J.  A.  Fleming.  Prof.  W.  L.  Bragg  and  othei-s. 

At  last  week's  meeting  of  the  Institution  of  Electrical  Engineers  the 
President  (Mr.  Roger  T.  .Smith)  said  most  of  the  members  were  anxious 
about  the  Civn,  Exoixeer.s'  Registratiox  Bell.  This  had  claimed 
the  attention  of  the  Council  and  of  a  sub-committee  for  the  last  four 
months.  Had  the  Institution  of  Civil  Engineers  proccdeed  in  their 
original  proposal  the  Council  had  made  arrangements  to  ascertain  the 
views  of  the  memtx're  a,s  a  whole,  and  to  act  accordningly.  The  original 
proposal  had  been  amended,  but  the  Council  were  continuing  to  discu.ss 
the  matter  with  the  Institution  of  Civil  Engineers  and  other  engineering 
societies,  with  the  object  of  arriring  at  a  friendly  settlement.  Such 
negotiations  were  necessarily  confidential,  and  they  could  not  yet  discuss 
details.  The  Council  had  no  hesitation  in  refusing  to  accciit  the  solution 
of  the  problem  put  forward  by  the  Civil  Engineers  as  satisfactory,  and 
the  Council  would  oppose  any  solution  that  did  not  seem  to  them  satis- 
factory. When  a  satisfactory  solution  was  put  fonvard,  as  he  hoped  it 
might  be.  all  engineei-s  eicting  together,  the  Council  would  consult  the 
members  before  committing  them  to  it. 

At  a  largely  attended  meeting  of  the  Institutiox  of  Civil  Engixeers 
on  Tuesday  Sir  Alex.  Kennedy  exhibited  a  series  of  lantern  views  of  the 
damaged  districts  in  France  and  Flanders,  chiefly  i)roduced  from  photo- 
graph taken  bj-  himself.  Sir  AleXaxdek  said  it  was  almost  impossible 
to  realise  that  large  tracts  of  land  which  were  now  utterly  devastated 
were  formerly  covered  with  houses,  gardens,  orchards  and  cultivated 
fields.  In  the  course  of  his  lecture  he  pointed  out  that  much  of  the  damage 
to  churches  and  dwellings  was  not  done  unavoidably,  but  deliberately, 
out  of  sheer  devilment.  The  inhabitants  did  not  complain' so  much  of 
the  effects  of  shells  ujion  their  homes,  as  of  the  wanton  damage  done 
to  their  furniture  and  household  utensils,  which  were  deliberately  smashed 
or  thrown  out  of  the  windows.  In  some  cases,  too,  the  Germans  were 
guilty  of  defilement  of  whch  the  worst  hooligans  of  any  other  count  ry  would 
not  commit.  During  .Sir  Douglas  Haig's  advance  from  Amiens  to 
Delville  Wood  six  water  gaps  including  the  Somme,  had  to  be  crossed. 
These  were  bridged  by  the  Royal  Engineers  in  24  hours.  Excellent  views 
were  also  shown,  whit-h  gave  a  vivid  idea  of  difficult  operations  carried 
out  by  the  British  and  Colonial  troops,  such  as  the  crossing  of  the  St. 
Quentin  Canal,  followed  by  the  ascent  of  a  steep  bank  (iO  ft.  high. 
An  interesting  object  shown  was  a  memorial  erected  by  the  French 
in  honour  of  the  Highlanders  who  took  the  Chateau  of 
Buzancy,  after  the  French  and  Americans  had  failed.  It  bore  the 
inscription  "  Here  will  flourish  for  ever  the  glorious  thistle  of  .Scotland 
among  the  roses  of  France."  At  Ypres  our  soldiers  withstood  attacks 
for  a  longer  time  than  at  .Vrras  and  Verdun.  He  hoped  the  tower  of  the 
Cathedral  which  still  stood,  would  be  left  as  a  i)ermanent  memorial  of 
the  heroic  thin  line  of  men  which  prevented  the  German  advance  to  the 
Channel  Ports.  Ypres  was  as  much  entitled  as  Verdun  to  the  proud 
motto  :  "  On  ne  passe  pas." 


Miscellaneous. 

The  mi'mlxTs  of  the  .Ioint  Indixtriai.  Coixiii.  loit  the  T«amwaY3 
IxmsTitv.  who  have  Ihim  unable  to  reach  a  settlement  of  the  employees' 
demand  for  Ids.  jht  week  increase,  have  Ix'en  n'ferrcd  by  Sir  R.  Hornc 
to  the  Ministry  of  Transport,  and  Sir  William  Marwood  has  proini.sed 
an  immediate  innuiry  into  the  condition  of  the  tramways  industry. 

Considerable  credit  is  due  to  the  organisers  of  tln'  ingenious  funetioa 
which  was  arranged  on  Friday  last  at  Slaters"  Restaurant,  Cannon-street, 
for  the  entertainment  of  the  B.T.-H.  .Staff  of  .Mazda  Himse.  The 
organising  committee  arranged  an  affair  (might  (me  call  it  a  soiree  ?) 
which  included  a  little  cards,  lasting  for  rather  more  than  an  hour; 
a  little  supper  of  .sandwiches,  sweets  and  coffee;  and  finally  a  little 
concert,  in  which  every  item  was  rendered  by  a  member  of  the  B.T.-H. 
staff.  Mr.  .1.  X.  Stephens  distributed  the  prizes  and  occupied  the  Chair 
during  the  siibsei(uent  concert. 

The  annual  ilance  of  the  staff  of  Greexock  Corporation  electricity 
department  and  friends  took  place  in  the  Tontine  Hotel  on  2r)th  ulto. 
Through  the  efforts  of  .Mr.  W.  McGibbon,  installation  superintendent, 
the  hall  was  tastefully  decorated,  a  ))leasing  novelty  being  introduced 
by  way  of  four  B.T.-H.  tloodlight  projectors  fitted  with  coloured  screens. 
The  company  included  .Mr.  F.  H.  Whysall,  burgh  ohctrical  engineer,  and 
Mrs.  Whysall :  Bailie  Russell,  vice-convener  of  the  Electricity  Com- 
mittee, and  Mrs.  Russell  ;  but  the  convener  of  the  Electricity  Com- 
mittee (Mr.  N.  M.  Brown)  was  prevented  from  being  present.  Repre- 
sentatives of  many  leading  engineering  and  manufacturing  firms  were 
also  present.  Mr.  Roberts,  meter  superintendent,  was  responsible  for 
the  excellent  arrangements  of  a  very  successful  so(  ial  event. 

The  annual  general  meeting  was  held  of  the  Batti- Wallah's  Society 
at  the  Holborn  Restaurant  on  Monday  last,  the  retiring  president,  Mr. 
Hayden  T.  Harrison,  occupying  the  chair.  Mr.  Harrison,  together  with 
the  Committee  elected  in  1914,  carried  on  during  the  war.  Mr.  W.  Wyld 
was  elected  President  by  acclamation,  Mr.  W.  E.  Ireland,  a  \ice-president, 
and  5Ir.  F.  I'ooley  and  Jlr.  A.  .J.  Greenly  were  re-elected  Hon.  Secretary 
and  Hon.  Entertainment  Secretary  res[Jectively.  The  new  committee 
comprises  .Messrs.  E.  S.  Barralct,  W.  Blake,  J.  P.  McGuinness,  R.  Wilson 
Smith,  H.  Foulds  and  L.  S.  Richardson.  Batti-Wallah's  arc  reminded 
that  the  annual  dinner  will  be  held  at  the  Holborn  Restaurant  on  Alarch 
26,  and  tickets  may  now  be  obtained  from  the  Hon.  Secretary,  Broadway, 
Westminster.  London,  .S.W. 

In  the  Award  of  the  Industrial  Court,  on  the  application  of  the 
Engineering  Trade  Union  for  an  advance  of  Yos.  a  week  to  men  and  10s. 
to  youths,  a  new  principle  is  introduced.  In  December  last  the  men 
obtained  an  atlvance  of  '>s.  a  week  under  an  award  of  the  Interim  Court  of 
Arbitration,  largely  on  the  groimd  that  an  increase  in  |)rices  was  expected 
to  take  jjlace  during  the  winter.  That  expectation  appears  to  have  been 
partially  f\illilled,  the  official  index  number  of  the  cost  of  living  having 
advanced  from  120  above  pre-war  level  in  October  last  to  1.30  at  present. 
The  Court  now  hold  that  the  men's  claim  on  the  ground  of  the  cost  of 
living  fails. 

The  awards  of  the  Committee  on  PROoufTiox  andC'ouRTOF  Aruitra- 
tiox  were  given  principally  on  the  ground  of  changes  in  cost  of  living. 
The  present  decision  points  out  that  while  during  the  exceptional  cir- 
cumstances of  the  war  it  was  proper  to  take  into  account  the  cost  of 
living  as  the  principal  determinant  of  wages,  other  considerations  now 
arise.  The  view  is  held  that  the  remuneration  of  workpeople  should 
depend  on  the  value  of  the  work  done,  and  that  the  value  of  the  work 
done  depends  <m  the  state  of  the  market.  The  engineering  trade  is  in  a 
condition  of  exceptional  activity  owing  to  the  need  for  repairing  the  loss 
and  wastage  of  war.  The  rates  of  the  men  concerned  have,  apart  from 
advances  to  meet  the  increased  cost  of  living,  remained  unchanged  for 
several  years,  and  reference  is  made  to  the  relationship  between  wages 
in  the  engineering  industry  and  those  in  other  trades,  and  the  desirability 
of  stabilising  the  po.sition  in  the  industry  for  a  reasonable  period.  Haring 
regard  to  these  various  considerations,  the  Court  have  decided  on  an 
advance  of  (is.  a  week  on  time  rates  of  men  21  3'ears  of  age  and  over,  and 
an  advance  of  1.5  per  cent,  on  piecework  prices.  Half  the  advance 
becomes  due  on  April  1  and  the  remaining  half  on  June  1.  The  advances- 
are  payable  to  all  workers,  irrespective  of  age,  so  far  as  they  are  employed 
on  piecework,  and  also  to  labourers  under  21  years  of  age  who  are  cus- 
tomarily paid  men's  rates. 

Personal   and   Appointmenls. 

The  Marquis  of  Crewe  has  been  elected  President  of  the  .\--)i  jati  iN 
OF  Teihxk  AL  Institutioxs  in  succession  to  Lord  .Sydenham. 

The  Senate  of  Dublin  University  has  conferred  the  degree  of  D.Sc.  on 
Prof.  W.  H.  Brai:!;,  F.R.S..  of  the  University  of  London,  and  Prof.  R.  A. 
MiLLiKAX,  of  the  University  of  Chicago.  ■ 

The  UxivEiiSiTY  OF  Aberdeen  has  decided  to  confer  the  honorary 
degree  of  I^L.D.  on  .Sir  .J.  C.  Bose,  founder  of  the  Bose  Research  Institute, 
Calcutta,  and  on  Mr.  .1.  H.  .leans,  secretary  of  the  Roj'al  Society. 

Mr.  E.  M.  Hughman  has  left  for  Bombay  in  the  P.  &  O.  liner  "  Margha," 
accompanied  by  Jlrs.  and  Jliss  Hughman.  He  has  been  in  England  for 
a  few  months'  visit,  and  he  is  returning  to  superintend  his  firm's  Govern- 
ment contracts. 

Glasgow  Electricity  Committee  recommend  the  promotion  of  Mr. 
Robert  B.  Mitchell,  assistant  Manager  and  Engineer,  to  the  position  of 
general  manager  and  engineer  of  the  electricity  department  in  succession 
to  Mr.  W.  W.  Lackie,  who  was  recently  appointed  a  member  of  the  Com- 
mission on  Electrical  Supply.  Mr.  Mitchell  has  been  22  years  with  the 
Corporation. 
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Tenders  Invited  and   Accepted. 

Bacup  Corpnratiou  roquii\'  t^mlci-s  by  nuoii  March  27  for  une  year's 
eloctricity  supplies.     Forms  of  tender  from  the  Electrical  Engineer. 

DUNEDIN  (N.Z.)  Council  require  tenders  by  April  26  for  electric  car 
bodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk. 

Hkdkord  Corporation  electricity  ilepartnient  invite  tenders  for  year's 
supply  of  meters  and  cables.     Tenders  to  Town  Clerk  by  noon,  April  8. 

DrBLiN"  Guardians  want  tenders  by  noon  March  24  for  si-x  or  12 
months"  supply  of  electric  fittings,  &e.  Forms  of  tender,  &c.,  from  the 
-Master  of  the  "Worldiouse. 

Leith  Corporation  want  tenders  by  .Ajiril  13  for  one  year's  supply  of 
overhead,  electrical  and  car  fittings,  insulated  wire,  &c.  Schedules,  &c. 
from  the  Burgh  Surveyoi-. 

ToXTETH  P.iRK  guardians  require  tenders  by  March  24  for  three  months 
electrical  and  engineers'  supplies,  &e.  Forms  of  tender  from  theClerk, 
1.5,  High  Park-street,  Liverpool. 

"West  H-\M  guardians  require  tenders  by  March  25  for  si-x  months' 
supply  of  electrical  fittings,  ironmongery,  &c.  Forms  of  tender  from 
the  Clerk,  Union-road,  Leytonstone,  London,  E.U. 

Rho?JDD-A.  Comicil  want  tenders  by  noon  March  31  for  one  year's  supply 
of  a.c.  meters,  cable  joint  boxes,  compound,  cut-outs,  &c.  Specifications, 
&c.,  from  the  Engineer,  Electricity  Works.  Porth,  Glam. 

Newport  (Mon.)  Corporation  require  tenders  by  10  a.m.,"March  27  for 
(I)  traracar  bodies,  (2)  tracks,  and  (3)  electrical  equipment.  Forms  of 
tender,  &c.,  from  the  Borough  Electrical  and  Tramways  Engineer. 

St.  Annes-os-Se.i  Urban  Council  require  tenders  (by  29th  inst.)  for 
three-core  paper-insulated  lead-eo\-ered  and  armoured  pilot  cable, 
stoneware  trougliing  and  covers.  Particulars  from  the  engineer,  Jlr. 
J.  H.  Clothier. 

The  L-\xc.\shire  &  Yorkshire  K  mlwav  Company  require  tenders  by 
10  a.m.  March  22  for  12  months'  supply  of  signal,  telegraph  and  electric 
fittings,  and  signal,  telegraph  and  electric  light  wires,  &c.  Particulars 
from  the  Stores  Superintendent,  Osborne-street,  Manchester. 

The  City  of  MELBOITR^^:  invites  tenders  for  the  supply  of  12.000 
rfietal  filament  lamps.  Specifications  from  the  agents  of  the  City  Coun  il, 
Messrs.  Mcllwraith,  McEacharn  &  Company  Ppty.,Ltd.,  Billitei-  quae- 
buildings,  London,  E.C.  3.  to  whom  tenders  by  noon  March  30. 

The  Secretary  to  the  Tender  Board,  PcBi.ic  Works  Departme.nt, 
Wellington,  N.Z.,  wUl  receive  tenders  until  noon,  June  30,  for  elec- 
trical equipment  for  the  Arthur's  Pass  Section  of  the  Midland  Railway. 
Specifications  from  the  Head  Office  of  the  Department,  Wellington,  N.Zj. 

OUDTSHOOEN  (Cape  Province)  Municipality  requiiv  tciidi  ^^  by  April  24 
for  supply  of  a  loco,  type  steam  set  with  generat'ii  :in<l  -»  ii<  hboard,  or, 
alternatively,  (a)  boiler  and  auxiliaries,  [b)  steam  si  t  \hiIl  umerator,  (c) 
condenser  and  auxiliaries,  and  ((/)  switchboard.  Specification  from  the 
Municipal  Electrical  Engineer. 

Tenders  are  invited  for  the  supply  and  delivery  in  Melbourne  of  two 
2,C00-kw.  rotary  converters  and  h.-t.  and  d.-c.  switchgear.  Specifica- 
tions from  the  Agents  of  the  City  Council  Messrs.  Mcllwraith,  McEacharn 
&  Company  Proprietary,  Ltd.,  Billiter-square-buildings,  London,  E.C.  3. 
Tenders  to  the  Town  Clerk,  Melbourne,  by  April  12. 

Heywood  Electricity  Committee  has  accepted  the  tender  of  the 
Macintosh  Cable  Company  for  a  further  supply  of  e.h.t.  cables. 

SuXDERL.iND  Corporation  has  accepted  the  tender  of  the'  British 
Insulated  &  Helsby  Cables,  Ltd..  for  insulating  tape  ;  and  that  of  Fer- 
guson. Palin,  Ltd.,  for  smtchgear. 

MiDDLESBRo'  Corporation  has  accepted  the  following  tenders :  — 
British  Insulated  and  Helsby  Cables,  three  miles  h.t.  cable,  £0,370,  and 
720  yards  of  •4X'4X'15  sq.  inch  cable,  £1,248;  Metropolitan  Vickers 
Electrical  Company,  seven  150  k.v.a.  single-phase  transformers,  £2,030, 
and  twelve  3,000  volt  switches,  £1,470. 

Great  Yarmoutj  Corporation  invite  tenders  for  supply  and  erection 
of  one  2,000  kw.  turbo-alternator,  one  750  kw.  rotary  converter  and 
transformer,  and  one  750  kw.  frequency  changer.  Specifications  from 
*Jie  consulting  engineers  (Messrs.  Preece,  Cardew  &  Rider),  8,  Queen 
dime's  Gate,  London,  S.W.I,  and  ma\-  be  seen  at  the  office  of  the  Cor- 
poration electrical  engineer.  Mr.  Gordon  Bryant.  Tenders  to  the  Town 
Clerk  by  11  a.m.  -\pril  10. 

Educational. 

In  order  to  provide  more  accommodation  at  the  Cavendish  Laboratory 
at  C.A-MBRIDGE  University  it  is  jjroposed  to  proceed  with  the  building 
of  a  second  storey  over  the  large  laboratory. 

Glasgow  University  has  accepted  an  offer  of  £5,000  to  estabUsh  a 
lectureship  in  electrical  diagnosis  and  therapeutics  at  the  Western 
Infirmar3-.  In  regard  to  the  foundation  of  the  new  Cargill  Chair  of 
Applied  Physics,  the  draft  ordinance  has  been  approved  and  the  Faculty 
of  Science  have  expressed  their  appreciation  of  the  gift  which  made 
such  a  valuable'addition  to  the  scientific  resources  of  the  University. 

The  Ramsay'  Me.mokial  Fund  Com.mittee  have  allotted  £25,000 
towards  the  erection  of  a  Ramsay  Memorial  Laboratory  of  Chemical 
Engineering,  but  £50,000  is  needed  for  building  and  equipment,  and 
£25,000  is  needed  as  an  endowment  fund.  The  Committee,  who  have 
decided  to  close  the  general  fund  in  .June,  are  making  a  final  appeal  for 
contributions,  which  should  be  sent  to  the  hon.  treasurers.  Lord  Glen- 
conner  and  Prof.  J.  Norman  CoUie,  at  University  College,  Gower-street, 
London,  W.C. 


Hnsiness    Itenii^,   &c. 

EiiiTn's  E.\ui.NEEKi-Nu  Co.MPANV.  LTii.,  liavc  now  removed  i,o  83,- 
Kingsway,  London,  W.C.2,  and  the  telephone  number  is  tierrard  1100. 

Thomas  Hall  and  Jas.  N.  Johnson  (trading  as  .James  Nelson  Johnson 
&  Company),  electricians,  25,  Porter-street  and  OSa,  Wright-street,  Hull, 
have  dissolved  partnership.     Debts  by  Mr.  Hall. 

ifessrs.  Matthews  &  Yates,  Ltd.,  have  publishetl  a  new  booklet  on 
their  patent  system  of  humidification,  heating,  cooling  and  ventilating 
for  textile  factories,  &c.     The  system  is  independent  of  the  main  drive. 

Arthur  L.  Furneaux  and  .\rthur  (!.  Thomas  (trading  as  Furneaux  & 
Thomas),  electrical  enu'iii''' r^  ami  ruiitractors,  Swansea,  have  dissolved 
partnership.     Debts  by  Mi.    I'Ih.ih.is.  who  continues  the  business. 

Alex.  Geo.  Smith  and  .l.iMpli  Smith  (trading  as  A.  G.  and  J.  Smith), 
electrical  engineers,  122,  Titchfield-street,  Kilmarnock,  haX'e  dissolved 
liartnership.  Debts  by  Mr.  A.  G.  Smith,  who  continues  the  business 
under  his  own  name. 

Hy.  W.  .Johnson  and  .John  O'Stdlivan  (trading  as  Johnson,  O'SuUivan 
&  Compa«y),  electrical  engineers,  5,  Manor-parade,  Church  End, 
Finchley,  London,  N.,  have  dissolved  partnership.  Debts  by  Mr. 
Johnson,  wlio  continues  under  the  present  style. 

Mr.  Fred  S.  Lee,  Importer  of  Electrical  Appliances,  of  38,  Market- 
street,  Sydney,  .\iistralia.  has  arrivetl  here  by  way  of  .Japan  and  America. 
Mr.  Lee,  who  (is  i.|iii  -i  iiimj  Messrs.  Dorman  &  Smith  in  Australia), 
invites  corrcspoiiilni.  r  im  In,  i.  iii|h.iary  office  at  59,  Mark-lane,  London, 
E.C.3,  from  elcrtiii.al  uianiifai  i  uivrs  desirous  of  disposing  of  their  pro- 
ducts in  the  Commonwealth  of  Australia  and  New  Zealand. 

Sir  J.  F.  P.iy^ne  Gall wey.  Brown  &  Company-,  Ltd.,  is  the  title  of  a 
new  cnnipanv.  with  a  capital  of  £50,000,  which  has  acquired  the  interests 
of  Mi~,r,  I'iNiir  ilallwey.  Brown  &  Company,  formerly  trading  at  49, 
(^111  r  11  \  1-  tuM  ,1  n  .  t.  E.C.4.  Jhe  offices  of  the  new  company  are  at 
5S,  \'u  tuiia-.,ucit.  S.W.I.  The  joint  managing  directors  are  Sir  J.  F. 
Payne  Gallwey  and  Mr.  C.  L.  Brown,  A.M.I.E.E.  The  company  carries 
on  the  business  of  a  central  organisation  for  the  distribution  of  machinery, 
equipment  and  stores  for  collieries  and  works,  exporters  and  importers. 
The  company  has  a  staff  of  expert  engineers,  and  has  facilities  for  carrjing 
out  complete  equipment  of  collieries  and  works.  Separate  departments 
deal  with  the  supply  of  materials  and  the  expert  technical  supervision  of 
work  carried  out.  From  its  inception  the  company  has  expanded  to  such 
an  extent  that  it  has  been  found  necessary  to  open  branch  offices  in  the 
principal  coal  centres. 

Mr.  R.  E.  Winkfield,  M.I.E.E.,  after  15  years  has  just  returned  from 
India,  where  he  held  the  position  of  agent  and  chief  engineer  to  the 
Calcutta  Electric  Supply  <  'nrjinration.  and  he  has  been  appointed  general 
adviser  to  the  ln'ini.  Mr.  W'liikli.ld  lias  now  associated  himself  with 
the  Robertson-! 'nil ■  i  Miii|iaii\  . .1  ...  I'.ishopsgate,  London  (and  New  York), 
which  firm,  in  ciinjnib  Imm  «  ilh  .Messrs.  Graham  &  Compnay,  of  Calcutta 
and  Bombay,  lia\r  .■.t,il.lisln-d  a  large  connection  with  the  mills  and 
factories  througli.  lilt  lii.li  i  and  the  East,  by  acting  as  bujing  and  shipping 
agents  in  the  I'niteU  Kingdom  and  America.  Mr.  Winkfield's  long 
experience  of  oriental  engineering  recjuirements  will  enable  him  to  be  of 
assistance  to  those  wishing  to  purchase  machinery  for  India  and  the 
East.  Before  going  to  India  he  was  for  seven  years  %vith  the  Metro- 
politan Electric  Supply  Company.  Later  he  joined  the  British  Thomson- 
Houston  Company,  and  was  for  some  years  engaged  in  the  electric  con- 
struction work  of  the  Central  London  Railway  ;  thereafter  he  Ijccame 
resident  engineer  on  the  Great  Northern  &  City  Railway,  until  he  left 
England  for  the  East. 

Liiqnidations, 

Ebonitis,  Ltd..  is  b?ing  wound  up  voluntaril.v.  and  Mr.  E.  C.  Moore, 
3,  Crosby-sq.,  London,  E.C.3,  has  been  appointed  Uquidator. 

A  meeting  of  creditors  of  the  Trafford  Power  and  Light  Supply 
(1902),  LtdT,  will  be  held  at  60-62,  .Spring-gardens,  Manchester,  on 
March  26. 

A  first  and  final  cUvidend  of  20s.  is  payable  at  33,  Carey-street,  London. 
W.C.2,  to  non-enemy  creditors  of  the  Electrical  Company,  Ltd.,  and 
the  A. E.G.  Electrical  Company  of  South  Africa,  Ltd. 

A  meeting  of  creditors  of  the  TelephoS  Domestic  &  Street  Lighting 
Co.MPANY.  Ltd.,  will  be  held  at  Room  805,  Salisbury  House,  London, 
E.C..  on  March  25.  Claims  are  to  b?  sent  to  Mr.  H.  H.  Foster,  805/9, 
Salisbury  House,  by  April  30. 

At  a  meeting  of  creditors  of  F.  Hisband,  Ltd.,  electrical  engineers,, 
of  Craven  House.  Kingsway,  London,  W.C,  last  week,  it  was  stated  by 
the  Liquidator  (Mr.  R.  S.'Farries)  that  the  total  capital  put  into  the 
concern  was  £2,257.  No  shares  having  been  allotted,  the  amounts  put 
into  the  business  appeared  as  advances,  but  it  was  always  intended 
that  the  money  should  be  for  shares.  The  whole  of  the  £2,2.57  had 
been  lost,  and'  the  company  had  two  bank  overdrafts  amounting  to 
£1.697.  The  assets  were  estimated  to  realise  £3,133,  including  £81 
which  had  to  be  deducted  for  preferential  claims,  and  the  remaining 
£3,052  was  subject  to  the  claims  of  debenture  holders,  £2,428.  Liabilities 
to  creditors  aggregated  £3.346.  Owing  to  the  liquidation  the  licence  of 
the  company  to  nianufacture  and  sell  the  "  Husband  "  fire  had  termin- 
ated, so  he  "did  not  think  there  could  be  much  value  in  the  goodwill. 
Several  creditors  expressed  dissatisfaction  at  the  position  disclosed,  and 
it  w*as  resolved  to  applv  to  the  Court  for  the  appointment  of  Mr.  W. 
Osborne  (Messrs.  Corfield  &  Cripswell)  as  liquidator,  and  a  committee  of 
inspection  was  nominal. -.1.  .  .nsistinL'  ..f  Mr.  J.  Scriven  (Z.  Electrical. 
Company),  Mr.  E.  Heatli  ill,  iili.  Wiii-iii.M  &  Company)  and  a  repre- 
sentative of  the  General  Kl.rtin    I  .niipauy. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

ThI  taUooint  abstract  Trom  somi  of  the  sptcificalions  raently  published  haM  ban 
tpteiallycompUtd  by  Messrs.  Mbwburn,  Ellis  &  Co.,  Chartered  Patent  Atnils, 
TOondTlt  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  front  the  date  on  which  the  application  vas  lodged 
at  tilt  Patent  Ogice  the  former  is  twen  in  brackets  otter  the  title. 
1919  Specifications. 
136.497  SiEUE.ss  Bscs.  &  Co..  Petjthory  Sl  Suuner.    Selecting  devices  for  automatic 

telephones/stems.    (14,7,19.) 
J36.500  WiNNE.     Electric  furnace  control  apparatus.    (2/1/19.) 
136.511  Hausdorf.    Telephone  receivers.    (9/9/19.) 

136.515  Ferranti.  De  Wall  i  Fesranti,  Ltd.    Measurement  of  alternating  electric 
current  power.     12112  18.1     (Divided  Application  on  21.466/18.1 

Rela-.i^i  :;  .  •..k.-r.-rr.eni  meter  for  the  measurement  of  the  wattless  component 
of  elt-'  r.jle-phase  circuit,  having  different  relative  shunt  flux  lags 

and  e  ~site  torques  on  a  non-inductive  load. 

136.516  C-  Co..  Reeves  &  Crawford.     Electrical  fuses.    (12/12/18  I 

iC.  .:i  on  20.686, 18.) 

136.589  Haooas  i  Ha.,jas.     Electric  motor  drives  for  planing  machines  and  the  like 
(16.10/18.) 

136.679  Harvey.     Electrically-heated  melting  furnaces.    (9/1/19.)  • 

136.683  Smith.    Magnetos  for  ignition  purposes.    (17  1/19.) 

136.691  Lessells.     Electric  cable  carrying  or  supporting  means.    (25/1/19.) 

136.694  Ross.    Anti-vibration  electric  light  fittings.    (31/119.)    (Addition  to  122.707) 

136.696  Marks.    (Splitdorf     Electrical    Co.)    Ignition-magneto    generating    devices 

(31 '1  19.) 
136.705  Conner    &    Puckette.    Magneto-electric    machines    for    internal-combustion 

engines.     (10,-2/19.) 
136.712  Western  Electric  Co.    Transmission  system  for  transmitting  high-frequency 

electric  currents.    (19  219.) 
136.720  Meacher.    Method  of  electrically  welding  platinum  or  other  metal  discs  to  the 

ends  or  heads  of  metal  screws  or  rods.    (25,2/19.) 
136.722  MiDCLEY  &  Vandervell  &  Ck5.     Induction  coils.    (26/2, 19.) 
136.762  F%DERSEN.    Arc  generators  of  electric  oscillations.    (4/3, 19.) 
136,791  BuRDON.    Telephonic  arrangement  for  use  by  firemen.    (15/9/19.) 
136.960  Watson  &  (^..  Greaves.  Etchells  &  Travis.     Electric  furnaces.    (21/2/19) 
136.%7  Collins.  Collins  &  Pitcher.    Connectore  for  use  with  electrically  operated 

or  heated  devices.    (3,3/19.) 
136.998  Perree.     Electrical  resistances.    (8/5/19.) 

137.002  Ames.     Electrical  generators.    (29//5/19.) 

137.003  A.MES  &  GiLLiNSON.    Electrical  condensers.    (29/5/19.) 

137.012  Lauth.     Electric     cooking    or     heating     apparatus.      (23/12/18.)    (Divided 

Application  on  21.547/18.) 
137,018  Siemens  Bros.  &  Cd..  Christian  &  Sumner.    Selecting  devices  for  automatic 

and  telephone  systems.    (14/7/19.) 
137.367  Cohen.    Telephone  circuits.    (9/1/19.) 
137,390  Automatic  Telephone  Mfg.  (io.   &  Bates.    Automatic  telephone  systems 

(24/1  19.) 
137.410  Thorne.    Electrical  switches.    (20/2/19.) 

137.417  Odierno.    Trolley  for  electric  tramways.    (27/2/19.) 

137.418  Marsh.  Electrical  push  switches  for  mines  or  other  gaseous  places.  (28/2/19.) 
137.433  Gardner.  Electric  signalling  controlled  by  mechanical  vibrations!  (22/3/19) 
137.437  TiDSwELL  &  Kirkland.    Trolley    heads    for    electric    tramcars    and    other 

vehicles.    (28,3/19.) 

137,477  Macropoulos.     Rotary  rectifier  of  alternating  current.    (12/6/19.) 

The  recti6er  comprises  a  rotary  shaft,  three  brushes  connected  for  the  positive 
impulses,  three  brushes  connected  for  the  negative  impulses,  corresponding  contact 
segments  mounted  to  rotate  with  the  shaft,  and  a  collector  ring  in  electrical  con- 
nection with  each  group,  positive  and  negative,  of  the  contact  segments,  in  which 
the  contact  segments  and  collector  ring  of  each  group  are  insulated  from  the  contact 
segments  and  collector  ring  of  the  other  group,  and  the  contact  segments  of  each 
group  for  contact  with  the  brushes  of  that  group  are  arranged  to  followone  another 
in  the  relation  of  the  several  phases  of  the  current. 

137,489  Railing,  Gerrard  i.  Wilson.    Electric  cut-outs.    (26/2/19  ) 

137.590  Conrad.    Electric  fuse  cartridges.    (13/1/19.) 

137.591  Conrad.     Electric  fuse  supporting  plugs.    (13/1/19.) 

137.592  Melaun.     Electric  light  sockets     (13  1,19.1 

137.600  Sadler.    Cases  or  containers  for  electric  lamp  bulbs.    (20/1/19  ) 

137.609  M.-iTHEsoN  &  Kaelin.     Electrolytic  cells.    (231, 19.) 

137.612  Tate    &    Monkhouse.    Automati;    cut-cuts  and    substitutional  resistances 

'(24/1/19.) 
137,622  Dingley   &   Major.    (I^ntact-breakers    for    magnetos.    (30/1/19 )    (Cognate 
application  15.972/19.) 


APPLICATIONS  FOR  PATENTS. 
Note.— A/ames  leithin  parentheses  are  those  of  communicators  of  inventions. 


Nov 


26,859  McLaughlin.    (Contact  makers  for  magnetos. 

26,873  Taylor.    Electrical  distribution  with  alternating  current  systems. 

26.887  B.RowN  &  Pearson.    Dynamos,  motors.  &c. 

November  3,  1919. 
26,935  Turncck.     Electrical  resistances. 
26,980  Caughrean.     Incandescent  lights. 
26,990  Davenport  &  Co.  &  White.     Electric  ignition. 
27.006  COBBOLD.    Thermionic  and  other  ionic  tubes. 
27.026  Martin  &  Sharp.    Trolley  heads  for  tramcars. 
27,040  St.  George  Moore  &Whitmore.  Supporting  antennae  used  in  wireless  telegraphy. 

November  4.  1919. 

27.082  JoiCE.    Electromagnetic  ratchet  movement. 

27.083  JoiCE.     Distant  control  for  electric  supply  systems 

27.085.  27.086  Edison  Swan  Electric  Co.  &  Wrighton.     Electric  bells. 

27.097  Cooper.     Locking  holder  for  electric  lamps. 

27.099  White.     High-speed  electric  signalling. 

27,115  Deutsche-Maschinenfabrik  A.G.    Ckjnvertor  plant.    (13/3/19,  Germany.) 

27.123  Malatesta.     Incandescent  lamps. 

27.134  Dunn.    Obtaining  electrical  energy  from  the  atmosphere. 

27.143  Russell.     Electric  power  generating  units. 

27.150  BooRNE.     Machine  for  coating  and  winding  electrodes 

27. 151  B.  T.-H.  Co.    (C.  E.  Co.)     Electric  resistance  units. 

November  5.  1919. 

27.194  EccLES.    Telegraphic,  &c..  circuits  for  use  with  ionic  tubes  or  valves. 

27.195  Angold  &  [JAILING.     Portable  accumulators. 

27.196  RoDDEs.     Electric  heat-producing  element. 

27.222  Metropolitan  Vickers  Electrical  Co.  &  Ayres.    A  C  motors 

27.226  TwEEDlE.     Portable  electric  lamps. 

27.231  HuNTSwoRTH.     Electrical  indicator. 

27.256  Avre-Cark.     Hygienic  device  for  use  with  telephones. 

November  6.  1919. 
27.314  Scott-Taggert.     Vacuum  tubes  for  wireless  communication.  &c. 
27.324  Electromotors.  Ltd.,  Greenhalgh  &  Longbottom.    Electric  driving,  ic.,  of 

planing  machines. 
27.340  Baker  &  Parsons.    Switches. 
27.342  Alavoine.     Electrical  heat  pads. 

27,346  Midland  Electrical  Mfg.  Co.  i  Bakber.    Ironclad  switches. 
27,376  BuRtioN.    (Siemens  Schuckertwerke.)    Arc   lamps  or   projectors   and  carbons 

therefor. 


Companies'  Reports,  &c. 

Lo.NDON  Supply  Companies. 

The  prolit  of  tlie  Bro.mptox  .vxd  Kevsinoton  ELEcTuiriTV  SrpiM.Y 
f'oMP.vNV.  Ltd.,  for  1910  wa.s  £2!'.3(i2,  ami  with  bnlnncc  (f2,27(!)  broii);lit 
foiTtarfl.  intfix'st.  Ac,  makes  a  total  of  £32,948.  After  (Icdiictiiig  f  l.dSl 
for  the  interim  dividend  on  tlie  7  per  cent,  ciinnilative  pii'teri'iu'e  shaivH. 
and  £o,!)(i!l  interim  dividend  at  rate  of  7  per  cent,  per  nnnuiii  for  the 
half-year  on  the  ordinary  shares,  the  directors  recommend  that  the  balance 
(£25,948)  lie  dealt  with  by  writinj;  £181  off  cost  of  investments,  plaeing 
£8,000  to  nserve,  payinf;  the  dividend  cjii  the  preference  shares  for  half- 
year  ended  Dec.  31  (£(il,018)  and  a  dividend  on  the  oitlinaiy  shares  for 
the  half-year  ended  December  at  the  rate  of  17  per  cent,  per  annum, 
making  12  per  cent,  for  year  (£I4,.">19),  paying  £l,(loo  as  directors"  addi- 
tional reiiumeration,  and  carrying  forward  £1.230.  There  are  7,389 
consumers  (against  7,013)  and  the  efiuivalent  of  433,1.'>2  3o  watt  lamjis 
is  connected,  an  increase  of  30,470. 

Mr.  A.  W.  Tait.  C.B.E.,  who  presided  over  the  meeting  of  the  Metro- 
POLITAX  Electhic  Supply  Company  last  week  said  the  increase  in 
revenue  was  largely  due  to  the  extension  of  the  lighting  load  during  the 
last  quarter  of  1919,  wlien  all  lighting  Restrictions  were  re-moved. 
A  satisfactory  feature  had  been  the  number  of  new  consumers  con- 
nected, representing  2,8()7  kw.  There'  was  every  evidence  that 
the  demand  for  electricity  for  all  jiurposes  was  broadening  out 
considerably.  The  costs  of  generation  and  distribution  showed 
an  increase  of  £29,000,  of  which  about  £14.000  was  accounted  for  by 
the  increased  cost  of  coal,  notwithstanding  the  decrease  in  the 
number  of  units  generated  and  the  consequent  diminished  consumption. 
The  increase  in  wages  and  salaries  accounted  for  £9,700,  and  the  wages 
for  the  curre'nt  year  would  be  still  further  increased  by  a  sum  representing 
an  additional  war  allowance  of  5s.  per  week,  which  was  granted  in 
January  last.  Substantial  increases  in  the  war  allowances  had  also  been 
granted  to  the  staff  to  meet  the  increased  cost  of  living.  The  capital 
expenditure  was  £53,805,  against  £25,2(i7  in  the  previous  year.  This 
item  would  show  a  s  bstantial  increase  over  the  next  few  years  if  they 
were  to  jirovide  adequately  for  the  demand  of  the  consumers  already 
connected  and  those  who  were  likely  to  come  on  to  their  system  in  the 
near  future.  The  progress  of  the  Uxbridge  Company  was  quite  satis- 
factory. The  increase  in  load  in  the  metropolitan  area,  not  only  in 
London  and  Paddington,  but  also  in  the  western  area,  would  shortly 
necessitate  installing  further  plant  in  the  Willesden  station  and  the  laying 
of  additional  feeders,  particularly  in  the  western  area.  The  directors 
recommended  a  final  dividend  at  rate  of  10  per  cent,  per  annum,  making 
a  total  distribution  for  the  year  of  6  per  cent.,  absorbing  £oO.O(IO.  leaving 
£4,-440  to  be  carried  forward.  The  directors  were  pleased  again  to  be  able 
to  recommend  an  increase  in  the  dividend,  accompanied  as  it  was  by  a 
substantial  increase  in  the  amount  carried  to  depreciation  and  reserve 
fund.  The  progress  made  since  the  close  of  the  year  supported  the 
opinion  that  they  wovild  be  able  to  continue  the  increased  dividend. 

Addressing  the  shareholders  of  the  Charing  Cross,  West  End  &  City 
Electricity  Company,  Ltd.,  at  the  meeting  on  Thursday  last,  the 
chairman  (Mr.  W.  F.  Fladgatc)  stated  that  the  outstanding  feature  of 
the  past  year  was  the  increase  in  the  units  sold  and  the  consequent 
increase  in  gross  revenue.  In  the  City  area  their  output  was  nearly 
2,000,000  units  more  than  in  1911,  the  previous  record  year.  In  the 
West-end  area  the  output  was  the  highest  of  any  preceding  year  except 
1913,  and  had  the  .sale  of  current  forjiublic  lighting  been  normal  the  output 
for  even  that  Jear  would  have  Ix-en  exceeded.  While  that  increase  was 
satisfactory,  the  strain  put  upon  their  resources  had  only  been  met  by 
the  most  careful  work  at  their  stations,  "and  much  praise  was  due  to  their 
staff.  In  1918  and  last  year  they  did  some  of  the  repairs  which  during 
the  war  it  was  practically  impossible  to  do.  They  also  ordered  new  plant, 
but  delays  had  occurred.  A  large  turbine  which  shimid  have  been 
in  position  in  November  would  not  he  delivered  until  .June  next.  Costs 
have  again  increased,  the  main  cause  being  the  cost  of  labour  and  the 
price  of  coal.  Increases  sanctioned  made  the  war  bonus  payable  to  all 
employees  no  less  than  33s.  (id.  per  week,  and  a  further  award,  increasing 
the  wages  of  some  engineers,  was  made  in  February  last.  With  regard 
to  the  delivery  of  coal,  they  and  all  other  electrical  lighting  companies 
felt  that  they  had  not  been  treated  fairly  by  the  authorities.  They  had 
been  practically  obliged  to  take  whatever  was  delivered  at  the  jirice  which 
was  fixed,  and  in  many  cases  what  has  been  delivered  was  little  more  than 
rubbish.  In  1914  their  coal  bill  did  not  amount  to  £40,(1(10  ;  in  1918  it 
came  to  £108,000,  and  last  year  to  £157,000.  However,  receipts  had 
largely  increased  ;  those  in  the  West-end  by  some  £70,0(10  and  in  the 
City  by  nearly  £100,000.  Their  ma.ximum  price  in  the  City  was  fi.xed 
after  the  maximum  price  which  was  fixed  for  their  comiieting  company, 
and  while  that  coiniiany  was  allowed  to  go  up  to  a  maximum  con,siderably 
exceeding  theirs,  they  had  been  prevented  by  the  authorities  from 
increasing  their  maximum  beyond  the  very  moderate  one  which  existed, 
and  one  which  did  not  in  any  way  correspond  with  the  increased  expen- 
diture of  producing  energy.  After  analysing  the  figures,  he  said  they 
were  paying  a  final  dividend  of  5s.  per  share,  making  7  per  cent,  for  the 
whole  year  ;  £10.000  was  to  be  put  to  general  reserve  and  £8,(J00  be  carrit  d 
forward.  In  the  City  their  available  total  was  £66,(37(),  out  of  which  they 
provided  for  the  interest  on  debenture  stock,  loans  and  advances  ;  and 
after  paying  the  dividend  on  the  preference  shares,  £10,000  was  to  be 
transferred  to  general  reserve  and  £7,217  10s,  7d,  carried  forward.  Much 
had  been  spent  upon  repairs  at  Bow  station,  but  a  considerable  amount 
of  capital  expenditure  would  be  required  to  enable  the  company  to  meet 
the  calls  upon  its  resources. 
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In  moving  the  adoption  of  the  report  of  the  County  of  London 
Electric  Supply  Company,  Ltd.,  at  the  meeting  on  Monday,  the 
chairman  (Sir  Ernest  V.  Hiley,  K.B.E. )  sai.l  Uiat  lir  was  in  the  fortunate 
position  of  being  able  to  announce  satisf.n  i  >  i  \  |  m  i^i  ,ss  in  every  direction. 
The  net  results  were  that  £50,000  wun  I'nn.;  iila.nl  to  reserve  for  de- 
preciation; they  were  creating  fnr  tin-  hrst  time  a  general  reserve 
account,  and  iilacing  thereto  t+a.OOO  out  of  revenue ;  preliminary 
expenses  had  been  written  down  out  of  revenue  by  £5,000  ;  an  increased 
dividend  of  1  per  cent,  was  to  be  paid  on  the  ordinary  shares,  making 
8  per  cent,  (instead  of  7  per  cent.)  for  tlie  year,  while  £19,188  was  being 
carried  forward  against  £15,515  brought  into  the  accounts.  Receipts 
from  sale  of  current  and  meter  rentals  amounted  tu  i'.i4:',:}S4,  an  increase 
of  29  per  cent.  The  gross  receipts  (£576,lltii  >lhi«r.l  an  increase  of 
27  per  cent.  The  total  working  costs  were  t.'i.'iS.iUL',  an  increase  of 
£86,261,  so  that  about  70  per  cent,  of  their  increased  revenue  had  been 
swallowed  up  in  increased  costs.  The  items  of  coal,  salaries,  wages  and 
repairs  accounted  for  £71,598  of  the  increase,  while  rates,  taxes  and 
insurance  accounted  for  £8,260.  They  were  carrying  to  credit  of,  net 
revenue  account  £217,473,  against  £l"79,430,  which,  with  the  amount 
brought  forward,  made  £232,989.  Those  results,  having  regard  to  the 
abnormal  conditions  and  difficulties,  must  be  regarded  as  very  satis- 
factory, particularly  as  the  hghting  restrictions  were  not  removed  until 
towards  the  close  of  1919.  Owing  to  the  rapid  growth  of  the  business 
the  capital  expenditure  for  the  current  year  must  necessarily  be  heavy, 
as  they  were  increasing  the  capacity-  of  their  Wandsworth  station  to 
enable'  them  to  deal  with  the  greatly  increased  demand.  Practically 
the  whole  of  the  capital  expenditure  (£1.30,043)  during  the  year  was 
j)rovided  out  of  revenue  ;  and  although  the  balance  shown  as  reserve 
for  depreciation  was  £202,025,  they  had  written  off  from  time  to  time 
out  of  that  account,  in  respect  of  plant  scrapped,  a  sum  of  £210,564,  thus 
makini!  a  total  of  £412,589  provided  for  depreciation.  The  associated 
companies  continued  to  make  satisfactory  progress  and  the  South 
London  and  Bournemouth  companies  were  both  paying  dividends  in- 
creased by  1  per  cent.  The  commercial  and  general  progress  was  in 
everv  wav  satisfactory.  The  applications  for  new  business  showed  an 
increase  of  8,532  kw..  and  the  sale  of  units  had  increased  by  2,161,409, 
while  the  demand  on  the  stations  was  7,100  kw.  over  last  year,  and  the 
number  of  consumers  had  increased  by  nearly  3,000.  Their  bulk  supply 
business  also  showed  considerable  expansion.  The  time  had  now  come 
when  they  must  proceed  with  the  long-delayed  programme  of  develop- 
ment at  Barking  which  had  been  held  up  during  the  war.  The  figures 
he  had  given  for  the  past  year  constituted  a  record  in  the  company's 
history  in  several  respects.  It  was  gratifying  to  know  that  the  progress 
shown  since  the  close  of  the  year  was  even  more  marked.  There  was  an 
increase  of  23  per  cent,  in  the  kilowatts  of  new  business  and  an  increase 
of  22  per  cent,  in  the  units  sent  out.  The  company  had  now  reached  a 
stage  in  its  history  when  an  increased  margin  of  profit  on  the  capital 
invested  might  be  anticipated. 

During  1919  the  capital  expenditure  of  the  City  of  London  Electric 
Liohtino  CoMP.iNY",  Ltd.,  amounted  to  £28,466,  but  £36,590  was 
WTitten  off  buikUngs,  plant,  &c.,  leaving  the  net  expenditure  £1,999,772, 
a  net  deduction  of  £8,124. 

The  revenue  for  the  year  was  £521,1 16  and  with  interest  on  investments, 
&c.  (£5,756),  the  total  was  £526,872.  Deducting  expenses  of  generation 
■and  distribution  (£213,394),  repairs  and  maintenance  of  buildings, 
niachinerv,  &c.  (£21,327),  street  lighting  expenses  (£8,672),  rent,  rates, 
&c.  (£97,730),  leaving  £185,748,  and  with  £20,019  from  1918,  the  total 
available  is  £205,767.  After  proriding  for  interest  on  loans  from  bankers 
and  on  first  and  second  debenture  stock  (£23,863),  contributing  £2,082 
iOs.  to  employees"  provident  and  Ijenevolent  funds  and  under  National 
Insurance  Act,  £3,600  as  special  contribution  to  benevolent  fund,  writing 
£10,000  off  cost  of  investments  and  transferring  £62,130  to  reserve, 
leaving  available  £104,092.  The  directors  recommend  payment  of  a 
dividend  of  12s.  per  share  on  the  preference  shares  (at  the  full  rate  of 
6  jjcr  cent,  per  annum)  and  20s.  pershare  on  the  ordinary  shares  (at  rate 
•of  10  per  cent,  per  anntmi).  On  account  of  these  dividends  6s.  per  share 
on  both  classes  of  shares  was  paid  in  September,  leaving  6s.  per  share 
on  the  preference  and  14s.  on  the  ordinary  shares  (less  tax)  to  be  paid. 
In  addition,  a  bonus  of  6s.  per  share  will  be  paid  on  the  ordinary  shares, 
on  account  of  reduction  of  diridends  for  the  years  1914  and  1915, 
leaving  to  be  carried  forward  £23,050. 

The  directors  regard  the  result  as  very  satisfactory  and  are  pleased 
to  be  in  a  position,  not  only  to  revert  to  the  pre-war  rate  of  dividend 
for  the  past  year,  but  also  to  make  good  to  some  extent  the  loss  in 
dividends  suffered  by  the  shareholders  during  the  war.  They  have  also 
*  been  able  to  give  substantial  benefits  by  the  reduction  of  charges  to 
the  Company's  consumers  dating  from  September  last.  This  reduction 
is  in  addition  to  any  further  benefit  which  certain  consumers  may  receive 
in  due  course  from  the  rebate  of  10s.  per  ton  on  coal  used  for  domestic 
purposes.  The  average  price  of  private  supply  was  3-81d.  per  unit, 
against  3-27d.  in  1918.  The  number  of  units  generated  was  38,774,187 
(against  31,731,491)  and  sold  31,256,348  (26,656,655),  and  the  total 
maximum  supply  demanded  25,410  kw.  (against  18,900  kw.).  The  total 
units  sold  for  power  purposes  were  12,092,541  and  for  heating  5,070,399, 
a  total  of  17,162,940  units,  or  56-76  per  cent,  of  the  total  units  sold  for 
private  supply.  The  provision  of  adequate  supplies  of  coal  has  caused 
■considerable  an.xiety.  Notwithstanding  very  irregular  deliveries  and 
;sadly  inferior  qualities  only  obtainable,  the  supply  has  been  maintained 
-without  interruption,  for  which  great  credit  is  due  to  the  engineering 
staff.  In  1902  a  superannuation  fund  for  the  benefit  of  the  staff  was 
established.  In  1913  this  was  converted  into  a  staff  provident  fund 
and  the  opportunity  was  taken  to  establish  a  benevolent  fund  to  which 
.the  Company  makes  annual  contributions  and  out  of  which  the  Board 


is  authorised  to  make  grants  in  all  cases  where  sympathetic  assistance  is 
recommended.  A  voluntary  deposit  system  has  now  been  devised 
under  which  employees  may  place  their  savings  on  deposit  with  the 
Company,  and  allow  them  to  accumulate  at  compound  interest.  In 
the  belief  that  the  Government  cannot  seriously  desire  to  ])revent  the 
provision  of  an  ample  supply  of  electricity,  and  will  not  jjenalise  those 
who  eiiileavour  to  meet  the  growing  demands  of  the  community,  the 
directors  had  arranged,  before  the  passing  of  the  Electricity  Supply  Act, 
for  the  erection  of  three  large  power  units  at  Bankside  station,  together 
with  the  necessary  converting  sub-statio»s.  This  plant  will  be  available 
for  the  supply  of  electricity  in  bulk  as  well  as  for  the  Company' .s  own 
needs.  To  meet  the  expenditure  involved  it  is  proposed  to  increase 
the  nominal  capital  of  the  Company  to  £2,000,000. 

The  directors  of  W.  T.  Henlev'.s  Telegraph  Works  Company,  Lti-., 
recommend  a  final  dividend  on  the  ordinary  shares  of  2s.  6d.  per  share 
(less  tax),  making,  with  the  interim  dividend  of  6d.  per  share  paid  on 
Sept.  1  last,  3s.  per  share  for  the  year. 

The  Eastern  Telegraph  Company,  Ltj.,  is  offering  at  par  1,000,000 
shares  of  £1  each  to  shareholders  in  the  proportion  of  one  new  share  for 
every  £4  ordinary  stock  held  on  March  3.  A  dividend  of  4  4-5d.  per 
share  (tax  free)  will  be  paid  about  May  14,  1921,  in  respect  of  the  period 
ending  Dec.  31,  1920.  The  shares  will  be  converted  into  stock  as  soon 
as  possible  after  May  14,  1921. 

The  E.4STERN  Extension,  Austr.ax.isia  &  China  Telegraph  Com- 
P.INY  i.s  offering  at  par  100,000  shares  of  £10  each  to  shareholders  in  the 
proportion  of  one  new  share  for  every  three  held  on  March  3.  A  dividend 
of  4s.  per  sha're,  tax  free,  will  be  paid  on  May  14, 1921,  on  the  new  shares. 
An  issue  of  60.376  ordinary  shares  of  £10  each  at  par  is  offered  to 
shareholders  of  the  Globe  Telegraph  &  Trust  Company  in  the  projior- 
tion  of  one  new  ordinary  share  for  every  three  held  on  March  3.  A  pay- 
ment of  4s.  8d.  per  share  (at  rate  of  10  per  cent,  per  annum)  will  be  made 
on  or  about  March  23,  1921. 

The  Western  Telegraph  Company,  Ltd.,  is  offering  som^  shares 
of  £10  each  at  par  to  shareholders  in  the  proportion  of  one  new  share  for 
every  two  held  on  March  3.  A  dividend  of  4s.  per  share,  tax  free,  will 
be  paid   on   March   23,  1921,   on   the  new  shares. 

At  an  extraordinry  general  meeting  of  the  British  Electric  Trans- 
former CoMP.^NV,  Ltd.,  last  week  new  articles  of  association  were 
adopted.  Mr.  A.  F.  Berry,  who  presided,  explained  that  the  existing 
articles  were  1 2  years  old  and  somewhat  cmt  of  date.  The  shareholders 
would  be  given  an  opportunity  of  visiting  the  works,  of  seeing  the  exten- 
sions made  since  the  Armistice  and  the  progress  that  was  being  made 
with  the  new  works. 

The  report  of  Bruce  Peebles  &  Company,  Ltd..  for  1919  states  that 
the  profit,  including  interest  on  investments  and  transfer  tees,  and  after 
deducting  administration  expenses,  amount,  required  for  debenture 
service,  &c.,  amounts  to  £47,179,  which  with  £3,574  brought  forward 
makes  £50,753.  There  has  been  applied  to  depreciation  reserve  £8.000 
and  to  general  reserve  £20,000,  and  the  directors  recommend  a 
dividend  on  the  ordinary  shares  for  the  year  at  7|  per  cent,  per  annum 
carrying  forward  £5,462.  The  works  have  been  fully  emploj'ed  during 
the  year  and  an  extension  has  been  made  to  the  new  shop  for  heavy 
engineering  work.     Prospects  for  the  current  year  are  encouraging. 

The  fifty-sixth  ordinary  general  meeting  of  the  Telegraph  Con- 
struction &  Maintenance  Comp.^ny,  Ltd.,  was  held  on  the  llth  inst., 
the  Earl  of  Selbourne,  K.G.,  chairman  of  the  company,  presiding.  In 
moving  the  adoi)tion  of  the  report  and  accounts  and  that  a  dividend  of 
18s.  per  share  (in  addition  to  the  6s.  per  share  paid  to  June  30,  1919) 
be  paid,  the  chairman  explained  that  in  the  balance  sheet  the  debentures 
disappeared  and  the  shares  were  doubled.  After  an  analysis  of  the 
year's  accomits  he  said  that  the  amount  of  working  capital  required  for 
earrjing  on  a  manufacturing  business  such  as  their's,  was  quite  doubled 
what  it  was  before  the  war.  They  were  fortunate  in  being  able  to  use 
their  reserves  for  providing  that  money.  Last  year  their  output  was 
not  so  great  as  their  annual  output  often  was  in  the  years  before  the 
war,  but  they  paid  away  more  than  three  times  as  much  in  wages  as  in 
the  year  before  the  war.  Their  turnover  during  the  year  1919  was 
large,  and  their  profits  had  been  above  the  average  of  the  last  five  years, 
but  the  enhanced  prices  of  materials  compelled  them  to  lock  up  a  much 
larger  sum  of  money  than  in  past  years,  in  order  that  the  stocks  necessary 
for  carrying  on  the Work  may  be  maintained.  Their  factories  continued 
to  be  full  of  work,  and  they  were  constantly  pressing  on  the  limits  of 
possible  supplies  of  materials,  particularly  of  copper  and  steel.  They 
were  exporting  a  fair  proportion  of  their  output  to  America. 

Throughout  the  war  and  since,  submarine  cables  had  played  a  very 
important  part.  It  was  not  possible  to  conjecture  even  how  the  war 
could  have  been  carried  on  without  cable  communication.  It  fell  to 
England's  lot  to  maintain  that  great  system,  and  even  to  lay  many 
new  cables  during  the  war,  and  they  had  their  share  of  those  perilous 
and  notable  performances,  but  in  consequence  of  the  suspension  of 
general  renewals  during  those  five  years  there  was  now  a  world  shortage 
of  cable,  and  the  necessity  of  increased  production  was  very  urgent.  It 
might  safely  be  said  that  there  was  no  cable  now  working  that  was 
not  earrjing  a  greater  traffic  than  it  had  ever  carried  before,  and  the 
cable  systems  were  working  very  efficiently,  but  telegraphic  communica- 
tion had  increased  immensely  and  more  lines  were  required.  There 
was  a  general  demand  for  higher  wages  and  an  improved  standard  of 
living,  and  labour  was  working  shorter  hours.  Those  good  things  could 
only  be  maintained  by  all  doing  their  best  and  taking  trouble  to  increase 
production. 
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Nov  Companies. 

A.  B.  C.  MANUFACTURING  COMPANY,  LTD.  ( lO.Oi):!)— I'riviitu 
company.  Reg.  in  Kilinburgh  I'Vb.  20,  capital  £.'>,(itMP  in  £1  sliarvs.  to 
carry  on  the  businpss  of  flectrical.  mfclianioal  ami  motor  engineers, 
founders,  &c.  First  tlinotnrs  are  J.  Anderson.  A.  M.  Anderson,  J.  J. 
Christoe,  and  .1.  \V.  Lynliiirst.      Koi;.  ollice  :    14.  Douglas-street,  Glasgow. 

B.  E.  MANUFACTURING  COMPANY.  LTD.  (ie4.272). — Private  com- 
pany. Rep.  Maix-li  .").  eapilal  tlll.tMH)  in  !).!»."><)  orilinary  shares  of  £1  each 
and"l,000  deferred  shares  of  Is, each.  To  enter  into  contracts  as  manu 
facturers  for  ami  on  behalf  of  the  B.  E.  Company  (of  London  and  Bir- 
mingham), Ltd.  for  the  appointment  of  the  last-named  company  as  sole 
selling  agents  for  the  products  of  this  company,  to  carry  on  business  oa 
designers,  manufacturers,  exporters  antl  importers  of  and  dealers  in 
electrical  apparatus,  burglar  alarms,  &c.  .Managing  director :  ('.  D. 
Falcke.  Secretary  :  ('.  White.  Reg.  office  :  Hendon  House,  '>",  I'pper 
Thames-street.  E.V. 

BOURNE  END  &  DISTRICT  ELECTRICITY  CORPORATION,  LTD. 
(164.(>S9) — Private  eonipany.  Reg.  March  2.  capital  £dH,000  in  £1 
shares,  to  take  over  the  business  of  the  Bourne  End  Electric  Installation 
Company,  and  the  business  of  a  supplier  of  electric  energy  lately  carrie<l 
on  at  Bourne  End  by  T.  G.  Lunnon,  &c.  First  directors  are  R.  S. 
Taylor,  E.  \V.  Lean  and  H.  S.  Dennington. 

CAMPION.  BALL  &  COMPANY,  LTD.  (164,342)— Private  company 
Reg.  Feb.  21,  capital  £2.IMI0  in  £1  shares,  to  take  over  business  carried 
on  at  Reaent-terraco.  West-street.  Sheffield,  as  Campion,  Ball  &  Com- 
pany, and  to  carry  on  the  business  of  electrical  engineers,  &c. 

DICKINSON  &  THOMPSON,  LTD.  (1(>4.527.)— Private  company;  rcg. 
Feb.  20,  capital  £2.0(10  in  £1  shares  (1.000  8  per  cent,  cumulative  pre- 
ference), to  carry  on  the  business  of  electrical  engineers,  founders,  &c. 
First  directors  aiv  R.  G.  Thompson.  W.  Dickinson.  D.  L.  M.  Thompson 
and  N.  F.  Thompson.     Ri-g.  office.  51  -.'>2.  Chancerj'-l m?,  W.C. 

DODDS.  FINLAY  &  CJMPANY.  LTD  ( 10,982)— Private  company. 
Reg.  in  Edinburgli  Feb.  21.  capital  £.'),000  in  £1  shares,  to  carry  on  the 
business  of  electrical  and  mechanical  engineers,  macliinists,  &c.  First 
directors  are  T.  S.  Doilds,  R.  M.  Finlay,  .J.Dodds  and  G.  S.  Dodds.  Reg. 
office  :    East  End  Engineering  Works,  Fauldhouse. 

EDMISTON.  BF.OW<  Sc  COMPANY.  LTD.  (10,988) — Private  company. 
Reg.  in  Edinburgh  Feb.  24,  capital  £30,000  in  £1  shares  (20,000  5  per 
cent,  cumulative  preference),  to  acquire  the  business  of  Edmiston,  Brown 
&  Company,  mechanical  and  electrical  engineers,  merchants  and  agents. 
First  directors  are  A.  A.  Edmiston,  G.  J.  L.  Brown,  C.  E.  Hart  and  G.  T. 
McGlashan.     Reg.  office  :   219,  St.  Vincent- street,  Glasgow. 

STANDARD  E  .ECfftlC  WSLDIMO  COMPANY.  LT  •.  (104,324)— Private 
company.  Reg.  Feb.  20,  capital  £5.000  in  10s.  shares,  to  carry  on  the 
business  indicated  by  the  title,  and  to  adopt  an  agreement  with  the 
Shipbuilding  &  Engineering  Appliances  Company.  First  directors  are 
J.  D.  Andrew,  W.  J.'  Pickersgill,  T.  H.  Pattinson,  T.  W.  Crozier  and  J.  H. 
Readhead.  Reg.  office  :  34,  Grainger-street,  West  Newcastle-on-Tyne. 
UNIVERSAL  MOrOR  INDUSTRIES,  LTD.  ( 164,370)— Reg.  Feb.  21, 
capital  £1,250,000  in  1.1.50,000  shares  of  £1  each  and  1,000,000  shares 
of  2s.  each.  Objects  :  To  carry  on  the  business  of  manufacturers  of  and 
dealers  in  motor  cars,  wagons,  vehicles,  engines,  &c.  First  directors  are 
H.  Pyrah,  G.  T.  Taylor,  \V.  Cass,  W.  Andrews  and  R.  Radcliffe.  Reg. 
office  :   Premier  House,  150,  Southampton-row,  W.C. 


Prices  of  Metals.  Chemicals,  &c. 

Tuesday,  JIaruli  16, 

Copper —  Price.  Inc.  Deo. 

Bestsolected per  ton  £110     0     0  —  £6    0     0 

Electro  Wire  bars £120     0     0  —  4     0     0 

H.C.  wire  basis per  lb.  Is.     4  I'jd.  —  T^d. 

Sheet Is.     6d.  —  -^jd. 

Phosphor-hronze   Wire — 

Phosphor-bronze 

wire, basis  „  Is.  8^d.  —  ^d. 

Srast  60/40  — 

Rod,  basis      Is.  01  —  }d. 

Sheet,  basis Is.  6H.  Ud.  — 

Wire,  basis     ,,  Is.  4J1.  ^d.  — 

Iron — 

Cleveland  Warrants     per  ton  £10     7     6       £1     5     0  — 

Galvanised      steel 

wire,  basis  8  SWG          ,  £44  1"     0       £1   10     0  — 
Lead  Pig — 

English £50     0     0  —  £2     0     0 

Foreign  or  colonii!             ,.  47   12     6  —  2     7     6 

r»n— Ingot    383  10     0  —  3     0     0 

Wire,  basis     per  lb.  0     4     9  —  — 

Salammoniac. — Percwt.95s.and9r)s.  I  Copper  Sulphate. — Per  ton  £48 
SaipAur  (Flowers). — Per  tjn  £22.        Boric    Acid  (Crystals) — Per     ton 

„      (Roll  Brimstone). — Per  ton  I      £74. 

£22.  I  Carbor>  Bisulphide.— Ver  ton  £56 

Sulphuric    Acid    (Pvrites,  168*^. —  \  Sodium  Bichromate. — Per  lb.  9d 

Per  ton,  £7  18s.  9d.  I  Sodium  Chlorate  —Per  lb.  5id. 

Rubber. — Pita  tine.  2s.  4 J 1. :  plantation  1st.  latex  23. 5Jd.  per  lb 

Shellac.— T.N.  Orange,  7953. 

The   metal   prices  are  supplied  by  the  British  Insulated  &   Helsby 
Cables,  Ltd. 


Forly   Years  .<\>io. 

(The  Electrician,  March  2o,  l^f^o.) 

The  Al.BKiiT  H  m.i.. —  Tlie  management  has  decided  lo  iiintroduce  the 
Siemens  liglit,  with  tlu-  improvement  recently  made  by  Dr.  Siemens. 

QrADKil'i.KX. — Dr.  .Me.xaiidcr  Muirhead  has  successfully  established 
the  Muirhead  and  Winter  quadruplcx  system  on  the  land-line  from 
Torlwy,  Nova  Scotia,  to  New  York  of  the  Diivct  I'niti-d  States  Cable 
route. 

The  Ei.EtTiilc  Light  has  at  last  been  adopted  in  the  Crystal  Palace, 
and  certain  chilly  mortals  have,  of  coui-sc,  found  it  to  appear  disagreeably 
cold.  '■  They  miss  the  warm  comfortable  a|i|H'aranec  of  ga.s."  On  the 
whole,  however,  the  effect  was  a  gii'at  improvement  and  the  eye  will 
soon  get  accustomed  to  the  change  of  tint. 

A  ■■  Xew  "■  Ki.Ki  Tito-MAONET.— .M.  Chambria  increases  the  surfaces 
presented  to  eaeh  other  on  the  core-end  and  armatuiv  of  an  electro- 
magnet by  forming  a  projection  on  the  latter,  which  enters  a  hollow  of 
the  con',  or.  coriv<-r.sely,  a  projection  on  the  core  is  made  to  enter  the 
hollow  in  the  armatuiv.  By  this  means  he  increases  the  portative  force 
of  the  magnet  on  the  armature  nearly  100  per  cent.  The  residual 
magnetism,  too,  is  weakened  by  this  device. 

Rkphixtino  ■'  The  Elec-tkiciax." — A  contemporary  seems  to 
imagine  thai  reprinting  a  large  portion  of  The  Ei.ectkrian  without 
acknowledging  (he  source  is  no  very  grave  matt<"r.  There  is,  however, 
we  may  inform  him,  a  well  undei-stood  literary  law  which  strongly  con- 
demns the  morality  of  such  a  proceeding.  It  may  les.sen  the  cost  of 
|)ro(luction  in  the  case  of  our  contemporary  to  extract  our  City  reports, 
and  reprint  our  notes,  but  it  does  not  say  much  for  his  honesty  when  he 
allows  the  obligation  to  pass  without  acknowledgmt-nt. 

The  Battle  of  t.ie  Telepuoxe  Compa.nibs. — The  Edison  Telephone 
Company,  fortilied  by  the  disclaimer  to  Edison's  telephone  iiatcnts,  have 
stoppefl  the  Indiarubbcr.  Gutta  Percha  and  Telegraph  Works  Company, 
Ltd.,  from  making  the  Blake  transmitter  for  the  Telc])honc  Company 
(Bell's).  The  Edison  Company  holds  the  transmitter  to  be  an  infringe- 
ment of  their  patents,  and  they  are  determined  to  take  steps  against 
any  other  company  making  these  transmitters.  There  is  no  especial 
merit  in  the  Blake  transmitter  that  its  disuse  should  seriously  incon- 
venience the  Bell  Company,  since  Crossley's  or  any  other  good  micro- 
phone will  answer  just  as  well. 

The  Hot,BORN'  Viaduct. — Lieut.-Colonel  HeyAvood,  in  his  report  for 
1879,  says  :  -"  In  regard  to  the  electric  lighting  of  the  Holborn  Viaduct, 
which  was  terminated  on  the  9th  of  March  last  year,  the  report  says  that 
the  16  lam|)s  emploj'ed  in  a  length  of  473  yards— ^an  area  of  14,200 
superficial  yards — of  roadway  was  £5  per  night,  or  Os.  3d.  per  lamp. 
No  photometrical  observations  of  the  light  were  made  ;  but,  from  figures 
given  in  the  i-eport  to  the  Metropolitan  Board  of  Works  ui)o  nthe  electric 
light  on  the  Thames  Embankment,  it  might  be  reckoned  that  the  lamps 
on  the  Viaduct  gave,  when  unenclosed,  about  five  times  the  light  of 
ordinary  gas  lamps,  and  when  enclosed  in  opal  globes  (as  they  were  when 
in  use),  twice  as  much  only,  and  that  the  actual  cost  was  nearly  four 
times  that  of  gas." 

The  princi])al  object  of  the  Paper  ■'  Os  the  Dynamo  Electric  CtJR- 
REXT  AND  OX  Certain  Meaxs  to  Impuove  it.s  Steadiness,"  by  C. 
William  Siemens,  is  to  establish  the  conditions  under  which  dynamo- 
electric  machines  worked  on  the  shunt  principle  can  be  made  to  give 
maximum  results.  In  constructing  such  machines  on  the  shunt  prin- 
ciple the  resistance  on  the  rotating  helix  has  to  be  considerably  reduced 
by  increasing  the  thickness  of  the  wire  employed,  and  that  on  the  magnets 
has  to  be  increa-sed  more  than  tenfold,  not  by  the  emi)loyment  of  thin  wire, 
but  by  augmenting  the  length  and  weight  of  coil  wire  employed. 


Bt'iiii  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

.Aeronautics"  : — "  Cairo-Cape  Flights,  why  they  Failed,"  by  Major 
C.  C.  Turner  ;  "  Flying  over  Clouds  "  ;  and  "  The  Governments'  Attitude 
to  Aviation." 

"  Cabinet  Maker "  : — "  Practical  Upholstering  :  Buttoned  Work  in 
Leather"  ;  "  Profit  Sharing  and  Co-Partnership  by  Limited  Companies  "; 
and  "  A  Day's  Work." 

"  Chemical  Age  "  : — "  Present  Position  of  the  British  Fine  Chemical 
Trade  "  ;  and  "  British  Post-War  Progress  in  the  Manufacture  and  Use 
of  Dyes  for  Pigment  and  Lake  Colours." 

"  The  Fruit  Grower "  : — "  Commercial  Rose  Growing,  No.  3  "  J 
"*  London  Market  Problem  "  ;  and  "  Trade  Charity's  Record." 

"  The  Gas  World  "  : — "  The  Place  of  Gas  in  the  New  Housing  Schemes" 
"■  The  Use  of  Gas  in  Industry  "  ;  and  "  Unsolved  Problems  of  the  Gas 
Engine." 

"  Hardware  Trade  Journal "  : — "  Gas  in  Relation  to  Industrial  Pro- 
duction and  National  Economy "  ;  Institute  of  Metals  :  Presidential 
Address  and  Papers  ;  and  the  London  Fair  and  Market. 

"  Juvenile.  Employment "  by  W.  Henderson  I'ringle  ;  "  Southern 
Russia,"  by  Miss  Evelyn  Miller;  and  with  this  number  is  i.ssued  "Ways 
an<l  -Means"  ;  "  Miscontrol  or  Decontrol,"  a  Study  in  Government  Food 
Trading  and  Nationalisation,  by  Boyd  Cable. 
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Notes. 


Income  Tax  Reform. 

The  propo.sals  of  the  Royal  Commission  for  the  reform  of 
the  iueoiiie  tax  have  attracted  considerable  attention,  but  we 
are  afraid  that  the  rejoicinw  caused  by  the  recommendation 
to  reduce  the  amount  of  the  tax  due  from  the  smaller  taxpayers 
will  prevent  the  ReiJort  as  a  whole  from  receiving  that  careful 
scrutiny  which  it  deserves.  The  injustice  of  the  double 
income  tax  in  the  United  Kingdom  and  in  the  Dominions 
ds  recognised,  and  certain  suggestions  are  made  for  relieving 
the  situation.  This  is  an  important  question,  and  many 
Anglo-colonial  and  Anglo-foreign  companies  have  already 
removed  their  headquarters  abroad  in  order  to  avoid  the 
British  income  tax. 


The  Question  of  Depreciation. 

So.ME  of  the  proposals  require  close  examination.  For 
instance,  it  is  recommended  that,  subject  to  the  limitation 
that  their  life  falls  short  of  35  years,  an  allowance  should  be 
given  in  respect  of  all  inherently  wasting  material  assets 
created  by  the  expenditure  of  capital,  such  as  buildings  and 
foundations,  surface  works,  permanent  way  and  equipment  of 
Tailway.s  and  tramways,  &c.  Depreciation  should  continue 
to  be  allowed  on  the  written-down  value  of  plant  and  machi- 
nery, subject  to  the  taxpayer's  right  to  have  his  depreciation 
calculated  by  the  reference  to  the  original  cost  of  the  asset. 
This  allowance  should  not  be  restricted  to  traders.  The 
obsolescence  allowance  should  be  given  in  the  case  of  machinery 
or  plant  disused  for  any  reason,  whether  replaced  or  not, 
except  where  the  disuse  is  the  result  of  the  discontinuance 
of  a  business.  In  future  any  ordinary  depreciation  allowance 
and  any  obsolescence  allowance  should  be  regarded  as  trade 
expenses  of  the  year  whose  profits  are  being  calculated.  "'  The 
allowance  for  renewals  should  be  calculated  by  reference  to 
the  cost  price  of  the  machinery  replaced."  The  allowance  for 
de])reciation  of  mills  and  factories  should  not  be  extended  to 
other  classes  of  buildings  ;  it  should  be  subject  to  the  general 
con;litions  governing  all  allowances  for  wasting  assets,  and 
should  not  be  a  fixed  percentage  of  the  annual  value.  The 
present  allowances  of  one-sixth  and  one-eighth  of  the  annual 
value  for  repairs  to  propertv  should  be  retained  as  the  normal 


flat  rates.  Some  of  these  suggestions  are  highly  inequitable. 
The  renewals  allowance  is  totally  inadequate  as  most  machinery 
cannot  now  be  replaced  except  at  two  or  three  times  its  original 
ccst.  The  amount  allowed  for  repairs  is  also  insufficient, 
and  we  hope  that  an  organised  protest  against  these  recom- 
mendations will  be  made. 

Allowances  to  Scientific  Workers. 

In  connection  with  the  new  assessment  of  income  tax,  an 
attempt  is  shortly  to  be  made  to  obtain  certain  concessions 
for  scientific  workers.  At  present  doctors  are  allowed  to 
deduct  a  sum  from  their  assessable  income  for  books  and 
instruments,  clergymen  for  books  and  the  rent  of  their  studies, 
and- members  of  the  Amalgamated  Society  of  Engineers  for 
the  jjurchase  of  tools.  Scientific  workers  are  allowed  to 
deduct  nothing,  in  spite  of  the  fact  that  many  of  them  spend 
large  sums  in  purchasing  books  and  apparatus,  in  subscribing 
to  societies,  in  renting  laboratories  and  in  travelling  expenses. 
It  would  seem  only  equitable,  therefore,  that  some  form  of 
relief  should  be  extended  to  them.  Requests  of  this  kind 
are  a  direct  result  of  a  high  income  tax  which  seems  to  bear 
mo.st  hardlv  on  those  that  can  least  afford  it. 


The  Future  of  British  Transport. 

I\  the  evening  of  their  days  the  thoughts  of  great  men  turn 
lightlv  to  autobiography.  The  more  modest  among  them 
call  their  eft'orts  apolor/ia.  and  by  reading  these  efiusions  we 
have  the  gratification  of  learning  the  inmost  thoughts  of  those 
who  have  made  their  mark.  This  is  a  time  of  great  changes, 
and  it  has,  therefore,  apparently  occurred  to  Sir  Eric  Geddes 
that  it  woidd  be  well  to  make  his  apology  for  the  Ministry  of 
Transport  and  himself  (the  two  are  synonymous)  in  advance. 
This  he  did — perhaps  unintentionally — in  his  presidential 
address  to  the  newly-formed  Institute  of  Transport  on  Monday 
last.  His  argument  for  the  existence  of  a  Ministry  of  Trans- 
port, put  briefly,  is  that  competition  causes  waste.  This  was 
discovered  before  the  war  ;  for  even  then  the  railway  com- 
panies were  tending  towards  a  pooling  of  interests — a  tendency, 
which  it  is  well  to  note,  was  discouraged  both  by  legislators 
and  officials.  Nowadays  no  '■  transport  agency,"  which  is  a 
convenient  term  to  cover  railways,  canals  and  roads,  could 
exist  under  pre-war  conditions.  They  must  either,  therefore, 
be  allowed  to  increase  their  revenue  or  some  means  must  be 
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fouiul  for  reducing  their  costs.  It  is  the  old.  old  proposition. 
Amalgamations  which  were  before  forbidden  will  now  bo 
allowed,  but  means  will  be  devised  to  prevent  op]>ression  of 
the  public  by  trusts.  In  Sir  Eric  Geudes'  view,  another 
argument  in  favour  of  this  course  are  the  ditticulties  that  have 
arisen  with  Labour.  Railway  companies  and  railway  men 
can  no  longer  be  allowed  to  fight  together  without  intervention. 
The  community— I.e.,  the  Jlinistry  of  Transport — must  be 
allowed  to  interfere  in  order  that  the  community — i.e.,  the 
inhabitants  of  this  country — may  not  starve.  The  Ministry 
of  Transport  would  also  harmonise  the  operation  of  the  different 
transpott  agencies  in  the  interests  of  the  comnumity  as  a  whole  ; 
in  other  words,  it  would  run  the  whole  show,  saying  to  one  you 
mav  carry  this,  and  to  another  you  may  not  carry  that.  The 
new  era  thus  foreshadowed  would  certainly  be  a  change,  but 
whether  it  would  be  a  change  for  the  better  is  o])en  to  question. 
Incidentally,  it  is  rather  curious  that  in  the  same  i.ssue  of  The 
Ei.ECTRiciAX  we  should  have  to  refer  to  the  strictures  of  one 
Government  department  against  the  operations  of  a  combine, 
and  to  the  attempt  of  another  Government  department  to 
erect  a  huge  trust,  which  would  not  even  possess  the  advantage 
of  earning  a  dividend  for  its  shareholders. 


An  Expert  Inquiry. 

It  is  pleasant  to  he  able  to  turn  from  criticism  to  approval, 
even  if  it  is  of  the  Mini.«try  of  Transport.     No  fault  can  be 
found  with  the  composition  of  the  Committee  that  has  been 
formed  to  report  on  the  electrification  of  the  railways  of  this 
countrv,    for   all   the   members   know   something   about   the 
subject,    which    in    itself    is    matter    for    wonderment.       Sir 
Alexander  Kennedy  is  the  chairman,  and  the  members  are 
Sir  John  Aspinall,  Mr.  A.  R.  Cooper,  Mr.  Philip  Dawson, 
Sir  Alexander   Gibb,    Mr.  C.  H.  Merz,   Sir   Philip  Nash, 
Mr.  Roger  Smith.  Sir  John  Snell  and  Sir  Henry  Thornton, 
with  Major  Redman  as  secretary.     It  woidd  be  placing  the 
intelligence  of  our  readers  at  too  low  a  value  to  explain  in 
detail  who  these  gentlemen  are,  but  it  will  at  least  be  agreed 
that  if  a  Committee  is  necessary,  it  would  hardly  have  been 
possible  to  appoint  a  better  one.     The  Committee  are  to  report 
whether  any  regulations  should  be  made  to  ensure  that  the 
electrification  of  railways  in  this  country  is  carried  out  in  the 
best  possible  way  with  regard  to  such  matters  as  the  inter- 
change of  locomotives  and  stock,  and  uniformity  of  equipment, 
and  how  far  it  is  desirable  that  railways,  already  electrified, 
should  be  altered  so  that  they  form  parts  of  a  unified  system. 
The  task  of  preparing  regulations  is  also  laid  on  the  Committee. 
This  is  a  wide  and  difficult  field  to  cover,  and  we  shall  await 
with  interest  the  publication  not  only  of  the  report,  but  of  the 
evidence  on  which  it  is  based.     We  should  also  like  to  know 
the  exact  attitudes  of,  say,  Mr.  Dawson  and  Mr.  Merz  when 
the  disadvantages  of  the  single-phase  and  high-tension  direct- 
current  svstems  respectively  are  under  discussion  in  camera. 
As  Sir  Eric  Geddes  pointed  out  in  his  presidential  address  to 
the  Institute  of  Transport,  it  would  be  a  service  of  great 
practical  utility  if  that  body  were  to  act  as  an  impartial  umpire 
between  alternating  and  direct  current.     The  Committee  will 
find  some  difficjlty  in  doing  this  without   sacrifice   of  some- 
one's personal  opinion. 

Economies  in  the  Boiler  House. 

That  ever-present  question  of  bow  best  to  conserve  our  fuel 
resources  is  con.sidered  from  a  fresh  point  of  view  in  a  Paper 
recently  read  by  Mr.  David  Brownlie  before  the  Institution 
of  Mechanical  Engineers.  It  is  usual  in  matters  of  this  kind 
to  call  attention  to  the  economies  which  would  result  by  the 
introduction  of  this  or  that  new  type  of  apparatus  or  by  the 
employment  of  that  or  this  unusual  form  of  fuel.  Thos,^  who 
put  forward  these  solutions  seem  blissfully  unmindful  of  the 
manv   boilers  and   engines  in  this   country  which  it  would 


obviously  be  impossible  to  scrap,  but  which  must,  never- 
theless, receive  sonu'  attention  from  reformers,  if  any  great 
saving  in  fuel  is  to  be  achieved.  Mr.  Brow.nlie  disdains 
theory.  He  investigates  the  working  of  eighty  typical  Lan- 
cashire boiler  jilants  fired  by  mechanical  stokers,  and,  on  the 
basis  of  his  results,  points  out  the  large  saving  in  coal  that 
could  be  elTected  were  all  the  boiler  houses  in  this  country  to  be 
run  on  scientific,  or  even  economical  lines,  which  obviously 
they  arc  not.  As  a  result  of  this  investigation,  he  finds  that 
the  average  net  working  efficiency  of  the  plants  examined, 
including  boilers  and  superheaters,  and  after  deducting  the 
steam  or  other  ])ower  used  to  produce  steam,  was  about  59  per 
cent.  In  three  of  the  ])lants  an  efficiency  of  75  ])er  cent,  or 
more  was  obtained.  This  gives  an  indication  of  what  improve- 
ment may  be  effected  by  the  use  of  suitable  equipment,  though 
those  who  swear  by  mechanical  stokers  will  be  piqued  to  learn 
that  many  of  them  as  at  present  worked  are  giving  worse 
results  than  is  obtainable  with  hand  firing.  This,  however, 
is  surely  a  matter  of  proper  design,  careful  maintenance  and 
repair  and  attention  to  detail.  No  machine  will  work  at  its 
best  if  it  is  neglected,  but  that  simple  fact  is,  unfortunately,  not 
alwavs  realised.  If  we  accept  Mr.  Brownlie's  figure  of  75  per 
cent,  efficiency  as  an  attainable  goal,  it  is  estimated  that  15 
to  20  million  tons  of  coal  per  annum  could  be  saved  on  the 
present  national  consumption  of  75  to  100  million  tons  used 
for  steam  raising  purposes,  while  if  this  policy  of  economy  were 
extended  to  the  methods  employed  for  utilising  the  steam  this 
saving  would  be  doubled.  In  the  past  we  have  treated  our  coal 
resources  as  an  illimitable  birthright,  to  be  squandered  as  we 
pleased.  Looked  at  from  every  point  of  view,  this  was  a  wrong 
policy,  and  it  is  well  that  circumstances  are  forcing  us  to 
change  it.  We  are  accustomed  by  now  to  thinking  in  millions, 
and  Mr.  Rkgwni.ie  has  given  us  soniething  to  think  about. 


A  Check  to  Automatic  Telephony. 

A  recent  statement   of  the   Postmaster-General  must 
have  come  as  a  sad  shock  to  those  who  hoped  for  the  wider 
development  of  automatic  telephony  in  this  country.     The 
failure  to  employ  this  method  of  communication  more  widely 
is  apparently  entirely  due  to  economic  reasons,  and  is  based 
on  the  fact  that  in  an  automatic  exchange  where  considerable 
use  is  made  of  trunk  and  junction  circuits  a  large  force  of 
telephonists  still   have  to  be   retained,   while,   as   might   be 
expected,  the  cost  of  the  equipment,  like  everything  else,  has 
risen.     While  we  are  glad  to  see  that  one  Government  depart- 
ment is  realising  that  economy  is  a  matter  worth  considering, 
we  should  b(>  sorry  if  fresh  enterprise  were  to  be  scotched  by 
such    reasons    as    those    put    forward.     They    form    another 
example  of  those  circular  arguments  which,  like  the  revolving 
drum  in  a  dormouse's  cage,  gives  the  impression  that  great 
progress   is   being   made,    but    ultimately  finishes   where    it 
.started.     Another  side  of  the  question  is  to  be  seen  in  the 
annual   report   of   the   Automatic   Telephone   Manufacturing 
Company,  a  concern  which  depends  almost  entirely  on  the 
Post  Office  for  its  means  of  livelihood.     Owing  to  the  cessation 
of  the  development  mentioned  above,  they  are  unable  to  make 
both  ends  meet  on  the  year's  working,  and  a  scheme  of  recon- 
struction is  under  consideration.     That  the  Po.st  Office  has 
ceased,  at  least  temporarily,  to  develojj  automatic  telephony 
is  confirmed  by  a  statement  in  the  report  of  the  British  Insu- 
lated &  Helsby  Cables,  Ltd.     This  is  one  of  the  disadvantages 
of  a  monopoly.     The  Post  Office  may  have  good  reason  for  the 
course  they  have  taken,  but  sudden  changes  in  policy  like  this 
bring  with  them  effects  which,  though  not  intentional,  are 
nevertheless  unfortunate.     Moreover,  it  seems  to  be  forgotten 
that  no  new  system  can  be  tested  without  considerable  expen- 
diture being  necessary,  and  to  expect  such  a  .system  to  pay  at 
once  is  quite  unreasonable.     The  seed  must  be  sown  before 
the  harvest  can  be  reaped. 


March  26,  1920 


THE  ELECTRICIAN. 


339 


A  Topical  Revenue  Question. 

At  the  present  time,  when  many  electric  supply  under- 
takings are  charging  their  maximum  price  for  electricity 
supply,  and  all  undertakings  are  charging  a  fairly  high  figure, 
the  question  of  the  accuracy  of  the  meters  is  important.  The 
meter  is  undoubtedly  in  the  majority  of  electric  supply  under- 
takings the  weak  spot  in  the  chain  of  supply,  and  with  high- 
priced  units  under-regi.stration  means  a  continual  loss  of 
revenue.  Curiously,  however,  the  importance  of  the  meter 
question  is  one  which  is?  by  no  means  widely  appreciated. 
Meters  are  taken  for  granted,  they  are  assumed  to  register 
correctly  and  to  continue  to  register  correctly  for  indeterminate 
lengths  of  time.  Why  they  alone  among  electrical  instru- 
ments should  be  thought  infallible  it  is  difficult  to  see.  The 
seriousness  of  the  question  is  that  practically  all  the  faults 
developing  in  meters  as  the  result  of  a  long  period  on  service 
are  in  favour  of  the  consumer.  That  is,  faults  due  to  dirt, 
rust  and  wear  of  moving  parts,  &c.,  slow  the  meter.  It 
would  be  interesting  to  know  the  ripest  age  meters  attain 
on  circuit.  Apparently,  in  some  instances,  if  they  have 
no  breakdown  in  any  individual  part  of  their  mechanism, 
they  are  left  out  on  circuit  till  they  collapse,  like  the  "  one- 
horse  chaise "  of  Oliver  Wexdell  Holmes.  It  is  very 
questionable  in  many  undertakings  whether  the  precaution  is 
even  taken  of  periodically  testing  the  meters  for  "  starting,"' 
that  is,  seeing  whether  they  will  register  with  only  one  lamp 
in  circuit,  or  whether  the  inertia  is  too  great  to  admit  the 
meter  registering  on  less  than  the  current  for  two  or  perhaj)s 
three  lamps  (according  to  capacity  of  meter).  Considering 
the  close  watch  that  is  almost  universally  kept  on  the  cost 
of  generation  per  unit,  it  is  curious  that  the  same  attention 
is  so  seldom  devoted  to  the  registration  per  unit !  There  are 
some  imdertakings,  of  course,  which  have  the  most  complete 
arrangements  in  the  way  of  meter-testing  and  meter-repairing 
and  calibrating,  and  whose  meters  are  periodically  changed 
every  few  years — in  some  cases  every  three  years.  But  there 
are  also  others. 


The  Wages  Spiral. 

The  definition  of  a  spiral  staircase  is  well  known.  And  the 
recent  demands  of  the  miners  and  railway  locomotive  staffs 
for  a  furtlier  large  increase  in  wages  may  not  inaptly  be  com- 
pared to  that  useful  means  of  ascent.  The  claims  are  naturally 
based  on  the  increased  cost  of  living.  Prices  are  now  about 
13.5  per  cent,  above  pre-war  level.  When  the  miners  received 
their  last  advance  the  figure  was  110  per  cent.,  while  when  the 
railwaymen's  wages  were  last  increased  the  figure  was  11.5. 
From  the  narrowest  point  of  view,  there  may  be  some  justice 
in  these  demands,  but  when  it  is  realised  that  to  some 
extent  the  increase  in  the  cost  of  living  is  caused  by 
the  increases  in  wages  already  granted  the  matter  assumes 
another  aspect,  and  becomes  our  old  friend  the  vicious  circle,  or, 
rather,  a  spiral  staircase,  as  an  advance  in  a  vertical  direction 
is  only  too  evident.  The  present  cost  of  coal  and  the  present 
freight  charges  are  pressing  heavily  on  all  classes  of  the  com- 
munity. Without  going  into  the  politics  of  the  matter,  it  is 
only  too  clear  that  a  further  increase  in  wages  will  mean 
still  higher  charges,  and  yet  another  depreciation  in  the  pur- 
chasing power  of  the  sovereign.  Such  increases  can  do  no  one 
any  good,  and  they  will  do  less  good  as  time  goes  on.  Elec- 
tricity supply  is  a  case  in  point.  Coal  is  more  expensive, 
freight  charges  are  higher,  the  inevitable  result  is  that  the  cost 
per  unit  generated  is  continually  rising,  and  the  natural  corol- 
lary is  that  the  price  follows  in  the  same  direction.  Our  hopes 
of  an  ■■  abundant  and  cheap  "'  supply  of  power  seem  further  off 
realisation  than  ever,  and  in  a  general  way  the  benefits  which 
cheapness  brings  in  its  train  are  fast  receding  into  the 
distance. 


Cm-rent  Topics. 

Subjects  of  interest  dealt  with  in  the  current  issue  include 
the  following  : — • 

We  publish  a  fm-ther  instalment  of  Jlr.  H.  H.  Broughton's 
article  on  •'  Electric  Winding  Engines  and  Mine  Hoists  "  (p.  340). 

"The  Electric  Drive  in  Paj^er  Jlills"  is  dealt  with  in  an  article 
by  Messrs.  E.  Tanner  and  C4.  F.  Papworth  on  p.  .344. 

On  p.  343  appears  a  short  ai-ticle  bv  JMr.  G.  T.  Southgate  on 
"  A  5,000  k.v.a.  100,000  v.  Kew-Type  Air-Break  Switch." 

Abstracts  of  Papers  recently  read  befoi-e  the  Institution  of  Elec- 
trical Engineers  by  Mr.  W.  H.  Patchell  on  '•  Operating  a  Bv-Product 
Producer  Gas  Plant  for  Power  and  Heating."  and  by  Mr.  S.  H. 
Fowles  on  "  The  Production  of  Power  from  Blast  Fiirnace  Gas," 
are  published  on  pp.  348  and  349.  An  account  of  the  discussion 
which  took  place  is  also  given. 

On  p.  3o0  is  published  an  abstract  of  a  Paper  on  "  Earthing 
the  Xeutral  of  (generating  and  Transmission  Systems,"  by  Mr.  H. 
R.  Woochow. 

Our  s?rial  article  dealing  with  interesting  developments  in  electric 
heating  and  cooking  appears  on  p.  3.52. 

On  p.  352  we  pubHsh  reviews  of  Major  Rupert  Stanley's  "  Te.xt- 
Book  of  Whele-ss  Telegraphy,"  and  of  tlie  recently  published  Life  of 
the  late  Prof.  S.  P.  Thompson. 

Our  leading  article  deals  critically  with  the  report  of  the  Sub- 
Committee  of  the  Standing  Committee  on  Trusts  on  the  Electric 
Lamp  Industry  (p.  355). 

On  p.  356  we  pubhsh  an  accoimt  of  tlie  Victory  Works  of  Messrs. 
Scholey  &  Company,  at  Croj-don,  where  ma.ss  production  of  electric 
vacuum  cleaners  and  drUls  is  carried  out. 

Arrangements  for  the  Week. 

FRIDAY,   March  26th   (to-day). 

Physic .\L  Society. 

5  p.m.     At    tlie    Imperial   College    of    Science.  South   Kensington, 

London,  S.  W.  Discussion  on  "  Einstein's  Theory  of  Relativity," 
introduced  by  Prof.  A.  S.  Eddington,  F.R.S. 
WmELESS  Society  of  Loxdox. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London,   S.W.     Paper  on   "  Harmonics  in  Continuous   Wave 
Transmissions,"  by  CajJt.  L.  A.  T.  Broadwood. 
Wolverhampton  and  Disteict  Engineering  Society. 

7  p.m.     At  the  Technical  School,  Garrick-street,  Wolverhampton. 

Lecture  on  "  Coal  and  Its  By-Products,"  by  Mr.  J.  R.  Allett. 
JtTNioE  Institution  of  ENGrsEERS. 
7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Lecturette    on 
■■  The  Future  of  the  Gas  Industry,"  by  Mr.  W.  A.  Tookey. 
Royal  Institution. 
9  p.m.     At    Albemarle-street,    London,    W.     Discourse    on    "  The 
Scientific  Work  of  the  late  the  Right  Hon.  Lord  Rayleigh,"  by 
Prof.  Sir.L  J.  Thomson,  O.M.,  P.R.S.' 
SATURDAY,  March  27tb, 

RoY'AL  Institution. 
:}  p.m.     At  Albemarle-street,  Piccadilly,  London.  W.     Lecture  on 
"  Positive  Rays,"  by  Prof.  Sir  J."  J.  Thomson,  O.M.,  P.R.S. 
(Lecture  VI.) 

Stoke-on-Trent  Associ-iTioN  of  Engineers. 
7  p.m.     At    the    Town    Hall,    Hanlcy,    Stoke-on-Trent.     Annual 
Jleeting. 
UONDAY,  Mairch  29tb. 

Institution  of  Electrical  Engineers. 
7.30  p.m.     At  the  Albert  Tavern.  .52,  Victoria- street,  London,  S.W. 
Informal  Social  Evening,  arranged  by  the  Informal  Meetings' 
Committee. 

Royal  Society  of  Arts. 
S  p.m.    -At    .lohn-street,     Adelphi,     London,     W.C.     Lecture     on 
"  .\luminium  and  its  Alloys."   by  Dr.  W.  Rosenhain,  F.R.S. 
(Lecture  111.) 
TUESDAY,  March  30th. 

Institution  of  Electrical  Engineers  (Nokth-Westeen  Students' 
Centre). 
7.30  p.m..     At  Houldsworth  Hall,  Deansgate,  Manchester.     Paper 
on  "  The  Financial  Organisation  of  a  Manufacturing  Concern," 
by  Mr.  H.  .1.  Brocklehurst. 
Association    of    Engineering    and    Shipectldino    Draughtsmen. 
7.30  p.m.    At  Arts  Building,  The  L'niversity,  Liverpool.     Lecture 
on  "  Elementary  Calculus,"  by  Mr.  S.  Clowes. 
Illuminatino  Engineering  Society'. 
S  p.m.     At    John-street.  Adelplii,    London,    W.C.     Discussion    on 
"  Motor-Car  Headlights  in  Relation  to  Traffic  Requirements," 
opened  by  Mr.  J.  W.  T.  Walsh. 

RoNTGEN  Society. 
S. 15  p.m.     At  St.  Bartholomew's  Hospital,  London,  E.C.     General 
Meeting. 
WEDNESDAY,  March  31st. 

Industrial  Lb.\gue  and  Council. 
7.30  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     "  Safety 
First  in  Industry,"  by  Mr.  R.  0.  Roberts. 
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( Lontiniud  trom  p.  2b;t,> 
OF  Winder  Motors. 
When  a  winder  is  driven  by  a  steam  engine  tlie  size  of  tlic 
engine  is  fixed  b)-  the  maximum  torque.  In  tlie  case  of  an 
eleetrically-driven  winder  the  size  of  the  driving  motor  is 
fixed  from  the  average  heating  effect  of  tlie  current  in  the 
armature.  A  motor  sufficiently  large  to  dissipate  the  heat 
generated  in  it  without  excessive  temperature  rise  \vill  work 
indefinitely  under  cyclical  operation  notwithstanding  the  fact 
that  very  heavy  overloads  of  short  duration  may  have  to  be 
handled  several  times  during  each  cycle.  Had  the  practice, 
which  is  correct  for  the  steam  engine,  to  be  followed  in  deter- 
mining the  rating  of  an  electric  motor  the  machine  selected 
would,  in  many  cases,  be  from  two  to  three  times  too  large 
for  the  duty  cycle  owing  to  the  inherent  overload  capacity 
of  the  electric  motor. 

The  difference  between  the  two  methods  of  rating  is  an 
important  one.  and,  as  the  heating  of  a  motor  armature  is 
determined  by  the  armature  current,  the  reader  will  recognise  the 
influence  of  the  torque  diagram  on  the  rating  of  the  driving 
motor  when  he  remembers  that  torque  and  armature  current 
are  proportional  in  a  motor  having  a  field  of  constant  strength. 
To  many  who  are  accustomed   to  the  making  of  winder 
calculations  the  author's  treatment  of  the  subject  must  appear 
tedious  and  never-ending.     It  is  not  for  such  men  that  these 
articles  are  written.     In  all  likelihood  during  the  next  few 
years  there   will  be  a   phenomenal  development  in  electric 
windingt,  and  the  men  called  upon  to  make  decisions  will  be 
mechanical    engineers    having    little    knowledge    of    electric 
technology,  and  who  find  more   theory  than   they  are  ever 
likely  to  need  in  a  pocket  book.     It  is  for  these  that  we  are 
sacrificing  our  leisure,  and  shortly  after  the  appearance  of 
the  first  section  of  the  article  the  author  had  convincing  -t-i^l400 
evidence    that    his    purpose    was    being    achieved.     Suitable    q^Sj^qo 
acknowledgment  will  be  given  when  the  articles  are  reissued  "^^ 
in  book  form,  but  he  takes  this  opportunity  of  expressing  ^^-1000 
his  appreciation  of  the  encouragement  and  assistance  that  ^^  ggo 
has  been  given,  and  which  an  author  seldom  receives. 

Although  .we  are  not  writing  for  those  engaged  in  the 
making  of  winding  engines,  no  doubt  it  will  be  of  interest  to 
them  to  know  that  prior  to  1914  they  lost  business  because 
their  competitors  on  the  Continent  assisted  their  sales  engineers 
by  technical  staffs  which  used  methods  at  least  as  elaborate 
as  those  we  are  using  in  the  present  series  of  articles.  Partly 
due  to  the  lack  of  expert  technical  assistance  in  1909-10  home 
firms  lost  £250,000  of  winder  business  in  South  Africa  in 
250  days.  There  are  signs  which  indicate  that  a  much  larger 
amount  of  business  will,  deservedly,  be  placed  elsewhere  in 
the  near  future. 

Definition  of  Rating. — Two  classes  of  rating  are  in  common 
use.     These  are  : — 

(a)  Continuous  Rating,  which  is  used  for  machines  intended 
for  continuous  service,  is  defined  as  the  output  at  which  a 
machine  can  work  continuously  for  an  unlimited  period 
without  undue  temperature  rise  :  and 

(h)  Short-time  Rating,  which  is  used  for  machines  intended 
for  intermittent  service,  is  defined  as  the  output  at  which  a 
machine  can  work  for  a  limited  and  specified  period  ^vithout 
undue  temperature  rise. 

A  Note  to  Clause  80  of  the  British  Standardisation  Rules 
for  Electrical  Machinery  provides  the  key  to  a  rational  method 
of  rating  intermittent  motors.  The  note  referred  to  reads  as 
follows  : — 

•"  When  a  machine  will  be  required  to  work  continuously 
with  loads  varying  between  very  wide  limits  and  the  actual 
cycle  of  duty  is  specified,  the  machine  may  be  given  a  Duty- 
cycle  Rating,  this  being  the  continuous  rating  which  is  the 


thermal  equivalent  of  tlie  eyeie  of  duty  specified.  A  machine 
with  duty-cycle  rating  shall,  in  addition,  beca|)able  of  with- 
standing 11  mdiuentry  load  corresiHinding  to  the  highest  peak 
of  load  ociurriiig  in  the  cycle  of  duty  specified. 

In  the  case  of  a  winder  motor  the  cycle  of  duty  is  always 
more  or  less  well  defined,  and  the  .j>robIem  is  to  find  a  con- 
tinuous load  which  produces  the  same  Iieating  effect  on  the 
motor  as  that  jiroduced  by  the  intermittent  load.  In  these 
articles  we  shall  speak  of  the  equivalent  continuous  load  as 
the  virtual  rating. 

Reference  should  be  made  to  the  ability  of  the  machine  to 
withstand  the  highest  peak  load.  .Vlthough  the  peak  horse- 
])ower  maybe  momentary,  it  is  the  current  input  which  deter- 
mines the  heating  of  the  motor  and,  unlike  the  horse-power 
peak,  the  current  peak  ])ersists  during  the  whole  of  the  accele- 
rating period,  namely,  for  a  time  which  varies  from  a  few  seconds 
to  as  much  as  '^0  seconds. 

Effect' oj  Altitude  on  Rating. — If  a  machine  working  in  a 
temperate  climate  at  or  near  sea  level  has  a  rating  of,  say, 
1,000  H.P.,  then  the  same  machine  for  a  permissible  tempera- 
ture rise  of  40°C.  will  have  a  rating  of  about  800  h.p.  if  set  to 
work  in  a  country  in  which  the  barometer  stands  at  640  mm. 
(25-2  in.). 

The  curve.  Fig.  1,  shows  the  relation  between  European 
and  South  African  (Rand)  ratings  for  a  number  of  50-cycle, 
16-pole,  3-phase  induction  motors  of  large  size. 
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t  It  is  said  that  no  less  than  400  standardised  electric  winders  will  be 
required  in  the  near  future  in  a  certain  mining  district. 


In  the  British  Standardisation  Rules  for  Electrical  Machinery 
it  is  stated  that  for  a  machine  intended  for  service  at  an 
altitude  above  .3,.300  ft.  (1,000  metres  approximately),  the 
observable  temperature  rise  if  tested  near  sea  level  shall  be 
reduced  2.V  per  cent,  for  each  1,000  ft.  above  sea  level  at  which 
the  machine  is  intended  to  work  in  service.  The  correction 
shall  not  be  applied  for  altitudes  below  3, .300  ft. 

In  the  Standardisation  Rules  of  the  American  Institute 
of  Electrical  Engineers  it  is  recommended  that  when  a  machine 
is  intended  for  service  at  altitudes  above  1,0(X)  metres  (3,300  ft.) 
the  permissible  temperature  rise  at  .sea  level,  until  more 
nearly  accurate  information  is  available,  shall  be  reduced 
by  1  per  cent,  for  each  100  metres  (330ft.)  by  which  the  altitude 
exceeds  l.fXJO  metres.  Water-cooled  oil  transformers  are 
exempt  from  this  reduction. 

It  is  not  clear  front  the  British  rule  whether  to  allow 
10x2|  =  25  per  cent,  or  (10-3-3)  2^  =  16|  per  cent,  for  an 
altitude  of  10,000ft.  above  sea  level.  For  the  altitude  named 
the  American  rules  recommend  a  reduction  of  20  per  cent. 
The  example  serves  to  emphasise  the  importance  of  making 
the  reduction  in  the  case  of  machines  intended  to  work  at 
high  altitudes. 

Determination  of  Virtual  Rating. — By  virtual  rating  is  meant 
the  continuous  and  constant  output  that  produces  the  same 
temperature  rise  as  the  fluctuating  and  intermittent  output. 

Referring  to   Fig.  2  (a)  imagine  the  curve  o  a  b  c,  &c.,  to 
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represent  torque  plotted  to  a  time  base.  The  torque  exerted 
by  any  motor  is  due  to  tlie  action  of  one  magnetic  field  on 
another,  and  is  proportional  to  the  product  of  the  two  magnetic 
fields.  If  one  of  these  fields  be  constant  the  torque  is  directly 
proportional  to  the  other.  In  most  winder  motors  the  main 
field  is  of  constant  strength  and  the  torque  exerted  by  the 
armature  is  directly  proportional  to  the  armature  current. 
It  follows,  therefore,  that  the  curve  oahc,  &c.,  also  represents 
the  armature  current  to  some  scale. 


(e)  Curves (rtJto/'rZj superimposed. 

\':rt!^3t  H.R 


Fig.  2. — Determixatiox  of  ^'n;Tt-.\i,  OuTprT. 

The  speed  at  every  instant  is  represented  by  the  curve 
o  h  j  k,  Fig.  2  (b),  and  the  power  at  any  instant  is  proportional 
to  the  product  of  torque  and  speed  at  the  said  instant.  Thus 
t  sec.  after  the  commencement  of  the  run,  the  torque  is  r 
from  Fig.  2  (a),  the  speed  is  s  from  Fig.  3  (b),  and  the  power 
is  PocTs.  as  shown  in  Fig.  2  (c).  Other  points  can  be  deter- 
mined in  like  manner,  and  the  power  curve  o  I  m  n.  &c., 
obtained. 

From  the  diagrams,  Fig.  2,  it  will  be  noted  that,  although 
both  the  speed  and  output  are  zero  at  the  time  t=o,  the  motor 
torque  and  the  armature  current  are  a  maximum  at  this 
instant.     Since  the  heating  eiiect  of  a  current  is  proportional 


to  the  s<juare  of  the  current  it  is  evident  that  the  lieating 
effect  is  Very  large  during  the  whole  of  the  accelerating  period, 
and  is  a  maximum  when  I  =^o,  that  is  wiien  the  motor  is  at 
rest. 

In  the  common  method  of  fixing  the  virtual  rating  of  a 
winder  motor  it  is  assumed  that  the  heating  at  any  instant 
is  proportional  to  the  square  of  the  current  at  the  instant. 
Suppose  that  the  whole  of  the  ordinates  of  the  current  diagram 
o  a  h  c,  &<■..  Fig.  2  (a)  have  been  squared  and  plotted  separately 
in  Fig.  2  {d).  The  problem  is  to  find  the  constant  h.p.  output 
which  necessitates  dissipation  of  a  certain  number  of  units 
of  heat.  re]3resented  by  the  cross-hatched  area,  Fig.  2  (d), 
in  T  see.,  T  being  the  duration  of  the  cycle,  including  the 
interval. 

Since  a  constant  h.p.  output  is  sought  it  follows  that  the 
heating  effect  is  constant  and,  as.suming  for  the  moment  that 
the  dissipation  of  heat  is  independent  of  the  speed  of  the 
motor,  it  is  evident  that  the  constant  heating  effect  is  found 
by  dividing  the  cross-hatched  area  by  the  time  T.  In  other 
words  the  area  o  r  s  u,  &c.,  in  Fig.  2  (d)  is  equal  to  the  cross- 
hatched  area.  The  constant  output,  which  is  thermally 
equivalent  to  the  variable  output,  is  equal  to  the  square  root 
of  the  ordinate  o  i\  and  is  represented  bv  the  line  AB  in  Fig.  2 

As  is  well  known,  the  rate  of  dissipation  of  heat  depends 
on  the  speed  of  rotation  of  the  armature.  With  the  motor 
running  at  full  speed  the  cooling  surface,  being  well  scrubbed 
with  cold  air,  is  more  efficient  than  when  the  armature  is 
running  at  reduced  speed,  and  the  machine  is  least  efficient 
as   a   radiator   when   the   armature   is   at   rest.     Experience 
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Fig.  3. — Ccrrext  and  Heatixg  Ccrves. 

shows  that  for  alternating  current  motors  the  eooUng  surfac^ 
is  onlv  about  half  as  efficient  during  reduced  speed  periods 
and  about  one-quarter  as  efficient  at  standstill  as  it  is  when  the 
motor  is  running  at  full  speed.  The  corresponding  figures 
for  direct  current  motors  are,  during  reduced  speed  periods 
0-7.5,  and  during  standstill  0-5. 

The  varving  efficiency  of  thfe  cooling  surface  can  be  allowed 
for  bv  reducing  the  duration  of  the  cycle  T  to  an  equivalent 
full-speed  value  T ,.     Thus,  referring  to  Fig.  2  [a],  let 

/,  =  accelerating  period,  sec. 

^2  =  constant-speed  period,   sec. 

<3= retarding  period,  sec. 

<4=interval,  sec, 
then,  equivalent  full-speed  value  of  the  cycle 

T,=at^+t..  +  at^^iiti. (1) 

where  a  and  fi  are  constants  depending  on  the  type  of  motor. 
For  alternating  current  motors  a  =  0-5  and  ;3  =  0-2.5,  and  for 
direct  current  motors  a  =  0-75  and  /5=0-5. 

Although  the  method  described  above  is  based  on  assump- 
tions which  are  not  strictly  correct,  the  method  nevertheless 
gives  results  which  are  sufficiently  accurate  in  most  cases. 
In  addition  it  has  the  very  great  advantage  of  being  easily 
applied. 

We  will  illustrate  the  method  by  the  following  examples  :— 

Examfle.—Thfi  load  on  a  motor  varies  from  instant    to 

instant  as  shown  in  Fig.  3,  and  during  the  whole  of  the  tune 

the  motor  runs  at  constant  speed.     It  is  required  to  find  the 

rating  of  the  motor. 
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Since  the  speed  is  constant,  horse-power  is  sini]>ly  propor- 
tional to  torque.  With  constant  excitation  torque  is  propor- 
tional to  current,  therefore  H. P.  and  current  are  proportional. 
Hence  it  follows  that  by  squaring  the  ordinates  of  the  ))ower 
diagram  and  plotting  to  the  same  base,  a  diagram  is  obtained 
which  rei>resents  the  heating  of  the  armature.  The  diagram 
referred  to  is  represented  in  Fig.  3  by  the  cross-hatched 
areas  (1)  to  (4). 

Since  there  is  little  difference  between  P,  and  P.>.  the  area 
of  the  portion  (1)  is  given  with  sufficient  accuracy  bv  tin- 
expression 

Area(l)  =  J(P,2-fP.,2)x?, (2) 

The  difference  between  P3  and  Pj  is  considerable  and  it  is 
easily  shown  that 

Atea{2)  =  i{P,'  +  P,'-P,P,)     I,.      .     .     .     (3) 

In  the  case  of  the  third  portion  of  the  diagram  the  power  P- 
is'constant,  and 

Area(3)  =  P5-x/3 (4) 

The  power  varies  uniformly  from  Pj  to  0  in  the  fourth 
portion  of  the  load  diagram  and  the  heating  is  found  from 
equation  (3)  to  be 

Area(4)  =  JP6"-x/j (.5) 

Hence 

Total  Area  =  ^  (Pj2^P^2)  +  |  (P^'+P,'  +  P,P,)  +  hP,'^'lP^ 
Dividing  the  total  area  by  the  duration  of  the  cycle  we  get . 
Average  heating=  f^'  (P,2+p,2)+|  {P^-^-P,^+P^P,)  +  (,P,^ 

3  ^«  J  •  ' 
and,  since  heating  is  directly  proportional  to  the  square  of  the 
power,  it  is  evident  that  the  load  which,  when  constantly 
applied,  is  thermally  equivalent  to  the  given  variable  load  is 
equal  to  the  square  root  of  the  average  heating,  or 

Virtual  H.P.=  y[|]'  (P^^+P.^)^'^(P^^  +  P^^^P^P^) 


-rUP--.-- 


rj 


In  the  next  example  but  one  it  will  be  shown  that  by  pro- 
ceeding in  an  orderly  manner  the  application  of  the  method  is 
straightforward. 

Example. — The  load  diagram  for  a  cylindrical-drum  winder 
without  tail-rope  is    represented    in    Fig.  4  by  the  diagram 


tliose  that  would  be  developed  by  the  motor  if  it  were  running 
at  full  speed.  Although  the  actual  power  developed  by  the 
motor  at  the  beginning  of  the  wind  is  zero,  the  torque  is  a 
maxinuim  at  this  instant  and  the  current  input  is.  therefore,  a 
maxinuim.  Hence  at  this  point  the  motor  lu-ating  is  a 
maximum. 

The  motor  heating  curve,  found  by  squaring  the  ordinates 
of  the  power  curve,  is  represented  by  the  cross-hatched  diagram 
whose 

Area  =  ^'  (^'r  +  P/)  +  ^ (^3=  +  P^'+P.P,)  +  [^{P,'  +  Pc'). 

Since  the  cycle  includes  an  accelerating  period  /,  a  constant- 
speed  period  I,  and  a  retarding  period  /,  in  addition  to  an 
interval  of  rest  1^  it  is  necessary  to  reduce  this  by  means  of 
equation  (1)  to  an  equivalent  full-speed  ])eriod  T,  in  order 
to  find  the  average  heating  effect.  Using  the  constants 
given  with  equation  (1)  we  get  equivalent  full-speed  period 

Area  of  cross-hatched  diagram 


and  average  heating  effect= 


Equivalent  full-speed  period 


[^(Pr-^P.^)--'^(P,'+P/  +  P,P,)^'^JP,'^-P^) 
0-5(<,+<3)-|-<,-fO-25<4 

Finally,  the  virtual  rating  of  the  motor  is  equal  to  the  square 
root  of  the  average  heating  effect,  or 
Virtual  H.  P. 

//'^  (P,^+P2*)+|  (P3^  +  P/+P3P4)  +  !f(^.,HP„"-)l 

The  arithmetic  of  the  method  is  less  tedious  tliau  tlve 
algebra  as  we  shall  now  proceed  to  show. 

Example. — The  torque  conditions  for  the  cardinal  points 
of  the  cycle  of  operations  of  a  Ward  Leonard  winder  for  a 
compound  shaft  are 'given  in  Fig.  5.     The  cylindrical  drums 


Fig.  4. — Diaor.ims  tor  a  CvLrsDRic.iL-DRr.M  Winder. 

OPyP^Ps,  &c.,  and  the  speed  of  the  motor  varies  as  shown  by 
the  curve  Oahc.  Determine  the  virtual  H.P.  of  the  three- 
phase  induction  motor. 

Jin  the  diagram.  Fig.  4,  it  will  be  seen  that  at  the  beginning 
and  end  of  the  wind  the  power  or  load  is  put  within  brackets, 
thus:— (Pj)  and  (Pg).  Throughout  these  articles  all  loads 
expressed  in  this  way  denote  fictitious  loads  corresponding  to 


-Winder  Diagrams  for  CoirporxD  Shaft. 


are  10ft.  diameter  and  the  maximum  winding  speed  is  2, .500  ft. 
per  min.  An  open-type  direct-current  motor  coupled  to  the 
drum  shaft  is  used  for  driving  purposes,  and  it  is  required  to 
find  the  rating  of  this  motor. 

Fromtlicgivcnmaximum  speed  and  drum  diameter  it  follows 
that  the  druiii-spued  =  2,500-^10T=79'6revs.  permin.  Know- 
ing the  torque  and  the  drum  speed,  the^horse-power  at  the 
drum  shaft  is  foimd  by  means  of  the  expression 

Tj.  _      Torque  (lb.  ft.)  X  Angular  speed  (radians  per  min.) 
■    '^  33,000  ' 

=  Tx2:rx  79-6-1-33,000 
=0-0151t. 

The  torque  values  when  multiplied  by  0.0151  give  the  H.P. 
values  from  which  the  rating  of  the  motor  is  determined. 
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Thus 


Area  (U=(l,"30=+l,630-=):-.:^   =  42-5   X 10° 

(2)=(760=+660=)x  — =     4-42x10'' 

10 
(3)=(140-+50=)x-     =     0-llxlO' 

11-2 
(4)=  {560=+780=+(o60x7S0)',.  x  -      ...     =     5-07  x  10° 

10 
(5)=(1,300=-M,230=)x—   =  16-01x10° 

•>■) 

(6)=  .;710=4-490=-f (710x490)}  ;;^ =     9-10x10° 

(7)=  J(-17)H(-69)-l  X  -  =     0-03x10° 

11-2 

(8)=  ;4302+980-+(430x980)}  X.— ...     =     5-84x10° 

(9)  =  (1,450=-1,380=)X-    =20-03x10° 

11-2 

(10)=  {850=+7102+(850x710);-  X  — ...     =     6-03x10° 

10 
(11)=  /(-590)=+(-660)=:  X-   =     3-92x10° 


113-06x10° 


Total  area 

In  the  cvcle.  besides  accelerating  and  retarding  periods 
and  an  interval  of  rest,  there  are  two  reduced-speed  periods 
and  three  full-speed  periods  as  shown  by  the  dotted  speed- 
time  curve  in  Fig.  5.  The  equivalent  full-speed  value  of 
the  cycle  is,  therefore. 

Period.  Actual  time. 


Initial  acceleration  ...  15-0 

First  full-speed      8-7 

First  slow-dowTi    31-2 

Second  full-speed      ...  25-0 

.Second  slow-do«-n    ...  31-2 

Third  fuU-speed    11-2 

Final  retardation 10-0 

Interval     3(10 


Equivalent  time, 

sec. 

15x0-75      =   11-25 

8-7 
31-2x0-85  =  26-5 
25-0 
31-2x0-85  =  26-5 
11-2 
10x0-75  =  7-5 
30x0-5        =   15-0 


Equivalent  full-speed  time      131-7  .'5ec. 

Having  found  the  area  of  the  heating  curve  and  the  equiva- 
lent full-speed  value  of  the  cycle,  the  rating  is  determined 
from  the  expression 

,    TrT.  /113-06X106 

Virtual    H.P.  =  ./ 


131-7 


=  92.5. 
(To  be  continued.) 


A  5,000  kva.,  100,000  Volt  New-Type 
Air-break  S-witch,* 

Bj-    GEORGK    T.    SOrXIIGATE. 

A  new  type  of  air-break  switch,  designed  by  the  writer  and  tested 
on  a  100,000-volt  line  at  Raleigh,  X.C,  can  consistently  interrupt 
the  charging  current  of  100  miles  of  line.  Such  a  current  is  much 
more  diltieult  to  break  than  a  higher  power-factor  load,  so  that  the 
r.itin;:  of  .'i.dilO  k.v.a.,  which  corresponds  to  this  performance,  should 
not  be  confused  with  the  breaking  capacity  with  a  power  load.  The 
unit  reached  the  limit  of  its'  successful  performance  with  about  125 
miles  of  100,000-volt  line  comiected.  Three  other  tmits  are  now 
permanently  installed  at  an  important  sub-station  for  further  test 
under  operating  conditions.  The  tests  which  were  made  were  con- 
ducted with  increasing  currents  and  varying  winds. 

The  construction  of  the  switch  is  shown  in  the  diagram.  Unlike 
Dther  air-break  switches  now  available,  the  insulators  carrying  the 
rtTcing  horns  and  contacts  do  not  swing  or  pivot  about  their  ends,  but 
rotate  on  their  own  axes.  Thus,  the  contacts  and  horns  do  not 
retreat  from  each  other  through  a  vertical  plane  through  the  two 
insulators  but  along  cur\-ed  surfaces  that  have  more  of  a  horizontal 
than  of  a  vertical  direction. 

While  the  switch  is  suitable  for  use  as  a  circuit  breaker  on  light 

loads  or  wherever  an  oil  switch  woidd  be  prohibitively  expensive,  as 

at  su')-stations  for  small-load  taps  from  large  transmission  systems, 

its  most  important  service  Ls  as  a  mechanically  operated  three-phase 

*  Abstract  of  an  article  in  the  "  Electrical  W^rld." 


disoonn('cting  switch.  For  use  between  oil  switches  and  'buses  or  as 
selectors  for  feeders  taken  from  double-'bus  systems,  the  switcUhas 
the  folUnving  advantages  : — • 

1.  The  co.st  of  manufacture  is  low,  because  the  electrical  parts  arc 
essentially  the  same  as  those  of  pole-operated  knife  switches  and  the 
number  of  insulators  (the  most  exijensive  single  part)  is  the  same  as 
in  knife  s\\-itchos  ;  the  mechanical  parts — the  structure  and  mecha- 
nism— are  simple. 

2.  The  switch  can  be  used  in  any  position  on  any  type  of  structure 
and  either  indoore  or  outdoors.  By  virtue  of  its  coiinpact,  self-con- 
tained construction  a  switch  can  be  set  upright  or  mounted  side- 
wise  or  hung  under  a  'bus  structure. 

Throughout  the  complete  range  of  voltages  for  which  this  switch  is 
designed  the  parts  are  absolutely  identicafand  standard  equipment, 
with  the  sole  and  advantageous  exception  of  the  horns^  masts  and 
pipe  supi»rts  for  the  contact  wheels.  These  are  proportional  in 
lengths  to  the  number  of  discs  and  heights  of  the  insulators.  Thus, 
46  of  the  40  parts  required  can  be  taken  from  stock  to  assemble  any  ■ 
switch  for  70  kv.  to  140  kv.  rating. 

The  switch  illustrated  is  rated  at  110,000  volts  300  amperes  ''  The 
liolt  through  each  contact  support  and  tension  spring  enable  the 


•-j^^J>peraf/nsr  Rod 
BiAQKAM  OF  SwrrcH, 

separation  of  the  contact'discs  to' bejadjusted.-  Because  ofTJthe 
floating  arrangement  of  the  contact"  discs  they  make  contact  mth 
each  other  over  their  entire  bearing  surface.  The  positions  of  the 
contacts  and  horns  are  adjusted  by  moving  pipe  and  mast  attached 
to  these  parts.  The  insulating  joint  on  each  mast  is  to  induce  the 
current  to  secure  that  the]  magnetic  blow-out  effect  for  stretching 
the  arcs  will  be  a  maximum. 

In  opening  the  switch  the  horns  are  drawn  apart  with  their  convex 
sides  facing  each  other.  In  so  retreating  the  shortest  separation 
between  the  horns  is  always  approximately  in  the  median  plane  of 
their  closed  contact.  Rotation  of  the  insulators  carrying  the  horns 
and  contact  discs  is  accomplished  by  means  of  a  bevel-gear  mecha- 
nism at  the  base  of  the  switch.  On  the  lower  end  of  each  insulator  is 
a  bevel  pinion,  which  meshes  with  a  bevel  gear,  in  turn  driven  by 
another  bevel  pinion  attached  to  the  operating  rod.  The  bevel  gear 
is  not  a  complete  circle,  but  embraces  an  arc  slightly  over  120  deg. 
The  end  teeth  of  this  sector  extend  sufficiently  to  bear  against  the 
base  of  the  switch  when  at  extreme  ends  of  its  travel.  Thus  the 
stopping  of  ojjening  and  closing  is  done  neither  at  the  contacts,  which 
would  be  injured  by  the  impact,  nor  at  the  operating  handle,  which 
would  allow  lost  motion  in  the  mechanism  to  interfere  with  accurate 
closing.     The  gears  can  be  enclosed 
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The  Electric  Drive  In  Paper  Mills. 


Bj-   E.  TANNKR   and   C.   F.   PAPWOKTII. 


The  groat  strides  made  in  the  improvement  of  electrical 
equipment  during  the  last  10  years  for  heating,  lighting  and 
the  transmission  of  power,  with  which  latter  this  article  is 
■  hiefly  concerned,  has  secured  for  it  a  place  of  the  first  impor- 
lance  in  all  manufacturing  industries ;  and  perhaps  in  no 
other  industry  is  it  making  greater  headway  or  proving  its 
possibilities  in  every  direction  than  in  the  manufacture  of 
paper.  The  ever  increasing  demand  for  the  rapid  production 
and  greater  output  of  paper  is  to-day  rendered  possible  by 
the  judicious  application  of  electrical  energy  in  the  various 
processes  of  manufacture,  from  the  handling  of  the  raw 
material  to  the  despatch  of  the  finished  paper. 

It  is  the  intention  in  this  article  to  take  the  reader  through 
a  large  i>aper  mill  in  the  south  of  England,  completed  just 
prior  to  the  war,  engaged  in  the  manufacture  of  "news" 
and  ■■  fine  printings ""  from  wood  pul]),  with  an  average 
weekly  output  of  1,500  tons  of  paper;  making  a  survey  of 
the  electrical  installation,  paying  particular  attention  to 
electrical  energy  as  applied  in  the  transmission  of  power 
showing  how,  octopus  like,  it  has  stretched  its  tentacles  through- 
out the  whole  fabrication. 

General  Considerations. 

Perhaps  a  few  opening  remarks  on  paper  mills  generally 
and  the  electrification  thereof  would  not  be  out  of  place  here. 

The  phrase  ""  judicious  application  of  electrical  energy  " 
■was  just  now  used,  and  advi.sedly,  for  almost  the  first  point 
to  consider  is  in  what  degree  it  is  proposed  to  electrify  a  mill, 
or,  again,  how  far  it  is  possible  to  api)ly  electrical  energy. 
AVith  regard  to  the  former,  the  "  degree  "'  of  electrification, 
so  much  de])ends  on  the  site,  and  here  the  word  "  site  "  is 
intended  to  embrace  all  po.s.sibilities,  whether  it  be  an  entirely 
new  plant  that  is  under  consideration  or  an  old  plant  that 
is  to  be  modernised,  in  relation  to  the  emjiloyment  of  mechanical 
energy  direct  or  the  conversion  of  mechanical  energy  into 
electrical  energy  and  the  reconversion  of  electrical  energy 
into  mechanical  energy,  as  applied  to  the  transmis-sion  of 
power  from  an  economic  standpoint  that,  save  for  an  example 
by  way  of  illustration,  it  is  not  proposed  to  enter  into  lengthy 
discussion  on  this  point. 

For  example  then,  in  those  countries  fortunate  enough  to 
possess  large  volumes  of  water  rushing  down  in  mighty  falls, 
as  in  America,  Norway.  &c.,  it  would  be  foolish  to  ignore 
the  possibilities  open  to  the  exploitation  of  such  a  natural 
source  of  power  by  suitably  harnessing  the  water,  introducing 
turbo-generators  and  employing  the  "  limit  "  of  electrifica- 
tion possible.  Not  being  in  po.ssession  of  such  a  source  of 
])ower  in  this  country  we  must  turn  our  attention  to  other 
available  motive  powers  such  as  steam,  oil  and  gas.  Further. 
if  the  reader  will  bear  in  mind  the  fact  that  large  quantities 
of  steam  are  required  in  the  manufacutre  of  pajier  for  drying 
purposes,  the  proportion  being  55  per  cent,  for  drying  and 
4.5  per  cent,  for  motive  power  in  a  miU  where  main  shaft 
steam  engine  and  machine  steam  engines  are  found  to  be  most 
economical,  he  will  see  that  the  word  "judicious"  is  fully 
justified. 

The  Effect  of  Site  on  Electrification. 

One  other  remark  in  relation  to  "site"  as  bearing  on  the 
'■  degree  "  of  electrification.  Where  a  cheap,  abundant  and 
certain  supply  can  be  obtained  from  an  Authority,  or  where 
it  is  found  necessary  to  build  several  storeys  high,  though 
this  is  not  to  be  favoured  in  a  paper  mill,  electrical  energy 
as  a  means  of  power  transmission  should  be  employed  to  the 
limit  as  it  possesses  a  decided  economic  advantage  over  the 
heavy  shafting,  pulleys,  ropes,  belts,  gearing,  &c.,  other- 
wise necessary,  which  are  cumbersome,  light  obstructing, 
occupy  a  large  amount  of  room  and  are  costly  in  upkeep. 
This  latter  remark  may  appear,  in  part,  a  contradiction  of 
the  preceding  paragraph,  but  by  "  Authority  "  is  intended 
what  all  manufacturers  hope  for  one  day,  large,  very  large, 
central   stations   from   which   they  may  draw   a   practically 


unlimited  supply  of  energy  at  a  very  cheap  rate.  Such 
stations  mu.st  be  State  controlled,  for  it  should  not  be  in  the 
l)ower  of  a  few  individuals  to  paralyse  trade  by  cutting  off 
the  supply. 

The  Possible  Li.mit  of  Electrifkation. 

Now  let  us  consider  the  possible  "limit"  of  electrification, 
in  relation  to  which  we  would  like  to  draw  the  reader's 
attention  to  a  very  instructive  article  in  "  Papermaking  "  of 
February.  1919,  entitled  "  An  Electrified  Paper  Mill,"  which 
states  that  practically  all  the  operations  in  the  mill  described 
are  performed  through  the  medium  of  motor  drive.  This 
"  degree  "  of  electrification  is  rendered  possible  by  tile  fact 
that  the  motive  power  available  for  the  large  amount 
of  electrical  energy  produced  is  water.  "This  would  indicate 
that  there  is  practically  no  limit  to  the  electrification  possible 
in  a  n\ill. 

The  extreme  flexibility  of  electrical  energy  which  enables 
one,  regardless  of  the  position  of  the  prime  mover,  to  lay  out 
the  plant  in  the  best  possible  manner  with  a  view  of  ensuring 
the  greatest  facility  in  handling  the  paper,  combined  with 
the  cleanliness  so  essential  in  a  paper  mill,  ease  of  control 
and  small  space  required  for  motor  and  equipment  are  all 
big  points  in  favour  of  its  increased  adoption  for  driving  the 
auxiliary  machinery,  as  apart  from  the  jiaper-making  machine 
itself,  of  a  paper  mill. 

With  regard  to  the  driving  of  a  pa])er-making  machine  by 
electricity,  thereby  dispensing  not  only  with  the  machine 
steam  engines  at  present  eiii])loyed  but  also  displacing 
the  maze  of  gearing,  large  cone  pulleys,  giving  the  necessary 
and  many  variations  of  speed,  belts,  ropes,  &c.,  it  might  be 
said,  that  although  systems,  one  of  which  is  described  later, 
have  been  devised  to  meet  the  very  com])licated  requirements 
of  the  inter- speed  control  of  the  several  sections  in  a  paper- 
making  machine,  they  are  not.  at  ])resent,  greatly  favoured 
by  paper  manufacturers  in  this  country.  To  bear  out  this 
latter  statement  there  is  a  large  firm  of  engineers  in  the  North 
with  orders  for  about  30  paper  machines,  all  of  which  will 
employ  steam   engines  as   hitherto. 

Generating  Plant. 

Sufficient  has,  perhaps,  been  written  in  a  general  way  to 
serve  as  indication  that  the  application  of  electrical  energy 
in  a  paper  mill  demands  the  closest  attention  :  so  let  us  now 
pass  on  to  the  particular  mill  which  is  taken  as  a  basis  for 
our  examination. 

The  generating  plant  installed  consists  of  two  -100  kw. 
and  one  200  kw.  direct  current  generators  of  the  six  pole  type, 
shunt  wound  with  interpoles.  One  of  the  former  is  rope  driven 
from  the  main  engine  second  motion  shaft,  the  engine  being 
of  the  horizontal  compound  .slow  speed  type.  This  engine 
has  a  capacity  of  1,500  h.p.,  and  is  used  for  driving  the  whole 
of  the  beating  plant.  This  method  of  dynamo  driving  while 
open  to  criticism  as  having  the  disadvantage  of  interruption 
through  a  "  shut  down,"  is  exceptionally  economical,  and  in 
this  particular  mill,  where  a  "  shut  down  "  is  a  very  rare 
occurrence,  has  fully  justified  itself  in  every  way  ;  so  much 
so  that  a  further  400  kw.  direct  current  generator  driven 
in  the  same  manner  is  contemplated  in  connection  with  pro- 
posed extensions  to  the  mill.  The  remaining  two  generators, 
that  is  one  400  kw.  and  one  200  kw.,  are  direct  coupled  to 
two  high-speed  vertical  steam  engines. 

Other  methods,  such  as  employing  mixed  pressure  turbines 
using  exhaust  steam  from  the  main  engine,  could  be  quoted 
as  examples  of  modern  practice,  each  method  standing  on  its 
merit  in  relation  to  questions  of  site,  <fec.,  before  mentioned. 

The  installation  is  on  the  three-wire  .system,  the  voltage 
being  160  across  the  outers  and  230  between  outers  and  neutral. 
The  out-of-balance  current  is  regulated  by  static  balancers 
connected  through  three  slip  rings  mounted  on  the  armature 
shaft  to  three  armature  tappings  in  each  instance. 
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The  switchboards  are  of  the  "  unit-panel  ""  type,  there 
being  an  additional  panel  for  an  outside  municipal  su])ply. 
This  is  used  during  week-ends  when,  the  power  plant  being 
stopped,  repairs,  &c.,  are  necessary  throughout  the  mill,  and  is 
also  as  an  "  emergency  supply  '"  for  lighting  and  driving 
essential  units  in  event  of  a  breakdown.  Where  such  an 
outside  supply  forms  a  "  constant ""  and  not  as  in  this  case 
an  ■■  emergency  ""  supply,  an  alternative  route  for  the  cables 
to  the  mill  should  be  provided  in  case  of  injury. 

Each  switchboard  panel  is  fitted  with  a  1,000  ampere 
double  pole  circuit  breaker,  two  ammeters,  a  triple  pole  knife 
pattern  main  switch  and  '"  Westinghouse  ""  watt-hour  meter. 
An  earth  recording  ammeter  and  switch  are,  of  course,  also 
installed.  The  shunt  regulating  resistances  are  situated 
behind  the  switchboard,  being  connected  by  chain  drive  to 
a  suitable  operating  handle  on  the  panel. 

The  total  average  output  of  this  generating  plant  per  week 
jf  132  working  hours  is  62,000  units,  which  are  utilised  as 
follows  :  20  per  cent,  for  lighting,  15  per  cent,  for  heating, 
and  65  per  cent,  for  ])ower  transmission.  This,  of  course, 
falls  short  of  the  total  weekly  consumption  by  the  amount 
drawn  from  the  municipal  supply. 

In  the  event  of  any  serious  breakdown  to  the  generating 
plant  during  the  "  peak-load  "  period,  the  possibility  of 
interruption  to  any  electrically  driven  ))lant  that  may  be 
vitally  essential  to  the  running  of  the  mill  generally,  such  as 
the  main  water  pumps  for  example,  has  been  greatly  mini- 
mised by  the  installation  of  a  separate  "  town'"  supply  direct 
to  the  pumping  station,  which  is  situated  at  some  distance 
from  the  mill.  This  supply,  being  absolutely  independent, 
enables  the  water  sujjply  to  be  maintained  at  all  times.  The 
importance  of  this  will  be  realised  when  it  is  said  that  a  supply 
to  the  fire  mains  is  always  necessary. 

The  Lighting  .\nd  Heating  In.stallation. 
Let  us  briefly  survey  lighting  and  heating  methods  before 
passing  on  to  the  application  of  power  transmission.  It 
being  essential  that  the  beater  house,  where  the  raw  material 
is  pulped  into  various  degrees  of  fineness,  and  the  machine 
house,  where  the  paper  is  made,  should  be  well  illuminated, 
the  incandescent  system  has  been  adopted,  "  three-light " 
fittings  with  "'  anti- vibration "  holders  being  employed. 
These  are  suspended  from  the  roof  and  are  fitted  with  100-watt 
'■  Osram  "  vacuum  type  lamps.  Recently,  in  some  instances 
these  have  been  replaced  by  the  100-watt  half-watt  type  with 
varying  degrees  of  success.  The  whole  of  the  interior  wiring 
is  in  screwed  steel  conduits  with  the  exce])tion  of  those  build- 
ings in  which  chemical  action  has  to  be  contended  with  ; 
such  as  the  machine  houses,  where  the  vapour  given  off  during 
the  drying  process  has  led  to  the  adoption  of  galvanised  conduit 
with  excellent  results  ;  and  in  the  drainer  house,  where  the 
fumes  given  otT  from  the  bleached  inilp  has  necessitated 
'■  surface  wiring "  supported  on  porcelain  knob  insulators. 
Vulcanised  india  rubber  insulated  cable  has  proved  highly 
efficient.  By  these  means  a  fault  is  easily  detected.  In 
these  instances  the  three-light  fittings  are  made  up  of  sheet 
copper  heavily  enamelled,  successfully,  withstanding  any 
chemical  action  to  which  they  may  be  subjected.  Every 
building  is  equipped  with  "  emergency  "  lighting  supplied 
through  the  ""  town  '"  panel  and  controlled  by  the  switchboard 
attendant  in  the  event  of  the  mill  supply  failing.  The  whole 
of  the  wiring  has  been  carried  out  on  the  basis  of  800  amperes 
per  sq.  in.  of  copper  :  all  fuse  boards  and  switches  being 
thoroughly  fire-proof. 

Ventilation  is  obtained  by  means  of  electrically  driven 
intake  and  e.xhaust  fans  suitably  disposed  throughout  the 
mill,  and  perhaps  the  system  adopted  in  heating  and  ventilating 
the  machine  houses  is  worthy  of  short  description. 

It  being  essential  to  maintain  an  even  temperature  in  the 
machine  house  to  ensure  uniformity  of  the  final  product,  it 
becomes  imperative  to  adopt  an  efficient  system  of  heating 
and  ventilating  to  counteract  the  outside  atmospheric 
conditions.  The  system  employed  consists  of  blowing,  by 
means  of  an  electrically  driven  blower,  hot  air  in  the  form 
of    superheated    steam    through    a    range     of    pipes,    having 


numerous  outlet  branches,  placed  near  the  underside  of  the  roof. 
This  prevents  condensation  of  the  vapour  given  off  from  the 
l)aper-making  machine,  which  vapour  is  carried  away  by  means 
of  electrically  driven  exhaust  fans,  suitably  placed  in  the 
roof.  A  variable  speed  motor  is  employed  which  enables 
the  amount  of  hot  air  admitted  to  the  machine  house  to  be 
regulated  to  suit  the  varying  outside  atmospheric  conditions. 
An  illustration  of  one  of  these  installations  is  given  in  Fig.  1. 

With  regard  to  heating  generally,  "  open-fire  '"  type  radia- 
tors are  employed,  the  heating  element  being  wound  spirally 
and  mounted  on  porcelain  grids ;  the  consumption  is  approxi- 
mately 13  amps,  per  radiator.  All  radiators  are  supplied 
from  lighting  distribution  boards  at  230  volts,  these  in 
turn  being  supplied  from  a  power  distribution  board  carrying 
both  ■■  outers  "  and  "'  neutral."'  Two  lighting  boards  are  sup- 
plied from  each  power  board  in  every  instance,  almost  perfect 
balance  being  therebv  attained. 


Fig.  1. — One  of  Several  Installations  for  Heating  M.'ICHine 
Houses  by  Meaxs  of  Electric  Blowers  and  Dry  Steam. 

Electric  stoves  of  the  ironclad  totally  enclosed  pattern  are 
provided  to  heat  the  irons  used  in  jointing  the  paper  during 
the  process  of  reeling. 

The  reader  may  consider  heating.  &c.,  has  been  dealt  with 
rather  too  fully.  In  excuse,  the  writers  urge  the  importance 
of  its  inclusion  as  showing  how  necessary  electricity  has 
become  in  those  industries  where  the  manufactured  article 
is  of  an  inflammable  nature,  therein  requiring  the  utmost 
protection  from  fire. 

The  Power  Installation. 

We  come  now  to  the  question  of  power  transmission,  it 
being  the  intention  to  give  in  detail  a  description  of  the  more 
important  features,  beginning  with  the  outside  electrical 
equipment,  going  through  each  department  of  the  mill,  and 
summing  up  with  a  few  general  remarks. 

The  discharge  of  ships  arriving  with  the  raw  material,  in 
this  case  pulp,  is  effected  by  means  of  two  electric  jib  cranes 
which  unload  the  pulp  into  trucks.  One  of  these  cranes  is 
equipped  with  a  separate  motor  for  each  movement,  that  is, 
hoisting,  slewing  and  luffing,  which  are  controlled  by  a  drum- 
type  controller,  while  the  other  crane  is  operated  by  a  suigle 
motor  of  35  h.p.,  the  various  motions  being  obtained  through 
interchangeable  gear,  the  question  of  their  respective  merits 
forming  no  part  of  a  discussion  here. 

The  loaded  trucks  are  drawn  into  the  pulp-stacking  yard, 
where  they  are  unloaded  and  stacked  by  means  of  five 
electric  travelling  cranes  (see  Fig.  2)  running  on  gantries 
about  30  ft.  high,  with  a  span  of  50  ft.  and  a  run  of  600  ft. 
Three  motors  of  the  series  traction  type  are  housed  in  the 
travelling  cabin,  controlled  by  the  usual  drum  controller. 
Each  motor  is  an  entirely  independent  drive  in  itself,  and 
the  three  controllers  are  so  situated  by  the  driving  seat  as  to 
permit  of  the  simultaneous  operation  of  the  three  movements, 
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travel,  traverse  and  hoist,  when  necessary.  For  the  rai)iil 
handliri;;  of  the  larjje  quantities  of  pulp  usi'<l  these  cranes  are 
itieal.  In  certain  cases  a  second  crane  has  lieen  installed 
on  the  gantry,  as  the  mill  is  also  served  by  means  of  a  plat- 
form running  from  the  heater  liouse  across  the  |)ul|>  yard 
on  to  which  the  crane  deposits  the  bales  as  required,  thus 
enabling  the  stacking  an<l  delivery  to  be  carried  out  simul- 
taneously, ("oal  from  ship,  barge  or  truck  is  also  dealt  with 
by  means  of  an  electrically  operated  transporter,  separate 
motors  again  being  used  for  the  several  movements.  The 
transporter,  being  of  the  endless  wire  an<l  grab  tyj)e,  is  too  well 
known  to  warrant  description. 


Fig.  2. — Pulp  Conveyor  with  Tr.vvku.inc.  Cvhin. 

Passing  now  to  tlie  interior  electrical  equi|)ment  and 
starting  from  the  feed-pump  house  .sujjplying  the  boilers,  it 
may  be  noted  that  pumps  of  the  centrifugal  tyj)e  are  used 
throughout  the  softening  plant  system  (a  very  extensive  one 
here  owing  to  the  nature  of  the  water),  and  are  direct  coujiled 
to  motors  of  variable  speed.  The  economisers,  used  for 
heating  the  feed  water  before  entering  the  boilers,  have  the 
soot  scrajier  gear  electrically  driven  through  belt  drive,  while 
all  pumps  in  connection  with  hot  water  from  the  main  engines 
employ  a  direct  coui)led  motor  duplicated  as  an  emergencv. 

The  Be.4TER  House. 

From  the  engine  house  we  come  to  the  beater  house,  where 
the  j)ulp  is  beaten  ;  the  bulk  of  this  plant,  as  indicated  else- 
where, IS  driven  from  main  engine  .second  motion  shaft.  But 
several  "  .stuff  '"  pumps  in  connection  therewith  are  elec- 
trically driven,  either  by  belt  or  direct  coupled  to  the  motor. 
Mention  here  should  be  made  of  the 
very  important  part  electricallv 
driven  pumps  play  in  dealing  wit 
the  large  amount  of  waste  water, 
known  as  "  effluent,"  which  must  be 
rajiidly  disposed  of  or  flooding  results- 
Jlore  es|)ecially  is  their  importance  j-*^ 
proved  when  a  "wash-down"  of  '.  L 
machines  and  plant  takes  place. 

In  the  machine  house  itself, 
although,  as  mentioned,  the  paper- 
making  machines  are  .steam  driven,  it  is  well  to  observe 
that  a  certain  pump,  termed  the  "  back-water "  pump, 
draining  one  of  the  machine  pits,  is  electrically  driven  by  a 
1.3.1  h.p.  totally  enclosed  motor  employing  a  belt  drive.  It 
has  been  found  convenient  to  control  this  pumj)  from  the 
beater  house  as  a  certain  amount  of  the  back-water  is  re- 
quired in  the  beaters,  &c.,  such  water  being  stored  in  a  tank 
situated  on  the  beater  floor.  For  obvious  reasons  an  ammeter 
is  fitted  to  the  starting  panel.     This  is  a  very  excellent  arrange- 


ment and  a  good  examjile  ofjthe  value  of  i-lectricit  v  where 
ilistant  control   is   required. 

The  electrically  driven  paper-making  machine  is  operated 
on  what  is  known  as  the  "  Harland  I'atcnt  Speed  Interlock." 
A  papi'r  machine  is  divided  into  several  si'ctions,  each 
section  running  at  a  different  speed,  the  dilTerence  between 
any  two  adjacent  sections  being  a  very  small  one,  but 
nece.s.sary  to  overcome  the  variation  in  the  length  assumed  by 
the  papi'r  during  manufacture,  owing  to  contraction  as  it 
passes  from  the  "  wet-end  "  through  the  ])re.sscs  round  thc> 
drying  cylinders,  finally  pa.ssing  from  the  calendar  at  the 
"  dry-end  "  of  the  machine  as  finished  paper.  The  general 
])ractice  met  WiVh  in  this  country  to  obtain  the  speed  variation 
recpiired  is  to  employ  a  high-speed  vertical  steam  engine,  the 
exhaust  steam  from  which  is  utilised  in  the-  "  drying  " 
cylinders,  in  conjunction  with  large  cone  pulleys  using  a  belt 
drive,  the  gearing,  shafting,  &c.,  entailed  thereby  being 
massive  and  heavy. 

The  introduction  of  electricity  as  a  power  agent  i)resents 
enormous  po.ssibilities  in  this  direction ;  the  use  of  a  direct 
current  motor  driving  each  individual  section  of  the  paper 
machine  enables  the  speed  to  be  varied  at  will  with  the 
greatest  ease,  but  the  inherent  ])roperties  of  motors  are  such 
that,  failing  a  |)ositive  interlock  sjieed  controller,  the  inter- 
sjieed  relationship  under  varying  conditions  cannot  be  made 
to  remain  constant,  as  a  result  of  which  excessive  "  broke  " 
would  occur. 

Several  attempts  have  been  made  to  secure  a  controller 
answering  these  requirements,  but,  until  the  introduction 
of  the  '  Harland  Patent  Speed  Interlock  "  none  had  met 
with  the  general  approval  of  paper  manufacturers.  This 
system  emjiloys  a  shaft,  known  as  the  '"  ma.ster  shaft," 
running  the  entire  length  of  the  machine  and  driven  by  a 
tiny  "  master  motor."  This  shaft,  in  turn,  drives,  by  means 
of  bevel  gears,  a  spur  shaft,  there  being  as  many  bevel  gears 
and  si)ur  shafts  as  there  are  main  sec'tional  motors  driving 
the  several  sections  of  the  paper  machine,  but  to  avoid  repe- 
tition otily  one  such  unit  will  be  described.  This  spur  shaft  is 
coui)led  to  a  differential  gear,  the  other  end  of  the  differential 
being  cou])led  to  a  shaft,  hereafter  termed  the  "  differential 
shaft,"  u])on  which  is  mounted  a  small  cone  j)ulley  belt  driven 
from  a  similar  cone  pulley  mounted  on  the  shaft  of  the  main 
sectional  motor.  Belt  guides  are  introduced  to  ensure  that 
the  belt,  when  once  set,  will  not  wander  over  the  face  of  the 
pulleys.     A  diagram  of  this  arrangement  is  given  in  Fig.  3. 

The  differential  is  surrounded  by  a  .stationary  shunt  re- 
gulator with  a  moving  arm  mounted  on  the  differential  case. 
This  regulator  controls  the  speed  of  the  main  sectional  motor, 
being  in  circuit  with  it  electrically  in  the  usual  manner. 

Now,  owing  to  this  combination,  if  the  sjjur  shaft  and  the 
differential  shaft  are  not  running  at  the  same  s[)eed,  the  case 
of  the  differential,  and  with  it  the  attached  shunt  regulator 
arm,  revolves.     Immediately  this  happens  the  speed  of  the 


Fig.  3. — Diaora.m  of  the  Harland  Drive. 

main  sectioiuil  motor  is  altered,  and  instantly  synchronism 
is  effected  between  the  spur  shaft  and  the  differential  shaft 
through  the  nu^dium  of  the  belt  connecting  the  two  cone 
pulleys  on  motor  and  shaft  respectively ;  the  switch  arm 
oscillating  between  two  contacts  until  any  further  factors 
operate  to  change  either  the  speed  of  the  small  master  motor 
or  the  main  sectional  motor,  in  which  event  the  shunt  regu- 
lator arm  will  then  simply  move  slightly  into  such  a  position 
relative  to  the  sliunt  regulator  as  will  ensure  the  same  speed 
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of  the  spur  aiitl  diffprcntial  shafts.  The  two  shafts  will  then 
run  in  harmony  at  the  same  speed  per  minute,  per  hour  and 
per  day. 

The  cone  pulleys  are  employed  to  give  different  drafts 
between  the  several  sections  of  the  ])aper  machine, a  s]>eed  change 
of  15  to  20  per  cent,  being  generally  provided.  This  change 
of  draft  is  effected  by  means  of  a  handle,  suitably  placed  on 
the  operating  side  of  the  ]'a])er  machine,  connected  through 
a  shaft  on  to  the  guide  controlling  the  cone-pulley  belt  drive. 
The  speed  of  the  whole  machine  can  be  changed  by  altering 


Fio.  4. — General  \'ie\v  ci  Ki.u  ikh  am  v  I  ii,i\  i  \  ~-i  i  i  i;-i  alenuek. 

the  voltage  of  supply  to  all  the  motors,  including  the  master 
motor.  A  simultaneous  change  of  speed  takes  place,  of  course, 
in  every  sectional  motor,  the  whole  machine  being  the  equiva- 
lent of  mechanically  inter-locked  at  the  same  draft.  Once 
the  belt  connecting  the  two  cone  pulleys  is  set  the  draft  so 
set  will  be  maintained,  regardless  of  any  change  of  voltage, 
except  as  a  whole  as  described,  or  of  the  mechanical  conditions; 
the  machine  is  locked  with  a  fixed  sectional  draft  relationship 
which  will  never  change  except  at  the  will  of  the  operator. 

Such  a  system  is  well  worthy  of  consideration,  a  few  of  the 
manv  advantages  being  : — (a)  Small  amount  of  space  taken 
uj),  {h)  No  necessity  for  basement,  (c)  Cleanliness  of  drive, 
(d)  Absolute  sectional  speed  harmony,  {e)  The  entire  absence 
of  ""  broke,"  due  to  inequalities  of  drive.  The  fact  that  news 
machines,  designed  to  run  at  1,000  feet  per  minute,  embracing 
the  above-mentioned  system,  are  being  constructed,  as  well 
as  a  number  of  other  installations  for  "  tissue  "  and  ""  fine 
printings  "  designed  to  run  with  a  speed  variation  as  much  as 
10  to  1,  fully  warrants  the  space  given  to  its  description. 

The  Super-Calendering  Machine. 

The  manufactured  paper  has  now  to  undergo  the  important 
process  of  super-calendering,  this  imparts  a  surface  to  the 
paper.  It  is  here,  perhaps,  we  meet  with  a  unique  example 
of  the  utilisation  of  electricity  as  a  power  agent  in  a  paper 
mill,  a  full  account  of  which  is  justified. 

The  system  adopted  is  of  the  ""  push-button  "  type  wherein 
the  control  is  operated  by  means  of  push  buttons  which  close 
magnetic  "  clapper  "  switches  controlling  a  :J-  h.p.  "  pilot "' 
motor  operating,  by  means  of  a  sprocket  and  chain  drive, 
through  wormed  gearing  to  the  main  rheostat.  Upon 
making  connection  across  the  initial  contact  studs  of  the  main 
rheostat  a  13  h.p.  motor  is  ""  energised."  This  is  geared 
down  to  the  main  150  h.p.  motor  driving  the  super-calender 
by  a  chain.  The  15  h.p. ""  auxiliary  "  motor  nms  at  1,000  revs. 
per  min.,  driving  the  main  motor  at  100  revs. 

Upon  operating  the  push-button  marked  "  speed  up  "'  the 
rheostat  is  traversed  until  the  main  motor  is  excited  and 
assumes  the  load  at  ap])roximately  400  revs,  per  min.  : 
at  the  same  time  the  au.xiliary  motor  is  "  cut  out  "  and  stops. 
The  speed  of  the  main  motor  can  then  be  increased  as  re- 


quired to  850  revs,  per  min.  This  system  of  super-calendar 
drive  has  proved  eminently  successful,  having  the  advantage 
of  a  great  variety  of  speeds  and  rapid  acceleration,  these 
points  being  essential  features.  One  of  these  machines  is 
shown  in  Fig.  4. 

Provision  has  been  made  for  reducing  the  '"  bus-bar  "  load 
in  the  event  of  a  breakdown  or  enforced  reduction  of  the 
su])j)ly  by  introducing  a  system  of  signals  between  the  main 
switchboard  and  the  calender  room  whereby  the  150  h.p. 
motor  driving  each  super-calender  can  be  stopped  or  the  load 
reduced  as  circumstances  require  almost  instantaneously 
without  having  to  cut  of!  the  supply  from  the  main  switch- 
board, and  thus  putting  the  whole  calendar  room  in  darkness. 
The  system  comprises  three  illuminated  signs  fixed  in  a  suitable 
position  on  the  calender  room  wall  and  reading  :  "'  stop," 
""reduce  load  to  40  amps."  and  ""full  speed."  These  are 
controlled  by  three  switches  on  the  main  switchboard,  the 
required  sign  being  illuminated  and  a  bell  rung  simultaneously 
to  draw  the  attention  of  the  man  in  charge,  who  then  rings 
a  bell  on  the  switchboard  to  signify  receipt.  This  has  proved 
most  Useful. 

From  the  super-calenders  the  reels  of  paper  are  taken  to 
the  various  reelers,  cutters,  guillotines,  &c.,  which,  as  their 
names  imply,  cut  and  reel  the  paper  to  the  required  sizes.  All 
of  these  machines  are  driven  by  electric  motors  emploving  a 
belt  drive,  having  a  large  speed  variation  obtained  through 
shunt  regulation  and  controlled  by  multiple  speed  "  Igranic  '" 
starters. 

The  finished  paper  is  thiMi  either  taken  into  the  warehouse 
or  despatched  by  rail.  In  each  case  electric  hoists  of  the 
■"  chain  block "  type  are  used,  power  being  supplied  by  a 
2J-  h.p.  motor  series  wound  and  controlled  by  a  reversible 
drum  controller.  The  whole  is  a.ssombled  and  suspended 
from  the  under  flange  of  an  ""  H  "  section  girder  situated  as 
rcquir(>(l ;  trolley  wires  are  strained  either  side  of  the  girder 
about  12  ill.  from  and  parallel  to  the  centre  of  the  web.     Col- 


Fi5.  5. — Gexerju,  View  of  Electricai.lv  Driven  Reelers,  Showing 
Electric  Hoists  used  for  Taking  Paper  to  Stock  Room  or  Rail. 

lecting  shoes  are  carried  on  insulating  arms  attached  to  the 
framework  of  the  hoist  sliding  along  the  trolley  wire  with 
the  travel.  A  view  of  the  electrically  driven  reelers  and  hoists 
is  shown  in  Fig.  5. 

Conclusion. 

A  few  general  remarks  in  summing  up  will  complete  the 
purpose  of  this  article. 

Approximately  250  motors  are  used  varying  from  150  h.p. 
to  J  h.p.  embodying  all  types  of  drive,  direct  coupled,  belt 
driven,  chain  driven  or  geared  according  to  the  purpose  for 
which  they  may  be  required.  It  has  been  found  desirable 
in  cases  where  motors  of  40  h.p.  and  over  are  controlled  by 
the  ordinary  starting  panel,  comprising  D.P.  switch  and 
fuses,  ammeter  and  starter,  such  motors  being  variable,  speed 
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type  arc  subject  to  momentary  overload,  to  tit  eitiicr  a  S.P. 
or  I). P.  circuit  breaker  in  place  of  the  u.suai  fuses.  Tliis 
saves  the  expense  and  inconvenienci'  of  replacin<;  the  ordinarv 
porcelain   bases  and   fuse  carriers. 

Perhaps  the  bulk  of  these  motors  are  used  in  driving;  p\nnps; 
their  importance  must  not,  however,  be  minimised  bv  this 
fact,  for.  what  the  heart  is  in  the  human  body  so  the  |iump 
is  in  a  pajier  mill  ;  the  heart  circulates  the  blood  throu;>liout 
the  .sy.stem,  the  pump  circulates  the  water  and  "stuff"' 
throughout  the  mill.     The  stoppage  of  either  spells  disaster. 

The    question    of    standardisation    has    not    been    touche<l 


upon,  as,  perhaps,  it  is  obvious  that  such  must  be  carried  out 
wherever  possible,  thereby  reducin;;  si)ari's  to  a  minimum, 
and  saving  money,  space  and  confusion. 

As  a  final  rcnuirk,  it  is  not  hard  to  foresee  a  great  future  for 
electricity  in  paper  mills  in  this  country,  |)rovided  electrical 
engineers  will  adapt  the  |)0Wer  they  po.ssess  to  the  problems 
confronting  them.  Above  all  things  they  must  convince 
the  paper  manufacturer  that  they  have  something  better 
and  cheaper  than  he  at  present  uses.  There  will  then  be  no 
limit  in  this  country  to  the  a])plication  of  electrical  energy 
for  power  tiMMsmission  in  a  jiaper  mill. 


Notes  on   Operating  a  Hy-Prodiict  Producer  Cias 
Plan!  for  Power  and  Heating. 


.Apart  from  three  classical  I'apors  l>y  -Mr.  H.  A  HumphRy.i  tlictv 
is  little  accessible  information  on  this  subject.  ,\n  account  of  a 
niodcrn  by-product  producer  gas  iilant  and  accessories  adopted  as  a 
result  of  an  investigation  for  the  Hoffmann  Mfg.  Company,  Ltd., 
in  11'1.5,  may.  thei-efoix-,  Ik-  of  intcn\st.  In  view  of  the  costs  of  coal 
and  oil,  the  choice  fell  on  a  l)y-prodiict  i-ecovcry  producer  gas  plant 
on  the  ■•  Lymn ""  sy.'-tem.  It  was  arranged  to  put  down  the  plant  in 
."iO-ton  units.  The  first  unit  was  in  operation  in  August,  1917,  and 
the  complete  60-ton  [jlant  has  been  in  oix-ration  since  March,  1919, 
but  has  not  yet  been  worked  up  t(j  its  full  capacity. 

In  the  original  Pajx'r  the  author  then  outlines  .some  of  the  chief 
l»>iiits  in  the  oi)oration  of  a  by-product  recovery  gas  plant,  wliich  is 
supplied  with  air  mixed  with  steam,  which  also  plays  an  important 
I>art  in  the  destruction  of  ammonia  ;  from  2  lb.  to  2i  lb.  of  steam  jier 
lb.  of  coal  gasified  is  an  average  figure.  The  ga.ses  are  cooled  l)y 
contact  with  water,  and  the  air  is  heated  and  saturated  with  the  hot 
water  so  obtained.  .About  0-75  lb.  of  steam  is  thus  pick;^d  up  liy  the 
air  for  every  pound  of  coal  ga.sitied,  with  a  temi)erature  of  a  )out 
68  (■  saturation.  The  balance  of  steam  rcquirt-d,  al)out  l-2.")lb. 
— 1-5  lb  per  pound  of  coal  gasifi?d  is  blown  into  the  saturated  air, 
increasing  the  saturated  temperature  to  S2'('.— 84^0.  A  sujier- 
heater  wa.s  included  as  part  of  the  boiler  ])lant,and  a  regenerator  is 
provided  increasing  the  temp?rature  of  the  air  and  steam  rai.xturo  to 
about  220=(".,  and  preventing  the  fuel  lodd  from  falling  l)clow  a  good 
working  tem|)erature.  In  the  original  Paper  a  diagrammatic  view 
of  the  ••  Lymn"  system  is  inchuh'd.  and  a  description  is  given  of 
various  featun-s  of  the  j)lant.  including  the  blowers,  coal-conveyers, 
n-generator,  washers  and  scrubl>ers,  &c.  Otto  gas  engines  of 
.")(KI  u.H.r.  were  used.  For  Messre.  Hoffman's  works  270  units 
SfiO  k« .  alternating-current  machines  were  used.  The  efficiency  of 
the  dynamos  is  92  per  cent,  on  full  load,  91  per  cent,  on  three-quarter 
load,  and  90-5  per  cent,  on  half  loa<l. 


*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engi- 
neers. 

t  ••  Monti  Gas  Producer  Plant,"  Institution  of  Civil  Engineers,  1897  ; 
•■  Power  Gas  and  Large  Gas  Engines,"  Institution  of  Mechanical  Engi- 
neers, 1900  ;  "  Generation  and  Distribution  of  Producer  Gas  in  South 
Staffordshire,"  Institution  of  Civil  Engineers,  1912. 


i»Ai«;iiKi.i.. 

The  first  table  contains  an  analysis  of  the  capital  cost  of  the  plant 
|)cr  kilowatt,  of  which  the  gas  producer  plant  formed  the  chi-f  item. 
'I'he  total  cost  for  the  fir«t  ( 1916)  plant  amounted  to  i;4()!tS  [jcr  kilo- 
watt, of  the  second  ( 1917)  plaiU  £50  |)er  kilowatt.  Data  on  oiK-rating 
results  are   next  presented,   and   a^^   rej)roduccd   in   Table  II. 

It  will  Ik'  noted  that  more-  steam  is  raised  by  the  exhaust  boilers 
than  is  retpiired  to  make  gas  for  the  ei\gines.  About  l."tO,0(XJ- 
I40.01M)  ( iibi<-  ft.  of  gas  was  made  jx-r  ton  of  coal  gasified,  and  an 
analysis  of  this  gas  is  given.  About  65  [K'r  cent,  of  the  theoretical 
recovery  of  sulphate  is  recorded  i.e.,  about  90  lb.  jx-r  week.  Testa 
of  the  gas  engines  show  resix-ctively  9.'J-57  and  102  cubic  ft.  of  gas  [jcr 
kilowatt -hour  for  the  engines  and  13,062  and  1.3,759  therms  jx'r 
kilowatt-hour  for  the  generators,  the  calorific  value  of  the  gas  in 
therms  per  cubic  feit  Ix-ing  l.'i9-6  and  I. 34-79  rec]iectively. 

The  general  thermal  offieiency  on  the  units  d"li\ercd  to  feeders  is 
given  as  I9-!)  [X'r  cent. 

The  data  in  Table  II.  regarding  running  costs  are  instructive  :— 

In  the  main  the  plant  has  worked  very  well.  Careful  insj«ction 
for  possilile  corrosion  has  been  made.  It  would  apjiear  that  com- 
position of  coal  is  an  important  factor,  and  that  when  using  mild 
steel  plates  little  corrosion  takes  place,  unless  the  metal  is  subject  to 
either  erosive  action  or  is  under  stress.  In  this  plant  there  has  Ix'cn 
no  trouble  experienced. 

Hcference  is  made  to  electrostatic  gas  cleaning,  which,  however, 
(kx>s  not  yet  ap|)ear  to  have  Ixjen  u.sed  with  producer  gas,  ovving  to 
deposits  of  tar  on  the  electrodes,  though  verysucccssfid  in  the  cement 
and  smelting  industriss.  In  the  concluding  portion  of  thePajjer  a 
chart  showing  gas  and  air  temperatures  in  the  Lymn  gas  plant  is 
present<'d. 

As  regards  general  results,  the  values  of  1-51  lb.  of  coal  per  unit 
and  the  general  thermal  efficiency  of  19-9  per  cent,  on  the  units 
delivered  to  feeders  ((im|)arc  favourably  with  corresponding  data 
given  by  .Mr.  I)a\  id  \\  ilson  for  supply  stations  in  this  country  ;  the 
best  station  in  the  Northumberland  district  showing  1-8  lb.  per  unit 
and  18  per  cent,  efliciency  on  units  generated.  The  average  for  438 
stations  was  3-46  lb.  of  coal  j)er  unit,  and  a  thermal  efficiency  of 
about  9  per  cent.  The  author  is  a  believer  in  the  future  of  large 
cylinder  high  power  gas  engines. 


Table  I.—Poieer- 

plant  (  onl '' 

onxiimplmi. 

Coal  gasified  in 

Coal  if        Coal  gasified  plus  coal  ' 
25  per  cent.        for  steam  making. 

Amount  of  coal  saved. 

Surplus            Actual  coal  to  be        '                      I     Ov  r  11 
steam  used    debited  to  power  plant.  [       Load             1   ^f  * 

By 

exhaust 
boilers. 

Total. 

Per  kw.-hr. 

to  provide         „  .   , 
steam.    .         ^otal. 

Per  kw.-hr. 

tar             factunng          „  ,  ,        „      ,       ,         engmes.         "'."""' 
.        ,           ,             "          Total.      Per  kw.-hr.  i       *"              efficiency, 
burnt.      1     purpo.scs.     i                      t                      1 

Tons. 

lb. 

Tons.            Tons. 

1 
347-5            1,737-5 

lb. 

Tons. 
379-75 

Tons. 
114-7 

Tons.              Tons. 

lb.          '  Per  cent.   |  Per  cent. 

I.:i.iii 

1-7 

212 

494-45  tons 

14(1-95           1,24305 

1-51               73r,               19-9 

Table  II.~Power.plant  Ruiiiniirj  Ci,st«  per  K  lUmall-liour,  Six  Months,  1918.      hicliiding  Crrdil  fur  Suh   of  Siilphiilr  .</  Ammo 

Debiting  Cost  of  Sulphuric  Arid. 

Average  price  of  coal  £1      8   fl  per  ton. 

Average  price  of  sulphuric  acid  4  13     0 

Average  price  of  sulphate  of  ammonia 17     2     0 


Units  from                   _ 
switchboard.                 *"^'- 

Lubrication.          |     Supervision 
and  labour. 

Repairs  and             Charges  on 
renewals.      ■     capital,  10  p.c. 

Total. 

Load 
factor. 

1,834,375             1     ()-ir.(id.                    0-058d. 

0159d.                  0-130d.                    0-207d. 

0-720d. 

73-6  p  c. 
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DISCl'SSIOX. 

Mr.  C.  Percy  Taylor  said  stress  was  riglitly  laid  on  the  importance 
of  the  steam  supply,  which  made  the  ditference  between  success  and 
failure.  There  were  one  or  two  figures  given  by  the  author  that  did  not 
seem  to  agree.  The  cost  table  would  lie  better  if  split  up  more.  It 
would  be  tetter  if  the  gross  cost  of  coal  «  ere  given,  and  the  saving  made 
on  the  sulphate  shown.  It  was  important  to  consider  whether  it  paid  to 
recover  the  sulphate  or  not.  With  coal  at  28s.  1  Id.,  fuel  instead  of  being 
Olfilid.  wasO-263d.  Renewals  and  rejiairs  were  rather  high,  considering 
that  the  plant  was  new.  The  efficiency  of  the  producer  worked  out  at 
79-3  per  cent.,  which  was  too  good-.  ]5one  and  Wheeler  had  stated  that 
between  00°C.  and  80°C.  and  the  thermal  efficiency  of  the  producers  was 
80  per  cent,  at  60°  saturation,  and  fell  to  7(i  per  cent,  when  the  saturation 
rose  to  80°. 

Dr.  MoRLEY  said  the  paragraph  in  Mr.  Fowles'  Paper  referring  to  the 
present  waste  of  fuel  should  be  learnt  by  heart.  But  Mr.  FoWles  might 
have  made  out  a  better  case.  He  found  that  neither  the  horizontal  slow 
nor  the  vertical  high  speed  gas  engine  gave  him  anj'  trouble.  But  the 
large  horizontal  engine  was  considered  usually  preferable  to  the  multi- 
cylinder  vertical  engine,  isecause  of  its  greater  simplicity  and  accessi- 
bility and  freedom  from  breakdown.  It  would  have  added  to  the  value 
of  the  Paper  if  some  figures  with  regard  to  maintenance  costs  had  been 
given.  The  objection  was  sometimes  raised  that  tile  pistons  of  large  gas 
engines  had  to  be  water-cooled.  In  the  large  Galloway  engine  dcscrilx-d 
by  Mr.  Fowles  there  was  only  one  water  connection  on  a  moving  part. 
Even  up  to  the  largest  sizes  cooling  of  the  exhaust  valve  could  be  dis- 
pensed with.  Makers  of  large  vertical  gas  engines  relied  on  mecha- 
nicallj'-operated  valves,  which  lifted  at  a  fi.xed  point  on  the  stroke. 

Mr.  W.  B.  WooDHorsE  understood  that  Mr.  PatchcU's  problem  was 
not  to  supply  only  power,  but  also  heat,  and  he  gathered  that  if  he  had 
wanted  to  supply  power  only  he  would  have  put  in  a  producer  plant  with 
a  gas  engine.  There  might  have  been  a  case  for  that  when  coal  was  at 
OS.,  but  it  was  a  different  problem  to-day.  With  a  thermal  efficiency  of 
70  per  cent.,  30  per  cent,  of  the  heat  was  thrown  away,  and  the  capital 
charges  and  maintenance  and  labour  had  to  be  made  up  by  the  sale  of 
sulphate.  Taking  the  value  of  the  latter  as  10s.  per  ton  of  coal  put  into 
the  producer,  and  putting  on  the  other  side  30  percent,  of  the  cost  of  coal, 
which  at  30s.  a  ton  was  9s.,  and  Is.  was  left  to  paj'  for  all  those  other 
charges.  There  was  no  case  for  a  by-product  producer  raising  gas  for 
power  alone,  and  the  producer  plant  was  worse  off  now  than  it  was  when 
coal  was  cheap.  To  be  efficient  a  gas  engine  must  be  run  on  a  high  load 
factor.  With  a  large  steam  turbine  the  initial  consumption  was  between 
1.5  and  20  per  cent.,  and  in  Mr.  Patchell's  engine  it  was  66  per  cent.  It 
would  not  pay  to  run  such  an  engine  on  a  10  per  cent,  load  factor.  Mr. 
Fowles"  comparison  of  blast  furnace  plants  with  electricity  stations  was 
fallacious.  The  position  as  regarded  the  ironmasters  was  not  so  bad  as 
Mr.  Fowles  would  have  them  believe.  In  practically  all  the  large  works 
the  ironmasters  concentrated  their  steel  plants  round  the  blast  fur- 
naces, and  utiUsed  as  much  heat  as  possible,  and  if  they  had  any  surplus 
they  sold  it  to  a  public  supply  system  as  electrical  energy.  Gas  could  be 
cleaned  in  other  ways  than  that  adopted  on  that  particular  German 
plant.  He  (the  speaker)  put  up  some  years  ago  a  small  power  station  to 
use  gas  as  boiler  fuel  and  produce  electrical  energy  by  means  of  a  small 
turbine.  The  efficiency  ratio  of  the  turbine  was  only  50  per  cent.,  and 
the  overall  thermal  efficiency  of  the  station  was  14  per  cent.  If  the 
steam  plant  had  been  on  a  larger  scale  it  would  have  been  possible  to  get 
a  turbine  with  an  efficiency  of  70  jier  cent.  If  30  per  cent,  was  to' J)e  got 
by  simi)ly  using  a  gas  engine  that  was  an  engine  he  knew  nothing  about. 

Capt.  A.  P.  Pyne  said  the  thermal  efficiency  quoted  by  Mr.  Patchell 
could  be  considerably  higher  with  a  large  gas  power  station.  Mr.  Fowles' 
figures  in  regard  to  the  utilisation  of  blast  furnace  gas  were  on  the 
optimistic  side  ;  but  Mr.  Woodhouse  was  very  wide  of  the  mark  in 
saying  blast  furnace  gas  was  being  fully  utilised  in  this  country.  In 
Germany,  in  one  district  partly  in  the  occuj)ied  territories,  every  small, 
blast  furnace  had  its  gas  engine,  while  in  one  case  blast  furnace  gas 
was  supplying  the  whole  needs  of  a  large  shipyard.  Prior  to  19i4, 
no  up-to-date  gas  plant  existed  in  this  country. 

Mr.  H.  J.  Gibbons  said  the  figures  Mr.  Patchell  had  given  showed 
that  it  was  possible  to  produce  power  at  a  price  which  compared 
favourably  with  the  charges  of  electric  supply  undertakings.  But  the 
repairs  costs  and  the  capital  costs  seemed  rather  high.  Multi-cylinder  en- 
gines with  their  slower  speed  generator  were  cheaper  in  capital  cost  than 
the  high-speed  vertical  with  its  cheaper  generator.  There  should  be 
more  co-operation  between  electricity  undertakings  and  ironworks  in 
this  matter.     The  utilisation  of  gas  had  not  been  sufficiently  wide. 

Mr.  J.  P.4TOX  said  the  gas  engine  proposition  was  not  so  favourable 
as  it  was  before  the  war.  He  thought  the  Moore  producer  was  on  the 
right  lines.  With  that,  CO  per  cent,  of  the  nitrogen  and  fuel  was  re- 
covered, and  with  one  he  had  obtained  a  fuel  consumption  of  10-6  lb. 
per  kilowatt-hour,  which  was  less  than  Mr.  Patchell  quoted. 

Dr.  J.  A.  H.iRKEK  said  the  report  of  the  Nitrogen  Products  Committee, 
published  in  January,*  dealt  with  this  subject  in  a  way  electrical  engineers 
would  find  useful.  Many  of  Mr.  Patchell's  conclusions  were  in  strict 
agreement  with  the  views  of  that  Committee. 

Mr.  A.  Ba.ss  (Hoffman  Mfg.  Company)  said,  after  running  their  gas 
engine  plant  two  years  and  eight  months,  the  company  were  satisfied 
as  to  its  efficiency.  There  was  no  reason  why,  both  in  size  and  reliability, 
the  gas  engine  shordd  be  regarded  as  behind  the  steam  engine  for  straight- 
forward work,  such  as  driving  an  electric  generator. 

Mr.  A.  H.  Lymn-  said  he  believed  if  the  plant  at  the  Hoffman  works 

*  See  The  Electriciax,  Vol.  LXXXIV.,  p.  82,  .January  23,  1920. 


were  u.<cd  continuously  they  would  not  Ix'  behind  the  other  figures  in 
regard  to  the  recovery  of  steam.  Mr.  Woodhou.se  said  when  itoal  was 
dear  was  not  the  time  to  put  in  gas  engines.  They  had  to  face  the  fact 
that  steam  could  be  raised  in  various  ways  ;  in  conjunction  with  furnace 
plant,  from  the  waste  gases  of  the  oven  furnace,  by  means  of  the  exhaust 
gases,  and  by  using  non-condensing  plant.  He  agreed  with  Mr.  Patchell 
that  the  gas  turbine  was  not  a  commercial  problem  ;  but  Messrs.  Thyssen, 
of  Mulhcini.  had  building  or  under  consideration  two  turbines  of  500  h.p. 
and  1,2(J0  n.i>.      These  were  to  be  built  with  horizontal  shafts. 

Mr.  H.  ('hanky  endorsed  Mr.  Patchell  s  figures  of  the  economy  in  the 
production  of  electricity.  In  a  problem  he  had  to  work  out  he  intercepted 
the  high-pressure  steam  as  it  came  from  the  boilers,  generated  his  electric 
energy  with  it,  and  passed  on  the  exhaust  steam  for  the  manufacture  of 
producer  gas.  He  found  he  could  dilute  the  coal  used  in  the  producer 
with  refuse  fuel,  such  as  coke  dust. 

Mr.  J.  H.  Preece  did  not  understand  Mr.  Fowles"  attitude  to  the 
question  of  firing  boilers  with  gas.  He  (the  speaker)  did  not  argue  it 
was  bad  jiolicy.  The  trouble  with  gas  firing  had  always  been  uncleaned 
gas.  But  he  thought  they  w'ould  soon  have  clean  gas,  and  then  they 
should  get  78  per  cent,  efficiency. 

Mr.  Leonard  Andrews  said  one  of  the  points  he  had  tried  to  make 
in  a  Paj)er  read  1 1  years  ago  was  the  higher  the  cost  of  coal  the  greater 
the  saving  that  could  be  effected  by  gas  engines.  The  one  thing  gained 
by  the  use  of  gas  engines  wiis  the  saving  of  coal. 

Jlr.  H.  JI.  KiDGE  said  the  plant  described  by  Mr.  Fowles  had  wat<'r 
in  direct  contact  with  the  gas  for  pre-cooling.  It  was  undesirable  to 
increase  the  hvimidity  of  the  gas.  The  average  temperature  of  the  blast 
furnace  was  lx>tw'een  2o0°C.  and  300^C.,  which  had  to  be  cooled  down 
to  110  and  ])robably  100.  A  number  of  blast  furnace  works  used  coal 
under  their  boilers  because  the  gas  was  so  dirty. 

The  Pkesiuent  announced  that  the  authors  would  reply  to  the  dis- 
cussion in  writinL'. 


The  Production  o£  Po"%ver  From 
ISlast  Furnace  Gas.* 

«}•   S.   H.    FOM'I.ES. 

Sir  Charles  A.  Parsons  lias  estimated  that  the  total  available 
water-power  in  the  British  Isles  is  only  Ij  million  horse-power,  and 
that  England  possesses  only  1  per  cent,  of  the  water-power  and 
2i  jx'r  cent,  of  the  total  coal,  in  the  world.  At  present  about  one 
million  horse-power  are  being  wasted  from  the  blast  furnaces  of 
this  country.  The  author  estimates  that  by  the  efficient  treatment 
of  only  three  blast  furnaces  an  additional  10,000  H.p.  could  be 
produced  and  .5-6,000  h.p.  saved  in  coal,  making  a  total  saving  of 
about  16,000  h.p. 

The  gas  is  a  by-product,  and  has  in  the  past  been  regarded  as  of 
little  value,  being  either  wasted  or  used  very  inefficiently.  Gas 
produced  from  coke,  limestone  and  ore  during  smelting  was  originally 
blown  into  the  atmosphere  as  waste.  It  was  afterwards  used  in  a 
crude  manner  for  steam  raising.  Later  still,  vertical  stoves  were 
designed  to  heat  the  blast  until  the  firebrick  lining  "vva-s  raised  to 
700-800'C'.  A  marked  saving  in  the  use  of  coke  was  thus  effected 
by  this  practice,  which  was  common  up  to  1913,  40  per  cent,  of  gas 
being  used  for  the  hot  stoves  and  60  per  cent.  fo"r  boiler  firing ;  80 
tons  of  coal  per  week  were  also  used  for  the  boilers  on  one  furnace. 
Flues  were,  however,  always  in  a  clogged  state  ;  boiler  tubes  also 
became  coated  with  dust,  and  the  efficiency  was  low. 

On  the  old  method,  with  1  million  cubic  feet  of  gas  made  jx-r  hour, 
0-4  million  was  used  on  the  hot  stoves  and  0-fi  million  on  boilers.  In 
addition,  coal  used  per  furnace  per  hour  amount  to  0-5  ton,  the 
furnace  blowing  arrangement  averaged  about  600  h.p.,  and  the 
total  therms  employed  was  estimated  at  about  75  million.  This 
number  of  therms,  used  in  gas  engines  to-day,  would  develop 
6,500  H.P..  so  that  the  efficiency  is  about  10  per  cent,  as  compared 
with  present-day  gas-driven  plant. 

On  the  new  methods,  for  1  million  cubic  feet  of  gas  made  per  hour, 
0-4  million  cubic  feet  would  Ije  used  in  hot  stoves,  and  one  used  on 
boilers;  015  million  per  fiu-nace  in  the  blowers,  so  that  the  total 
gas  used  j5er  furnace  is  Ooo  million  cubic  feet.  The  furnace -blowing," 
owing  to  increased  production  with  higher  stove  temj^erature  on 
clean  and  dry  gas,  will  be  800  h.p.  Th?  total  therms  involved  is 
approximately  20  million.  The  remaniing  unused  450,000  cubic  ft. 
of  gas  available  per  furnace  for  other  piu-poses  is  equivalent  to  about 
3,000  units  of  electricity  per  furnace  per  hour.  Thus,  with  50  such 
furnaces,  over  1,000  million  units  would  be  saved  per  annum,  which, 
with  th3  boiler  saving,  leads  to  a  saving  of  400,000  tons  of  coal  per 
annum.  The  electrical  energy  saved  is  thas  almost  the  same  as  the 
total  numb-r  of  units  sold  by  the  303  electricity  works  in  the  United 
Kingdom  during  1911-1012. 

The  author,  in  the  original  Paper,  then  proceeds  to  discuss  in  some 
detail  the  merits  of  different  kinds  of  plant,  referring  to  the  Halberg- 
Beth  type,  which  has  several  advantages,  notably  the  recovery  of 
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the  hulk  of  the  potash  in  its  origiim)  sUat*-,  thi'  low  (hist  contoiiUs 
(0-002  graniino  |x'r  culiir  metre),  the  ease  witii  which  moisture  ciiii 
be  removed  or  allowed  to  remain  at  will,  and  the  fact  that  the  plant 
can  be  worked  for  loni!  |)ori(Kls  ui)  to  30  |>er  cent,  overload. 

The  total  moisture  ctmtent  (13  grammes  |H-r  cubic  metre)  is  also 
very  low. 

The  plant  ecmsists  of  three  tiltor  units  of  II  double  compartments 
each,  with  a  total  nominal  capacity  of  'A'.i  million  cubic  feet  of  ijas 
per  hour,  and  is  provided  with  fans  of  a  nominal  capacity  of  4  million 
cubic  feet  of  (»as  per  hour. 

The  miaraiiteed  horse-power  consumption  when  dealing'  with 
2-75  million  cubic  feet  of  {;as  jxr  hour  at  a  (K  livery  pressure  of  2  in. 
(water  gnage)  is  1  JOii.r. ;  witli  4  in.  pw,<sui-e  ISO  h.p.  Similar  li>;ures 
for  3  million  cubic  feet  of  gas  jx-r  hour  are  180  H.r.  and  210  H.p.  at 
the  jiressur.'s  named  above. 

The  actual  consumption  on  the  plant  descrilx^d  when  dealing  with 
135  million  cubic  feet  of  gas  p?r  hour  at  a  delivery  pressure  of  4 J  in. 
( water  gauge)  is  95  h.p.  The  motors  are  direct  current,  shunt  wound, 
interpolc,  500  volts,  160  h.h.p.  machines  run  at  ilOO  revs.  |x>r  niin. 

The  engines  for  generation  comprise  seven  sets  of  12-cylinder 
tandem  vertical  1,500  H.p.  direct  coupled  to  I.IXK)  kw.  three-|)ha-se 
alternators  running  at  200  n-vs.  jier  min.,  and  are  run  in  parallel 
with  a  public  electric  sup])ly  at  5,501)  volts. 

The  total  area  of  filtering  medium  is  1(5.632  sq.  ft.,  ami  5  jxr  cent, 
of  this  is  automatically  shut  otf  every  10  minutes  for  shaking  and 
cleaning.  The  dust  which  is  recovered  from  the  cleaning  of  the  gas 
is  about  50  tons  jjer  week,  and  is  equal  in  potassium  chloride  to  about 
30  ])er  i-ent. 

The  general  operation  of  the  plant  is  as  follows  : — 

The  crude  gas  is  first  cooled  in  the  pre-coolers  and  lowcreil  jii 
temperature  from  about  2O0C.  to  SOX'.,  a  large  amount  of  dust  and 
moistui-e  being  deposited.  It  is  then  heated  up  about  lOC.  or  I5X'. 
to  allow  of  the  gas  passing  through  the  plant,  with  its  moisture 
contents  superheated,  and  not  to  ix  influenced  by  the  surrounding 
atmosphere,  w'hich  is  liable  to  deposit  moisture  and  so  clog  up  the 
filter  bags.  The  gas  then-passes  the  filter  bags  where  it  is  cleaned 
and  its  dust  remo\ed,  afterwards  ])a.ssing  to  the  mains  fans,  and  is 
finally  delivered  by  them  to  the  respective  places  for  consumption. 

Immediately  above  the  main  fans,  and  on  the  suction  side,  a  main 
is  taken  out  to  supply  the  counterblast  fan,  whicli  delivers  a  quantity 
of  cleaned  gas  continuously  through  a  re-heater  to  the  clean  side  of 
the  bags  in  th3  compartments  only  that  are  op(in  for  cleaning  and 
shaking.  During  this  o[x>ration  tho  shaking  gear  ojierates  a  double- 
way  valve,  thus  cutting  off  the  main  fan  suction  from  that  particular 
compartment  and  o|x-ning  the  path  for  the  clean  counterblast  gas, 
which  is  at  a  pressure  of  a  few  inches  (water  gauge)  above  the  pressvut^ 
at  the  pre-heater  bottom.  The  counterblast  flows  through  the  bags, 
takes  the  dust  from  the  inside  and  passes  on  with  the  gas  to  Ix; 
cleaned. 

The  plants  work  continuously  and  have  a  very  low  upkeep  and 
operation  cost,  which  the  author  tabulates  in  an  appendi.x. 

The  following  two  tables  are  of  interest,  and  the  author  calculates 
the  net  saving  jx-r  annum  on  the  new  method  as  compared  with  the 
old  to  amount  to  £109,353. 

Balance  Sheet  of  Old  and  New  Methods.  

Old  method.    I    New  method. 


Gas  made  per  furnace  per  hour     1 ,000,000  c.  ft. 

Furnace  rate  of  working    Normal 

Coke  per  ton  of  pig  iron  made  23  ewt. 

Units  of  electricity  generated  per  fur- 
nace per  annum  Nil 

Potash  saved  per  annum   Nil 

Flue-cleaning  costs  per  annum £1  ,IHH ) 

Coal  used  per  furnace  per  hour O-.j  tun 

Horse-power  developed  per  furnace  per 

hour <>00 

Therms  used  per  furnace  per  hour   74, ,5110,(100 

Gas  used  per  furnace  per  hour 1,000,000  c.  ft. 


1,000,000  c.  ft. 

10%  increase 

21  cwt. 

(>,87O,0f)O 
f(i,000 

Nil 
0-2  ton 

800 

30,824,000 

550,000  c.  ft. 


Comparison  of  303  Ekclricity  Works  and  the  Estimated  Waste  Gases  of 
Great  Britain's  50  Blist  Furtace  Plants. 


303  electricity  works. 


1911-12. 


50  blast 
furnaces. 


Capital  expenditure  £6.3,788,7.32 

Total  revenue  from  all  sources £8,675, !KI0 

Working  expenses £4,08(),7()4 

Gross  profit £4,.58!». I'.Hi 

Netprofit    £2,880,939 

Number  of  units  sold 1,127.499,742 

Working  costs  per  unit 0-S7d. 

Plant  capacity  in  kilowatts  9I>I,520 

Capital  per  kilowatt  of  plant  capacity...  £67 


£10,(K)0,(K)0 
£8,195,7.50 
£2,730, (XK) 

£;->,465,150 

l,():i0.51(),(H'0 

0-.3d. 

5(i5.0(l() 

£17-7 


£arthiiii;    llio    Noiilral    ol'    Gonoratln^ 
iiiid    'rriinsniillJiijj   Sysleiii-s.* 

liy    II.    It.    M'OODKOW. 

(>,(i(IO-cri//  25-rv/c  Si/stfm.  It  Imil  lieen  the  |K.licy  of  the  New 
York  Kdisoii  ('om|vinv  to  o|K>ralc  its  high-tension  feeders  radially 
with  the  system  neutral  iMu-arthed,  but  with  selective  earth  indi- 
cating n'lays  on  all  feeders  to  locate  a  grouml  on  any  feeder.  This 
method  of  o]pcratioii  gave  the  o|x'ratois  time  to  disconnect  defective 
earthed  fi<(lcrsfrom  the  system  before  develoiiing  into  short  ciivuits, 
and  as  a  result  70  to  80  jx-r  cent,  of  the  system  earth  failures  were 
cleared  in  this  way.  During  the  later  years,  however,  it  became 
desirable  to  study  means  of  imralleliiig  feeders  at  the  sub-stations 
and  of  reducing  the  time  limit  for  di.Hconnecting  the  defective  feeder 
to  avoid  short  circuits  following  an  earth  on  account  of  the  increased 
ca]wcity  current  of  the  greatly  larger  mileage  of  cables  on  the 
system.  .Vfter  a  careful  analysis  it  was  decided  to  establish  a 
definite  earth  current  by  means  of  earti^ransfornuMs  connected  to 
the  system  bus  bar  and  connect  the  s^ctive  earth  relays  to  trip 
the  oil  cireuit-breakers  automatically. 

The  method  of  earthing  through  •/.ig-zag-coiiiiectcd  transformers 
was  adopted  as  the  latest  generators  installed  ai'<'  della-connccled. 
The  limiting  resistances  were  connected  on  the  priniaryside  of  the 
earthing  transformer  and  of  a  value  to  limit  the  total  earth  current 
with  both  generating  stations  oix-rating  in  parallel  to  400  am|x>res. 
The  selective  earth  relays,  which  arc  oix-ratcd  from  sheath  ty|x> 
current  transformers,  are  adjusted  for  ojx-ration  at  lid  anijxTcs 
miniinuiii  ai.d  at  3(1(1  anii)ercs  in  1  sccoiul. 


6600  V. -ZS~System. 
370  Miles  of  Cable. 


S astern  Troubles  Total. 


A\/era^e 
System 
Troubles 


X 


Time  of  GroundingSystem 


191S        1916 
Year. 


1917        1918 


:  L  imiiin^  Resist  f 


Grounding  Trans  '■ 


t.^Oi/ickact 
\  \  in^  relay 
Vi  to  open 
switch  on 
ground. 


Ground  Current  limited  to  400  Amperes  onSystem 
Fio.  1. 

The  abovi-  described  .system  was  ])laced  in  o|H'ration  in  the  early 
part  of  1918,  and  Kig.  1  shows  the  results  whii^h  have  been  obtained. 
Although  the  time  that  this  system  has  been  earthed  is  too  limited 
to  draw  any  delinite  conclusion,  the  total  system  troubles  have 
slightly  decreased,  and  of  these  total  troubles  the  numlx^r  which  have 
developed  into  short  circuits  is  reduced  to  60  jter  cent,  of  those 
before  earthing. 

7,8(IO-ro//  60-r//rZe  S!/.5<e»J.— The  new  20Ist-strect  station  of  the 
United  Electric  Light  &  .Power  Company  was  placed  in  service  \\\W\ 
the  same  general  scheme  of  operating.  In  the  first  few  years  of 
ojieration,  however,  several  generator  failures  were  experienced,  and 
on  the  recommendation  of  the  manufa<:turer  the  system  was  earthed 
by  means  of  the  generator  neutral  through  a  two-ohm  resistaiuc, 
which  would  allow  an  earth  current  of  appro.ximately  2,(100  amix'ies 
to  flow.  The  results  of  the  system  troubles  before  and  after  earthing 
are  shown  in  h'ig.  2,  and  there  has  been  an  aj)parcnt  reduction  in  the 
number  of  syst<'m  troubles  since. 

16,000-woft  System. — When  the  16,000-volt  system  was  adopted 
step-up  and  step-down  transformers  were  provided  on  each  feeder, 
thereby  isolating  the  high-tension  side  of  eac^h  feeder.  During  the 
first  two  years  of  operation  the  numljer  of  cable  failures  was  very 
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krge,  most  of  which  occurred  in  the  cable  joints.  To  remedy  tliis 
trouble  a  number  of  joints  on  tlie  60-cycle  system  were  changed,  and 
the  transformer  connections  were  altered  to  make  a  solid  earth  on  tlie 
high-tension  side.     The  systems  were  operated  in  this  manner  for  a 


^,S 


:r 


7800V -G0"6ustem. 
60  Miles  of  Cable. 

System  TimeofGroundingSystem 

'  Troubles 
Total  \ 


System] 
Troubles 


191S         1916 
t'ear 


1917         1918 


A^ 


Generator 

Feeder  protected  by 
Current  Relay  only 


n  Neutral  Sivitch 

T Ground  Bus 

>  Limit in^Resistance 
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been  in  operation,  the  residts  have  been  encouraging,  although  the 
number  of  system  troubles  was  only  reduced  by  approximately  28 
I^er  cent.  :  the  number  of  short  circuits  have  been  reduced  by  82  per 
cent.  In  7.'?  per  cent,  of  the  cases  in  the  present  method  of  ojjeration 
the  failures  are  disconnected  from  the  system  before  short  circuit 
occurs. 

2r),0()0-ro?/  25-C)/rte  System.— In  the  installation  of  25,000-volt 
2">-c\-ele  cables,  the  neutral  of  the  transformers  at  the  generator  end 
was  solidly  earthed.  The  tyix>  of  joint  user'  in  this  cable  was  of  the 
oil-tilled  ty[K>   and  practically  no  failures  have  resulted  in  the  joints. 

25000  V.  -  25  ~  System. 
IS  Miles  of  Cable. 


6600  V.  Bus 


Total 

\Avera^e 

Si^stem 
Troubles 

Time 

1 
of  Installing 

■.System 
\  Troubles 

\ 

Ground  Relays           1 

Step -up  Potter 
Transformer  ZSO00\/. 
X!rq    SolidGround 


Quick  acting  re/ay  to 
openswitcn  on  ground - 


Fig.  2. 

period  of  approximately  two  years,  and  no  material  change  in  the 
number  of  failures  occurred.  During  this  time,  every  earth  on  tlie 
system  was  a  short  circuit,  due  to  the  solidly  connected  neutral, 
thereby  materially  increasing  the  stresses  on  the  transformers  and' 

16000  V-25~Sustem. 

45  Miles  of  Cable. 


8    zs 
llzo 


.^v 


TimeofGroundin^System.       Time  of  Installing  Ground 
'  ■  '         '  ~^'"''    "   '  "      '  Relays. 


Total  ^^ 


-Average  - 
System. 


1913         1914 
6600  V.BuS. 


115        1316        1917 
Year 
6600  V.  Bus. 


\  Step-upPotver 
"'"^  Tranc  Former 
■~3  lepoo  V. 

/ 


First  Method. 
Solid  Ground  protected 
by  Current  Relay  on      Second  Method 
Primary  only 


Grounded   through        I  Vi 
Potential  Transf  with 
Ouick-actin*  Ground 
Relay 


Fir..  3. 

cables.  It.  was  decided  to  cliange  the  method  of  earthing,  and  pro- 
vide quick-atiting  relays  to  disconnect  a  feeder  practically  instan- 
taneously on  an  earth.  The  method  adopted  for  earthing  these 
feeders  is  shown  in  Fig.  .3.     In  the  year  and  a  lialf  that  this  system  has 


Fig.  4. 

In  the  first  1.5  months  of  operation,  however,  a  number  of  cable 
failures  occurred,  some  of  which  could  be  traced  to  defective  manu- 
facture of  cal)le.  To  relieve  the  stresses  on  these  cables  it  was 
decidetl  to  install  earthing  relays  connected  to  a  sheath  transformer 
for  disconnecting  the  cable  very  quickly  on  an  earth,  as  the  method 
of  oj5eration  of  these  feeders  necessitated  a  long  time  setting  on  the 
normal  current  relays.  These  cables  have  been  in  operation  with 
this  method  of  protection  for  three  years  and,  as  shown  in  Fig.  4, 
the  number  of  failures  has  decreased  until  no  failures  have  occurred 
during  the  past  year. 

Ex|XM-ience  has  shown  iini|U(stiniial)ly  that  the  stresses  on  the 
caliles  are  relieved  niatrri:illy  l'\  r.irtliing,  liut  it  is  believed  that 
it  is  desiralile  to  limit  tliccaitliingi  iirrent  as  muchas  i»ssiblc,  there- 
by retlueing  the  stresses  on  the  system,  and  particularly  the  burn- 
ing of  the  lead  sheath  and  earthing  connections.  The  installation 
of  earthing  relays,  which  can  be  set  to  disconnect  a  feeder  more 
quickly  than  the  straight  normal  current  relays,  will  further  greatly 
relieve  the  potential  stresses  due  to  a  jirolonged  earthing  current 
which  occur  even  with  an  earthiiit;  svstcni. 
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Heating  and  Cookin;*  Notes. 

TnK  Desidn  ok  Cookeus. 

Originally  there  were  two  main  cla.sses  of  cooker  design,  the  nii- 
lagged  sheet  metal  oven  and  the  hiiiged  ea.stiron  ty|)e,  re.senililing 
a  gas  -Stove.  The  ])rf.-«'nt  tondeneies  seem  to  Ih'  toward  a  eooker 
made  of  sheet  metal  built  ii|)on  a  ea.stiron  franie  and  lagged.  This 
method  certainly  offers  opportimities  for  cheap  eonstruetion,  though 
there  is  the  accompanying  risk  of  the  work  heing  cheap  and  na.sty.  If 
the  modern  housewife  docs  not  exactly  want  to  1h"  ahlc  to  turn  a 
hose  on  to  the  oven,  she  does  desire  to  keej)  it  i-easonably  clean,  and 
sharp  cornei-8  angles,  ridges.  Sec,  do  not  tend  towanl  this  end.  If 
she  cannot  clean  it,  she  will  condemn  the  apparatus  as  "smelly" 
even  if  it  isn't,  (iivcn'a  demand  for  cookers  in  i-easonalile  quan- 
tities, the  cost  of  the  necessary  press  tools  to  make  a  decent  job  of 
the  sheet  metal  franie  are  not  prohibitive  in  cost  per  cooker ;  and 
there  is  evidence  that  a  reasonable  demand  does  e.xist  both  in  this 
country  and  in  the  colonies. 

Another  factor  in  connection  with  cleanliness  lies  in  the  use  of 
sheet  iron  with  a  blue-black  surface.  Unless  the  user  is  willing 
frequently  to  clean  such  a  surface,  the  inevitable  result  will  l)e  rust. 
Adequate  cleaning  then  l)ecomcs  impossible,  the  appearance  of  the 
cooker  deteriorates  and  the  whole  appliance  is  well  on  the  way 
toward  scrap.  The  employment  of  enamelled  .iron  woidd  add  to 
the  appearance  of  the  cooker,  facilitate  cleaning  and  generally 
promote  an  attractive  atmosphere.  Xiekcl  plating  and  enamel 
may  seem  useless  trimmings  to  an  engineer,  but  the  housewife,  «ho 
in  the  end  decides  the  destiny  of  household  cooking  appliances,  is 
the  jx-rson  to  Ije  satisfied.  If  we  intend  to  live  up  to  the  advantage 
of  cleanliness  claimed  on  behalf  of  electricity,  easily  removable 
elements,  which  slide  out  as  a  complete  section  in  the  form  of  a  grid 
or  tray,  so  that  oven  interior  can  be  left  bare  for  cleaning,  are  a 
feature  that  has  to  l)e  dcvelo[)ed.  There  seems  to  Ik-  some  prejudice 
against  the  use  of  plug  connections  and  in  favour  of  bolts  and  nuts, 
though  the  former  are  far  simpler,  and  the  latter  invariably  '"  rust 
up  "  and  give  great  trouble  when  repair's  arc  necessary. 

Because  kitcheners  and  gas  cookers  have  ovens  low  down  is  no 
adequate  reason  why  electric  ovens  should  follow  suit.  Bending 
may  Ix'  good  for  the  corset  manufacturer,  but  it  is  far  better  for 
electrical  engineers  to  l)e  able  to  claim  that  the  electric  cooker 
obviates  stooping.  Building  the  oven  to  a  convenient  heiglit  by 
the  use  of  suitalile  legs  is  a  distinct  advantage.  'J'here  is  no  necessity 
for  the  range  to  te  on  top  of  the  oven  unless  the  cooker  has  to  occupy 
a  very  cramped  space.  By  arranging  the  cooker  with  a  hot  closet 
at  the  top  of  the  oven,  and  a  range  at  the  side,  comfort  and  con- 
venience in  cooking  are  gained.  The  hob  should  not  be  too  small, 
as  this  only  means  spilling  and  difliculty  in  moving  the  utensils. 
Neither  should  the  hob  or  rang?  top  be  as  high  as  the  top  of  the  oven. 
Potato  saucepans  and  similar  articles  are  heavy  and  awkward  to  lift 
above  waist  level.  The  old  coal  range  had  to  be  compact  becau.se 
there  was  only  one  source  of  heat :  b\it  that  is  not  so  with  the 
electric  eooker,  liecause  the  hot  plates,  oven,  grill  and  hob  can  all 
be  used  separately  and  indcjX'ndently.  We  claim  that  electric 
cooking  is  convenient ;  why  not,  therefore,  design  the  apparatus  so 
that  it  offers  the  greatest  ease  and  convenience  in  rise. 

There  is  much  to  be  said  in  favour  of  the  level  liob  plate  with  hot- 
plate elements  Ix^neath,  as  against  the  use  of  a  hob  plate  jiierccd  to 
allow  the  hot  plates  to  come  tluough.  The  former  offers  an  easy 
means  of  handling  a  numl)er  of  utensils  on  the  hob.  whilst  the  latter 
often  leads  to  spilling  and  the  tendency  to  try  to  di\-ide  the  heat 
from  the  plate  between  two  utensils.  Then,  if  the  hot-plate  surfac* 
is  not  exactly  level  with  the  hob  plate,  the  resultant  loss  occurs  due 
to  bad  thermal  contact.  Cooker  dssign  requires  to  be  carried  out 
quite  a.s  much  from  the  cook's  view  point  as  from  the  factory  view- 
point.    Hitherto  the  latter  has  rather  tended  to  predominate. 

The  Energy  Consumption  Value  of  I.,amp-holder 
Appliance.s. 
Xot  only  do  the  various  small  household  appliances,  such  as  irons, 
toasters,  fee,  offer  a  most  suitable  means  of  introducing  larger  ap- 
pliances into  the  homes  of  consumci-s  and  gaining  their  confidence 
in  electrical  methods,  but  they  are  also  of  value  from  the  energy 
consumption  view  point.  It  must  be  rememliciTd  that  in  many 
ca-ses  such  apparatus  is  used  from  a  lamp-holder,  and  the  energy 
used  is  charged  for  at  lighting  rates.  Whilst  the  cost  is  not  pro- 
hibitive to  the  consumer  in  the  aggregate,  the  revenue  is  of  value  to 
the  supply  authority.  Further,  such  appliances  give  but  little 
trouble  in  use,  and  therefore  can  \x-  recommended  with  confidence. 
As  modern  appliances  of  convenience,  and  to  a  certain  extent  as 
novelties,  they  appeal  to  visitors  who  enter  the  consumer's  house, 
and  are,  therefore,  silent  salesmen  or  advertisements  for  the  u.se  of 
electricity. 


A  .511).  electric  iron,  consuming,  say.  400  watts,  will  lx>  used, 
IK'rhajxs,  once  a  week  for  a  [wriod  of  four  hours,  an  annual  con- 
sumption of  s;{  units. 

The  toaster  only  <onsumes  200  watt«,  but  it  may  Ix-  used  for  both 
bn'akfast  and  lea.  Taking  20  niinutfs  a  day  as  an  average,  and 
assuming  it  is  u.scd  ."JOO  days  in  the  year,  the  resulting  annual  I'on- 
sumption  will  lx>  20  units.  A  kettle,  consumption  (iOO  watt-s.  capivcitv 
2  pints,  us<'d,  say,  only  for  early  morning  tea  or  water,  will,  on  the 
basis  of  I.')  minutes  per  day,  give  an  animal  (Miisuiiiption  of  4.'i  units. 
after  allowing  ()">  days  for  non  use,  whilst  the  proliabilil  v  is  thai  I  he 
ki'ttle  will  on  the  average  be  u.scd  moi-c  often  Ihan  imcc  |K'r  day.  and 
the  consumption  given  above  exceeded.  On  the  saiiK'  basis,  a 
shaving  |iot  will  consume  lo  units  in  a  vear,  and  a  fan  used  only 
during  (iO  days  for  two  hours  a  day  will  give  the  same  annual  con- 
sumption. 

In  view  of  the  satisfactorv  nature  of  these  ai)pliances.  it  is  quite 
possible,  by  making  the  necessary  effort,  to  induce  a  householder  to 
purchase  a  complete  set.  Six  such  ai)pliances  will  yield  an  average 
consumption  of  200  units  jier  annum,  which,  at  (id.  per  unit,  means 
a  revenue  of  £.5. 

On  the  average,  lighting  consumption  is  Ix'tween  ."JilO  and  400  unit.s 
[X-r  annum,  so  that  the  effect  of  jmshing  the  use  of  such  apparatus 
is  to  increa.se  the  lighting  revenue  by  r>i)  to  7.")  per  cent.  Taking  a 
mean  at  (ifi  i)er  cent.,  it  means  that  on  the  average  everv  lamp-holder 
appliance  that  is  sold  should  yiehl  an  increased  revenue  of  10  [xr 
cent,  on  the  lighting  bill.  The  majority  of  such  ai)plianccs  wciuld 
not  lie  u.scd  during  the  "  peak,  "  and  therefore  this  additional  load 
can  Ix'  obtained  without  creating  any  mains  difficultv. 

The  electrical  energy  is  available,  the  apparatus  is  available, 
therefore  all  that  is  required  is  effort  on  the  part  of  su|)|)ly  autho- 
rities and  contractors  to  ])ush  the  sale  and  use  of  this  ty|K»  of  elec- 
tri<'al  :>pi)lianii'. 


Reviews. 


Text  Book  of  Wireless  Telegraphy.  I'>y  RrpF.RT  Stani.ky,  B.A., 

M.I.E.  K.       Lonilon :       Longmans,  (ireen      &      Company).     New 

Edition      Vol.    I.     Pp.    xiii.-f471.  Vol.    II.    Pp.    ix.-f357.     158. 
net  each. 

Major  Stanley's  text-book,  which  is  already  well  known,  has 
now  been  printed  in  a  new  edition  consisting  of  two  volumes. 
The  first  volume,  consisting  of  471  pages  and  2.55  diagrams, 
deals  with  the  general  theory  and  ])ractice  of  wireless  tele- 
gra]ihy.  This  vohimc  has  beim  brought  up  to  date,  new 
diagrams  have  l)een  added  and  also  a  new  chapter  on  secondary 
cells.  This  vohime  stands  almo.st  alone  in  its  class  and  has 
adecjuatcly  fulfilled  its  objects.  One  of  its  chief  merits  is  that 
it  is  also  a  text-book  of  electricity  for  wireless  students  and 
one  based  on  the  electron  theory. 

The  second  volume  is  an  entirely  new  one  and  deals  with 
valves  and  valve  apparatus.  It  contains  357  pages  of  con- 
centrated information  and  227  diagrams.  It  is  a  book  which 
should  be  in  the  hands  of  every  wireless  student,  amateur  and 
engineer.  Up  till  now  no  other  book  has  ])resented  in  such 
detail  modern  wireless  progress. 

The  first  chapter  gives  an  interesting  account  of  the  eh-ctron 
theory  in  considerable  detail.  Chapter  ii.  deals  with  the 
theory  of  the  hard  valve.  Chapter  iii.  describes  valve  de- 
tectors and  relays  ;  while  Chapter  iv.  is  an  introduction  to 
high-frequency  amplifiers.  Chapter  v.  discusses  the  os('illat- 
ing  valve  from  a  descriptive  and  mathematical  ])oint  of  view. 
Chapter  vi.  is  a  valuable  account  of  low-freijuency  am])lifiers, 
and  diagrams  of  several  French  types  are  given.  Cha])ter  vii. 
describes  some  types  of  high-frequency  amitlifiers,  including 
resistance  amplifiers.  Chapter  viii.  considers  the  theoretical 
aspects  of  heterodyne  reception.  Chapter  ix.  is  a  study  of 
the  charact(!ristics  of  a  French  valve  and  gives  mucli  valuable 
information,  although  the  effects  of  grid  currents  do  not  appear 
to  receive  the  attention  due  to  them.  The  next  cliapter  deals 
with  the  characteristic  curves  of  difForent  types  of  other  valves. 
To  the  valve  designer  this  chapter  will  have  a  certain  appeal,  J 

but  owing  to  various  changes  in  design,  it  will  probably  be  1 

soon  out  of  date.  Chapter  xi.  deals  briefly  with  the  dynatron 
and  the  valve  as  a  limiter.  Subsequent  chapters  (to  a  total  of 
17)  deal  with  C.W.  transmission  and  reception,  wireless  tele 
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'ph.ouy,  earth  current  signalling  and  aaiiscellaneous  valve 
^apparatus. 

h\  a  volume  of  this  kind,  which  so  excellently  describes  the 
moat  modern  development  •■  in  such  detail,  one  hesitates  before 
criticising  individual  portions.  IMauy  reviews  are  spoilt  by 
petty  criticism  of  details.  The  following  remarks  should  be 
giveii  'the  small  relative  importance  appropriate  to  them. 
There  is  throughout  the  book  a  certain  vagueness  when  the 
author  discusses  the  potential  drop  across  the  filament.  He 
commences  by'  considering  (Fig.  6)  that  the  positive  end 
jjossefisfis  zero  potential  and  that  the  negative  end  has  a  ne- 
gative voltage  equivalent  to  the  voltage  across  the  filament, 
which  lie  always  takes  as  being  i  volts.  If  the  grid  is  con- 
nected through  the  grid  circuit  to  the  negative  end  of  the 
filament,  hs  considers  that  the  grid  is  at  —4  volts.  This  con- 
vention is  very  awkward.  For  example,  let  us  take  the  case 
when  the  grid  is  connected  to  the  positive  side  of  the  filament. 
It  is  considered  as  being  at  zero  potential  and  one  would  not 
expect  the  considerable  electron  flow  to  the  grid  which  takes 
place.  If,  however,  we  call  the  positive  end  -t-4  volts,  we  can 
more  readily  understand  the  presence  of  the  grid  current.  It 
has  been  tacitly  agreed  to  consider  the  negative  end  of  the 
filament  as  having  zero  potential  and  to  measure  all  other 
potentials  relative  to  this  point,  and  not  to  any  absolute  zero. 
On  page  27  he  states  the  valve  functions  at  a  point  A  (Fig.  6) 
when  used  as  a  relay.  This  point  actually  corresponds  to  -t-  4 
volts  on  the  grid  {i.e.,  with  respect  to  the  negative  end  of  the 
filament)  and  a  grid  current  of  0-25  milliamperes.  This  is  a 
most  unsuitable  jwint  for  amplification  owing  to  the  damping 
efiect  of  the  grid  current.  The  mere  fact  of  earthing  the  grid 
does  not  alter  its  potential  with  respect  to  the  filament. 
Further  on  the  author  suggests  that  the  higher  the  plate 
voltage  the  steeper  the  plate  current  curve.  This  is  not 
generally  the  case  and  his  own  Fig.  8  shows  this.  In  connec- 
tion with  rectification,  the  author,  like  many  other  writers, 
always  specifies  a  distinctive  bend  in  a  curve.  The  student 
«ften  finds  that  the  apparent  bend  is  not  the  most  suitable 
operating  point.  It  should  be  urged  that  rectification  will 
take  place  at  any  point  on  a  convex  or  concave  curve,  even 
when  the  curve  is  uniform.  Grid  current  rectification,  although 
the  more  common,  receives  scant  attention,  and  no  curves 
are  put  forward  to  explain  the  action. 

In  Fig.  9  the  insertion  of  the  grid  potentiometer  between 
the  A.T.I,  and  the  grid  is  likely  to  lessen  the  high-frequency 
potentials  applied  to  the  grid.  For  practical  purposes  it 
would  be  preferable  to  connect  it  near  the  filament  side.  In 
discussing  the  use  of  the  upper  and  lower  bends  of  the  plate 
current  curve  for  detection,  the  author  somewhat  underrates 
the  value  of  the  saturation  bend  for  rectification  purposes,  as 
compared  with  the  lower  bend.  This  is  unexpected  when  one 
remember*  that  several  commercial  detectors  are  designed  to 
operate  at  saturation  point,  and  also  that  one  of  the  latest 
service  detector-amplifiers  is  so  designed.  The  suggested  dis- 
advantage of  a  grid  current  does  not  apply  since  the  current 
is  easily  eliminated.  It  is,  however,  rather  an  advantage, 
since  the  grid  current  rectification  effect  acts  in  the  same 
direction  as  the  plate  current  rectification  at  the  saturation 
bend.  On  the  other  hand,  at  the  lower  bend  any  grid  current 
rectification  would  act  in  opposition. 

On  page  41  the  author  discusses  the  action  of  a  grid  con- 
denser. His  explanations  are  not  altogether  correct.  In 
Fig.  14  two  circuits  are  shown.  One  shows  an  aerial,  an  A.T.I, 
and  an  earth.  The  top  of  the  A.T.I,  is  connected  through  a 
grid  condenser  (without  leak)  to  the  grid  of  a  valve.  The 
earth  end  of  the  A.T.I,  is  connected  to  the  negative  end  of  the 
filament.  Telephones  and  plate  battery  are  connected  as 
usual.  Major  Stanley  suggests  that  the  grid  now  has  a  zero 
potential.  Even  this  is  not  strictly  true.  The  potential  of 
the  grid  will  be  equal  to  that  potential  which,if  applied  to  the 
grid  with  the  condenser  shorted,  would  give  a  zero  grid  current. 
This  potential  is  usually  in  the  neighbourhood  of  —  1  volt,  but 
may  have  any  value  positive  or  negative.  The  second  circuit 
differs  in  that  a  variable  condenser  is  included  in  the  earth 
lead,  and  the  connection  from  the  bottom  end  of  the  A.T.I, 
is  now  taken  to  the  positive  side  of  the  filament. 


Major  Stanley  now  changes  his  previous  convention  anl 
considers  that  the  middle  point  of  the*filament  is  at  zero 
potential,  the  negative  end  at  —2  volts,  and  the  positive  end 
at  +  2  volts.  He  now  suggests  that  the  left-hand  side  of  the 
grid  condenser  has  a  potential  of  -f  2  volts  and  the  right-hand 
side  (and,  therefore,  the  grid)  a  potential  of  —2  volts  by 
electrostatic  induction.  As  a  matter  of  fact,  electrostatic 
induction  plays  no  jiart  in  determining  the  normal  grid  po- 
tential. A  battery  of  50  volts  included  in  the  grid  circuit  to- 
the  left  of  the  grid  condenser  would  not  affect  the  steady  grid 
potential.  The  initial  potential  of  the  grid  is  simply  due  ta 
the  accumulation  of  ions  (usually  electrons)  on  the  grid,  and 
its  value  will  be  equal  to  that  which  would  give  a  zero  grid 
current  if  the  condenser  were  shorted. 

Fig.  15  is  intended  to  demonstrate  graphically  the  action  of 
a  grid  condenser.  The  normal  grid  potential  gradually  falls 
until  the  maximum  amplitude  of  the  wave-train  is  reached  and 
rises  to  zero  again  at  the  completion  of  the  wave-train.  If 
this  actually  happened,  grid  condenser  rectification  would  lose 
its  chief  advantage.  Theoretically,  a.ssumiug  no  leakage,  .the 
normal  grid  potential  falls  to  maximum  negative  value  and 
remains  at  that  value,  or  almost  that  value,  even  past  the  end 
of  the  wave-train.  This  is  true  even  for  a  considerable  leakage. 
Since  the  grid  potential  has  to  be  restored  to  its  original  value 
before  the  beginning  of  the  next  wave-train  a  grid  leak  is 
provided  through  which  the  negative  charge  leaks  away.  The 
jjotential  of  the  grid  should  be  restored  to  its  original  value 
just  before  the  commencement  of  the  next  wave-train.  The 
efficiency  of  grid  condenser  rectification  lies  chiefly  in  the  fact- 
that  the  plate  current  is  kept  decreased  for  a  considerable 
])eriod,  which  is  much  longer  than  the  duration  of  the  wave- 
train.  The  figure,  as  it  stands,  is  more  misleading  than  in- 
structive. Fig.  85  of  the  same  volume  is  the  correct  figure. 
An  analogy  is  given  which,  unfortunately,  contains  a  misplace- 
ment of  one  of  the  letters  and  which  would  have  been  clearer 
if  it  had  described  the  increase  of  negative  charge  rather  than 
the  decrease  of  positive  charge. 

On  page  49  the  author  recommends  that  the  positive  pole 
of  the  plate  battery  should  be  connected  to  the  plate,  any 
auxiliary  circuit  being  connected  between  the  negative  pole 
and  the  filament.  If  this  advice  were  followed  there  would 
always  be  a  large  capacity  effect  across  the  auxiliary  circuit, 
which  would  greatly  lessen  the  potential  effect,  not  to  mention 
the  leakage  which  would  be  liable  to  result.  The  effect  would 
be  very  serious  in  a  resistance  amplifier.  The  rule  applies 
when  only  a  telephone  transformer  or  pair  of  phones  are  in  the 
plate  circuit.  Fig.  26  is  a  case  where  the  rule  has  been  applied 
with  disadvantage,  while  Fig.  25  is  a  case  where  it  should 
have  been  applied. 

In  Fig.  28  the  plate  battery  has  been  reversed.  Fig.  30 
shows  an  aperiodic  "  reaction  "'  coil  in  series  with  a  plate  circuit 
inductance,  which  is  shunted  by  a  variable  condenser.  It  is 
better  practice  in  such  circuits  to  connect  the  variable  capacity 
across  the  wJiole  of  the  inductance  in  the  circuit.  On  page  89 
the  author  states  that  the  plate  current  of  an  oscillating  valve 
should  be  varied  between  zero  and  the  "  extreme  saturation 
value."  The  word  "  extreme  "  seems  unnecessary  emphasis, 
since  if  the  ref)resentative  point  travels  beyond  the  limits  of 
the  straight  portion  of  the  curve  harmonics  are  liable  to  be 
produced.  Fig.  144  has  been  incorrectly  drawn.  Fig.  151 
has  a  connection  missing.  With  reference  to  Fig.  163,  the 
condenser  K  is  not  connected  across  the  transformer  winding 
in  the  plate  circuit  of  the  first  valve  but  in  an  inefiectual 
j)Osition. 

It  might  have  been  desirable  in  a  book  of  this  kind,  which  is 
written  for  all  classes  of  workers,  to  give  references  to  papers, 
patents  and  other  sources  of  more  detailed  information.  The 
present  volume  gives  practically  none.  The  serious  student, 
and  the  more  advanced  readers,  are  consequently  not  encour- 
aged to  go  further  into  the  subject.  Full  references  to  other 
investigators  and  their  work  would  in  no  way  render  the  book 
liable  to  be  considered  merely  a  resume. 

During  the  war  most  wireless  men  did  not  have  access  ta 
the  chief  original  sources  of  information,  but  depended  for 
their  knowledge  on  retailed  data.     Consequently,  the  retailer 
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usually  gained  more  credit  than  the  original  investigator,  and 
much  obscurely  published  information  was  jiassed  on  as  con- 
fidential. Now  the  doors  have  been  thrown  open  and  students 
of  the  science  are  desirous  to  know  the  real  inventors  and  real 
originators.  This  volume  would  have  been  an  excellent  oppor- 
tunity for  satisfying  their  wishes.  The  volume  as  a  whole  is 
an  important  addition  to  wireless  literature,  and  Major  Stanley 
is  to  be  thanked  for  the  great  amount  of  work  which  he  has  put 
into  his  book  which  will,  undoubtedly,  achieve  a  signal  success. 

John  Scott-Taggart. 

Silvanus  Phillips  Thompson,  D.Sc  ,  LL.D.,   F.R.S- :    His  Life 

and  Letters.      Hv  .1.  s,   riMiMi'soN  and  tl.  c.  Tho.mi'son,  U.S.-. 
(I...IH1..M  :     r.  KisluT  I'lnvin.)     l>|i.  ix.  •  :i7L'.     :;is.  nrt. 

This  book  is  at  once  a  delight  and  a  di.sappointment.  The 
former  because  in  it  we  may  explore  the  doings  of  one  who 
was  a  master  of  his  ])rofession,  a  teacher  of  men  and  a  |)ure 
spirit;  and  the  latter  because  we  feel  there  is  just  a  little 
something  lacking  in  what  it  tells  us  about  the  man.  Biogra))hy 
is  a  very  ditticult  art,  so  difficult  that  the  perfect  biogra])hy  has 
never  been  written,  while  even  the  number  of  first-class  works 
is  exceedingly  small.  A  book  like  this,  lovingly  put  together 
by  \vife  and  daughter,  suffers  under  the  same  disabilities  as  an 
Autobiography  a  lack  of  detachment  from  the  subject,  a 
tendency  towards  myopia  when  criticism  is  necessary,  and  a 
desire  to  explain.  This  book  has  all  these  faults,  and  the 
further  inevitable  one.  in  a  work  published  so  soon  after  the 
death  of  the  subject,  that  it  does  not  enable  us  to  place  his  work 
in  its  true  relation  to  that  of  other  workers  in  the  same  fields. 
It  shows,  as  might  be  expected,  the  domestic  rather  than  the 
scientific  side  of  Silvanus  Thompson's  life. 

We  have  taken  some  space  to  show  what  this  book  is  not, 
because  it  is  the  duty  of  reviewers  to  see  that  possible  readers 
are  not  misled  by  titles  and  publisherij'  announcements.  It  is, 
however,  far  pleasanter  to  say  what  this  book  is. 

The  general  outlines  of  Silvanus  Thompson's  life  are  well 
known : — his  early  education  in  York  and  London ;  his 
appointment  to  the  charge  of  the  physics  department  of  the 
University  College,  Bristol,  and  his  translation,  whUe  still  a 
young  man,  to  be  principal  of  "  Finsbury,"  a  post  he  was  still 
holding  at  the  time  of  his  death.  From  that  obscure  and 
dingy  building  the  influence  the  "  Doctor "  wielded  was 
incalculable.  The  direct  impression  he  made  on  electrical 
engineering  progress  was  great,  but  it  is  hardly  to  be  doubted 
that  the  indirect  impression  he  made  was  much  greater.  It  is 
said  that  the  Scotsman  has  permeated  to  every  part  of  the 
_globe,  and  the  same  can  equally  be  truly  said  of  the  Finsbury 
man.  And  wherever  the  Finsbury  man  is  found  there  also  is 
to  be  found  a  little  of  the  Thompson  influence.  It  is  in  this 
way  his  name  will  live  rather  than  in  his  contributions  to  pure 
and  applied  science,  valuable  though  these  undoubtedly  are. 
The  arts  of  invention  and  research  are  common  compared 
with  that  power  to  erect  a  lastmg  monument  in  the  hearts 
of  his  colleagues  and  students  which  Silvanus  Thompson 
imdoubtedly  possessed. 

The  book  is  not  strictly  biographical  in  its  scheme,  the 
historical  method  having  been  subordinated  to  the  more  con- 
venient, if  less  logical,  arrangement,  of  dealing  with  certain 
phases  of  the  career  as  a  whole  and  then  passing  on  to  another. 
This  obviously  leads  to  a  certain  amount  of  repetition,  but  is 
on  the  whole  justified.  It  shows  the  many  facets  of  Silvanus 
Thompson's  character  and  reveals  the  man.  We  have  no 
doubt  the  book  will  be  widely  read,  and  so  it  deserves  to  be. 
It  is  illustrated  by  a  number  of  excellent  photographs,  and  is 
well  printed  and  bound.  We  have  only  been  able  to  find  two 
relatively  minor  misprints.  In  the  appendix  giving  a  list  of 
honours  and  degrees,  the  Institution  of  Electrical  Engineers 
is  described  as  the  Institute,  and  the  Illuminating  Engineering 
Society  as  the  Society  of  Illuminating  Engineering. 
Labour  D  ffirulties  and  Suggested  SolutionS.      By  \V.  J.  Deelev, 

B.A.      (London:    Bcnn  Brot)iei-s.  Ltd.)     .Second  Ed'ition.      Pp.  X.+ 
230.      lis. 

Anyone  who  has  studied  the  development  of  what  is  con- 
veniently called  labour  from  the  beginning  of  the  industrial 
era  to  the  present  day  cannot  fail  to  be  struck  with  the  change 
in  mental  industrial  conditions  which  have  taken  place  during 


that  period.  Not  only  has  there  been  a  gradual  amelioration 
of  arrangements  in  the  factories  tliemselves.  eoniliined  with  a 
gradual  improvement  in  the  scale  of  living,  but  tluTe  has  been 
a  growth  of  what  can  only  be  termed  8ym|>athv  between  the 
employer  and  the  employed.  This  statement  probably  seems 
.so  extraordinary  when  we  consider  the  jiresent  labour  unrest 
that  it  can  hanily  be  put  forward  without  (pialifieation.  We 
do,  however,  feel  that  the  best  of  both  employers  and  i-mplovees 
are  Ijeginning  to  realise  that  the  goal  for  which  each  must  strive 
in  their  own  best  interests  is  combination  rather  than 
antagonism. 

What  an  advance-  a  real  advance  this  is  will  be  evident 
from  a  comparative  study  of  such  volumes  as  thosi'  by  the 
Hammonds  on  '  The  Skilled  Labourer,  17()(t  1S.3(),"  and  the 
book  by  .Mr.  Di'eley  now  under  review.  In  the  one  we  see  the 
working  man  as  a  chattel,  rather  worse  than  better  than  a  serf, 
unable  freely  to  dispose  of  his  labour,  paid  too  often  in  kind 
rather  than  in  money,  working  under  horrible  conditions,  spied 
upon  by  his  em|)loyer's  agents,  entitled  to  no  redress  in  law,  and 
forbidden  to  combine  to  protect  his  interests.  In  the  other  we 
see  the  worker  in  a  position  of  (jaramount  importance,  and  the 
employer,  realising  that  to  get  the  best  out  of  his  em])loyees 
he  must  be  studied  and  treated  as  a  man.  This  change  has  not 
been  brought  about  by  Trades  Unionism  and  strikes,  but  by  a 
real  advance  in  outlook. 

It  is  obvious  that  the  days  are  past  when  a  man  can  bo 
sacked  for  the  slightest  fault.  For  one  thing,  it  is  most  in- 
efficient to  train  a  man  for  a  particular  job  and  then  turn  him 
off  for  some  relatively  trivial  offence  against  discijiline.  Such 
a  course,  in  Mr.  Deeley's  view,  can  only  be  avoided  by  ])roducing 
goodwill  and  hearty  co-operation  between  all  grades, 
and  this  book  sets  out  to  show^  how  this  can  be  done  in  a  most 
instructive  and  interesting  manner. 

The  requirements  of  the  manager  and  foreman  are  discussed 
in  detail  under  such  headings  as  technical  knowledge  of  the 
trade,  power  of  organisation,  and  skill  in  management  of  men 
as  distinct  from  the  management  of  the  works.  The  hints  to 
young  foremen  are  admirable,  and  what  the  author  has  to  say 
about  such  important  matters  as  wages,  rises,  pensions,  sick 
club,  profit-sharing  and  co-partnership  are  well  worth  study, 
and  show  that  he  has  a  thorough  grasp  of  his  subject,  even 
though. they  sometimes  raise  that  feeling  of  opposition  which 
is  a  sort  of  reaction  from  a  well-put  case. 

We  can  heartily  recommend  this  book  to  all  those  interested 
in  labour  problems.  Employers  and  employed  cannot  afi'ord 
to  go  on  fighting.  They  must  sink  their  differences  and  move 
forward  together.  There  are  difficulties  in  the  way,  no  doubt ; 
but  such  a  discussion  of  them  as  Mr.  Deeley's  book  affords 
will  help  to  Itring  about  their  solution. 


Correspondence. 

♦ 

THE  TREND  OF  ELECTRICAL  EDUCATION. 

TO   THE    EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  The  letter  from  Mr.  H.  'Vickers  in  your  issue  of  the 
19th  inst.  cannot  be  allowed  to  pass  unchallenged.  It  is  a 
pity  he  spoils  an  otherwise  excellent  ex])osition  on  the  subject 
of  education  by  the — shall  I  say  ? — bitter  remarks  towards 
the  end  of  his  letter. 

The  fact  that  the  ratio  of  men  in  "  important  positions  " 
to  those  who  are  not  is  1-100  (the  education  of  all  being  equal) 
is  no  argument  that  "  education  forms  a  very  small  element 
in  a  man's  success."'  It  is  obvious  that  we  cannot  all  occupy 
the  "important  positions"  in  our  profession;  of  necessity 
many  of  us  must  be  '"  hewers  of  wood  and  drawers  of  water," 
although  our  education  may  have  been  second  to  none. 

I  have  evidently  been  more  fortunate  than  your  correspon- 
dent, for  the  majority  of  the  holders  of  "  important  positions" 
with  whom  I  have  come  into  contact  are  men  who  can  claim 
a  good  education,  and  therefore,  whether  or  not  they  have 
obtained  their  positions  by  "  personal  relations,  bluff,  long 
service,  &c.,"  is  beside  the  point. — I  am,  &c., 

London,  March  19.  H.  C.  Silver. 
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The    Electric    Lamp 
Industry. 

Is    it    Profiteering? 

The  searchlight  of  a  sub-coniniittee  appointed  by  the 
'Standing  Committee  on  Trusts  under  the  Profiteering  Act 
Jias  now  been  turned  on  a  section  of  the  electrical  industry. 
To  be  suddenly  illuminated  in  this  way  is  equally  un- 
pleasant, whether  the  victim  is  fishing  or  laying  mines. 
But  because  a  boat  is  picked  up  by  a  searchhght  is  not 
sufficient  reason  for  judging  it  hostile  ;   and  this  should  not 

,  be  forgotten  in  examining  reports  of  this  kind.  For  most 
•of  them  assume  too  readilv  that  certain  facts  should  be 

•construed  in  the  worst  possible  light,  while  the  defendant  is 
.as  often  found  guilt v,  not  for  what  he  has  done,  but  for 
what  he  might  do. 

The  Indictment. 
We  are  not  surprised  that  this  particular  report  has 
caused  some  stir.  Put  in  their  blackest  form,  the  con- 
clusions are  that  the  Electric  Lamp  Manufacturers' Associa- 
tion fi.xes  the  prices  of  all  lamps  sold  in  this  country  at  such 
.a  figure  that  both  the  Association  and  the  factors  and 
retailers  through  whom  they  work  are  making  an  undue 
profit.  If  only  a  reasonable  profit  were  taken  vacuum 
Ramps  could  be  sold  to  the  British  public  at  2s.  instead  of  3s. 
«ach,  and  as  an  example  of  profiteering  a  transaction  where 
Ij  million  half-watt  lamps  were  bought  at  3s.  and  sold  at 
12s.  Gd.  per  lamp,  when  8s.  would  have  been  a  fair  price,  is 
instanced.  It  is  also  pointed  out  the  Association  imposes 
limitations  on  the  output  of  lamps,  and  that  there  is  every 
chance  that  not  onlvmaythe  lamp  industry  of  this  country 
be  unfavourably  affected  by  American  influences,  but  that 
prices  may  be  controlled  over  practically  the  whole  world. 

The  Defence. 

At  first  sight  this  all  seems  so  damaging  as  to  admit  of 
no  reply,  but  there  are  oiie  or  two  points  to  which  we  may 
draw  attention,  as  it  is  eminently  desirable  that  no  stigma 
should  attach  to  a  branch  of  the  electrical  industry  which, 
whatever  may  be  said  about  it,  has  by  its  enterprise, 
foresight  and  energy  conferred  great  benefits  upon  the 
pubhc. 

It  will  be  noted  there  is  no  one  possessing  either  elec- 
trical or  even  engineering  knowledge  on  the  committee. 
There  should  be  at  least  one  expert  or  assessor  on  these 
committees  when  technical  matters  are  being  considered. 
This  would  have  been  the  more  desirable  in  this  case,  as 
some  of  the  conclusions  have  been  reached  either  because 
false  deductions  have  been  made  from  the  evidence  pre- 
sented or  because  ignorance  has  unwittingly  led  to  the 
matter  being  looked  at  in  an  incorrect  way.  An  examj)le  of 
the  fijst  of  these  is  the  statement  that  lamps  are  being 
exported  at  Is.  4fd.  each,  and  sold  in  this  country  at  .3s. 
each,  when  2s.  would  be  a  fair  price.  We  agree,  if  the  facts 
were  as  stated.  But  we  are  given  to  understand  that  no 
lamps  are  exported  at  Is.  4|d.,  and  if  they  were  such  price 
would  show  a  loss.  Now,  trade  combinations  are  not 
generallj'  accused  of  being  philanthropic  bodies,  so  that  we 
may  accept  this  as  a  good  reply.  An  example  of  the  second 
type  of  conclusion  is  that  a  large  number  of  lamps  purchased 


in  Holland  for  3s.  each  were  sold  to  the  public  in  this 
country  at  12s.  6d.  each.  We  understand  that,  while  it  is 
true  the  list  prices  of  these  lamps  was  12s.  (3d.,  very  few,  if 
any,  were  sold  at  that  price,  which  was  admittedly  fixed 
unreasonably  high  to  prevent  a  public  demand.  As  a 
matter  of  fact,  the  lamps  in  question  were  disposed  of  to 
Government  departments  and  traders  at  a  verj-  much 
lower  price.  This  point  is  one  which  has  naturally  attracted 
most  attention  in  the  industry,  and  we  are  glad  an  expla- 
nation has  been  so  quickW  forthcoming.  ^ 

Are  Associations  in  the  Public  Interest  ? 
The  general  question,  however,  remains.  Is  the  existence 
of  associations  or  trusts  in  the  public  interest,  or  should 
.steps  be  taken  by  the  Government  to  limit  their  operations  ? 
In  the  case  of  the  electric  lamp  industry  it  cannot  be  said 
that  association  has  been  harmful.  Co-operation  has  per- 
mitted raw  materials  to  be  bought  in  larger  quantities,  and 
therefore  more  cheaply  than  would  otherwise  have  been 
possible  ;  and  the  development  of  a  seUing  organisation  and 
the  establishment  of  research  laboratories  on  a  scale  which 
no  individual  firm  could  even  have  contemplated.  The 
work  that  has  been  done  in  devising  new  methods  and 
designing  new  plant  has  been  enormous.  Ideas  and  machi- 
nery have  been  ruthlessly  scrapped  at  great  cost  when 
occasion  has  required,  but  others  have  risen  phoenix-like, 
and  the  result  has  been  the  production  of  a  lamp  not  only  of 
higher  equality,  but  at  a  cheaper  price  to  the  public  than 
hardly  anyone  would  have  thought  possible  a  few  years 
ago.  And  the  Association  is  not  resting,  so  that  further 
developments  are  not  unlikely. 

When  Associations  may  be  Harmful. 

Co-operation,  of  this  kind,  in  theory  at  least,  has  its 
harmful  side.  An  influential  trade  organisation  to-day  can 
buy  up  patent  rights,  fix  prices,  regulate  output,  and 
dominate  markets  to  its  own  advantage  and  to  the  detri- 
ment of  the  common  weal.  And  while  all  these  things  can 
be  done,  and  to  a  certain  extent  are  done,  it  is  a  little 
difficult  to  see  how  they  can  be  prevented,  or  if  they  could 
be  prevented,  whether  the  cure  would  not  be  worse  than 
the  disease.  The  electric  lamp  industry  in  this  country  is 
controlled  by  an  Association  which,  it  is  admitted,  is  at 
least  working  in  British  interests.  But  over  against  it  are 
Continental  and  American  trusts,  only  too  eager  to  seize 
our  markets,  and  no  Profiteering  Committee  has  examined 
into  their  operations.  The  Electric  Lamp  Manufacturers' 
Association  is  a  power  which  can  and  does  withstand  these 
influences  not  only  in  its  ov\ti  interests,  but  in  the  interests 
of  British  trade.  If  it  were  broken  up  it  would  not  be  easy 
for  the  constituent  firms  to  fight  big  outside  interests.  It 
therefore  seems  a  choice  of  evils,  whether  the  electric  lamp 
industry,  or  the  glass  or  the  rail  industries  for  that  matter, 
should  be  controlled  by  a  British  or  foreign-owned  associa- 
tion. We  have  no  doubt  what  the  answer,  not  only  of 
electrical  engineers  but  of  the  general  pubhc,  will  be  to  that 
question. 

The  committee,  however,  do  not  propose  that  the  Associa- 
tion should  be  broken  up,  but  that  a  Department  of  State 
should  be  established  to  watch  the  development  of  com- 
binations tending  to  create  monopolies.  "'  The  Times  " 
approves  the  idea,  and  points  out  that  it  has  been  blessed 
by  the  Federation  of  British  Industries.  But  we  are  not 
so  sure  whether  it  is  the  right  solution.  If  an  Association 
like  this  is  a  noisome  growth  on  the  body  of  trade  it  should 
obviously  be  excised.  But  is  a  Government  Department 
fitted  to  perform  the  operation  ?  Unadvised  and  unskilled 
surgery  brings  septicaemia  in  its  train. 
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The  Manufacture  of  Vacuum  Cleaners 
and  Electric  Drills. 


At  first  sight  there  does  not  seem  much  connection  between  a  vacuum 
cleaner  and  an  electric  drill.  This  lack  of  connection  is  confirmed  at 
second  sight,  and  our  only  r»-asoii  for  introducina  the  two  into  the  title 
is  because  they  arc  both  made  together  in  the  \'ictory  Works  of  Messrs. 
Scholey  &  Company  at  Croyiion,  of  which  views  are  given  in  the  accom- 
]>an}ing  illustrations. 


Fig.  1. — View  is  thk  Main  Machine  Shop. 

The  history  of  these  works  is  interesting.  They  were  started  just  as  the 
Armistice  was  declared,  at  a,  time  when  a  general  trade  slump  was  ex- 
pected. This  showed  courage.  They  were  designed  to  turn  out  articles 
which  have  generally  come  from  the  American  market.  This  showed 
enterprise.  And  in  spite  of  difficulties  with  labour,  raw  materials  and 
high  prices,  they  have  been  an  undoubted  success.  This  shows  good 
managemeiit — and  is  a  matter  for  congratulation. 

The  electric  suction  cleaner  manufactured  by  Messrs.  Scholey  & 
Company  is  the  well-known  "  Premier."  This  machine  has  no  fewer 
than  2C0  component  parts,  so  that  a  carefully  organised  system  of 
manufacture  is  necessary  to  ensure  it  being  turned  out  satisfactorily  in 
substantial  quantities.  Great  difficulty  was  experienced  in  buying  a 
number  of  small  parts,  and  in  consequence  almost  every  i)iece  is  manu- 
factured at  the  works.  This  has  necessitated  a  number  of  special  tools 
and  jigs,  and  the  provision  of  a  well  designed  toolroom.  These  cleaners 
are  being  ma<le  under  cxtrcmelv  fine  limits,  an  arrangement  which  is 
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justified  by  the  complete  interchangeability  secured. '  But  anuUccr  pDim 
which  also  had  a  good  deal  of  influence  on  the  use  of  fine  limits  was  that 
these  cleaners  arc  made  alongside  electric  drills. 

The  manufacture  of  very  small  motors  of  l-IO  or  1-20  b.h.p.  offers 
some  interesting  problems.  They  must  be  at  least  as  reliable  as  the 
larger  motors  which  generally  get  some  measure  of  skilled  attention, 
and  in  the  interest  of  portability  and  price  the  speed  must  Ur  kept  high, 
especially  as  this  also  enables  areduced  number  of  turns  and  larger  and 
mechanically  more  reliable  wires  to  be  used.  Normal  speeds  of  about 
10,000  revs,  per  minute  have,  therefore,  been  adopted  on  Messrs.  Scholey's 
motors,  although  this  means  a  frequency  of  magnetic  reversals  in  the 
armature  as  high  as  l(>7  per  second  and  necessitates  careful  lamination 
and  the  use  of  the  best  iron.  It  is  also  found  a  convenience  to  make 
the  motors  of  the  "  Universal  "  type,  i.e.,  suitable  for  use  on  either  direct 
or  fl^mating  current  circuits  up  to  100  cycles  per  second.     To  meet 


this  requircMicnt  plain  series  wound  motors  are  emplnycil.  This  has; 
tlu>  added  n<lvantage  of  larger  and  safer  nuignet  wins  and  reduced 
turns,  whilst  the  usual  objections  to  the  larger  sized  .•sirics  motors  aro 
immaterial  with  thes<'  small  motors  whether  working  a  drill  or  a  vacuuia 
cleaner.  In  connection  with  sp«'ed  the  mechanical  balancing  of  the 
rotating  system  is  important.  The  armatuw  caste  has,  tlien-foro,  been 
carvfully  balanced  l>v  using  a  8|X!cial  divided  winding  which  avoids  the- 
bunching  up  of  the  end  windings  commonly  wcurring  with  hand-wound 
armatures. 

The  ba.se  of  the  "Premier"  cleaner  is  an  aluminium  casting  em- 
boilying  the  suction  nozzle,  fan  chamber  and  exhuusi  pi  pi',  the  power 
nnit  being  an  electric  motor  of  1-10  B.H.P.,  carrying  a  fun  on  tlie  arma- 
ture spindle,  which  sucks  the  air  through  the  nozzle  into  llii-  fun  chamber, 
and  exhausts  into  a  stout  dust  proof  drill  bag.  The  nmlor  is  controlled 
by  nu'ans  of  a  rotary  switch  in  the  handle.  The  base  castings  are 
machined  on  all  working  and  locating  faces,  and  all  holes  in  the  casting 
are  jigged  so  that  any  component  is  interchangeable.  The  motor  case 
consists  of  twi>  aluminium  castings,  the  body  being  bored  to  accom- 
modate the  field  nuignet.  cover  and  bottom  Ix'aring,  and  turned  to- 
fit  its  housing  in  the  cleaner  base,  while  the  cover  is  turned 
to  fit  the  body,  and  bored  for  the  bearing  and  brush  holders. 
The  cover  is  secured  to  the  body  by  means  of  two  .screws,  and  after 
assembly  the  Ix-arings  are  finish  reamed  to  ensure  perfect  alignment. 
The  brushes  arc  well  insulat«'«i  in  fibre  bushes  and  caps.  The  motor 
is  secured  in  the  ba.sc  by  meansof  twogrubscrewsonan  angle,  making  uni 
air  tight  joint.  The  armatures  are  built  up  of  laminations  of  best  elec- 
trical sheet  steel  mounted  on  a  spindle  which  is  hardened  and  ground  ; 
after  assembly  the  armature  is  finished  on  the  jjeriphery  by  grinding, 
thus  ensuring  as  far  as  possible  [x-rfect  balance;  tlic  commutators  are 
assembled  whilst  hot,  which  ])ractically  eliminates  any  ])ossibility  of 
segments  working  loose  should  the  machine  become  heated  after  a 
prolonged  run. 

The  field  magnet  is  built  up  from  laminations  which  are  made  from 
best  electrical  sheet  steel,  secured  together  by  means  of  four  rivets  and 
held  in  position  in  the  motor  case  by  means  of  two  screws.  The  arma- 
ture spindle  runs  in  phosphor  bronze  bearings  which  are  lubricated 
by  contact  with  felt  pads  saturated  in  oil.  so  that  seized  Ix-arings  in  these 
motors  are  practically  unknown.  All  components  are  subject  to  a  rigid 
inspection  and  test,  and  owing  to  an  elaborate  system  of  jigs,  gauges  and 
fixtures,  interchangeability  is  guaranteed. 

Similar  care  is  taken  in  the  manufacture  of  the  portable  electric  drills. 
These  are  made  in  two  sizes  driven  by  a  I-IO  and  1-15  h.p.  motor  respec- 
tively. The  first  of  these  will  drill  up  to  J  in.  in  brass  and  up  to  j  in., 
in  steel,  while  the  latter  will  drill  up  to  3-I()  in  brass  and  J  in  steel.  The 
larger  drill  is  fitted  with  two  speed  change  gearing. 


Electric    Railway  Vehicle. 

One  of  the  most  recent  recruits  to  the  electric  vehicles  of  London  is 
that  shown  in  the  accompanj-ing  illustratitm.  It  has  been  supplied  by 
the  General  \'ehicle  Company  to  the  JIctroi)olitan  Railway  for  the 
express  parcel  delivery  service  carried  out  by  that  undertaking  in  London. 
The  chassis  of  this  vehicle  is  of  the  standard  General  Vehicle  Company's 


The  JIetropolitan  Railway's  New  Electric  Vehiclk. 

two  ton  pattern.  The  battery  is  an  Ironclad  battery  of  the  Exide  type 
made  by  the  Chloride  Electrical  Storage  Company.  It  has  a  capacity 
of  226  ampere  hours  at  the  five  hour  discharge  rate.  The  vehicle  will 
run  for  about  3.5  miles  on  one  charge  and  has  a  maximum  speed  of  about 
10  miles  per  hour,  this  being  amply  sufficient,  both  as  regards  range  and 
speed  for  work  in  London  streets. 


IvIarch  26,  1920. 


THE  ELECTRICIAN. 


357 


Commercial     Topics. 


Unworked  Patents. 

liy  an  order  of  thr  Heard  .if  Trade  April  1  has  been  fixed  as  the  date 
for  bringing  into  (.|i.iatioii  Si  rtions  1  and  2  of  the  Patents  and  Designs 
Act,  1919.  By  sfclnai  I  an  mn  can  be  taken  to  ensure  the  proper  use  of 
patents  which  have  luil,  wnhiii  four  years  of  the  date  of  the  patent,  been 
■"worked  in  the  United  Kingdom  on  a  commercial  scale;  while  sec.  2  prescribes 
conditions  under  which  licences  for  the  use  of  patents  sliall  be  granted 
so    as    to   ensure    the    widest    ])ossible    use    of  inventions. 

*  *         *         * 

Australian  Electrical  Progress. 

In  a  recent  issue  we  gave  some  particulars  of  the  big  scheme  for  the 
utilisation  of  theMorwell  brown  coalfield  for  the  generation  of  electrical 
■energy  and  for  the  transmission  of  energy  to  Melbourne,  &c.  It 
is  now  announced  that  the  Sydney  City  Council  proposes  to  expend 
■about  £l,jtlO,000  in  the  erection  of  additional  generating  plant,  the 
.laying  of  feeder  and  distributor  cables,  &o.,  in  the  city  and  suburbs. 
These  two  schemes  should  represent  a  good  many  big  orders  for  British 
electrical  manufacturers — not  only  for  generating  and  substation  plant 
and  cables,  but  also  for  electric  motors,  wiring,  fittings,  lamps,  cooking 
and  heating  apparatus,   &c. 

*  *         #         * 

Trade  With  Canada. 

At  present  there  is  an  organised  attempt  to  curtail  imports  into 
Canada  from  the  United  States,  and  as  Canadian  manufacturers  cannot 
supply  all  local  needs  there  should  be  a  good  opportunity  for  British 
exporters  and  manufacturers  to  capture  some  of  the  trade.  Last  year 
the  value  of  the  American  electrical  apparatus  e\|"iitr(l  i..  Canada  was 
nearly  811,000,000,  machinery  totalled  over  .sc.iiiHi.iiiiii.  electric  light 
fixtures  and  glassware  represented  about  So.uiiu.uuo,  while  iron  and 
steel  and  their  manufactures  came  to  nearly  8155,000,000.  The  move- 
ment to  curtail  American  supplies  is  reported  to  be  growing,  and  this 
should  tell  in  favour  of  British  goods. 

*  *         *         * 

The  Rating  of  Machinery. 

Another  attempt  is  being  made  to  amend  the  law  relating  to  the  rating 
.of  machinery,  and  we  hope  that  the  promoters  of  the  new  Bill  will  be 
.successful  in  getting  the  measure  through  Parliament.  It  is  provided 
that  the  word  "  hereditament  "  shall  include  such  machinery  only  as  is 
"  fixed  or  attached  "  to  the  hereditament.  In  the  case  of  any  heredita- 
ment occupied  for  any  trade,  business,  or  manufacture,  the  expression 
'■  fixed  or  attached  "  shall  be  construed  as  applying  to  all  machinery, 
^machines,  or  plant  in  or  on  the  hereditaments  for  producing  or  trans- 
mitting first  motive  power  or  for  heating  or  lighting  such  hereditament ; 
but  shall  not  apply  to  machines,  tools,  or  appliances  which  are  only  so 
fixed  that  they  can  be  removed  from  their  place  without  necessitating 
the  removal  of  any  part  of  the  hereditament. 

The  Overseas  Touring  Exhibitions. 

The  Department  of  ttverseas  Trade  proposes  to  organise  a  number 
of  touring  exhibitions  of  British  manufactured  goods,  which  will  visit 
the  principal  commercial  centres  in  the  British  Dominions,  South  America, 
the  Far  East  and  the  United  States  of  America  respectively.  The  pro- 
posed exhibitions  will  inaugurate  a  novel  departure  from  the  usual  type  of 
stationary  trade  fair.  Useful  as  are  the  existing  annual  British  In- 
.'dustries  Fairs  for  bringing  the  range  of  and  the  excellence  of  British 
j)roducts  before  the  notice  of  the  visiting  buyer  from  abroad,  the  pro- 
posed tours  should  render  far  greater  service  t"  the  I'.i  jtisli  manufacturer 
■who  desires  to  expand  his  exjjort  business  by  takiiit:  sain|iles  of  his  wares 
direct  to  the  overseas  buyer  in  the  latter's  own  town  or  country.  Al- 
though many  British  manufacturers  are  already  booked  with  home 
'trade  orders  which  will  absorb  their  output  for  many  months  ahead,  it 
is  a  wise  policy  to  look  aheail  somewhat. 

At  present  four  touring  exhibitions  are  contemplated.  The  first,  the 
preparations  for  which  are  most  advanced,  will  make  a  tour  of  the  British 
Dominions.  It  is  anticiijated  tliat  it  will  leave  England  in  June,  visiting 
the  chief  cities  in  South  Africa,  Australia,  New  Zealand  and  Canada,  and 
returning  about  July,  1922.  The  other  three  tours  which  are  under 
■contemplation  ■will  visit  the  principal  commercial  centres  in  South 
America,  the  Far  East  and  tlie  United  States  of  America  respectively. 
'It  is  estimated  that  the  displays  will  be  on  view  for  about  a  fortnight  in 
each  city.  The  exhibits  will  be  packed,  carried  and  displayed  in  specially 
designed  show  cases  and  packing  cases,  which  will  remain  the  property 
t)f  the  firms.  The  scheme  is  self-supporting,  and  it  is  anticipated  that, 
on  a  basis  of  500  exhibitors,  each  tour  will  cost  from  £200  to  £250  (ex- 
cluding cost  of  cases)  per  unit  of  space.  Firms  may  apply  for  a  half  unit, 
or  for  one  or  more  units,  and  there  are  five  different  types  of  show  cases 
adapted  to  the  varying  requirements  of  particular  trades.  It  is  hoped 
that  the  three  tours  to  foreign  countries  wiU  leave  England  during  the 
Jast  few  months  of  this  year.  The  Far  Eastern  tour  will  include  the  chief 
commercial  centres  in  India,  Siam,  the  Straits  Settlements,  Dutch  East 
Indies,  China  and  Japan,  and  possibly  Egypt,  the  complete  journey 
occupying  about  two  years.  The  South  American  tour  will  leave  the 
United  Kingdom  in  the  late  summer  or  early  autumn,  visiting  Lima, 
Santiago,  Buenos  Ayres  and  Rio  de  Janeiro;  and  the  U.S.A.  tour  will  go 
to  New  York,  Philadelphia,  Atlanta,  St.  Louis,  Chicago  and  San  Francisco. 

The  total  number  of  units  in  each  tour  will  be  limited  to  500,  and  for 
the  Dominions  tour  only  api>lications  received  not  later  than  the  31st 
inst.  can  be  guaranteed  consideration.  A  pamphlet  containing  par- 
ticulars of  the  tours  may  be  obtained  from  the  headquarters  of  the 
[Department,  35,  Old  Queen-street,  London,  S.W.I. 


Electricity  Supply. 

Tlie  Corporation  of  Allo.-i  has  purchased  second-hand  generating  plant 
at  Partick  station  of  Glasgow  for  £20,000. 

Brighton  Corporation  has  ap])lied  for  sanction  to  a  loan  of  £18,000 
for  extensions  of  the  electricity  undertaking. 

Alfketon  Urban  Council  is  endeavouring  to  get  the  Notts  &  Derby- 
shire Electric  Power  Company  to  extend  its  supply  mains  to  the  district. 

At  a  meeting  of  Maxverk  Urban  Council  last  week  it  was  reported  that 
the  number  of  electricity  consumers  had  recently  increased  from  450 
to  485. 

LiTTLEHAMPTON  Council  has  authorised  Mr.  Pri  r,  of  Burgess  Hill, 
to  form  a  company  for  the  purpose  of  supplying  electricity  in  the  district 
by  means  of  overhead  cables. 

Referring  to  a  paragraph  in  the  daily  ])re.«  to  the  effect  that  H.4CKXEY 
(London)  Council  has  prepared  a  sc^hrmr  in  rNt.-nd  i(s  el,(  tiirity  under- 
taking at  a  cost  of  £305,000,  we  an^  iiitniiie  .1  tliai  tins  is  an|anximately 
the  aggregate  of  amounts  of  expeielitiue  alirady  saii.  timied  for  plant 
and  mains  extensions  required  in  connection  with  the  general  develop- 
ment of  the  undertaking. 

Bolton  Electricity  Committee  have  decided  to  increase  the  price  of 
current  for  lighting  by  ^'„d.  per  unit  (with  a  minimum  charge  of  30s. 
per  annum)  and  for  power  consumers  by  Jd.  per  unit.  The  kilowatt 
demand  to  bulk  consumers  will  be  increased  in  accordance  with  a  gradu- 
ated scale  depending  upon  the  demand  from  £3  8s.  to  £3  18s.  per  kilowatt 
demand,  against  £1   10s.  to  £2  10s.  per  kilowatt  demand  at  present. 

AMM.tNFOKD  Urban  Council,  who  have  consulted  Mr.  Arthur  Ellis 
as  to  the  advisability  of  purchasing  the  local  electricity  undertaking 
from  Mr.  W.  Herbert,  have  resolved  that  "  it  is  expedient  in  the  interests 
of  the  district  that  the  Council  should  be  the  authority  under  the  Elec- 
tricity Supply  Acts,  1882  to  1919.  for  the  generation  and  supply  of 
electric  energy  in  the  district,"  and  the  clerk  has  been  instructed  to  take 
the  necessary  steps  for  the  application  for  a  special  order  under  the 
Electricity  Supply  Act,  1919.  Negotiations  are  to  be  opened  with  Mr. 
Herbert  with  a  view  to  the  purchase  of  the  works. 

Birmingham  electric  supply  department  is  now  able  to  remove  all 
restrictions  on  the  afternoon  consumption  of  electric  current.  In 
November  last  the  department  had  to  inform  consumers  that,  owing  to 
the  enormous  demand  for  current,  plant  installed  since  the  armistice 
must  be  disconnected  from  the  mains  from  3.30  to  5.30  each  day.  A 
large  number  of  works  were  affected,  and  various  expedients  to  avoid 
loss  of  production  during  the  afternoon  were  tried,  but  with  only  limited 
success.  The  secretary  of  the  department  (Mr.  E.  J.  Jennings)  doe?  not 
anticipate  having  to  restrict  the  supply  again  until  next  winter.  The 
new  station  will  not  be  available  until  February  next,  completion  having 
been  retarded  by  the  moulders"  strike.  The  undertaking  cannot  take  on 
any  new  consumers  except  for  night  supplies. 

Kirkcaldy  Electric  Light  Committee  finds  itself  in  a  difficidty. 
JIany  big  manufacturers  are  clamouring  for  an  increased  supply  of 
electrical  energy,  but  the  capacity  of  the  electricity  station  is  insufficient 
to.meet  the  demand  and  the  Town  Clerk  has  recommended  the  Council 
to  sell  the  undertaking  in  view  of  the  situation  caused  by  the  Electricity 
Act.  In  the  meantime  the  Fife  Electric  Power  Company  offer  to  supply 
<i00  kw.,  but  the  terms  arc  not  considered  satisfactory  by  the  burgh 
electrical  engineer,  Mr.  O.  F.  Francis.'  The  Committee  recognises  the 
urgencvof  the  question  and  the  pressing  need  of  manufacturers  for  further 
supplies,  ami  tlieiefore  it  proposes  to  send  a  deputation  to  wait  upon 
the  I'^lei  tiirity  I  Miiimissioners  in  London  before  they  came  to  a  definite 
recomiiiriidatinii  for  submission  to  the  Council. 

The  following  is  a  list  of  representatives  who  will  act  on  the  Em- 
ployers' side  of  the  Home  Cor^TiES  Induftrial  Council  for  the  Elec- 
tricity Supply  Industry(No.  9  area): — Municipal:  Aid, A.  Wilkinson, 
Reigate  (Chairman)  ;  Aid.  Vaughan,  Maidstone  ;  Councillor  Geo.  Rad- 
ford, Southend  ;  Councillor  Legg,  J.P.,  Reigate  ^  R.  N.  Torpy.  M.I.E.E., 
(Borough  Electrical  Engineer,  Tunbridge  Wells) ;  Robt.  W.  L.  Phillips, 
(Borough  Electrical  Engineer,  Bedford)  :  and  C.  A.  Blascheck  (Chief 
Electrical  Engineer,  Canterbury).  Company  :  Messrs.  A.  I.  8.  Baron 
(Frinton-on-Sea  and  District  ('..mjiany).  W.  E.  Brandreth  (Wycombe 
Borough  Electric  Light  and  I'mm,  i  ( 'Miii|iany),  H.  LeslieDixon  (Leather- 
head  and  District  Electricity  (' I'uiy),  J.  Eustace  (Electric  Supply 

Corporation,  Ltd.,  Chelmsford),  Artiiur  Grover  (Hindhead  Company), 
T.  Hesketh  (Folkestone  Company),  G.  W.  .Spencer  Hawes  (Reading 
Companv)  and  A.  J.  Wray  (Banbury  Company).  The  Secretary  is 
Mr.  T.  W.  Cole. 

Electric  lighting  is  being  installed  in  the  houses  of  the  garden  city  near 
Chepstew.  At  Hyde,  where  the  Council  proposed  to  employ  gas  for 
heating,  cooking  and  lighting,  the  local  Women's  Housing  Council  are  not 
satisfied  with  the  plans,  and  demand  that  electric  light  should  be  intro- 
duced. At  Preston  the  tramways  engineer  has  been  instructed  to  report 
on  the  possibility  of  supplying  ekctricity  to  the  Holme  Slack  and 
Ribbleton  housing  sites.  At  Arbroath  it  is  also  proposed  to  adopt 
electric  lighting. 

On  the  other  hand, Dunfermline  Council  has  taken  up  an  reactionary 
attitude  in  the  matter.  The  Housing  and  Town  Planning  Committee 
reported  against  electric  lighting,  and  a  majority  of  the  Council  has 
accepted  this  finding.  In  the  course  of  the  debate.  Councillor  Harley 
gravely  said  that  "the  best  sanitary  authorities  to-day  said  that  gas 
lighting  was  much  more  healthy  than  electric  light."  He  did  not  tell 
his  audience  who  these  "  sanitary  authorities  "  were. 
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Electric   Traction. 

Ilford  Urban  CduikiI  is  miisidiniin  a  i)roi>o!i.il  lo  lulupt  the  railleas 
trolley  system  as  feeders  to  the  local  tramways. 

As  there  is  a  loss  of  £150  a  week  on  the  L)oroi.AS  (I. M.)  cable  tramways- 
the  Committee  has  been  urged  to  consider  another  form  of  traction  or  to 
discontinue  the  service. 

MiDDLESBRoi'OH  Tramwavs  Committee  has  decided  that  when  the 
Corporation  takes  over  the  Im|H>rial  Tramways  Company's  system  in 
their  area,  at  least  one-third  of  the  conductors  shall  be  women. 

Si'NUERLAXo"-!  first  all-enclosed  double-deck  tramcar  has  just  been 
completed.  It  is  proposed  to  convert  live  more  to  an  approximation 
of  the  L.C.C.  tranicars,  and  12  new  cars  on  order  are  to  be  similar  in  type. 

The  LoNUON  CorNTY  Cocncil  has  appointed  a  special  committee  to 
investigate  the  general  conditions  under  which  the  Council's  tramways 
are  being  o|)crated.  The  members  are  :  Messrs.  A.  A.  .Allen,  F.  K. 
.■Vnderton.  H.  .Arthur  Baker.  E.  M.  Dance,  .1.  .M.  Gatti.  H.  H.  Gordon, 
F.  C.  Harrison,  G.  H.  Hume,  \V.  C.  .Johnson,  R.  C.  Norman,  W.  J.  Squires, 
O.  E.  Warburg,  Emil  Davies  and  J.  Speakman. 

The  Tramways  Committee  of  Gl.\Sgow  Corporation  reports  that  of  the 
1,423  tramway  employees  medically  examined,  2()  were  certified  as  unfit 
for  the  duties  of  motormen  or  conductors,  but  none  of  these  men  were 
dismissed  for  health  reasons.  The  committee  recommend  that  the  pre- 
sent practice  of  the  manager  in  endeavouring  to  find  other  employment 
in  the  department  for  the  men  certified  medically  mifit  for  mot<>rmen  or 
conductors  be  continued. 

As  the  outcome  of  a  visit  by  a  deputation  from  the  Plvmovth  Works 
Committee  to  Birmingham  and  Sheffield  to  insjiect  the  electric  vehicles 
at  work  in  the  refuse  departments  of  those  towns,  the  committee  has 
decided  to  order  three  electric  vehicles  for  refuse  removal  at  PIjTnouth 
— pioneer  sweeix?r  and  loader  and  two  tipping  waggons,  which  also  can 
be  used  as  water  tanks  for  street  watering.  It  has  been  decided  to  apply 
for  a  loan  for  the  purpose. 

Though  negotiations  have  been  proceeding  as  to  the  TR.\>rw.\Y  Em- 
PLOVEE.s"  Cl.mm  for  an  extra  10s.  a  Week,  the  parties  have  failed  to 
reach  an  agreement.  On  Tuesday  the  National  Joint  Industrial  Council 
of  the  Tramways  Industries  received  a  report  from  the  sub-committee 
which  waited  upon  the  Minister  of  Transport  on  ilonday.  This  was 
favourable,  and  expressed  the  view  that  the  Ministry  felt  a  case  had 
been  made  out  for  legislation  in  regard  to  increased  fares.  The  employers 
again  submitted  a  proposition  to  the  men's  representatives,  but  this  was 
not  accepted. 

An  important  announcement  on  the  question  of  the  costkibution  by 
oM>;iBVSt>  for  Ro.vi)  maintes.\>'ce  has  been  made  by  Sir  Henry  May- 
bury,  of  the  Ministrj'  of  Transport.  On  the  consideration  of  the  Bill 
of  the  Leigh  Corporation,  who  are  seeking  powers  to  run  motor  omni- 
buses in  their  own  and  outside  districts.  Sir  Henry  stated  before  a 
Select  Committee  of  the  House  of  Commons  last  week  that  the  Minister 
of  Transport  was  of  opinion  that  a  maximum  of,  say,  l.ld.  per  omnibus 
mile  should  be  paid  in  all  such  cases  for  maintenance  charges.  With 
regard  to  adaptation  charges  for  making  roads  suitable  to  bear  this 
particular  kind  of  traffic,  the  Minister  considered  that  a  clause  should  be 
inserted  in  such  Bills  providing  for  the  payment  of  a  maximum  sum  of 
£700  per  road  mile.  In  the  event  of  any  difficulty  arising,  the  matter 
should  be  settled  by  an  arbitrator  appointed  by  the  Ministry.  Hitherto, 
except  in  special  cases,  the  maintenance  contribution  had  been  generally 
fixed  at  Jd.  or  Id.  per  car  mile. 

Imperial  and  Foreign  Notes. 

WoLLoN'coN'G  (N.S.W.)  Council  has  accepted  an  offer  by  the  Govern- 
ment Work.s  Department  to  supplj-  electrical  energy  in  Wollongong. 

Dandenong  (Victoria)  Council  recently  decided  to  obtain  a  report 
upon  a  proposal  that  the  Council  should  take  over  the  local  electricity 
upply  works. 

.\n  agreement  has  now  been  arrived  at  for  the  supply  by  the  Tas- 
manian  State  power  station  at  Waiddamana  to  Launceston  Corporation, 
of  3,000  E.H.p.  of  electrical  energy  at  £5  7s.  per  horse-power  per  annum. 

The  Government  of  the  Federated  Malay  States  is  considering  a 
scheme  for  supplying  electrical  energy  for  lighting  and  power  in  the 
principal  towns.     - 

In  the  Norwegian'  Budget  for  1920  a  sum  of  about  £1,500,000  will  be 
allocated  to  the  development  of  water  power. 

The  leading  ladies  of  Amsterdam  are  organising  an  Ideal  Ho.me 
Exhibition  to  Ix-  held  in  the  Paleis  voor  V'olksvlyt  from  May  1  to  June  7. 
the  British  section  is  being  organised  by  Dr.  W.  R.  Bissehop,  who  hopes 
that  British  manufacturers  will  take  this  opportunity  of  doing  business 
in  Holland.  .Applications  for  space  should  be  made  to  Mr.  F.  W.  Bridges, 
36,  Whitefriars-street,  London,  E.C.4. 

-A  Swiss  trade  exhibition  will  be  held  in  Basle  from  April  15  to  29, 1920- 
This  is  the  fourth  exhibition  of  its  kind  which  has  been  held,  the  idea 
being  to  promote  the  sale  of  Swiss  products  in  the  home  market.  The 
foreign  importer  will,  therefore,  find  it  an  excellent  opportunity  for 
becoming  acquainted  with  genuine  Swiss  goods.  The  exhibits  will  ba 
divided  into  a  number  of  groups,  including  one  dealing  with  the  electrical 
industry  and  others  dealing  with  lighting,  heating,  mechanical  instru- 
ments and  textile  goods.  Further  information  may  be  had  from  the 
Commercial  Department  of  the  Swiss  Legation  at  32,  Queen  Anne's- 
street,  London,  W.l,  or  from  the  Swiss  Consulates  in  Manchester,  Liver- 
pool, Glasgow  and  Hull. 


Institution  Notes. 

.At  the  annual  general  iiic.ting  of  (iKEE.suiK  El.KCTRirAL  ENGINEERS'' 
-Association  the  following  officers  were  elected:  Hon.  president,  Mr.  W. 
Blair  Smith  ;  pnsidcMt.  -Mr.  W.  .M'tiibbon  ;  hon.  secretary,  Mr.  G. 
Fleming,  Tramway  Olhce,  Ijidyburn. 

The  following  officers  of  the  Bristol  Association  of  Engineers  have 
been  electe<l  for  the  next  session  (1920-21): — President,  Mr.  Nicholas 
Watts:  vice-president.  Prof.  David  Robertson;  hon.  secretary,  Mr. 
H.  T.  Sully  ;  and  hon.  treasurer,  Mr.  B.  de  Soyrcs. 

At  the  annual  dinner  of  the  Institute  ok  Mktals  last  week,  Rear- 
.Admiral  Sir  William  Nicholson  said  that  in  wireless  this  country  led  the 
worhl.  Mr.  .Marconi  told  him  In-fore  the  war  that  no  country  had 
studied  or  perfected  the  organisation  of  wiri'lcss  as  the  British  Navy 
had  done. 

Institition  ok  Electrical  Engineers — Scottish  Territorial 
Centre. — The  Committee  have  nominated  the  following  officers  for 
next  session: — Chairman,  J.  E.  Sayers  ;  V  Ice-Chairman,  E.  T.  Goslin 
and  Alex.  Lindsay ;  Hon.  Secretary,  J.  Taylor ;  Ansislanl  Secretary^ 
W.  F.  Mitchell  ;  Chairman  of  Sludenln'  Section,  H.  F.  Whysall ;  Com- 
millce,  H.  Richardson  and  J.  .S.  Nicholson. 

The  following  officers  were  elected  at  the  annual  general  meeting  of  the 
Batti-Wallaii's  Society  last  week  :  President,  W.  Wyld  ;  and  vice- 
president,  W.  E.  Ireland.  In  addition  to  seven  ])ast  i>rcsidents,  the 
following  were  elected  on  the  committee  :  E.  Barralet,  A.  W.  Blake, 
L.  S.  Richardson,  ,T.  P.  Maginnis,  R.  Smith  and  H.  Foulds. 

The  hon.  .sec-treasurer  is  F.  Pooley,  and  the  hon.  entertainment 
secretary  .A.  J.  Greenly. 

The  North  of  England  Branch  of  the  -Association  of  Mining  Elec- 
trical Engineers  entertained  a  number  of  prominent  members  of  the 
mining  industry  to  lunch  at  Newcastle,  on  Saturday.  It  was  stated  that 
the  .Association  had  now  1,275  members  and  a  balance  of  over  £1,000. 
.Since  the  Association  was  inaugurated  the  efficiency  of  electrical  plant 
in  mines  had  appreciably  advanced.  During  1913  in  the  North  of  Eng- 
land 1 1  accidents  occurred  which  could  in  any  way  be  said  to  be  due  to 
electricity,  while  in  IfllO  the  number  of  accidents  fell  to  seven,  although 
the  horse-power  installed  had  increased  during  the  period  in  question 
from  144.2.59  to  250,000. 

The  following  officers  have  been  elected  to  the  Council  of  the  Institution 
OF  Mechanical  Engineers  for  1920  : — Prexident,  Capt.  H.  Riall  Sankey, 
C.B.,  R.E.  (ri'tired)  ;  Vice-Presidents,  W.  H.  Allen,  H.  Davey,  Sir  R.  -A. 
Hadfield,  J.  R.  Hovle,  M.  H.  Robinson,  Lord  Weir  ;  Members  of  Council,. 
D.  Adamson,  R.  W.  Allen,  Sir  G.  J.  Carter,  Prof.  W.  E.  Dalbv,  J.  Dew- 
rance,  Sir  H.  Fowler,  H.  S.  Hele-Shaw,  G.  Hughes,  H.  A.  Ivatt,  ('.  W.. 
James,  D.  B,  Morison,  Sir  G.  A.  Muntz,  Eng.  Vicc-Admiral  Sir  H.  J. 
Oram,  W.  H.  Patchell,  Sir  V.  L.  Raven,  W.  Reavdl,  D.  E.  Roberts,. 
G.  R.  Sharpley,  W.  Taylor,  R.  Williamson,  W.  Worsdell ;  Hon.  Treasurer, 
F.  H.  Norwood  ;  Auditor,  Raymond  Crane,  F.C.A. 

The  Main  Committee  of  the  British  Engineering  Standards  Asso- 
ciation will  be  constituted  as  follows  from  March  31  :  Sir  Archibald 
Denny,  Bart,  (chairman).  Sir  Maurice  Fitzmaurice,  C.M.G.  (vice-chair- 
man)," Sir  J.  Aspinall,  Sir  A.  Duckham,  K.C.B.,  Sir  W.  Ellis,  G.B.E., 
Sir  W.  Matthews,  K.C.M.G.,  Mr.  Alex.  Ross,  Dr.  \V.  C.  Unwin  (nominated 
by  the  Institution  of  Civil  Engineers) ;  Sir  H.  Fowler,  K.B.E.,  Sir- 
V.  Raven,  K.B.E.,  Dr.  W.  H.  Jlaw  (nominated  by  the  Institution  of 
Mechanical  Engineers)  :  Dr.  A.  Cooper,  Mr.  M.  Mannabcrg.  Mr.  B. 
Talbot  (nominated  by  the  Iron  and  Steel  Institute)  ;  Sir  W.  E.  Smith, 
C.B.,  Sir  T.  Bell,  K.B.E.  (nominated  by  the  Institution  of  Naval  Archi- 
tects) ;  Col.  R.  E.  Crorapton,  C.B.,  Sir  J.  Snell,  Mr.  C.  H.  Wordingham, 
C.B.E.  (nominated  by  the  Institution  of  Electrical  Engineers) ;  Mr. 
F.  W.  Gilbert-son,  Mr.  F.  R.  Davenport  (co-opted  by  the  nominated 
members  to  represent  the  Federation  of  British  Industries)  ;  the  Hon^ 
Sir  C.  A.  Parsons,  K.C.B.,  Sir  R.  Glazebrook,  K.C.B.,  and  Sir  R.  Hadii=ld,. 
Bart,  (co-opted  by  the  nominated  members). 

In  the  course  of  a  Paper  read  before  the  Birmingham  Electric  Club: 
last  Saturday  on  "  Advertising  in  the  Engineering  Industries,"  Mr.  W.  E. 
Warrilow  said  that  a<lvertising  in  industry  meant  selling,  no  matter  how- 
subtle  the  ap|)eal.  Truly  remarkable  results  had  been  obtained  by- 
planning  a  selling  scheme  in  conjuncticm  with  the  production  of  8om& 
standard  article  ;  but  mass  production  was  useless  unless  the  selling 
of  the  product  was  efficiently  organised.  There  was  no  doubt  as  to  the- 
ability  of  British  engineering  firms  to  turn  out  the  right  article  ;  what, 
was  now  needed  was  the  disposal  of  the  article  by  attractive  selling 
methods.  Advertising,  both  through  the  mail  and  in  the  columns  of  th& 
engineering  press,  was  an  immense  help  in  reaching  the  right  market. 
Electrical  manufacturers  had  acquired  the  bad  habit  of  designing  some 
electrical  article,  turning  out  a  small  number  and  sending  it  to  their 
customers  for  experiraental  use.  This  process  seemed  to  be  repeated 
indefinitely,  so  that  the  design  of  the  article  was  constantly  being  changed 
and  its  price  remained  high.  Mass  production  could  only  be  undertaken 
when  the  experimental  work  was  first  done  by  the  manufacturer,  and  the 
design  of  the  article  settled  for  an  output  of  several  hundred  thousand. 
After  that  would  follow  the  selling  campaign.  British  engineering  firms, 
Mr.  Warrilow  contended,  had  nothing  to  learn  from  American  advertising. 
What  any  other  country  could  do  well  the  British  could  do  better — if 
they  would  take  the  trouble.  The  habit  of  grouping  among  manufac- 
turers had  brought  with  it  a  tendency  to  publish  association  journals, 
but  this  was  a  form  of  publicity  wh  ich  cost  large  sums  of  money,  in  the 
production  of  which  was  obviously  a  glorified  catalogue,  lacking  in  the 
weight  and  authority  which  attached  to  an  independently  published 
organ.  This  policy  required  serious  consideration  at  a  time  like  tha 
present,  when  there  was  a  shortage  of  paper. 
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Miscellaneous. 

While  working  at  a  switcli  board  at  the  generating  station  of  the 
Central  Electric  Supply  Company  (M^rybb^ne)  last  week  a  man  named 
Arthur  Pearce,  who  was  emi)loyed  by  the  British  Thomson-Houston 
Company,  accidentally  received  a  fatal  shock. 

An  interesting  innovation  is  being  made  at  the  Strand-road  works 
(Preston)  of  Messrs.  Dick,  Kerr  &  Company,  who  agreed  to  allow  for  a 
period  of  three  months  between  the  hours  of  10  and  10.15  a.m.  and 
3  and  3.15  p.m.  the  privilege  of  smoking  by  the  men  on  condition  they 
continue  with  their  work. 

We  are  glad  to  b>  able  to  anaounce  that  the  dispute  between 
the  Liverpool  members  of  the  Electrical  Tr.\des  Usiom  and  the 
Xatiox.^l  Federation-  of  Electrical  Employer.s,  which  has  existed 
since  Jan.  9.  has  b^en  amicably  settled  and  the  men  have  returned 
t>  work. 

We  regret  to  record  the  death  of  Mr.  Anthony  G.  Lyster,  formerly 
engineer-in-chief  to  the  Mersey  Docks  and  Harbour  Board.  After  leaving 
Liverpool.  Mr.  Lyster  joined  the  tirm  of  Sir  John  Wolfe  Barry.  Lyster  & 
Partners,  consulting  engineers.  He  was  a  past  president  of  the  Institution 
of  Civil  Engineers. 

The  BiEMiNGHAM  and  District  Electric  Clt:b  held  its  annual  dinner 
on  Saturday  last,  the  President  ,  Mr.  H.  W.  Wolton.  A.M.LE.E., 
.X.M.I.M.E.,"  being  in  the  Chair.  Over  100  members  and  friends  were 
jiresent.  and  the  club  is  looking  for  a  considerable  increase  in  member- 
ship as  a  result. 

We  wish  to  dissociate  ourselves  from  the  statements  made  by  Mr. 
Dunton  in  a  recent  letter  in  our  columns.  AVe  have  seen  a  copy  of 
correspondence  between  Mr.  Dunton  and  the  College  of  Technology  in 
which  the  Battery  Rule  is  thoroughly  thrashed  out,  and  from  which 
it  appears  that  the  College  is  not  misleading  "  Manchester  young  elec- 
tricians."" Moreover,  we  think  that,  after  the  ample  discussion  which 
has  taken  place  upon  the  matter.  Prof.  Walker  is  quite  justified  in  taking 
no  further  notice  of  Mr.  Dunton's  attacks. 

Mr.  Boyd  Cable,  who  in  the  later  stages  of  the  war.  had  an  intimate 
knowledge  of  industrial  conditions  in  munition  works  throughout  the 
country,  and  has  since  Vritten  a  good  deal  on  industrial  subjects,  has 
been  making  investigations  on  the  whole  question  of  the  high  cost  of 
living,  and  especially  of  food  prices.  The  result  of  these  investigations 
is  to  be  published  in  a  "  Ways  and  Means  '"  supplement  t«-morrow,  and 
when  they  appear  these  investigations  will  make  some  sensational  dis- 
closures with  regard  to  Government  trading  and  Government  profiteer- 
ing, and  also  with  reference  to  a  recently  formed  alliance  in  the  socialist 
and  co-operative  movement. 

There  was  a  regrettable  increase  in  the  number  of  street  .accidents 
in  England  and  Wales  during  1919,  the  total  amounting  to  45,544, 
compared  with  33,456  in  1918.  Of  these  2,239  were  fatal,  against  1,852. 
Mechanically-propelled  vehicles  were  responsible  for  1,741  fatal  accidents 
against  1,3155.  Xo  fewer  than  19,685  of  the  total  accidents  occurred 
within  the  Jletropolitan  Police  District,  while  the  City  of  London  con- 
tributed 727.  Mechanically-propelled  vehicles  were  responsible  for 
575  MetropoUtan  and  nine  City  fatal  accidents.  We  had  hoped  that  the 
good  work  of  the  .Safety  First  Council  would  have  led  to  a  diminution  in 
the  number  of  accidents,  and  the  figures  show  the  need  for  greater  pub- 
licity of  the  methods  and  recommendations  of  the  Council. 

At  Warrington  last  week  a  successful  smoking  concert  was  attended 
by  representatives  of  both  employers  and  employees  in  the  local  elec- 
trical trade.  Mr.  F.  V.  C.  Matthias,  Borough  Electrical  Engineer, 
presided,  and  Mr.  W.  Shaw,  chairman  of  the  Manchester  branch  of  the 
Electrical  Contractors'  Association,  and  past  president  of  the  E.C.A., 
who  proposed  the  toast  of  '"  The  Employees,''  said  that  in  his  long 
experience  of  the  electrical  trade  that  gathering  was  quite  unique.  The 
meeting  represented  the  great  "  triumvirate  "  of  the  electrical  industry, 
the  contractor,  the  supply  authority  and  the  trades'  union.  If  similar 
gatherings  could  be  organised  throughout  the  country  many  labour 
disputes  might  be  amicably  settled  owing  to  the  spirit  of  good  feeling 
which  such  gatherings  were  bound  to  create. 

An  entertainment  and  dance,  organised  by  the  "  Eoiswan  "  Gikls' 
Musical  Society,  was  most  successfully  carried  out  on  the  13th  and  14th 
inst.,  at  Ponders  End,  and  was  largely  attended  each  evening  by  em- 
ployees of  the  Edison  Swan  Company  and  their  friends.  The  affair  was 
well  stage-managed  by  Mr.  D.  Lishman,  assisted  by  Mr.  B.  White,  and  the 
scenic  effects  and  lighting  were  very  effective.  The  committee  respon- 
sible fctr  the  arrangements  are  to  I^e  complimented  upon  their  organising 
ability.  The  Girls"  Musical  Society  has  only  come  into  existence  within 
the  past  few  months,  but  under  the  direction  of  Mme.  Carradine,  many 
of  the  members  are  giving  promise  of  considerable  talent.  In  the  main 
the  programme  consisted  of  songs,  choruses  and  sketches,  but  principal 
interest  was  centred  in  a  musical  absurdity,  entitled  "  Everything 
Electrical.  "  The  characters  were  as  follows :  Prof.  Livewire,  an 
inventor,  Mr.  D.  Lishman  ;  Prof.  Basti  Anita,  his  friend,  Mr.  S.  B. 
Staines  ;  Algy  Dry  Cell,  his  nephew,  Mr.  R.  Bate  ;  .Jacko  Flappo,  his 
adviser.  Little  Jack  ;  Jlaria,  some  slavey.  Miss  Flo  Boyden  ;  "'  Every- 
thing,"' Miss  W^innie  Melton.  The  instrumental  music  was  supplied  by 
the  "'  Ediswan"  Orchestra,  under  the  leadership  of  Mr.  F.  Dean.  The 
accompanist  was  Miss  E.  Smith. 

An  interesting  dramratic  performance  is  taking  place  this  week  at  the 
Metropolitan- Vickers  Club,  Moss-road,  Stretford,  where  the  Metropo- 
litan-Vickers  Dramatic  Society'  are  producing  a  musical  comedy 
entitled  "  The  Squire  and  the  Devil."'  The  employees  of  the  company 
are  responsible  for  the  libretto,  lyrics,  musical  composition,  arrangement 


of  dances,  scenery,  dresses  and  lighting  effects,  besides  furnishing  the- 
dramatic  and  musical  talent.  Similar  performances  have  been  given 
by  the  British  Westinghouse  Company  employees  for  the  past  10  years,^ 
though  it  is  only  during  the  last  three,  when  the  addition  of  the  large  new 
stage  was  made  to  the  club  hall,  that  they  have  been  presented  in  the 
complete  fashion  of  this  latest  performance.  It  would,  therefore,  seem 
that  this  annual  function  is  in  a  fair  way  to  become  an  institution.  The- 
parts  of  Squire  and  Devil  are  taken  respectively  by  A.  Cecil  Busby  and- 
H.  Cranfield  Matthias,  the  principal  ladies'  parts  being  interpreted  by 
Miss  Mabel  Winstanley  and  Kitty  Shute.  Miss  Doris  M.  Walker  arranged, 
the  dances,  the  orchestra  was  conducted  by  A.  M.  Parkinson,  who  also- 
orchestrated  the  music,  which  was  composed  by  G.  H.  Rowlands,  and-, 
Maurice  Hird  wrote  the  lyrics  and  libretto,  additional  lyrics  being  written- 
by  Alec.  J.  Cra\rford.  who  also  took  a  part  on  the  stage.  The  performance- 
as  a  whole  is  extremel}'  creditable  to  all  concerned. 

Tenders  Invited  and  Accepted. 

Lincoln  Corporation  invite  tenders  by  April  8  for  the  supply  of  pipe- 
work and  a  motor  generator  and  switchgear. 

DcNEDiN'  (X.Z.)  Council  require  tenders  by  April  26  for  electric  oar 
bodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk 

Leith  Corporation  want  tenders  by  April  13  for  one  year's  supply  of 
overhead,  electrical  and  car  fittings,  insulated  wire,  &c.  Schedules,. &c. 
from  the  Burgh  Surveyor. 

Newport  (Mon.)  Corporation  require  tenders  by  10  a.m.,  March  27  for 
(I)  tramcar  bodies,  (2)  tracks,  and  (3)  electrical  equipment.  Forms  of 
tender,  &c.,  from  the  Borough  Electrical  and  Tramways  Engineer. 

The  Ministry  of  Communications  (Director  of  Telegraphs  and:  Tele- 
phones), Athens,  require  tenders  by  May  13  for  supply  of  wooden. poles, 
galvanised  and  brass  wire,  insulators,  telephone  cables,  exchange  equip- 
ment, &c.     Specifications  from  the  Ministry  of  Communications. 

The  Secretary  to  the  Tender  Board,  Public  Works  Departme.st, 
Wellington,  N.Z.,  will  receive  tenders  until  noon,  June  30,  for  elec- 
trical equipment  for  the  Arthur's  Pass  Section  of  the  Midland  R'ailway. 
Specifications  from  the  Head  Office  of  the  Department,  Wellington,  N.A. 

St.  Anses-on'-Sea  Urban  Council  require  tenders  (by  29th  inst.)  for 
three-core  paper-insulated  lead-covered  and  armoured  pilot  cable, 
stoneware  troughing  and  covers.  Particulars  from  the  engineer,  Mr.. 
J.  H.  Clothier. 

Sunderland  Corporation  invite  tenders  for  two  water-tube  boilers,, 
with  integral  superheaters,  mechanical  stokers,  vertical  ci-  tube  econo- 
misers.  steel  plate  chimneys,  &c.  ;  also  one  l.OCO  kw.  rotary  converter. 
Specifications  from  the  general  manager,  Mr.  A.  S.  Bkckman,  and, 
tenders  to  the  Town  Clerk  by  April  28. 

Abertillery  L^rban  Council  require  tenders  by  noon,  April  3,  for  six: 
or  12  months'  supply  of  electricity  meters,  conduit  and  fittings,  cables,, 
wiring  accessories,  nietal  filament  "lamps,  &c.  Forms  of  tender  from  the 
Engirieer  of  the  Gas  and  Electricity  Undertakings^  Gasworks, 
Abertillery. 

Canterbury  Corporation  invite  tenders  for  one  1,000  kw.  three- 
phase  turbo-alternator  and  surface  condenser  two  rotary  converters 
and  a  superheater.  Specifications  from  the  consulting  engineers, 
Messrs.  May  &  Hawes,  36,  Victoria-street,  London,  S.WJ,.  and  tenders- 
to  the  Town  Clerk  by  4  p.m.,  April  19. 

Hammersmith  (London)  Borough  Council  invite  tenders- for  supply  of 
cables,  conduit,  e.h.t.  and  h.t.  switchgear  and  static  transformers. 
Siwcifications  from  the  borough  electrical  engineer  (Mr.  &.  G.  Bell),  and: 
tenders  to  the  town  clerk,  Mr.  Leslie  Gordon,  Town  Hall,  Hammersmith,. 
W.  6,  by  4  p.m.  on  March  31. 

OuDTSaooRN  (Cape  Province)  Municipahty  require  tencJers  by  April" 24 
for  supply  of  a  loco,  tvpe  steam  set  with  generator  and  switchboard,  or,, 
alternatively,  («)  boiler  and  auxiliaries,  (h)  steam  set  -with  generator,  (c) 
condenser  and  auxiliaries,  and  (d)  switchboard.  Specification  from  the- 
Municipal  Electrical  Engineer. 

Tenders  are  invited  for  the  supply  and  delivery  in  Melbourne  of  two 
2,C00-kw.  rotary  converters  and  h.-t.  and  d.-c.  switchgear.  Specifica- 
tions from  the  Agents  of  the  City  Council  Messrs.  McllnTaith,  McEacham. 
&  Company  Proprietary,  Ltd.,  Billiter-square-buildings,  London,  E.G.  3. 
Tenders  to  the  Town  Clerk,  Melbourne,  by  April  12. 


Aberdeen  Corporation  has  placed  an  order  for  two  boilers  with  the 
Sterling  Boiler  Company,  at  £41,000. 

SioREDiTCH  (London)  Borough  Council  has  placed  orders  %vith  the 
Union  Cable  Company  for  the  supply  of  cables  of  various  sizes. 

B  lURNEMouTH  Corporation  recently  accepted  the  tender  of  W.  Griffiths 
&  Sons  (at  £139,236)  for  reconstruction  of  tramway  permanent  way. 

Ilford  Urban  Council  has  accepted  the  tender  of  the  General  Electric- 
Company  for  1,000  kw.  of  converting  plant,  that  of  the  Davenport  Engi- 
neering "Company  for  cooling  tower,  and  that  of  W.  T.  Henley's  Tele- 
graph Works  Company  for  l.t.  cables. 

The  following  tenders  for  machinery  for  sub-stations  have  bee" 
accepted  by  the  Glasgow  Electricity  Committee  r  Bruce  Peebles  & 
Company,  four  6,500-volt.  1,.500  kw.  rotary  converters,  -nith  trans- 
formers," £36,400  ;  Metropolitan-Vickers  Electric  Company,  three 
20,0C0-volt,  1.500  kw.  rotary  converters,  -nith  transformers,  £29,310,  and! 
one  6,.500-volt.  500  kw.  rotary  converter,  «ith  transformer,  £3,790  ;: 
British  Thomson-Houston  Company,  one  20,000-volt,  1,500  kw.  rotary- 
converter,  with  transformer,  £8,7.50. 
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Telegraph  and  Telephone  Notes. 

During  his  forthcoming  yachting  cruise  in  the  Moilitcrrancan  Mr. 
Marconi  is  goini;  to  carry  out  some  Experimknts  in  Wihkless  Tklk- 
PHosY  and  Direction  Fixdino.  Mr.  Marconi's  yacht  "  Electra " 
has  hcen  equipped  with  apparatus  suitable  for  the  ])urpose. 

Dkfkkrkij  (as  well  as  ordinary)  Telecra>i.s  arc  now  accepted  at  any 
post  ortice  for  transmission  to  Canada  by  the  State-owned  Imperial  cable. 
The  rates  vary  from  4U1.  |>er  word  to  the  Eastern  Provinces  to  T.Ul.  to  the 
Western  Provinces  (excluding-  the  more  inaccessible  parts  of  British 
Columbia  and  the  Yukon)' 

The  scale  of  telephone  charges  between  England  and  France  has  been 
modiSed.  and  the  charge  for  one  conversation  is  7  frs.  50  c.  between 
Paris  and  London,  Birmingham,  Dover,  &c..  with  9-7o  frs.  b»-tween 
Paris  and  Liverpool,  Manchester,  Cardiff,  Hull.  Newcastle.  &e.  Ordinary 
night  communications  and  subscription  communications  at  night  ai-e 
at  rates  of  three-fifths  and  one-half  res|)ectively  of  the  above. 

The  Post  Office  accounts  for  1918-19  show  deficits  in  the  case  of  both 
TELEGRAPH  AND  TELEPHONK  sERViiES.  The  actual  net  receipts  of  the 
two  departments  (including  i:.").4.')l>..-i7:i  put  down  as  the  value  of  services 
performed  for  other  dcpartnuiits  without  remuneration)  amounted  to 
£16,193,289.  wliile  expenditure  was  £18,279.998.  The  ultimate  financial 
Jesuits  for  the  year  were  :  Telegraphs — Deficit  of  £68.5.139,  or  £128,809 
more  than  that  of  1917-18;  Telephones— Deficit  of  £36,261,  against 
a  net  surplus  of  £.355,468  in  1917-18. 

The  new  Clerkenwell  Telephone  Exchange  will  be  opened  to- 
morrow when  over  800  subscribers  will  lie  transferred  from  the  London 
Wall.  Holborn,  Central  and  City  Exchanges.  A  further  .500  will  be 
transferred  on  April  10.  The  new  exchange  is  designed  to  serve  the 
northern  portion  of  the  City,  and  is  situated  in  Ironmonger-row.  By 
the  end  of  the  year  it  will  have  a  capacity  of  lO.'  00  lines.  The  apparatus 
will  be  of  the  manual  tyiJc.  Three  other  telephone  exchanges  will  be 
equipped  at  the  Tower.  Holborn  (old  Inns  of  Court  Hotel),  and  Marj^le- 
bone.  Alterations  and  extensions  are  also  contemplated  in  the  ex- 
tchanges  in  the  outer  ring  round  London. 

The  Postmaster-General  (Mr.  A.  lUingworth)  states  that  the  Ai-i-i.r 
NATIONS  RECElVEi)  FOR  TELEPHONES  during  1919  were  94,300  ;  the 
ntmiber  of  new  installations  com])leted  (excluding  those  for  Government 
Departments)  was  61,987.  The  total  number  of  telephone  instruments 
provided  in  these  new  installations  and  in  extensions  of  existing  installa- 
tions was  103,686.  The  delay  in  providing  telephone  circuits  in  certain 
districts  is  generally  due  to  shortage  of  sjiare  wires  in  the  underground 
cables  or  want  of  accommodation  for  additional  circuits  on  the  exchange 
switchboards,  and  to  difficulty  in  obtaining  from  contra<'tors  an  adequate 
supply  of  maaufactured  material. 

Catalogaes,  Price   Lists.  &c. 

A  fresli  price  list  of  •  Crcda  ""  hot-plates,  grills,  &c..  has  been  issued 
hy  the  Credenda  Conoiits  Company,  of  Birmingham. 

Leaflets  on  the  current-carrj-ing  universal  test  clip  and  the  universal 
batterj'  charging  clip  have  recently  been  issued  by  the  L.P.S.  Electrical 
Company,  Avenue-road.  Acton,  W.  3. 

Messrs.  Haytvood  Foindrie-s.  Lto.,  Seaton-street,  N.W.  1,  have 
recently  issued  their  catalogue  of  high  grade  castings  in  non-ferrous  metals 
with  micro-photographs. 

We  have  received  from  the  British  Thomson-Houston  Company, 
Ltd.,  a  copy  of  their  1920  Calendar,  on  which  are  illustrations  of  machi- 
nerj',  switchgear,  &c.,  manufactured  by  the  C'ompany. 

In  list  No.  219  of  the  F.4Lkirk  Iron  Company,  Ltd.,  illustrated  parti- 
culars and  prices  are  given  of  the  latest  ty])e  of  "  Falco  Ele(^tric 
€ooKER.  The  prices  are  subject  to  the  usual  full  trade  and  «holesalo 
■discounts  and  deliveries  can  be  made  from  stock. 

In  publication  No.  1.125  of  Messrs.  Marshall.  Sons  &  Company,  Ltd., 
a  brief  description  is  given  of  the  Marshall  "  locomobile  "  engines,  which 
are  made  in  sizes  ranging  from  50  to  250  b.h.p.  at  normal  loads.  Engines 
of  this  class  are  suitable  for  central  station  work,  and  electrical  engineers 
-prefer  them  on  account  of  their  reliability,  ilexibilityaiid  steady  running. 

In  publication  No.  276  of  the  Sterlixo  Telephoxe  and  Electric 
-Company,-  Tottcnliam  Court-road,  W.,  illustrated  particulars  and 
prices  are  given  of  various  types  of  electric  belts  and  buzzers,  rela.ys, 
indicators,  bell  pushes,  door  and  window  contacts,  Leclanchc  batteries, 
accumulators,  wires  and  wiring  sundries  manufactured  and  supplied 
by  them. 

A  well-illustrated  pamphlet  of  24  pages  of  the  Pontelec  Welding 
Patents,  Ltd.,  46,  Constitution-hill,  Birmingham,  gives  the  particulars 
of  the  electric  welding  plant  and  equipment  sup])Iied  by  them.  The 
"Thomson"  or  resistance  system  is  employed  by  the  company,  and 
this  is  claimed  to  be  the  simplest  and  most-  rapid  while  being  free  from 
risk  to  the  operator.  The  company  build  any  type  of  plant  for  special 
purposes,  and  the  machines  illustrated  arc  also  suitable  for  brazing  or 
soldering.    ■ 

A  leaflet  issued  by  the  General  Electric  Company,  Ltd.,  67,  Queen 
Victoria-street,  E.C.  4,  illustrates  and  describes  the  "  Kingsway  "  and 
the  "  Expanda  "  telephone  brackets.  Generally  it  is  desirable  that  the 
bracket  should  have  a  backwards  and  forwards  motion,  combined  with 
a  motion  giving  adjustment  for  height  and  a  swivelling  motion.  The 
"  Kingsway"'  Bracket,  which  is  quite  a  new  design,  meets  this  case. 
Sometimes  only  two  degrees  of  motion — backwards  and  forwards  and 
swivelling— are  required, and  for  these  cases  the  'Expanda'  bracket  is 
uitable.     Both  brackets  are  neatly  finished  in  oxidised  copper. 


PeixtmnF  antl    ..VpiHtiiiliiienls. 

Mr.  O.  A.  Parker,  of  Torcpiay,  has  been  appointed  rolling  stock 
sui>erintendent  at  Wigan. 

Mr.  C.  H.  Je-Ssop.  of  Rotherham,  has  been  appointed  constructiona 
engineer  at  the  Coventry  Electricity  works. 

Mr.  John  W.  Gilbert  has  beenolected  chairman  of  the  County  Council 
for  the  ensuing  year :  Mrs.  Wilton  Phipps  is  vice-chairman,  and  Mr. 
G.  M.  (JiUett,  (U'puty  ehairmani  Mr.  W.  .J.  Squires  has  been  re-clect*-d 
chairman  of  the  Higliways  Committee. 

Prof.  A.  FowLKR,  of  the  Imperial  College  of  Stience  and  Technology, 
has  Ix-en  elected  u  corresponding  nu'inber  of  the  J'aris  Academy  of 
Sciences,  in  the  section  of  Astronomy. 

Mr.  W.  W.  L\<  KiE.  until  recently  chief  engineer  and  manager  of  Glas-t' 
gow  Cor])oration   Electricity   Department,   has   Ix-en   pri'sented   with  a^' 
silver  tray  by  tlie  employees  of  the  department  on  his  a])i)ointment  as  r 
Electricity  Commissioner.      Mr.    R.    B.    Mitchell    presided   over  a   largo 
gathering,  anil  the  presentation  was  made  by  Mr.  .lohn  (!aw. 

The  friends  of  Mr.  Norman- WJ.Prangnell  will  Ix-  glad  to  hear  that  he 
has  joined  the  staff  of  Messrs. C.  A.  Parsons  &  Company,  at  Newcastle. 
After  his  war  .service  in  the  Navy  he  did  not  return  to  his  ol<l  ]iost  of 
distributing  engineer  to  the  Metropolitan  Elctrio  Supply  Company. 
While  waiting  for  a  new  oi)cning  lie  has  been  acting  as  Controller  of  the 
Engineering  Stores  S'ection' of  t  be  ■  Disi)osal  Board. 

On  his  retirement  from  the  position  of  Director  of  the  National  Physical 
Laboratory,  after  2f)  years.  Sir  Richard  Glazebrook  has  received  a  fare- 
well presentation  from  members  of  the  staff  at  Teddington.  Mr.  F.  E. 
Smith,  chairman  of  the  General  Purposes  Committee,  presided  over  a 
gathering  of  about  600,  and  Sir  Richanl  was  presented  with  a  portrait 
of  himself  and  an  album  containing  an  illuminated  address,  the  signatures 
of  i)ast  ami  present  members  of  the  staff,  and  photograph  of  the  Labora- 
tory taken  fromi  .un  aeroplane. . 

llusiness  Items.  &c. 

Messrs.  Braithwaite  &  Wells  have  commenced  business  at  Potter- 
street,  Newport,  Mon.,  as  ships'  telegra])h  manufacturers. 

Mr.  A.  Berkeley,  electrical i supplier  and  agent,  has  removed  to  111, 
Granville-street,  Birmingham..  Telephone  No.:  Midland  2807/8;  tele- 
grams ■-  Arfwat    Birmingham.. 

The  Cardiff  branch  of  Messrs.  Johnson  &  Piin.Mrs.  Ltd..  has  Ix-en 
removed  to  2a,  Court-road.  The  telegraphic  address  and  fdiiihone 
number  remain  as  before. 

Sir  Isaac  Pit.mas  &  Sons.  Ltq.,  announce  that  all  books  formerly 
published  by  .Messrs..  Jas.,Selwyn  &  Co.,  Ltd.,  of  Essex-street,  Strand, 
W.C.,  will  iji  future  be  issued  by  themselves  at  1,  .^men-comer,  E.C. 
"  The  Britannia  Lamp  &  Accessories  Co.mpanv,  Lt.l,  have  disposed  of 
their  business,  together- with  stock,  patents,  &c.,  to  the  English  Electric 
Supplies,  Ltd..  Brook  House.  191  and  192.  Tottenham  Court-road', 
London,  W.l.  The  new  coiiipanv  has  taken  over  the  entire  staff  and 
the  branch  offices.. 

Messrs.  Berkeley  &  YorNO,  Ltd..  and  the  companies  associated  with 
them  (the  New  British  Eltctric  Supply  Comi)any,  Ltd.,  the  Enclosed 
Motor  Company.  Ltd.,  and  B.K.B.  Electric  Motors,  Ltd.),  have  now 
returned  to  theij  old  offices  at  Finsbury  Court.  Finsbury-pavement, 
London,  E.C.2  (which  were  temporarily  occuj)ied  by  the  Government). 

Messrs..  HAVficofK.  llvKES  &  Trottek,  con.sulting  enfrineers.  of  11,  , 
Victoria-strcil.  W.  -Iiiiiiivtcr;  S.W.I,  announce  that,  owinu  ti  lli'  '!■  i  isiim 
of  Mr.  A.  P.  'Ikiii,  1  t,,  ntire  to  the  country,  where  he  will  'I.  \m|.  Iumi- 
self  to  his  spec  liil  scicntitic  subj«'ts.  the  firm  will,  from  tin -'.'jtli  uist.j 
resume  the  old  name  of  Handcock  &  Dvkcs,  under  which  it  was  founded 
in  1894. 


Should  Wages  Be  Lowered  ? 

Ini  the  course  of  a  lectiue  on.  this  subject,  delivered  before  a  meeting.^ 
of  the  Imliistrial  League  and.  Council,  Mr.  E.  J.  P.  Benn  said  that  men  . 
and  women  who  worked  lor  a  wage  overlooked  the  fact  that  they  were 
business  men  and  women  engaged  in  business.  The  fundamental  fact 
was  that  they  were  working  by  giving  services  or  goods  to  others,  and  they  • 
wouUI  only  receive  such  goods  with  services  as  others  were  willing  to 
give  in  c.\chai>gc  for  their  work.  The  greaU^st  trouble  in  the  wmld  ali 
the  moment  was,  that  we  were  short  of  wealth,  and  the  production  of  . 
wealth  was  the  one  tliijiu'.  Ilicicfore,  that  was  most  urjiiiitly  iri|uired.. 
No  wealth  wa.s.  ho\v(\.i.  lU'iiLincil  by  any  Government  m  \<\i\<\\r  .iiiianir. 
sation.  and  we  sJiou].il.  liuji  f.nr.  be  careful  never  to  do  anytlnn.'  lu  dia- 
courage  the  individual  to  jmt  forward  the  best  efforts  that  he  could, 
it  was  a  jjopuLar  falla<:y  tjiat  individualism  and  collectivism  were,  opposed 
to  one  another;  but  we  must  be  careful  not  to  fall  nto  the  error  that 
collectivism  and  organisation  were  substitutes  for  ndividuaj  effort. 
We  must  aUo  endeavour  to  stamp  out  the  doctiine  that  the  ntereats 
of  the  employers  and  employed  were  necessarily  antagonistici  Urilesa; 
that  was  dom.-  wo  could,  nftver  ho])e  to  make  any  progress.  Nothing  had 
ever  been  done  in  the  way  of  jjrogress  without  the  incentiye  of  profit'oc 
gain.  "  That  being  sfj, "  said  .Mr.  Benn,  "  as  a  practical  man;.  J  LrenifliiL. 
a  coavinccd  capitalist,  and  a  believer  in  profits." 


JIarch  26,   1920. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  toUowing  abstract  from  some  o1  the  specifications  recently  published  have  been 
tpecially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  jor  diners  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  OSice  the  tarmer  is  given  in  brackets  atter  the  title. 

1919  SpECtFICATIONS. 

137  623  Joyce  &  Park  Royal  Engineering  Works.  Electric  fusible  cut-outs. 
(31;l;19.) 

137  629  Ward.     Holders  for  electric  lamp  shades.     (5,2/19.) 

137,635  MossAY.  JACOBY&  Enclosed  Motor  Co.    Dynamo-electric  machines.  {102  19.) 

123^321  BOPP  ET  ClE.     Apparatus  for  obtaining  continuous  or  direct  current  from  an 

alternating  current  circuit.     (15  2  18.) 

Apparatus  comprises  a  device  for  reducing  the  tension  of  the  alternating  current. 

a  rectifier,  and  a  condenser  traversed  by  the  alternating  current  of  reduced  tension. 

and  terminals  from  which  the  direct  current  is  delivered,  said  terminals  being  tapped 

off  from  the  plates  of  the  condenser. 

137.641  Van  Raden  &  Co.  &  Smith.     Electrical  storage  cells.    (14'2,19.) 

137.652  Bruce  &  Portholme  Aircraft  Co.       Electric  iron.     (22;2, 19.) 

137.667  RoDEN.  Electric  magnetic  rings,  bracelets,  thimbles,  and  the  like,  and  the 
manufacture  of  the  same.     (7  3  19.) 

137  675  Nelson  &  Reynolds.  Electrical  device  intended  for  use  chiefly  as  a  toy. 
(13/3,19.) 

124  747  DiSPOT.  Means  for  actuating  electric  switches  for  controlling  electrically- 
driven  pumps.     (21  3/18.) 

137.695  Harris.  Process  for  coating  metal  upon  metal  or  other  conductive  flat  surfaces 
for  eiectrotyping  for  printing  work  and  other  like  purposes,  specially  applicable 
to  sound-reproducing  records  and  the  like.     (31/3/19.) 

137.704  Harrison.     Make-and-break  devices  for  magnetos  and  the  like.    (7/4/19.) 

137,724  Cocking  &  Hean.     Automatic  cut-outs  for  electric  circuits.    (3/5/19.) 

126.644  Chassin.     Dynamo-electric    machines.     (11/5,18.) 

137,736  BuNDY  &  Bey.  Method  of  and  apparatus  for  grouping  and  supporting  electric 
lamps  for  decorative  illumination  purposes.    (20/5/19.) 

137.748  Armstrong.     Electric  chain-welding  machines.    (16/6,19.) 

137,754  IDE  &  General  Electric  Co.  Holders  for  electric  lamps  and  appliances 
therefor.     (30  6,19.) 

137.756  Siemens  Bros.  &  Co.  &  Wood.  Electrical  connection  boxes  for  electrically- 
operated  cranes  or  machinery.     (4  7  19.) 

137.762  Stiles.  Telephone  lead  and  the  like  couplings  for  kite  balloons  and  the  like. 
(18  7  19.) 

137.769  Railing  &HiLL.  Electric  cigar  lighters,  pipe  lighters,  and  the  like.  (14/8/19.) 
(Addition  to  119.141.) 

137.793  (^RACOANU.  Multiple  fuses  for  electric  conductors  carrying  high-voltage  currents 
(27  S  19.) 

137.914  Fletcher  &  Ball.     Eletric  lamps  or  lanterns.    (27/1/19.) 

137.932  Lea.     Electric  couplings.    (14  2/19.) 

137,937  YoRKE.  Magnetic  deflectors  for  electric  arcs  in  lamps,  searchlights,  and  the 
like.     (20  2  19.) 

137.958  Fletcher.     Automatic  coin-operated  telephone  calling-apparatus.     (24 '3/19.) 

133.001  iGRANic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.)  Control  means  for  electro- 
magnetic reciprocating  devices.    (23,5, 19.) 

138.007  Ames.     Magnetos.     (29  5  19.) 

138,039  Ford.     Electric  kettles  ani  the  like.     (27B/19.) 

133.043  Electrical  Improvements.  Ltd.  &  Beard.  Electric  reactance  coils  or  trans- 
formers.    (5  9/19.)     (Addition  to  133.135.) 

138,147  Eoman.     Ee;tric  lamps  fsr  motor-vehicles  and  for  other  uses.     (8/1/19.) 

138.160  Bannister  &  Tucker.    Trolley  heads  for  electric  trams  and  other  purposes. 

(29;  1,19.) 

138.186  Harrison  &  Eyre,     Means  for  securing  electric  lamps  or  lamp  holders  to  hand 

lamps  and  other  electric  light  fittings.    (26/2/19.) 
138.188  British   Ever  Ready  (^.  &  Goodfellow.    Self-contained  electric  battery 

lamps.     (27  2/19.) 
138,196  Ullmann.     Phonographs  for  recording  telephone  conversations.    (10,3/19.) 

138.204  Amberton.    Controllers  for  use  with  electric  motors  and  so  forth.     (15,3  19.) 

138.205  B.  T.-H.  Co.     (G.  E.  Co.)     Protective  devices  for  electric  circuits.    (17,3,19.) 
138  226  Haigh.     Papers  for  use  as  a  di-electric  for  electrical  condensers  and  other  similar 

purposes,     (9  4/19.) 

138.227  Electric  Construction  Co.  &  Stirrup.  Brush  holders  for  use  with  dynamo- 
electric  machines  and  for  like  purposes.    (1 1/4/19.) 

138.234  Cosless.  Distributor  or  commutator  for  Ford  internal-combustion  engines. 
(284,19.) 

138.246  Lundberg.  Lundberg,  Lundberg  &  P^GG.    Electrical  switches.    (17/5/19.) 

138,257  Lutz.     Electric  insulators.     (Il,tl9.) 

138.272  Olsen.     Materialforthe  manufactureofelectrodesofelectricfurnaces.  (6,8,19. 


APPLICATIONS  FOR  PATENTS. 
Note. — Names  within  parentheses  are  those  of  communicators  of  Inventions. 
November  6,  1919. 
27,397  B.T.-H.  Co.  &FRECHMAN.     Switches. 

27,393  B.  T.-H.  Co.     (G.  E.  Ck).)     Potective  devices  for  electrical  apparatus. 
27,404  Vos.     Electric  pocket  lamps. 

27,431  Jensen  &  Tilney.     Electric  circuit  breaker  for  ignition  systems  of  engines.  &c. 
27,433  I^dio  Communication  Ck).  &  Lea.     Wave-length  or  frequency  indicators. 
27,440  Macdonald.     Electrically  heating  oil-bearing  strata. 
November  7,  1919. 

27.455  Barker.    Wireless  telegraph  systems. 

27.456  Bolitho.     Electric  signal  recording  apparatus. 

27.457  Allen  &  North.     Magneto-electric  machines. 

27.462.  27.463  Miller  &  Sanders.  Electriccable  connectorsforcar-Iighting  dynamos, &c. 
27.464  Miller  &  Sanders.     Electric  vehicle  lamps. 

27.471  Bishop  &CHADWICK.     Chassis  of  trackless  tramcars,  &c. 

27.472  RisHop  &  Chaowick.     Electric  trackless  tramcars. 
27.490  C'^ADWicK  &  Walker.     Electro  deposition  of  aluminium. 
27.498  Hawkins  &  Johnson.     Electric  lamp  signalling  systems. 

27.51 1  Woodhead.     Apparatus  for  converting  tidal  energy  into  electric  power,  &c. 
27.530  Siemens  &  Halske  A. G.     Receiving  arrangements  for  wireless  waves.     (18,6/18, 

Ormany.) 
27.597  BoLLiGER.     High-tension  direct-current  electric  machines. 
27.60S  Brella  Mfg.  Co.  &  Scorey.     Electrical  testing  apparatus. 
27,608  GzvRiG.     Automatic  electric  regulators- 
November  8.  1919. 
27.620  Lynch.     Locking  band  for  electric  lamps. 
27,627  Taylor.     Distribution  in  alternating-current  systems, 
27.637  Healey  &  Smith.     Ammeters,  voltmeters.  &c. 
27.64t  Walker.     Electric  switch,  &c..  mechanism. 
27,656  AoRlESSENs.    (Concentrating  alternating-current  arc  extended  by  direct-curren  t 

magnet  to  suitable  lengths  over  small  reactionarea.    (8/1 1/18,  Switzerland.) 
27.678  Ford  &-M1LTON.     Miners"  safety  lamps. 

November  10,  1919. 
27.706  Ball,    Suspension  chains  for  electric  lamps,  fittings,  cables,  &-c. 
27.721  Nalder  Bros.  &  Thompson  &  LlPMAN.     Frequency  meters. 
27.771  Westinghouse  Lamp  Co.     Oscillating  generatorsof  the  arc  type.   (9  11  18,  U.S.) 
27.804  LuzY.     Electro-magnets.     (1 ,2, 18.  France.) 
27.811  Twiss.     Electrical  insulators. 
27.904  Dechelle.     Electric  lightere.     (22/3  19.  France,) 
27,976  Law.     Switch  for  electro-medical  apparatus. 


Companies'  Reports,  &c. 

The  stockholders  of  the  Geser.^i.  Electric  Company  (of  America) 
have  authorised  the  issue  of  850,000,000  7  per  cent,  cumulative  preferred 
stock. 

The  cUreetors  of  the  Liverpool  District  Lightiscj  Cojip.ixy,  Ltd., 
liave  declared  a  dividend  of  5  per  cent,  per  annum  (less  tax)  for  the 
l)ast  year. 

The  Faringdon  Electric  Light  &  Power  Company  will  be  Struck  Off 
THE  Register  of  joint  stock  companies  imless  cause  to  the  contrary  is 
shown  before  May  17. 

The  profit  of  the  Tvneside  Electrical  Developmest  Compa/xy, 
Ltd.,  for  the  year  ended  Jan.  31  was  £4,534,  and  adding  amount  brought 
forward  (£815)  the  total  is  £5,349.  The  directors  propose  a  dividend  at 
rate  of  10  per  cent,  on  the  deferred  ordinary  shares,  to  transfer  to  general 
reserve  account  £1,000,  leaving  to  be  carried  forward  £849. 

The  MiDLAN'D  Electric  Corporation  for  Power  Distribctiox,  Ltd., 
has  paid  a  dividend  of  10  per  cent.  (10s.  per  share)  on  the  ordinary 
shares  for  the  past  J'ear,  adding  £14.0C0  to  depreciation,  £5,000  to 
reserve  and  £500  to  the  redemption  fund,  writing  £4,275  off  issue 
expenses,  and  carrying  £29,818  forward.  The  preference  and  ordinary 
shares  of  £5  have^been  divided  into  £1  shares,  and  at  the  meeting  on  Mon- 
day it  was  decided  to  increase  the  capital  to  £000,0(X>  by  the  creation  of 
200,000  ordinary  shares  of  £1  each. 

During  1919  the  Tba.mways.  Light  &  Power  Co.mpaxy,  Ltd.,  made  ^ 
profit  of  £43,947,  and  with  £5,806  brought  tonvard  the  total  was  £49,753. 
Loan  and  debenture  interest  absorbed  £13,235,  debenture  redemption 
account  £4.070,  and  the  dividend  on  the  preference  shares  to  July  29 
£8,1(57,  leaving  £24,281.  A  dividend  on  the  ordinaiy  stock  from  July  30 
to  Dec.  31,  1919,  at  the  rate  of  7  per  cent,  per  annum,  absorbed  £10,448, 
a  sum  of  £10,000  was  transferred  to  reserve  and  £3,834  carried  forward. 
The  capital  has  been  consolidated  into  ordinary  stock,  and  the  whole 
of  the  preliminarj'  expenses  and  expenses  of  issues  of  capital  written  off. 
Large  extensions  of  plant  and  mains  in  connection  with  the  power  com- 
panies are  in  progress,  and  the  directors  are  to  issue  additional  ordinary 
stock  to  provide  funds  for  these  extensions. 

The  directors'  report  of  the  London  Electric  Wire  Company  and 
S.MITHS,  Ltd.,  for  1919  states  that  the  contracts  and  orders  on  hand  far 
exceed  any  total  pre«ously  recorded.  The  usual  provision  had  been 
made  for  depreciation,  and  £49,000  had  been  placed  to  reserve,  making 
the  general  reserve  £50,000  and  the  special  reserve  £20,000  respectively. 
During  the  year  the  issued  capital  was  increased  by  £350,000.  The 
directors  recommend  a  final  dividend  on  the  ordinary  shares,  making 
7A  per  cent,  (less  tax)  for  the  .year,  leaving  to  carry  forward  after  deduct- 
ing diWdends  already  paid,  £28,414.  Sir  George  H.  Fisher-Smith  has 
been  elected  Chairman  in  place  of  ilr.  W.  H.  Willey,  who  has  retired, 
and  Mr.  W.  J.  Terrj-  has  joined  the  Board  as  a  director. 

Mr.  F.  E.  Andrews,  who  presided  over  the  meeting  of  Bruce  Peebles 
&  Company,  Ltd.,  last  week  stated  that  during  the  past  year  they  were 
to  a  considerable  extent  engaged  in  turning  over  from  war  work  to 
normal  engineering  business.  They  had  taken  the  opportunity  to  effect 
considerable  rearrangements  in  the  works,  which  had  resulted  in  increased 
efficiencj'  and  a  marked  improvement  in  output.  Their  relations  with 
their  workpeople  had  been  of  a  satisfactory  nature.  It  was  gratifying 
to  know  that  with  the  enlarged  works,  and  the  larger  number  of  men 
employed  the  output  was  more  than  50  per  cent,  greater  in  value  than 
the  previous  year,  and  that  increase  was  reflected  in  the  improved 
financial  results  shown  in  the  accounts.  A  dividend  of  71  per  cent,  (less 
tax)  was  declared  on  the  ordinary  shares. 

The  profit  of  the  Metropolitan-Vickers  Electrical  Compasy, 
Ltd.,  for  191 9  (including  £77,747  from  last  year),  amounts,  after  providing 
for  excess  profits  duty,  to  £303,007,  out  of  which  £35,000  has  been 
appropriated  to  special  depreciation  of  plant,  &c,,  £100,000  to  general 
reserve  and  the  dividend  on  the  preference  and  ordinary  shares  at  8  per 
cent,  per  annum  (less  tax)  absorbed  £116,917,  leaving  to  be  carried  for- 
ward £51,089.  The  year  has  been  one  of  considerable  anxiety  owing  to 
labour  troubles,  not  onlj-  in  connection  with  transport,  but  with  the  iron 
foundries.  In  order  to  accommodate  all  the  London  staffs  of  the 
various  associated  companies  in  one  building  new  otfice  premises  have 
been  secured  at  No.  4,  Central-buildings,  Westminster,  S.W.,  and  it  is 
hoped  to  remove  to  that  address  before  the  end  of  April. 

Mr.  Alfred  R.  Holland,  who  presided  over  the  annual  general  meeting 
of  the  Ll.4:xelly-  and  District  Electric  Lighting  and  Traction  Company 
last  week,  stated  that  the  receipts  from  both  tramways  and  electricity 
sujiply  departments  showed  an  increase  as  compared  mth  the  previous 
year,  but  expenses  had  also  been  higher.  The  demand  for  electric  power 
in  the  district  had  very  materially  increased,  particularly  during  the  last 
few  months.  In  order  to  meet  this  demand,  the  boiler  and  generating 
plant  at  the  power  station  had  been  increased,  and  cable  extensions  to 
Burry  Port  and  Llangennecli  were  in  course  of  construction.  When  the 
extensions  were  completed  and  new  consumers  iinder  contract  connected 
up,  the  output  of  the  station  would  be  practically  doubled,  and  negotia- 
tions were  in  hand  for  further  large  contracts.  The  district,  which  was  a 
most  important  manufacturing  centre,  was  rapidly  developing,  and  the 
future  prospects  for  electrical  supply  were  most  promising. 

The  revenue  of  the  METROPOLiT.iN  Electric  Tramway's,  Ltd.,  for 
the  year  1919  (apart  from  dividends  receivable)  amounted  to  £805,777. 
After  deducting  expenses,  including  debenture  and  loan  interest,  there 
remains  £14,151,  with  sum  brought  forward  and  dividend  receivable 
upon  the  Company's  holding  in  the  North  Metropolitan  Electric  Power 
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Supply  Company  (HIS,""*)),  the  available  bulaiice  is  £30.427.  Oi  this 
sum  £10,195  has  been  placed  to  reserve,  a  balance  diviilrml  un  the  pre- 
ference shares  of  3  per  cent,  per  annum  for  1917  absorbed  Hl.i.Wli  and 
J  per  cent,  per  annum  on  aciount  of  IU18  1U!,5(K),  K-avinji  to  be  carried 
forward  £2,73i.  In  the  early  part  of  the  year  the  North  Metropolitan 
Electric  I'ower  Supply  Company  e.xperience<l  a  large  reduction  in  output 
in  consi-quence  of  the  smaller  demand  by  power  users,  but  towards  the 
end  of  the  year  this  was  regained  by  increased  consumption  of  electricity 
for  industrial  purposes.  That  Company  has  declared  a  dividend  on  the 
ordinary  shares  at  rate  of  4J  per  cent,  per  annum  for  1919. 

The  net  profit  of  the  British  L.  M.  Ehk  isson  >lAxrF.*CTUBisii  Co.m- 
PASY,  Ltd.,  for  1919  after  charging  £12..582  for  depreciation,  £12,tllti 
for  income-tax.  and  £2..")00  for  debenture  interest,  amounts  to  £25,877, 
to  which  is  added  £51,279  brought  forward.  A  dividend  of  10  ])er  cent, 
is  to  be  paid  on  the  ortiinary  sliares,  to  reserve  £III,(IU0,  to  a  reserve  for 
depreciation  of  investments  £2,5tl0,  carrying  forwartl  £48,65t>.  Mr. 
W.  M.  Crowe,  who  presided  over  the  meeting,  said  the  prospects  for  the 
present  year  were  e-\tremely  bright  if  they  could  only  get  raw  material 
and  sufficient  output.  They  had  in  hand  very  large  or<lers  for  telephone 
material  of  all  kinds,  further  orders  were  waiting  to  be  placed  by  the 
British  Post  Othce,  and  there  was  an  immense  demand  from  the  Colonies 
and  from  foreign  countries.  He  regretted  to  say  that  the  situation  in 
regard  to  the  necessity  for  increased  output  by  the  country  had  become 
worse  since  last  year  instead  of  better,  but  he  hoped  that  the  good  sense 
of  the  worker  would  prevail.  If  the  plans  of  the  Labour  Party  for  State 
control  of  mines,  railways,  shipping,  &c.,  should  become  accomplished 
facts,  he  believed  that  the  beginning  of  the  end  of  the  country  was  near. 

The  net  profit  of  the  Newca.sti.e  &  District  Electric  Lighting 
CcMPAXV,  Ltd.,  for  1919  (after  charging  interest  on  debentures,  &c., 
and  allowing  £113,000  for  depreciation),  was  £8,494,  which,  with  £13,099 
brought  forward,  makes  a  total  of  £21,593.  The  directors  recommend 
payment  of  a  dividend  at  the  rate  of  4  per  cent,  (less  tax)  for  the  year, 
carrjing  for^va^^l  £13,263.  The  capital  expenditure  for  buildings,  plant 
and  mains  during  the  past  year  amounted  to  about  £19,001.  The 
chainnan  (Lieut. -Col.  F.  R.  Simpson)  stated  that  the  receipts  showed  a 
decrease  of  £7,959,  due  to  the  stoppage  of  the  manufacture  of  war 
material,  and  the  inevitable  disorganisation  of  factories  during  recon- 
struction. There  had  lately  been  a  marked  recovery  in  the  demand  for 
electric  power.  In  consequence  of  the  increased  cost  of  labour  and 
material,  the  directors  had  to  further  increase  the  price  of  electrical 
energy,  though  the  reduction  of  10s.  per  ton  in  the  price  of  domestic  coal 
would  enable  the  company  to  allow  a  rebate  off  the  accounts  of  domestic 
consumers.  They  considered  it  advisable  to  lodge  a  petition  against  the 
Newcastle  Corporation  Bill,  which  contained  clauses  conferring  upon  the 
Corporation  jjowcrs  to  supply  electrical  energy  to  consumers  near  their 
tramways  which  would  affect  the  rights  of  the  Company. 

Addressing  the  shareholders  of  the  Oxford  Electric  Co-Mpanv,  Ltd., 
at  the  recent  annual  meeting  Sir  Henrj-  C.  Mance,  CLE.,  said  that  the 
chief  stumbling  block  to  progress,  the  restrictions  on  the  output,  had  been 
removed.  When  the  colleges  reopened  and  local  normal  conditions 
were  restored,  a  substantial  improvement  to  jk  place,  resulting  in  nearly 
25  per  cent,  increase  of  business  over  that  of  the  corresponding  ])eriod 
of  the  previous  year.  In  regard  to  the  Electricity  Supply  Act,  the  efforts 
of  the  directors  have  been  directed  to  secure  fair  compensation  for  the 
shareholders  in  the  event  of  the  Government  desiring  to  acquire  their 
generating  station.  .Should  such  a  contingency  arise,  he  believed  it 
would  be  optional  to  retain  the  distributing  part,  in  which  case  their 
tenure,  at  all  events  of  the  profit-earning  side  of  the  undertaking,  either 
independently  or  in  amalgamation  with  other  undertakings,  would 
probably  be  established  in  perpetuity.  It  had  become  necessary,  in 
order  to  provide  funds  for  additional  plant  and  machinery,  to  meet 
the  anticipated  increased  demand  to  make  some  additional  issue  of 
capital.  It  was  proposed  to  call  the  shareholders  together  in  the  near 
future  to  sanction  either  an  increase  of  some  sort  in  caiptal,  or  an  increase 
in  the  rate  of  interest  on  the  present  unissued  preference  capital.  The 
report  and  accounts  were  adopted,  the  dividend  on  the  ordinary  shares 
being  at  the  rate  of  5  per  cent. 

The  connections  to  the  system  of  the  Newca-Stle-upok-Tyne  Electric 
Supply  Company,  Ltd.,  at  Dec.  31  last  amounted  to  316,737  h.p.,  an 
increase  of  7.686  h.p.  over  1918.  The  profit  for  the  year  is  £248,194 
(against  £342,394),  from  which  is  deducted  £.30,000  carried  to  reserve 
for  plant  renewals,  leaving  £218.194  (£.302,394),  and  adding  £41,428 
from  1918  the  total  available  profit  is  £259,622,  against  which  has  been 
charged  interest  on  debenture  stocks,  &c.,  £77,393,  and  the  directors 
recommend  payment  of  a  dividend  of  2J  per  cent,  on  the  5  per  cent, 
preference  shares,  making  with  the  interim  dividend  5  per  cent,  for  the 
year,  and  a  dividend  of  5  J  per  cent,  on  the  ordinary'  shares,  making  with 
the  interim  dividend  of  2.1  per  cent.  8  per  cent,  for  the  year,  and  in  pro- 
viding for  the  portion  of  dividend  accrued  for  1919  on  the  7  per  cent, 
cumulative  preference  shares,  leaving  to  carry  forward  £9,598.  The 
expenditure  on  plant  renewals  and  improvements  during  the  year 
amounted  to  £30,010.  The  verj'  unsettled  conditions  in  trade  havehad 
a  serious  affect  upon  the  revenue,  but  signs  of  improvement  have  shown 
themselves  since  the  commencement  of  the  current  year.  The  additional 
capital  expenditure  for  the  year  was  £555,811,  and  represents  further 
extensions  at  Carville  and  Dunston  power  stations,  and  of  the  comi)any'8 
distribution  system  generally,  particularly  in  the  northern  area,  where 
some  important  collieries  are  being  connected  to  the  company's  system. 
Negotiations  with  the  North-Easlem  Railway  Company  regarding  a 
supply  of  power  for  the  electrification  of  its  main  line  between  Newcastle 
and  York  are  proceeding.     A  housing  scheme  has  been  put  in  hand  for 


the  accommodation  of  the  company's  employees  engaged  at  the  new  Teea 
power  station,  73  houses  being  in  course  of  construction. 

During  1919  there  were  connected  to  the  mains  of  the  Harrow  Elec- 
tric Light  AX n  Power  Company,  Ltd,.  172  kw.  of  additional  demand 
weiv  connected,  making  the  total  2,643  kw..  with  1919  consumers.  The 
output  was  622.477  units.  The  balance,  including  £377  brought  forward 
and  after  deducting  debenture  intervst  and  the  interim  diviiK^nil  on  the 
preference  shares  was  £2,728.  The  directors  n^coiiimend  payment  of 
the  final  dividend  on  the  ])reference  shares  and  a  divideiid  on  the  ordinary 
shares  at  rate  of  5  per  cent.  jH-r  annum.  .\  sum  of  £2o(P  was  transferred 
to  investment  reserve,  and  £487  carried  forward.  .Mr.  .1.  N.  Stuart,  who 
[jersided  over  the  annual  meeting,  announced  that  .Mr.  Hutler  hail 
resigned  from  the  board  and  was  succeeded  by  Mr.  .\.  X'assall.  Last 
year's  outi)ut  was  the  largest  for  any  year  so  far,  and  showi'd  in  inci-ease 
over  that  for  the  previous  year  of  95,525  unit.s  (nearly  17  per  cent.), 
resulting  in  increased  receipts  of  £2,.'>(K).  Working  costs  had  also  ad- 
vanced considerably,  notably  in  coal  and  wages.  The  increase  in  the 
gross  i)rofits  of  both  the  electricity  and  installation  (U'partmcnts  of  £935 
enabled  the  directors  not  only  to  increase  the  annual  contribution  to 
depreciation  by  £600,  but  also  to  revert  to  a  5  jjcr  cent,  dividend  on 
the  ordinary  shares.  At  the  present  time  there  was  a  big  demand  for 
electricity  for  household  ])urpo8es,  apart  from  lighting — for  heaters, 
cookers  and  the  numerous  other  small  domestic  ap])lianccs  s\icli  as 
kettles,  irons,  suction  cleaners,  sewing  and  washing  machines.  Ac.  all  of 
which  helped  to  swell  the  revenue  of  the  company.  They  had  in  hand 
considerable  extensions  of  their  mains  to  su])ply  the  new  houses  which 
were-  biMng  erected  in  this  area,  totalling  about  600,  including  the  200 
being  provided  for  by  the   Harrow  Council's  housing  scheme. 

At  the  meeting  of  the  Bkomptox  &  Kensington  Electuk  itv  Co.m- 
PAXV,  Ltd.,  last  week,  the  chairman,  Mr.  H.  R.  Beeton.said  the  results 
of  the  past  year's  working  were  satisfactory  Ix-yond  expectation,  due  in 
the  main  to  the  withdrawal  of  the  lighting  restrictions.  The  units  sold — • 
which  until  the  month  of  October  showed  a  ilcclinc — increased  by  14 
I)er  cent,  at  the  close  of  the  year.  The  proportion  of  current  sold  for 
lighting  and  cooking  was  rather  more  than  in  the  i)revious  year,  and  that 
for  heating  and  power  rather  less.  After  more  than  30  years'  occupation 
of  their  area  they  connected  more  customers  last  year  than  ever  before, 
and  recorded  more  lamp  connections  than  in  any  previous  year  but  one. 
That  was  mainly  due  to  the  growing  conversion  of  large  houses,  many  of 
which  stood  empty,  into  flats  and  maisonettes,  and  showed  that  they 
had  still  a  large  field  awaiting  cultivation.  Their  record  load-factor  was 
largely  attributable  to  sedulous  cultivation  of  their  accessory  load,  and 
showed  that  they  were  working  successfully  to  overcome  the  political 
difficulties  which  had  overtaken  them.  The  additiimal  net  revenue  of 
£1(1.874  is  due  to  increased  receipts  of  £15,285.  less  increased  expenses  of 
£4,411.  The  increased  expenditure  was  entirely  attributable  to  the 
larger  volume  of  business,  the  cost  per  unit  sold  Ix'ing  the  same  as  last 
year,  in  spite  of  an  increase  in  the  cost  of  both  coal  and  labour.  The 
outlook  was  good  if  the  general  course  of  events  be  at  all  propitious. 
There  was  a  growing  demand  for  their  product.  The  Accessories  Com- 
pany formed  for  the  encouragement  of  cooking  and  heating  continued 
to  justify  its  existence,  and  constituted  an  asset  which  was  beyond  the 
reach  of  compulsory  purchase.  He  concluded  by  |>aying  a  tribute  to  the 
energy  and  capacity  of  the  general  manager,  secretary  and  heads  of 
departments  and  staff. 

The  profit  of  the  Automatic  Telephone  Mani-facturing  Company, 
Ltd.,  during  1919  was  £15,724,  and  \vith  £11,282  from  1918  the  total 
was  £27,006.  After  deducting  directors'  fees,  depreciation  and  preference 
dividend  (£17,(i()4),  there  is  a  balance  of  £9.341.  The  directors  regret 
that  the  profits  will  not  allow  of  a  dividend  being  paid  on  the  ordinary 
shares.  The  decrease  in  profits  is  due  to  several  causes,  the  most  im- 
portant of  which  were  completely  beyond  the  control  of  the  Company  ; 
these  were — reduction  of  estimated  profits  on  the  Company's  manu- 
factures due  to  the  gradual  inflation  in  labour  rates  and  raw  material 
prices,  and  reduction  of  output,  due  to  the  Government  placing  no  orders 
for  automatic  telephone  equipment  during  the  year,  and  to  the  im- 
possibility of  obtaining  delivery  of  the  necessary  raw  materials  in 
sufficiently  large  quantities  to  ensure  economical  prcKhicticm,  &c.  In 
view  of  these  facts,  the  directors  felt  that  advantage  should  be  taken  of 
a  favourable  offer,  of  which  the  holders  of  a  majority  of  the  shares  had 
agreed  to  take  advantage,  and  the  new  Company  has  been  formed. 
The  option  to  the  preference  shareholders  of  the  Auto.matic  Tele- 
PHOXE  Mfg.  Comp.\ny  to  convert  their  shares  into  shares  of  the  new 
International  Automatic  Telephone  Company  has  been  extended  to 
the  31  St  inst. 

Mr.  H.  B.  Renwick,  who  presided  over  the  meeting  of  the  Soi'th 
London  Electric  Supply  Corpn.  last  week,  said  that  they  were  paying  a 
dividend  of  6  per  cent,  on  the  ordinary  shares  instead  of  5  per  cent.  ; 
while  £8,000  was  being  placed  to  reserve  for  depreciation  (against  £7.0CO), 
and  £2, .500  to  general  reserve,  the  carry-forward  being  £10,810,  against 
£3,717.  The  receipts  from  sale  of  current  and  meter  rentals  increased  by 
£21.349  (31  per  cent.),  and  working  costs  and  charges  by  £7,681  to  a  total 
of  £51,562.  An  amount  of  £9,2o9  had  been  spent  during  the  year  chiefly 
on  mains  and  meters.  ExiJenditure  of  that  nature  was  a  sure  indication 
of  the  vitality  of  the  company's  business,  and  now  that  the  company  was 
taking  a  bulk  sup])ly,  nine-tenths  of  the  expenditure  in  fnture  would  be 
under  those  heads.  An  additional  1,320  kw.  had  lxM»n  connected,  nearly 
half  a  million  more  units  had  been  sold,  and  the  consumers  had  been  in- 
creased by  485,  while  the  turnover  on  trading  account  showed  an  increase 
of  £5,640.  As  to  the  current  year,  the  units  sold  since  the  commence- 
ment showed  an  increase  over  last  year  of  175  per  cent.,  and  the  kilowatts 
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applied  for  an  increase  of  18  per  cent.,  while  orders  through  the  trading 
department  were  coming  in  at  an  increas'ng  rate.  After  referring  to  the 
Electricity  Supply  Act.  he  said  he  was  confident  that,  should  the  Govern- 
ment introduce  another  BUI  this  session,  it  would  not  again  attempt  to 
thrust  upon  electric  supply  companies  a  compulsory  purchase  clause  on 
terms  so  harsh  and  infair  as  those  in  the  original  Bill.  The  company  was 
quite  prepared  to  take  a  bulk  supply  from  a  central  source  and  to  hand 
over  its  generating  station  to  a  central  authority,  but  in  such  case  the 
terms  must  be  fair  and  reasonable. 

Mr.  L.  E.  Mather  presided  over  the  annual  meeting  of  Messrs.  Mather 
cSc  Pl.\tt,  Ltd.,  last  week,  and  said  that  by  the  recent  distribution  of 
bonus  shares  the  shareholders  were  only  receiving  what  had  been  held 
in  reserve  for  them  during  the  last  few  years.  Since  the  Armistice  they 
had  welcomed  back  890  demobilised  men,  of  which  number  070  were  with 
them  before  joining  the  forces.  For  the  most  part  they  had  shown  an 
excellent  desire  to  settle  down  to  industrial  life.  The  works  school  for 
apprentices,  which  was  held  during  working  hours,  had  proved  very 
successful,  and  was  the  first  school  of  its  kind  in  Manchester  to  be  ap- 
proved by  the  Board  of  Education.  Every  boy  between  the  ages  of  14 
and  16  obtained  instruction  for  eight  hours  a  week,  the  teachers  being 
pro\'ided  by  the  local  education  authority.  The  improvement  in  the 
boys  attenciing  the  classes  had  been  very  noticeable.  The  shorter  hours 
and  higher  wages  now  obtaining  had  eridently  come  to  stay,  and  pro- 
vided that  they  paid  more  attention  to  the  management  side  of  business, 
and  that  the  manual  workers  appreciated  that  skill  here  was  also  required, 
he  had  no  fear  for  the  future.  After  referring  to  the  extensions  made  in 
progress,  he  said  their  trade  prospects  abroad  were  encouraging,  in  spite 
of  fluctuating  exchanges,  difficulties  in  shipment,  and  the  imparled  pur- 
chasing power  of  countries  which  had  suffered  from  the  war.  Their 
business  in  Russia  had  suffered  temporary  eclipse,  and  they  had  incurred 
heavy  losses,  which  had  been  provided  for  in  the  accounts.  They  were 
already  resuming  business  in  Poland.  The  abounding  prosperity  of 
India  and  the  removal  of  restrictions  of  various  kinds  had  brought  about 
a  remarkable  increase  in  the  volume  of  orders  from  that  country.  They 
must,  however,  always  look  to  the  home  trade  as  having  the  first  claim 
upon  the  mand  here  there  was  a  large  valume  of  work  already  placed  on 
order.  One  of  their  greatest  difficulties  would  be  to  satisfy  their  cus- 
tomers at  home  and  abroad  in  giring  them  deliveries  in  reasonable  time. 

At  an  extraordinary  meeting  of  the^BRiTiSH  ALUMrxiUM'CoMPAXV, 
Ltd.,  last  week,  it  was  resolved  to  alter  the  articles  of  association.  The 
chairman  (Mr.  A.  W.  Tait)  explained  that  it  was  proposed  to  give  effect 
to  the  recommendation  made  by  the  directors  to  increase  the  capital 
of  the  company  to  £1,500,000  and  to  capitalise  a  sum  of  £400,414.  being 
part  of  the  reserve  account,  and  to  apply  that  sum  in  pa\'ing  up  in  full 
at  par  400,414  ordinary  shares,  distributing  the  same  to  the  holders  of  the 
existing  ordinary  shares.  The  directors  felt  that  in  making  that  recom- 
mendation they  were  justified  by  the  inherent  strength  of  the  company's 
position, and  in  a  manner  they  were  only  reinstating  part  of  the  capital  which 
had  been  written  off  at  the  time  of  the  reconstruction  of  the  company  10 
years  ago,  w  hich  amotmted  to  approximately  £520,000.  The  reinstatement 
was  made  out  of  the  reserves  which  had  been  built  since  the  reconstruc- 
tion. The  accounts  for  1919  are  not  so  good  as  those  for  the  previous 
year,  because  of  the  fact  that  owing  to  the  cessation  of  hostilities  and  the 
accumulation  of  stocks  of  metal  in  the  hands  of  the  Government  and 
of  the  manufacturers,  there  was  a  considerable  diminution  in  demand, 
which  continued  for  at  least  half  of  the  year.  Since  that  time  the  situa- 
tion had  improved  and  the  demand  was  now  good. 

The  report  for  1919  states  that  the  profit  was  £348,108,  and,  with 
£31,380  brought  forward,  the  total  is  £379,488.  After  providing  for 
income  tax,  depreciation  of  investments,  &c.  (£94,500),  prior  lien  deben- 
ture service  fund  (£48,000),  del^enture  stock  service  fund  (£43,224), 
reserve  for  depreciation  (£50.000),  and  amount  carried  to  reserve 
(£50,414)  ;  also  paying  the  preference  dividend  and  the  interim  ordinary' 
dividend  at  rate  of  8  per  cent.,  the  directors  recommend  payment  of  a 
final  di\'idend  at  rate  of  12  per  cent,  per  annum  on  the  ordinary  share 
capital  (making  with  the  interim  dividend  10  per  cent,  for  the  year), 
eaving  to  be  carried  forward  £15,314. 

British  Insulated  Meetcjo- 

The  directors'  report  of  the  British  IssuL.iTED  &  Helsby  Cables, 
Ltd.,  states  that  the  profit  for  1919,  after  making  provision  for  estimated 
liability  for  excess  profits  duty,  amounts  to  £328,689,  and  with  £99,292 
brought  fonvard,  the  total  is  £427,981.  Deducting  directors'  and 
debenture  trustees'  fees  (£7,165),  interest  on  first  debenture  stock 
(£22,500)  and  on  second  debenture  stock(£10.000)  the  preference  diWdend 
(£30,000)  and  interim  dividend  on  the  ordinary  shares  (£37,500),  the 
disposable  balance  is  £320,816.  The  directors  have  appropriated  £50,000 
to  depreciation  on  buildings,  plant.  &c.,  transferred  £50,000  to  reserve 
and  £5,000  to  first  mortgage  debenture  stock  redemption  account, 
leaving  £215.816.  The  directors  no%v  recommend  payment  of  a  further 
dividend  of  8J  per  cent,  on  the  ordinary  shares,  making  with  the  interim 
dividend,  a  total  of  12V  per  cent,  for  the  year,  1919  together  with  a 
bonus  of  21  per  cent.,  which  will  absorb  £112,500,  carrying  forward, 
after  making  provision  for  excess  profits  duty,  a  balance  of  £103,316. 

In  the  absence  through  indisposition  of  the  Chairman,  Mr.  James 
Taylor,  the  Vice-Chairman  (Sir  J.  8.  Harmood  Banner,  M.P.)  presided 
at  the  24th  ordinary  general  meeting  on  Mondaj'.  In  moving  the 
adoption  of  the  report  and  balance-sheet  the  chairman  said  the  profit 
for  the  year  amounted  to  £328,688,  compared  with  £288,280  for  the 
previous  year.  With  the  exception  of  1917  that  was  the  highest  profit 
earned  in  any  year  in  the  history  of  the  Company.  During  the  year  all 
work  for  Jlinistry  of  Munitions  was  brought  to  a  close,  and  a  complete 


change  over  to  the  Company's  ordinary  business  in  wires  and  cables  took; 
place,  and  so  great  had  been  the  demand  for  these  that  thej'  had  beem 
subjected  throughout  the  year  to  a  constant  pressure  to  deliver  inore 
than  they  could  manufacture,  and  that  pressure  still  continued.  The 
same  applied  to  the  accessory  products  which  now  formed  a  very  impor- 
tant part  of  the  business.  Having  explained  the  items  of  the  profit  and 
loss  account,  he  said  that  out  of  th?  balance  for  distribution  (£215,815)  the 
directors  recommended  pa\-ment  of  a  further  dividend  of  8J  per  cent., 
making  with  the  interim  dividend  already  paid  a  distribution  on  the- 
ordinary  shares  of  12i  per  cent,  for  the  year,  and  in  addition  a  bonus  of 
2h  per  cent.,  leaving,  after  making  provision  for  estimated  liability  for 
Excess  Profits  Duty,  £103,315  to  carry  forward.  The  Midland  Electric 
Corporation  for  Power  Distribution,  Ltd.,  in  which  they  were  largely 
interested,  continued  its  satisfactory  progress,  having  declared  a  dividend 
of  10  per  cent,  on  the  ordinary  shares,  against  6  per  cent,  for  the  previous 
year.  The  position  of  the  Electric  Supply  Company  of  Victoria,  Ltd., 
remained  much  as  previously  described,  and  it  had  again  paid  a  dividend 
on  its  preference  shares. 

Automatic  Telephony. 

He  regretted  that  the  Automatic  Telephone  ^Manufacturing  Company, 
in  which  the  British  Insulated  were  shareholders,  failed  to  pay  a  dividend 
on  its  ordinary  shares  in  the  past  year.  The  principal  immediate  cause 
of  this  was  the  fact  that  the  Government  did  not  place  any  orders  for 
automatic  telephone  exchanges  during  the  year,  and  that  an  award  of 
increased  wages  was  made  retrospective,  thereby  causing  a  loss  of  profit 
on  materials  sold  and  delivered  during  several  months  of  the  year,  but 
apart  from  these  circumstances  the  Company  had  been  adversely 
affected  by  the  war,  which  came  at  a  time  when  in  the  ordinary  course 
of  events  it  should  have  been  reaping  the  fruits  of  its  pioneer  work. 
The  shareholders  might  have  seen  an  announcement  to  the  effect  that 
the  Government  were  going  to  spend  a  large  sum  of  money  on  the  tele- 
phones of  the  country,  and  that  they  were  to  have  a  splendid  system  in 
existence,  but  it  was  just  as  well  for  those  who  used  thj  telephone  to 
remember  that  it  was  going  to  be  the  old-fashioned  system  and  not  the 
automatic  sj'stem  adopted  in  America  almost  entirely  and  elsewhere, 
and  in  his  opinion  the  Government  would  very  shortly  have  to  pull  out 
what  they  were  putting  in  and  come  back  to  them  for  automatics. 

When  practically  at  a  moment's  notice  orders  for  war  material  ceased 
to  come  in  a  new  and  serious  problem  had  to  be  faced,  and  it  was  due 
to  the  skill  and  foresight  of  the  staff  that  orders  for  the  manufacture  of 
th^ir  standard  goods  had  been  secured  and  that  they  got  so  rapidly  into 
their  old  swing.  The  changes  which  had  been  made  during  the  war  and 
the  immediate  patriotic  duty  to  ensure  the  largest  possible  output  of 
commodities  made  it  necessary  to  rearrange  the  works  and  to  add  imjior- 
tant  buildings  and  machinery,  and  the  very  satisfactory  results  of  the 
year's  working  was  largely  due  to  the  devotion  of  the  staff  under  new 
and  trying  conditions. 

The  motion  for  the  adaption  of  the  report  and  account  was  adopted, 
the  retiring  directors  re-elected,  &c. 

An  extraordinary  general  meeting  followed,  when,  o^  the  proposition 
of  the  Chairman,  seconded  by  Sir  Alex.  Roger,  a  re;  u.ion  was  passed 
increasing  the  capital  from  £1  ,.500.000  to  £2,000,''  ■  by  the  creation  of 
500,000  new  shares  of  £1  each.  The  Chairman  s;,i,l  in  the  future  they 
might  have  to  find  enormous  funds  for  stores,  there  might  be  big  rises 
in  price  of  material,  wages  were  up,  and  they  did  not  want  to  be  caught 
so  that  when  they  found  a  favourable  opportunity  for  the  issue  of  capital 
they  would  not  "have  the  means  at  their  disposal.  There  was  not  the 
slightest  intention  of  an  immediate  issue,  but  they  wanted  to  be  ready 
when  the  time  came. 

Ne-w  Companies. 

ALABASTER    UGHTING   WARE   COMPANY,  LTD.     (164,377)— Private 

companv.  Reg.  Feb.  23.  capital  £12,000  in  £1  shares,  to  carry  on  the- 
business  of  dealers  in  electric  and  other  fittings.  Each  of  the  following 
companies — viz..  Best  &  Lloyd,  Edison-Swan  Electric  Company,  Evered 
&  Company,  Galsworthy,  Ltd.,  General  Electric  Company  and  F.  &  C. 
Osier— may,  so  long  as  "it  holds  1.000  shares,  appoint  a  director.  Reg. 
office  :   84,  Colmore-row,  Birmingham. 

ASSOCIATED  ELECTRIC  WELDERS,  LTD.  (164,990).— Private  com- 
panv. Reg.  March  9.  capital  £10.000  in  £1  shares,  to  carry  on  the- 
business  of  electric  welders,  motor,  mechanical  and  general  engineers,  &c. 
First  drectors  are  :  H.  E.  Eve,  R.  H.  Charlton.  H.  Dring,  J.  Davison, 
D.  Good.  A.  H.  Gidley,  H.  R.  Hookey  and  G.  H.  Unwin.  Reg.  office  : 
29a.  Victoria-street,  Grimsby. 

ELECTRICAL  &  GENERAL  SUNDRIES,  LTD.  (164,619) -Privat^' 
companv.  Reg.  Feb.  2S,  capital  £500  in  £1  shares,  to  carrj'  on  busines* 
indicate"d  by  title.  Prorisional  directors  are  H.  W.  Cole  and  EvelsTi 
\Vhittlc  (secretary).     Reg.  office  :    14,  Victoria-street,  Westminster. 

FRED  ROTHWEOL,  LTD,  (164,918).- Private  eompam-.  Reg.  March  6. 
capital  £3.000  in  £1  shares,  to  carry  on  the  business  of  electricians, 
mechanical  engineers,  switchgear  makers,  &c.  First  directors  are  = 
F.  Rothwell,  50,  Crankeyshaw-road,  Rochdale,  also  engineer,  and  E. 
Grimshaw. 

HALL  BROTHERS  (MANCHESTER),  LTD.  (164,574).— Private  company; 
reg.  Feb.  27,  capital  £10,000  in  £1  shares,  to  take  over  business  of  manu- 
facturing electric  and  mechanical  engineers,  millwrights  and  merchants 
carried  on  at  11a  and  lib.  Eastnor-street,  Old  Trafford,  Manchester,  as 
Hall  Brothers.     First  directors  are  W.  Hall,  S.  E.  Hall  and  H.  Ratcliff. 

INTERNATIONAL  AUTOMATIC  TELEPHONE  COMPANY,  LTD.  (104,393). 
—Res.  Feb.  23,  capital  £'.l2n.iiuii  in  £1  shares  (200,000  preferred,  360,000 
ordinarv  and  360,000  cieferred),  to  acquire  (1)  all  or  any  of  the  shares^ 
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-or  eecurities,  and  all  or  any  of  the  assets  and  liabilities  of  the  Autumatic 
Telephone  Manufacturing  Company,  and  any  other  company,  whoso 
objects  include  the  business  of  manufacturvrs  of  or  dealers  in  automatic 
or  other  telephones,  tele>;raphs  or  other  electrical  contrivances  or  appara- 
tus connected  therewith  and  (2)  licences  from  the  .•Vutomatic  Klectrio 
Company  of  Chicago  to  oiH'rate.  use  and  exercise  in  Europe  and  else- 
where inventions  relating  to  such  contrivances  or  apparatus,  &e.  Keg. 
office  :  Royal  Liver-buildings,  Liverpool. 

PREUIER  ELBCTBIC  WELDIKG  COMPANY  LEITH  .  LTD.  (10.978)— 
Private  oumpnuy.  Kes;.  in  KdinburLih  IVI).  L>n.  i.ipltal  18,11(10  in  £1 
shares,  to  carry  on  the  business  carried  on  by  the  North  British  Electric 
Welding  Company  (Eastern),  Ltd.  Secretary:  .A.  L.  Haggerty,  Bank- 
buildings,  St.  James' -street,  S.W.L 

P.  S.  C.  COHPANT,  LTD.  (104,124)— Private  company.  Reg.  Feb.  Ui, 
capital  £3,000  in  £1  shares  (1,IK)0  cumulative  preference),  to  carry  on  the 
business  of  electrical  engineers,  agents  for  commutator  bar  copper,  Ac. 
First  directors  are  Major  P.  Garton,  Capt.  J.  JL  Campbell,  Major  .\.  P. 
Reed  and  Major  C.  Suckling.  Reg.  office  :  (54,  Victoria-street,  West- 
minster, S.W. 

RADIO  ENGIKEEBINO  COBIPAHT,  LTD.  (Iti4,409)— Private  company. 
Reg.  Feb.  23.  capital  £.">.Ono  in  ."is.  shares,  to  carry  oil  the  business  of 
mechanical  and  elci-trical  engineers,  instrument  makers,  &c.  Solicitor: 
J.  Hoare.  3,  Crouked-laiie.  E.C. 

RASHLEIGH  PHIPPS  &  COMPANT,  LTD.  (164,318).— Private  com- 
pany. Kci;.  Feb.  2(1.  capital  £.">0.0(Kt  in  £1  shares  (5000  employees"), 
to  take  over  business  of  electrical  engineer  and  manufacturer  carried 
on  by  A.  Rashleigh  Phipps,  at  147,  O.xford-street,  W.  Permanent 
governing  director  :  A.  Rashleigh  Phipps. 

SCOTTISH  WELDING  &  SHEET  METAL  COMPANT,  LTD.  (11.007).— 
Private  cumpany.  Heg.  in  Kdiiiburi.'h.  Feb.  28.  cajjital  £3,000  in  £1 
shares,  to  carry  on  the  business  of  electric  and  oxy-acctylene  gas  welders, 
engineers,  A:c.  The  lirst  drectors  are  :  A.  R.  Duncan,  J.  Johnson,  K.  D. 
Moncur  and  C.  A.  .\lc.\rthur.     Reg.  office  :  129,  Union-street,  AberdcKjn. 

SEWELL  ELECTRIC  COMPANY,  LTD.  (165,085).— Private  company. 
Reg.  March  10.  cajiital  £2.000  in  £1  shares,  to  carry  on  the  business  of 
electricians,  mechanical  engineers.  &c.  First  directors  are  :  C.  Lord  and 
J.  Wilkinson.     Res;,  office  :  12.  Kelso.road,  Leeds. 

SPHINX  MANUFACTURING  COMPANT,  LTD.  (164.366).— Private 
company.  Reg.  Feb.  21,  capital  £30.000  in  £1  shares  (15,000  preferred) 
to  carry  on  the  business  of  manufacturers  of  and  dealers  in  sparking 
plugs  and  terminals,  magnetos,  &c.  First  directors  are  :  H.  G.  Long- 
lord  and  W.  A.  Clark.     Reg.  office  :  242,  Bradford-street,  Birmingham. 

TEES  SIDE  ELECTRIJ  tc  PLUMBERS'  STORES,  LTD.  (164,903).— 
Private  company.  Reg.  March  5.  capital  £2,()(K)  in  £1  shares,  to  carry 
on  the  business  of  manufacturers,  importers  and  expurters  of  and  whole- 
sale dealers  in  electrical  plant,  plumbers'  merchants,  general  electrical 
engineers,  &c.  First  directors  are  :  E.  Phillips,  F.  Thompson,  Henrietta 
Hayman  andR. Winspear.     Reg. office:   76,  Reed-street, W.Hartlepool. 

UNION     ELECTRIC   WELDING    COMPANY,    LTD.     (164,940).— Private 

company.      Reg.  .March  6.  capital  tl.'i.tllKI  in  £1   shares,   to  carry  on  the 

business  of  electric,  blow-jjipr  ami  ntlii-r  forms  of  welding  and  soldering, 

&c.     First  directors  are  :  H.  H.  Kletcher.  O.  W.  Roger.  •!.  .M.  Wilkinson, 

.  E.  H.  Jones,  W.  A.  Hunter  and  J.  Caldwell.  M.I.C.E.,  M.LE.E. 


Prices  of  Metals,  Chemicals,  &c. 


Copper — 

Price. 

Best  selected....' 

per  ton 

£116     0     0 

Electro  Wirebars... 

fU8     0     0 

H.C.  wire  basis 

per  lb. 

18.      3}|d. 

Sheet 

•• 

Is.     6d. 

Phosphor-bronze  Wire — 

Phosphor-bronze 

wire,  basis   

"      , 

Is,  7td. 

Brofi  60/40— 

Rod,  basis      

^, 

Oi.  lljd. 

Sheet,  basis   

Is.  4 id. 
Is.  4|d. 

Wire,  basis    

'•'• 

Iron — 

Cleveland  Warrants 

per  ton 

£10     7     6 

Galvanised      steel 

wire,  basis  8  SWG 

,, 

£44  10     0 

Lead  Pig— 

English  

^^ 

£48    0    n 

Foreign  or  coloni  il 

,, 

45     0     0 

7*111 — Ingot   

355     0     0 

Wire,  basis    

per  lb. 

0     4     5 

Tuesday,  March  23. 


£2    0    0 
id. 


id. 

id. 
2Jd. 


£2     0  0 

2  12  C 

28  10  0 

4d. 


Salammoniac. — Per  cwt,953.and90s. 
Sulphur  (Flowers). — Per  tjn  £22. 

I,      (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pvrites,  168°)  — 
Per  ton.  £8  8.=. '9d. 

Birfi^cr.— Pira  fine.  23.  r,\  1. ;  plantation  1st.  latex  2s 

Shellac. — T.N.  Orange,  7S0s. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  HeUby 
Oablas,  Ltd.,  and  the  rubber  prioe?  by  W.  T.  Henley's  Tel»graph 
Works  Co.,  Ltd. 


Copper  Sulphate.— Pet  ton  £48 
Boric     Acid  (Crystals). — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £56 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  —Per  lb.  5jd. 
.per  lb 


Forly    Years   Ayo. 

(The  Klectrki.\.\,  March  27,  1880.) 
'   The  Berlin  Eleitkic  R.vii.w.w.  — Permission  has  iK'en  granted  to 
Dr.    Werner  Siemens   to  erect    an    electric    railway   between   Wedding 
Platz  and  Belle  .Mliance  Platz.  without  an  intermeciiate  station. 

Eleitkic   Chlohophvl. — Uur   contemporary   "Nature"    gives   the 
folloning  e|>igram  on  Dr.  Siemens'  recent  researches  : 
Quis  veterum  vidit  plantas  sine  sole  virentos 
Germinat  en  semen  Siementis  luroine  olaro. 

Sw.\n's  Electric  Light.- Mr.  .Swan,  the  anti.ipalor  of  Edison's 
cardboanl  lamp,  has  had  his  researches  interrupted  for  a  time  by  a 
disastrous  lire.  His  engine  arid  magneto-electric  machines  escaped, 
though  most  of  his  lamps  and  other  apparatus  suflcred.  He  is  now 
aiming  at  the  production  of  a  permanent  lamp  on  the  incandescent 
principle. 

Henlev's  Telegraph  Co.mpanv.— The  telegraph  and  other  works  of 
Mr.  W.  T.  Henley,  situate  at  North  Woolwich,  were  taken  over  as  from 
1st  instant  by  Mr.  W.  T.  Henley's  Tclegra])h  Works  Company,  Ltd., 
who  arc  carrying  on  the  business  as  manufacturers  of  submarine  and  land 
telegraph  cal>les.  wre  and  appliances,  galvanised  corrugated  sheets, 
galvani.scd  strand  fencing  wire,  &c.,  Henley's  patent  cores,  &c.  Mr. 
Henley  retains  considerable  interest  in  the  company,  and  his  valuable 
services  have  been  secured. 

The  Telephone  in  Courtship.— A  telephone  was  established  between 
the  Palace  of  the  Pardo,  where  the  Archduchess  Maria  Christina  was 
staying  prior  to  her  marriage,  and  King  Alfonso's  palace  at  Madrid.  Mr. 
Edison  had.  in  all  probability,  never  dreamt  of  such  an  api)lication  of  his 
invention,  and  this  new  manner  of  jiaying  court  to  a  fair  lady  will,  no 
doubt,  in  future  be  frequently  adoptecl  in  .Spanish  high  life,  so  that  the 
occupation  of  the  duenna,  to  who.sc  keeping  the  betrothed  was  usually 
confided  till  the  date  of  marriage,  will  become,  like  many  other  occupa- 
tions of  bygone  times,  a  tradition  of  the  past. 

Is  IT  True  ? — Our  contemporary  "  The  Engineer,"  in  a  notice  of  Mr. 
Reid's  work,  "  The  Telegraph  in  America."  concludes  with  the  follow- 
ing :  "  .\  valuable  feature  of  this  w'ork  is  the  vast  amount  of  information 
given  as  to  the  cost  of  the  American  lines,  the  methods  of  working,  and 
so  on.  enabling  the  reader  to  compare  the  administration  with  those  of 
other  lines.  It  will  be  strange  if  hints  cannot  Ix,-  obtained  from  the 
material  supplied,  even  for  the  better  working  of  our  own  system.  One 
fact,  we  think,  is  unmistakably  shown  in  this  book,  and  it  is  that  the  men 
employed  in  telegraphy  in  America  take  a  ranch  greater  interest  in  all 
that  concerns  their  duties  than  do  those  holding  similar  positions  in 
England." 

The  Society  op  Telegraph  Engineers. — The  following  has  been 
sent  to  all  members  of  the  society  :  "  .Sir:  The  Council  are  of  opinion 
that  the  present  title  of  the  society  is  not  sufficiently  comprehensive  to 
indicate  the  full  scope  of  the  objects  for  which  it  was  e.staljlished — viz., 
'  for  the  general  advancement  of  electrical  and  telegraphic  science,"  and 
that  we  cons(quently  fail  to  secure  the  support  not  only  of  many  of  that 
large  and  increasing  body  of  electricians  who,  although  not  telegra])h 
engineers,  are  professionally  connected  with  other  ])ractieal  applications 
of  electricity,  but  also  of  those  who  pursue  the  subject  from  a  pure  love 
of  science.  They  therefore  recommend  that  the  title  shall  be  '^he 
Society  of  Telegraph  Engineers  and  Electricians.'  The  Council  are 
desirous  of  giving  every  member  and  associate  the  ojjportunity  of  ex- 
pressing ajjproval  or  disapproval  of  the  pro])osed  change  before  sub- 
mitting the  matter  formally  to  a  general  meeting,  which  they  purpose 
doing  in  November  ne.xt ;  and  I  am  accordingly  instructed  to  request 
that  you  will  favour  me  as  soon  as  possible  with  your  views  on  the 
enclosed  form  of  reply,  in  which  a  blank  space  is  left  for  the  insertion 
of  the  word  nut  in  the  event  of  your  dissenting  from  the  proposal." 


Benn  Brothers  Journals. 

Some  Featcres  of  the  Current  Issues. 

"  Aeronautics  "  : — "  Cairo-Cape  Flight :  Two  cases  of  Sabotage," 
by  Major  C.  C.  Turner  ;  "  Inner  History  of  the  Big  Aircraft  Deal "  ; 
"  Vindication  of  the  Aero  Engine.' 

"Chemical  Age": — Concluding  article  of  series  on  "The  British 
Fine  Chemical  Trade  "  ;  "  The  Use  of  the  Refractometcr  in  (Chemical 
Industry,"  by  P.  .1.  Fryer  ;  "  Colloidal  Clay  in  Soap  Manufacture  "  ; 
Dr.  Zacharias  (Athens)  on  recent  articles  in  "  The  Chemical  Age." 

"  Fruit  Grower  "  : — "  Report  on  London  Wholesale  Markets "  ; 
"  Fruit  and  Potato  Trades'  Federation  Conference  "  ;  and  "  Hull  Sale 
Rooms  Controversy." 

"  The  CJas  World  "  : — "  Rival  Gasification  Processes  "  ;  "  Southern 
District  Association  of  Gas  Engineers  and  Managers  "  ;  and  all  the 
gas  news  of  the  week. 

"Hardware  Trade  .Journal"  (Spring  Issue) : — "  Lab  jur  Saving  in  the 
Foundry"  (VI.).  by  Joseph  Horner;  "Money:  What  it  is  and  How- 
it  Works,"  by  E.  J.  P.  Benn  ;  "  Gas  in  Relation  to  Increased  Output  "  ; 
and  Institute  of  Metals  Annual  Meeting  (continued). 

"Cabinet  Maker"  (Spring  Number): — "Colour  and  Form,"  by  Minnie 
McLeish  ;  "  The  Art  of  Home  Making,"  by  J.  H.  Rudd  ;  "  Loose  Covers  : 
How  to  Cut  and  Make  Them."  No.  VII.  ;"  and  "  The  Test  of  Time." 

"  Ways  and  .Means  "  : — Special  Survey  No.  2,  "  Miscontrol  or  De- 
control "  ;  "  Government  Food  Trading  and  Nationalisation,"  by 
Boyd  Cable  ;  Financial  Article  by  Sir  George  Paish  ;  The  "  Capital  " 
Party,  by  the  Editor ;  and  "  New  Income  Tax  Code,"  by  John  Bums, 
W.S. 
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Notes. 


The  Electrical  Equipment  of  Artisan's  Dwellings. 

A  HOUSE  is  almost  as  personal  a  thing  to  a  man  as  it  is  to  a 
snail.     The  truth  of  this  will  be  admitted  by  anyone  who  has 
spent  a  portion  of  the  last  five  years  in  certain  districts  of 
France.     On  arriving  at  a  new  place  the  first  action  was  to 
find  somewhere  to  live  and  the  next  to  impress  upon  that 
somewhere  those  indefinable  touches  which  somehow  made  it 
instantly  seem   more   homelike.     This   close   interconnection 
between  the  man,  and  the  woman  too  for  that  matter,  and 
the  house  in  which  he  lives  must  not  be  lost  sight  of  in  the 
development  of  these  wonderful  housing  schemes  of  which 
we  hear  so  much.     A  house  is  not  home  unless  it  is  homelike, 
and  anything  electrical  engineers  can  do  to  assist  in  making 
it  homelike  should  be  done  not  only  for  their  own,  but  for  the 
common,  good.     The   Paper   read   by   Mr.    Leonard   Milne 
before  the  Institution  of  Electrical  Engineers  last  week  on 
■"  The    Electrical    Equipment    of    Artisans'    Dwellings  "    was 
opportune.     But  the  discussion  was  disappointing,   because 
most  of  the  speakers  allowed  themselves  to  wander  off  into  a 
maze  of  technicalities  instead  of  sticking  to  the  main  problem. 
This  main  problem,  as  we  see  it,  is  just  this  :  How  can  electrical 
devices  be  best  introduced  into  the  houses  which  are  now 
being   built  ?     It   is   essential   that   these   houses   should   be 
electrified,  and  this  being  so.  the  cost,  and  the  profit  too,  must 
for  the   moment   be  secondary  considerations,   especially  as, 
according  to  Mr.  Beauchamp,  the  cost  of  installing  even  the 
most  expensive  systgm  would  only  be  about  3  per  cent,  of 
the  cost  of  the  house.     To  ensure  that    electric  lighting  is 
installed,  municipal  authorities,  architects,  surveyors  and  all 
those   sort   of   people   mu.st   be   approached   and   won   over, 
educational  campaigns  must  be  started  and  the  advantages 
of  electricity  must  be  brought  to  the  fore  in  every  possible 
way.     Mr.  Cash  hinted  that  it  would  be  better  to  put  money 
into  good  work  than  into  propaganda.     But  the  first  thing  is 
to  get   the   contracts   before  discussing  how  they  are   to   be 
carried  out. 


Rival  Wiring  Systems. 

This  tendency  to  try  and  catch  the  hare  before  cooking  it 
must  not,   however,  lead  us  to  disparage  the  value  of  the 
technical    parts    of   the   discussion.     Mr.    Milne's   suggested 
method  of  wiring  artisan  dwellings  is  to  use  an  insulated 
No.  20  S.W.G.  wire  with  a  bare  No.  20  S.W.G.  wire  wound 
in  long  spirals  round  it,  the  whole  being  braided  over  all,  and 
to  dispense  with  switch  drops  by  placing  a  'combined  switch 
and  ceiling  rose  on  the  wall  near  the  ceiling  level,  running  a 
twin  flexible  to  the  lighting  fitting,  and  operating  the  switch 
by  a  rod  or  cord.     This,  in  his  view,  would  ensure  branch 
switches  being  placed  on  the  live  side  of  the  system  and 
generally  be  less  conspicuous  than  using  several  wires  run  on 
cleats.     This  arrangement  seems  to   us  to   have  the   grave 
disadvantage  that,  in  the  event  of  a  neutral  wire  being  damaged, 
the  area  served  would  develop  a  series  of  intermittent  faults 
inside  the  houses  leading  to  a  destruction  of  the  insulation  of 
the  adjacent  outer  and  at  each  point  a  short  circuit  would  be 
created  which  would  be  fed  by  any  leakage  net-work  current 
from  either  outer.     An  insulated  neutral  seems,  therefore,  to 
be  essential,  if  for  no  other  reason  than  the  earthed  neutral 
on  the  network  can  only  be  maintained  when  the  conditions 
of  the  outers  so  permit.     If  there  is  any  undertaking  which 
has  allowed  its  neutral  to  become  earthed  except  through  a 
controlled  path  it  must  be  living  in  a  fool's  paradise.    But  even 
in  such  a  case  there  is  all  the  more  reason  for  maintaining  the 
insulation  on  all  conductors  on  all  installations  inside  buildings 
at  the  highest  possible  value.     Neglect  of  this  has  resulted  in 
great  trouble  with  some  of  the  earth  sheathed  (metal)  systems 
of  wiring.     On  the  other  hand,   the  jsrejudice  against  wires 
carried  on  porcelain  cleats  and  exposed  to  the  worst  that  the 
average  householders  may  do  seems  a  little  exaggerated.     We 
do  not  wish  to  ram  Continental  practice  down  the  throats  of 
our  readers,  but  it  is  only  right  to  point  out  that  this  system 
has  been  used  for  many  years  in  Switzerland  and  Italy  without 
any  very  harmful  effects  on  the  population  who,  there  is  no 
reason  to  believe,  are  less  averse  to  using  wires  as  clothes  lines 
or  supports  for  doll's  swings  than  householders  in  this  country. 
But  all  these  criticisms,  however  interesting,  are  rather  beside 
the  i>oint  which  is  that,  at  whatever  cost,  we  must  ensure  that 


366 


THE  ELECTRK  lAX. 


Ai-RiL  2,  1920. 


all  these  new  houses  are  equipped  first  with  electrical  lighting, 
and  then,  as  occasion  serves,  with  electrical  cooking  and  heating 
apparatus. 

The  Restoration  of  Pre  War  Practices. 

During  the  war  many  trade  customs  and  practices  were 
suspended  to  allow  of  the  employment  of  women  on  work 
usually  performed  by  men.  The  Restoration  of  the  Pre-War 
Practices  Act  of  1919  was  passed  in  order  to  restore  these 
practices,  but  already  disputes  have  arisen  as  to  the  construc- 
tion of  Section  1  (1 )  of  the  Act.  which  provides  that  where  in  any 
establishment  to  which  this  Act  a()plies.  any  ""  rule,  practice 
or  custom  obtaining  before  the  war  in  any  industry  or  branch 
of  an  industry  "  (referred  to  as  a  trade  practice)  has.  during 
and  in  consequence  of  the  present  war,  been  departed  from, 
the  owner  of  that  establishment  shall  be  under  an  obligation, 
at  the  expiration  of  two  months  from  the  passing  of  the  Act, 
to  restore  or  permit  the  restoration  of  the  trade  practice  pre- 
viously obtaining."  The  Munitions  Tribunal  at  Manchester 
has  decided  that  this  section  does  not  apply  to  the  manufac- 
ture of  a  German  miner's  electric  lamp,  which  was  not  made 
in  this  country  until  after  the  outbreak  of  war,  and  so  women 
can  be  employed  by  the  firm  who  now  manufacture  it.  This 
is  contested  by  trade  unionists,  and  as  there  is  likely  to  be 
an  appeal  against  this  decision  we  refrain  from  commenting 
upon  it.  Another  interesting  case  has  recently  been  before 
the  Scottish  Judge  of  Munitions  Appeals,  who  has  reversed 
a  decision  of  the  Glasgow  Munitions  Tribunal.  It  appears 
that  an  engineering  firm,  which  introduced  female  labour  on 
light  work,  still  retained  three  women  on  that  work.  Prior  to 
the  war  they  had  not  employed  women,  but  they  pleaded  that 
there  was  a  pre-war  trade  practice  of  employing  female  labour 
■on  similar  work,  and  that  though  they  had  departed  from  their 
own  practice  they  had  not  departed  from  the  trade  practice. 
The  Tribunal  held  that  a  trade  practice  within  the  meaning 
of  the  sub-section  quoted  above  was  "  the  practice  prevailing 
in  the  particular  establishment  in  question,  and  not  the  prac- 
tice generally  prevailing  in  the  trade."  From  this  decision 
the  firm  appealed.  Lord  Sands  reversed  the  judgment  and 
sent  the  case  back  to  the  Tribunal  in  order  to  determine 
whether  "'  there  is  any  rule,  practice  or  custom  obtaining  in  the 
industry  (brass  founding)  against  the  employment  of  women 
at  light  core  work."  We  believe  the  decision  of  Lord  Sands 
to  be  sound  and  in  accordance  with  the  plain  meaning  of  the 
Act.  A  rule  of  a  particular  firm  in  a  branch  of  industry  cannot 
be  said  to  be  a  rule,  practice  or  custom  in  that  industry.  If 
the  whole  or  even  a  majority  of  the  firms  engaged  in  an  in- 
dustry had  adopted  a  certain  rule  or  practice  then  the  case 
would  be  diSerent. 


The  Shop  Load  and  Electricity  Supply.  ] 

At  this  time  of  the  year  the  electricity  supply  engineer 
becomes  a  sort  of  Mr.  Jekyll  and  Mr.  Hyde.  One  of  him 
rejoices  that  a  beneficent  legislature  has  given  him  an  hour  s 
extra  daylight  just  in  time  for  the  Easter  Holidays,  and  the 
other  of  him  sees  in  the  shade  of  the  late  Mr.  Wili.ett  a  subject 
for  anathema  rather  than  canonisation.  This  year  the  latter 
feeling  is  in  the  ascendant.  For  the  ghostly  person  just 
mentioned  has  entered  into  an  alliance  with  that  much- 
maligned  lady  D.O.R.A.,  and  if  the  Bill  now  before  the  House 
of  Commons  becomes  law  a  sort  of  permanent  daylight  saving 
will  be  applied  to  shops  by  enforcing  7  o'clock  as  the  hour  on 
every  week  night  except  Saturday.  This  means  a  difference 
of  about  550  lighting  hours  a  year  on  the  old  basis,  or  of  about 
50J  hours  a  year  with  summer  time  in  force.  The  load  factor 
of  shop  lighting  is,  therefore,  6J  per  cent,  under  the  old,  and 


51  per  cent,  under  the  new  conditions.  Moreover,  the  service 
is  idle  for  five  months  out  of  the  twelve,  and  when  it  is  in  use 
it->i  full  load  comes  right  on  the  winter  peak.  This  is  a  situa- 
tion which  obviously  needs  immediate  imjirovement.  Such 
improvement  might  be  effected  by  jjropaganda  in  favour  of 
window  displays  after  the  shops  were  closed,  and  especially 
in  favour  of  employing  electricity  for  such  purposes  as  driving 
goods  hoists,  vacuum-  cleaners  and  for  small  jjower  work  of  all 
kinds.  The  i)ossibility  of  develojHng  the  heating  load  in 
shops  is  also  worth  consideration.  This  might  well  be  done 
on  the  understanding  that  the  radiators  were  cut  off  for  half- 
an-hour  just  when  the  winter's  peak  was  most  acute.  It 
must  not  be  forgotten  that  many  shops  are  obtaining  their 
energy  for  lighting  at  a  lower  rate  than  the  private  consumer, 
and  if  this  is  to  be  justified  every  effort  must  be  made  to  in- 
crease the  value  of  this  business  to  the  supply  authority. 


The  Use  and  "Abuse     of  Mechanical  Stokers. 

The  I'aper  on  "'  Mechanical  Stokers,"  read  by  Mr.  David 
Brownlie  at  the  last  meeting  of  the  Institution  of  Mechanical 
Engineers,  gave  rise  to  a  discussion  whose  pungency  and 
humour  were  as  unusual  as  they  were  delightful.  This  was, 
perhaps,  to  some  extent,  due  to  a  sense  of  incongruity.  For 
as  the  ordinary  mortal  is  tickled  to  laughter  in  church  by 
incidents  which  outside  the  sacred  building  would  hardly 
bring  a  smile  to  his  lips,  so  the  interest  roused  by  this  discussion 
may  have  been  partly  due  to  reaction  from  the  dullness  of  the 
happenings  which  immediateh'  preceded  it.  It  was  liardly 
to  be  expected,  however,  that  Mr.  Brownlie's  challenge 
would  go  unaccepted,  and  he  had  to  meet  several  doughty 
chamj)ions  of  the  equipment  he  disparaged.  He  came  out  of 
the  ordeal  with  credit,  if  not  scatheless.  Mr.  Chas.  Erith 
pointed  out  that  it  was  unfair,  in  criticising  the  national  elec- 
trification scheme,  not  to  take  into  account  the  greatly  reduced 
cost  per  kilowatt  obtainable  with  modern  large  unit  plant, 
while  to  contrast  small  internally-fired  boilers  working  with- 
out condensing  plant  with  the  type  of  boiler  employed  in  a 
large  generating  station  with  every  facility  for  eliminating 
manual  labour  was  foolish.  Some  of  the  discrepancies  noted 
in  the  Paper  were  attributed  unfairly  to  mechanical  stokers, 
while  it  must  in  fairness  be  admitted  that  this  type  of  plant 
resulted  in  labour-saving,  a  point  of  view  that  was  also  taken 
by  Mr.  A.  W.  Bennis.  The  latter  speaker  also  made  the  good 
point  that  a  lower  grade  fuel  could  be  used  with  mechanical 
stokers  than  when  hand  firing  was  employed,  and  stated  that 
as  the  author's  tests  were  made  directly  after  the  armistice 
when  everything  was  badly  disorganised  too  much  reliance 
should  not  be  placed  upon  them.  Mr.  David  'ft^iLSON  and 
Mr.  Patchell  both  took  up  the  view  that  the  mechanical 
stokers  had  been  unnecessarily  maligned  by  the  author,  who 
found  his  solitary  supporter  in  Mr.  Spyers,  who  thought  that 
with  good  firing  the  efficiency  obtained  with  hand  firing 
would  equal  that  obtained  with  the  mechanical  stoker.  We 
are  not  at  all  certain  that  this  statement  does  not  reach  the 
very  heart  of  the  problem,  at  any  rate,  so  far  as  the  smaller 
installations  are  concerned.  In  the  larger  plants  in  which 
electrical  engineers  are  at  present  most  interested,  the  question 
really  resolves  itself  into  a  choice  between  a  somewhat  pro- 
blematical loss  in  efficiency  and  a  very  real  increase  in  labour 
costs.  Mr.  Bro\vnlie,  however,  sticks  to  his  point  that 
mechanical  stokers  do  not  in  most  cases  save  labour,  though 
they  make  labour  easier.  He  pointed  out  that  although  many 
collieries  were  pleased  with  mechanical  stokers,  others  were 
disgusted  with  it.  And  there,  owing  to  the  lateness  of  the 
hour,  the  matter  had  to  be  left.  Mr.  Brownlie  is  threatened 
by  his  opponents  with  a  warm  time  when  his  Paper  is  dis- 
cu.ssed  in  Manchester,  and  as  that  part  of  the  world  is  credited 
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with  the  prophetic  gift  we  shall  prcsuinalily  all  nl  us  hear 
shortly  wliat  furin  the  stcam-raisiiii;  plant  of  the  fiituri'  is  to 
take. 


Industrial  Lighting  in  Relation  to  Efficiency. 

In  a  Paper  on  the  above  subject  before  the  Royal  Society 
of  Arts  on  Wednesday  in  last  week,  Mr.  L.  Gaster  recalled 
that  seven  years  had  elapsed  since  his  last  lecture  before  the 
society  on  a  similar  subject.  He  accordingly  took  up  the 
suljject  from  the  point  arrived  at  in  the  preceding  Paper, 
and  reviewed  progress  during  the  last  seven  years.  A  great 
deal  of  useful  information  was  presented  supporting  the 
claims  made  for  good  industrial  lighting  on  the  ground  of 
advantage  as  regards  safety,  health  and  efficiency,  based  largely 
on  the  evidence  presented  before  the  Departmental  Com- 
mittee on  Lighting  in  Factories  and  Workshops,  which  re- 
ported in  1915.  This  report  has  rightly  been  regarded  as  a 
landmark  in  the  progress  of  industrial  lighting.  Owing  to  the 
interference  of  the  war  the  recommendations  of  this  report, 
that  there  should  be  statutory  power  given  in  the  Factory  Acts 
to  demand  adequate  lighting  in  factories,  have  not  yet  been 
carried  into  effect,  which  places  this  country,  which  has  done 
so  much  pioneering  work  in  this  field,  in  a  somewhat  anomalous 
position,  compared  with  some  others.  The  United  States,  for 
example,  being  less  affected  by  the  war,  has  profited  by  our 
experience,  and  there  are  now  six  States  which  have  definite 
legislative  codes  for  industrial  lighting.  Mr.  Gaster,  there- 
fore, expressed  the  hope  that  the  lead  formerly  held  by  this 
co\intry  will  soon  be  regained,  a  hope  which  all  will  share. 
Dr.  T.  M.  Legge,  H.M.  Chief  Medical  Inspector  of  Factories. 
who  opened  the  discussion.  express(>d  himself  in  full  sympathy 
with  the  views  presented,  and  intimated  that  the  desired 
requirement  would  be  introduced  into  the  Factory  Acts  in  the 
near  future.  There  is  the  further  probability,  also  fore- 
shadowed in  the  Paper,  that  ultimately  there  will  be  inter- 
national action  in  regard  to  industrial  lighting,  and  in  this 
event  we  feel  sure  that  Mr.  Ga.ster  will  see  to  it  that  this 
country  takes  an  important  part  in  the  work.  We  gather  that 
experience  in  the  United  States  has  shown  that  manufac- 
turers have  readily  acquiesced  in  the  steps  suggested  to  improve 
the  lighting  of  their  works.  This  is  to  be  expected  as  we  have 
here  essentially  a  case  for  "'  government  by  consent." 

Engineering  and  the  Cape-Cairo  Flights. 

Ei.ECTRK'Ai,  engineers  who  know  full  well  the  necessity  for 
constant  experiment  in  bringing  a  design  to  anything  approach- 
ing perfection  and  for  looking  upon  disappointments  and 
failures  as  a  part  o,f  the  day's  work  will  view  with  sympathy 
the  developments  of  the  technical  side  of  aviation.  In  this 
they  will  be  aided  by  a  study  of  the  flights  which  have  recently 
been  made  across  Africa  in  an  attempt  to  establish  an  air 
route  between  Cairo  and  the  Cape.  It  has  been  said  that  we 
learn  more  from  our  failures  than  from  our  successes,  but  there 
are  certain  cases  where  this  is  hardly  true.  Major  Turner's 
account  of  his  attempted  flight  from  Cairo  to  the  Cape  on  a 
Handley-Page  machine  fitted  with  a  Rolls-Royce  engine, 
which  appears  in  last  week's  issue  of  "  Aeronautics,"  shows 
that  there  are  certain  things  which  cannot  be  guarded  against, 
however  careful  the  design  or  construction.  To  engineers  it 
will  have  seemed  extraordinary  that  a  test  machine,  as  an 
aeroplane  used  in  such  a  flight  certainly  is,  and  upon  which, 
therefore,  it  may  have  been  expected  every  care  in  its  adjust- 
ment would  have  been  expended,  should  break  down  after  a 
comparatively  short  flight,  even  allowing  for  the  arduous  con- 
ditions. Major  Turner  gives  a  much-needed  explanation  of 
this  failure.  It  was  due,  he  points  out,  to  two  cases  of  deli- 
berate tampering  with  the  engine.  At  the  time  of  the  break- 
down the  engines  had  worked  some  48  hours,  "-hile  according 


to  the  Air  Mijiislry  regulations  the  Rolls-Royce  engine  may  be 
flown  for  200  hours  between  each  complete  overhaul,  so  that 
the  engines  emjiloyed  had  by  no  means  reached  anything  like 
their  test  limit.  The  engine  is  therefore  completely  absolved 
from  lilaiiie.  To  prove  this  to  their  satisfaction  those  of  our 
readers  who  are  interested  in  aeronautical  problems  cannot  do 
better  than  refer  to  the  critical  article  on  the  aero-engine  which 
appears  in  the  last  issue  of  our  contemporary.  We  congratulate 
Major  Turner  on  his  safe  return,  and  wish  him  better  luck  on 
his  next  attempt.  It  is  most  deplorable  that  what  is  really  a 
scientific  ex|)erinient  should  be  marred  by  such  actions  as 
those  to  which  he  has  called  attention. 


CinTent  Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  is.sue  include 
the  following  : — 

ilr.  H.  Cotton  contributes  an  article  on  '"  A  Jfethod  of  ( 'onelation 
as  Apjilied  to  the  Detenninatinn  nf  Laws  Followed  by  the  Results 
of  Kxperiments,"  in  whicli  he  considers  the  liest  method  of  obtaining 
the  correct  straight  line  to  estalilish  a  true  relation  between  two 
ex]ierimental  results  (p.  368). 

Dr.  W.  H.  Ecch^  contributes  an  article  on  '"  The  Theory  of  .Antenna 
Resistance,"  in  which  he  discus.ses  certain  theories  put  forward  by 
Heaviside  on  this  question  (p.  370). 

We  describe  the  new  electric  signalling  equipment  at  Victoria 
Station  (London)  of  the  South  Eastern  &  Chatham  Railway.  Both 
signals  and  jjoints  are  electrically  operated,  and  an  interesting 
feature  is  the  three-position  signal,  which  is  now  used  for  the  first 
time  in  this  country  (p.  .371). 

On  p.  374  we  give  an  account  of  a  Paper  read  by  Mr.  Leonard 
Milne  before  the  Institution  of  Electrical  Engineers  last  week  on 
"  The  Electrical  Equipment  of  Artisan  Dwellings,"  together  with 
an  account  of  the  discussion  on  this  Paper. 

On  p.  376  we  publish  an  abstract  of  the  Report  of  the  Earthing 
Sub-committee  of  the  Institution  of  Electrical  Engineers  Wiring 
Rules  Committee,  which  was  presented  and  discu.ssed  at  the  Institu- 
tion of  Electrical  Engineers  last  week. 

Our  Leading  Article  deals  with  a  report  on  the  Education  of 
Electrical  Apprentices  which  has  recently  been  drawn  up  by  a 
Committee  of  the  British  and  Electrical  Allied  Manufacturers' 
Association,  imdcr  the  chairmanship  of  Mr.  A.  P.  M.  Fleming, 
C.B.E.  (J).  379). 

On  p.  377  we  give  an  account  of  a  lecture  delivered  by  Sir  Joseph 
Thomson,  O.M.,  P.R.S.,  before  the  Royal  Institution  on  "  The  Work 
of  the  late  Lord  Rayleigh." 

On  ]).  378  we  give  an  abstract  of  the  Annual  Report  of  the  British 
and  Electrical  Allied  Manufacturers'  Association. 


Arrangements  for  the  Week. 

MONDAY,  April    5th. 

instititkin  iif  electrical  engineers. — western 
Centre. 
7  p.m.     At    the    South    Wales    Institute    of    Engineers,    Cardiff. 
Popular  Lecture  on  "  Thermionic  Valves,"  by  Prof.  F.  Bat-on. 

WEDNESDAY,  April  7ih. 

Iniicstrial  Leacite  and  Council. 
:.:jl)  p.m.     At  Central  Hall,  Westminster,  London,  S.W.      Subject  : 
"  Results    Achieved    in    Industry    by    Modern    Methods,"    by 
Mr.  J.  F.  Butterworth. 

THORSDAY,  April  8tll 

Association    of    Engineering    and    Shipbuilding    Draughtsmen. 
7.3il  p.m.     The    University,    Liverpool.     Lecture    on    "  Design    of 

a  4(l-ton  Titan  Ciane,"  by  Messr.s.  P.  A.  Arberg  and  H.   W. 

Mellor. 
7.■^0  p.m.     At    the    Crammar    School,    f'hesterficld.      Lecture    on 

"The  Destructive  Distillation  of  Coal."   by  Mr.  E.  Nicholson. 

FRIDAY,  April  9tli. 

Junior  Institution  of  Engineers. 
7.:ill  p.m.     At    39,    Victoria-street,    London,    S.W.      Lecturette    on 
"The    Development     and     Manufacture    of    the    Thermionic 
Valve,"  by  Mr.  A.  H.  H..we. 
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The    Method   of    Correlation    as   Applied    to    the 
Deternii nation  of  Laws  Followed  by  the  llesults 

of  Exi)erinient. 


ny  II.  f:<»rn)x.  II. s<-..  .>i.ii.i:. 


In  mo.st  o.xpcrimental  work  mpasiiromonts  arc  made  of 
two  quantitii's,  one  of  which  is  a  function  of  the  other.  The 
experimental  results  are  plotted  on  squared  i)a])er,  and  the 
nature  of  the  function  is  determined  from  tlie  curve  obtained 
bv  the  ph)ttinji.  Whenever  possible  the  curve  is  reduced  to 
a  straijiht  line  by  assuming  an  equation  for  it,  and  then  per- 
forming a  mathematical  operation  upon  the  experimental 
results,  for  example  by  plotting  the  logs  or  .some  other 
function  of  the  numerical  results,  the  nature  of  the  operation 
being  suggested  by  the  shape  of  the  curve.  When  the  new 
points  obtained  are  seen  to  Ijc  on  a  straight  line  the  assumed 
equation  to  the  experimental  results  is  proved  to  be  correct, 
and  its  constants  are  at  once  determined  from  the  equation 
of  the  straight  line. 

If  all  the  points  lie  very  nearly  on  a  straight  line  then  tliis 
can  be  drawn  with  a  fair  degree  of  accuracy,  but  if  as  very 
often  happens  there  is  a  certain  amount  of  irregularity,  and 
it  is  only  the  grouping  of  the  points  as  a  wliole  that  suggests 
a  straight  line,  then  it  will  be  found  that  quite  a  number  of 
straight  lines  can  be  drawn,  each  one  of  which  seems  reasonably 
to  fit  the  points.  There  is  obviously  only  one  line  which  best 
represents  the  results-  of  the  experiment,  and  if  the  position 
of  this  is  obtained  merely  by  guess  work  considerable  errors 
may  be  introduced  into  tlie  final  equation  obtained  to  express 
the  relationship  between  the  variables  of  the  experiment. 
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Fin.  1. 

A  consideration  of  two  possible  cases  will  ni.ike  this   clear 
Let  X  and  y  be  the  variables,  and  let  the  ex]i('riinental  curve 
be  a  straight  line  suggested  by  the  equation 
y  =  mx-\-c. 

Let  the  points  be  so  grouped  that  it  is  possible  to  draw  two 
lines  PQ,RS  each  one  of  which  seems  to  fit  the  points  obtain(!d 
by  plotting  (/  against  x.     (Fig.  I.) 

Mis' 

If  the  gradient  of  the  line  is  large  an  error  in  the  intercept 
C  on  the  y  axis  mav  not  seriou.slv  affect  the  value  of  y  because 
the  error  in  (/  introduced  by  this  error  in  c  will  bo  reduced  on 
the  ratio  c  to  (mx  +  c).  And  similarlv  with  an  error  in  the 
gradient. 

Suppose  now  that  the  curve  obtained  by  |>lotting  y  against 
X  suggests  an  equation  of  the  form 

y—ax". 
Taking  logs  we  have 

log  ?y=  log  a-\-n  log  X. 

Hence  the  correctness  or  otherwise  of  the  equation  will  be 
established  by  plotting  log  y  against  log  x  and  noting  whether 
the  points  .so  obtained  lie  along  a  straight  line.  When  the 
line  is  drawn  the  intercept  on  the  y  axis  will  give  the  value 


of  log  '(  from  which  a  can  be  immediately  determined  ;  and 
the  gradient  will  give  the  value  of  n.  Now  an  error  in  the 
interce])t  will  be  magnified  when  the  antilog,  i.e..  the  value 
of  (I,  is  found.  For  exam|ile,  su|)pose  that  it  is  ])ossil)le  to  draw 
two  straight  lines  as  before,  each  of  which  seems  to  fit  the 
points,  and  sui)i)o.se  that  these  intercepts  are  1-0  and  1-02,  a 
difference  of  2  per  cent.  The  antilog  of  these,  namely,  the 
corresjjonding  values  of  a,  are  respectively  10-0  and  10-4:7, 
a  difference  of  1-7  per  cent.  Further,  since  the  equation  is 
of  the  form 

the  error  in // will  be  the  same  since  a  is  here  the  cueflicient 
of  the  power  of  x  and  not  an  added  constant.  An  error  in 
the  determination  of  n  will  in  this  case  be  magnified  since  n 
is  the  power  of  x,  and  the  greater  the  value  of  n  the  greater 
the  error.  Hence  when  the  experimental  curve  suggests  an 
equation  in  which  the  power  of  x  is  greater  than  unity  the 
fixing  of  the  j)osition  of  the  straight  line  requires  a  consider- 
able amount  of  care. 

If  the  experimental  results  are  of  such  value  that  they 
justify  the  extra  expenditure  of  time  it  is  advisable  to  calculate 
the  equation  to  the  straight  line  by  the  method  of  correlation, 
since  this  method  gives  the  best  straight  line  for  any  given 
set  o"f  observations.  As  an  illustration  of  the  method,  the 
results  of  a  determination  of  the  fusing  currents  of  copper 
wires  of  different  diameters  are  given  in  the  Table.  In  the 
first  two  columns  are  the  diameters  and  fusing  currents.  On 
plotting  current  against  diameter  a  curve  is  obtained  the 
e()uation  to  which  is  obviously  of  the  form 

Logs  are  therefore  taken  and  on  plotting  log  C  against  log  d 
the  points  come  very  closely  on  a  straight  line.  The  points 
are  marked  with  a  ring  in  the  figure.  Th(>  logs  are  given  in 
columns  three  and  four  of  the  table,  and  at  the  foot  of  each 
column  the  total  and  mean  is  worked  out.  Columns  five  and 
six  give  the  deviations  of  the  individual  values  in  columns 
two  and  three  from  the  mean  values.  Columns  seven  and 
eight  give  the  squares  of  these  deviations  ami  column  nine 
the  product  of  the  deviations.  The  square  roots  of  the  mean 
values  of  the  squares  of  the  deviations  are  called  the  Standard 
Deviations.  In  this  particular  case  we  have  for  the  standard 
deviations 

o-^2=-093.-.(7j:=-305 

o-/=-221.-.<T„=-47d 

a  quantity  called  the  "  Correlation  Coefficient  '"  is  determined 
from  the  exj)ression 

Z  (xy) 


where   w  =  No.   of   observations. 

Its  magnitude  lies  between  the  limits:  1  and  the  nearer 
it  is  to  unitv  the  more  closely  are  the  ])oints  grouped  about 
the  straight  line.  'It  is  therefore  a  measure  of  {a)  the  accuracy 
of  the  observations,  (/;)  the  truth  of  the  assumed  law  correcting 
the  values  of  the  two  variables.  In  experimental  work  with 
any  pretence  to  accuracy  its  value  should  certainly  not  be 
less  than  •9.'5  unless  other  quantities  affecting  the  experi- 
mental results  can  not  be  kept  con.stant.  If  such  quantities 
can  not  be  kept  constant  the  results  will  hardly  justify  the 
trouble  of  working  out  by  this  method. 

From  the  values  given  we  have 


mrrj.(r„=r75 
Z(xy)  =  \-U. 
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Table. 


Deviations  from  means. 

amperes. 

Log  a  =  X. 

Log  c=y. 

a:-. 

y-- 

n-r;/). 

millimetres. 

-■        1        y. 

0110 

3-05 

— 0-9580 

0-4843 

-0-4990 

-0-7521 

0-249 

0-5660 

0-376 

0-123 

3-75 

0-9101 

0-5740 

0-4505 

0-6624 

0-203 

0-4.390 

0-29.1 

0-190 

0-85 

0.8357 

0.2616 

0-4007 

0-0684 

O-IOOO 

0-106 

0-231 

9-15 

0-li3()4 

0-3014 

0-1768 

0-27oO 

0-0313 

0-0758 

0-049 

0-272 

11-05 

0-5(i54 

1-0004 

0.1058 

0-1700 

0-0112 

0-0289 

0-018 

0-309 

13-75 

o-5i«;o 

11383 

0-0504 

0-0981 

0  00254 

0-00962 

0-005 

0-309 

lS-75 

0-4330 

1-2729 

+0-0260 

+  0-0365 

0-00071 

(1-00133 

0-001 

0-415 

23-0 

0-3829 

1-3017 

00767 

01253 

0-00589 

0-0157 

0010 

0-557 

3-1-0 

0-2541 

1-5378 

0-2055 

0-3014 

0:0403 

0-0907 

0-0(i2 

0-707 

49-6 

0-1500 

1-0955 

0-3090 

0-4591 

0-0956 

0-2105 

0142 

0-910 

t)S.3 

0-0410 

1-8344 

0-4180 

0-5980 

0-175 

0-3575 

0-216 

1-117 

118-0 

+  00480 

2-0738 

0-5076 

0-8374 

0-238 

0-7010 

0-425 

5-5153 

14-8362 

1-1509 

2-6567 

£C,r2/)  =  1-709 

Means 

a:  =  -0-4596 

2^=1-2364 

(5.f==0-093 

tj/=0-221 

=o-ys. 


Hence  correlation  coefficient 

1-7.5 

'"1-75^ 

Putting  r=logC 

A'  =  log(/ 

//  =  mean  of  fnurth  eoliiiun 
a;  =  niean  of  tiiinl  column. 
The  diuation  to  the  straight  line  i.s 


(!'-//)  = 


(A'- 


Hence 


logo- 1-236=  1-.51  (lQgf?  +  -46) 
log  c=  1-51  log  r/  + 1-931 
«  =  1-51 
a  =  antilog  1-931  =  85-31. 


In  conclusion,  it  should  be  noted  that  this  method  does  not 
eliminate  errors  of  experiment,  but  it  does  make  the  best  of 
any  given  set  of  observations,  and  prevents  the  introduction 


B^ 


^0 


of  further  errors  through  a  bad  choice  in  the  straight  line. 
The  line  whose  equation  is  worked  out  as  above  is  that  for 
which  the  error  is  the  least.  The  theory  of  the  method  is 
appended. 

Let  the  axes  of  co-ordinates  be  referred  to  the  ])oint  (./ .  //) 
as  origin.  Then  the  straight  line  will  pass  through  the  origin 
and  its  equation  will  be  of  the  form 

A'=Ar. 

Let  (./■,  //,)  be  the  co-ordinates  of  aiiv  experimental  point  P 

(Fi-    2.) 

Then 

(P£)^  =  ,.,^-2^-,//,+%,^ 

The  length  FB  is  obviously  the  error  in  the  X  value  of  this 
])articular  point.  For  all  the  points  the  sum  of  the  squares 
of  the  errors  is  therefore 

=  na-^  —  ina-.jjjykr+nlro-J'- 
=  n  (o-/  -  2/:(r.tJ-,,  ;■  +  l;r<T,;^) 

Where  r=Z^^^ 


and  r,  n.  a-^  and  o-j,  have  the  same  meaning  as  before.  Differen- 
tiating the  above  expression  for  Z(PB~)  with  respect  to  k  and 
equating  to  zero,  we  have  for  the  minimum  value  of  k 

-2<T^cr„r+2k<j-/  =  0. 

Therefore  k  =  —  .  r. 

Hence  the  straight  line  for  which  the  mean  square  of  the  errors 
in  the  X  values  is  a  minimum  is 


Referred  to  axes  through  the  origin  this  becomes 

(A-^)=";''(r-7). 

Similarly  the  equation  to  the  straight  line  which  makes 


/ 

/ 

/ 

> 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

-1-2        -10 
Log.d, 


-0-8       -0'6       -0'4. 


-0-2 


the  mean  scpuire  of  th 


Fig.  3. 
errors  in  Y  a  minimum  is 


(Y^!f)  =  ^'    (A-x). 

It  is  this  equation  which  was  used  in  the  preceding  calcu- 
lations since  it  was  decided  to  find  a  function  of  ic  from  which 
the  corresponding  »/  value  could  be  calculated. 
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Theory  of  Anton ii a   llesislance. 


lly    W.    II.    I-: 

In  rlio  first  volmiif  of  his  "  lilfctromajiiictic  'riu'iiiv," 
Hcavi.sidc  dt'.-*iril)i's  the  iiianner  in  which  thi>  Kanulav  lines 
bolon};ing  to  an  oluctrii-  chargo  an-  di-tai-lu'il  as  radiation  when 
the  charge  moves  to  and  fro  on  a  simple  vertical  antenna  with 
the  siMjed  of  electric  waves.  From  his  reasoning  we  see  that 
all  the  parts  of  the  Faraday  lines  accompanying  the  charge 
on  its  upward  motion  continue  their  outward  motion  after 
the  charge  has  reversed  its  velocity  and  .started  down  the 
antenna.  We  may  also  conclude  that  when  the  speed  of  the 
charge  is  less  than  that  of  electric  waves,  and  is  not  reversed 
with  infinite  abruptness  at  the  top  of  the  wire,  then  only  a 
fraction  of  the  Faraday  lines  is  detached.  It  follows  from 
formula;  for  radiation  that  this  fraction  diminishes  as  the  s|)eed 
of  the  moving  charge  diminishes,  that  is  to  say,  as  the  fre- 
quency of  the  oscillations  of  the  antenna  diminishes-  anil  that 
the  fraction  is,  in  fact,  proportional  to  the  frequency  as  a  first 
a|)])ro.\iniation,  even  when  the  charge  has  the  distributed 
character  inevitable  in  ])ra(tice.  The  fraction  of  the  moving 
Faraday  lilies  which  does  not  return  into  the  antenna  accounts 
for  the  energy  spent  in  radiation ;  the  remainder  of  the  lines 
move  to  and  fro,  and  accounts  for  the  waste  of  energy  in  the 
ohiiiic  resistance  of  the  ground  and  conductors,  and  in  the 
dielectric  losses  of  the  insulators  and  masts.  It  is  as  if  one 
component  of  the  whole  antenna  current  might  be  n^garded 
as  completely  occiii)ied  in  supi)lying  Faraday  lines  that  are 
continuously  detached  while  the  remainder  is  occupied  with 
the  losses  just  enumerated.  Of  course,  some  part  of  the  energy 
of  the  lines  detached  is  also  wasted  in  the  neighbourhood  of 
the  antenna  ;  but  this,  though  of  importance  to  the  distant 
receiving  station,  must  not  be  treated  us  additional  to  the 
portions  already  counted— it  is  already  included  in  the  energy 
initially  given  to  the  lines  detached.  We  shall  assume  in  what 
follows  that  the  ohmic  and  dielectric  losses  are  independent 
of  the  frequency  of  the  oscillations,  and  that  they  do  not  cause 
any  fhasc  displacements. 

Let  an  oscillatory  current  of  constant  magnitude  /  be 
supposed  running  in  an  antenna  ;  this  current  /  may  be  divided 
into  two  portions,  ('  and  /,  which  are  in  phase,  so  that  /  =  H  /. 
Let  the  portion  /  be  devoted  to  heating  the  conductors  and 
non-conductors  of  (and  about)  the  antenna,  and  thi!  portion  / 
be  concerned  w-ith  the  emission  from  the  antenna  as  radiation. 
The  portion  i  is  a  larger  fraction  of  the  whole  current  at  high 
frequencies  than  at  low  frequencies,  and  ///  may  be  taken  to 
vary  a])i)ro.\imately  as  the  first  power  of  the  frequency  /.  \Vc 
therefore  write 

?//  =  «/, 

where  a  is  independent  of  frcipiency  and  magnitude  of  current. 
The  power  consumed  is  divisible  into  two  |)ortions  namelv, 
that  spent  in  joulean  heating  and  that  spent  in  radiation-  a 
statement  which  may  be  written  in  the  forms 

P=ri'  +  mj- 

='rP—2rIj+{r+m)f 

=  {r—2raf+{r+m)a-p]r-, 

in  virtue  of  the  preceding  equations.  But  the  power  consunu-d 
is  etpial  to  the  antenna  resistance  R  multiplied  by  the  square 
of  the  antenna  current,  and  therefore  the  bracketed  quantity 
in  the  last  equation  is  the  antenna  resistance.  This  may  be 
written 


<:«:i.i-:s.   i>.s... 

obtain  a  parabola,  as   shown   in    Fig.   I.     The  equation  for  /' 
also  indicates  that  /it=  r  at  two  values  of  /  given  by  the  equation 

that  is,  whin  af  =  0 

and  o/=         -. 

r  +  III 

The  latter  value  of  /  may  be  designati'd  /„,  so  tliiil 

2c 


nil,,  ,  f  V"  '■"' 

t  V('+"')J        '■+' 


This  is  a  miniiiiuiii  when 


aj=- 
r  +  m 


a(r~  III)' 


and  thiTefon 


R- 


'■'^'il-'y 


whence,  putting  /  =  .s,/.,  where  «  is  the  sjieed  of  electric  waves, 
and  /fl  — *7^>  we  obtain 

r  /- 

where  b  is  a  numeric. 

This  simple  analysis  cannot  hold  strictly  linwn  lo  wave- 
lengths so  short  as  the  natural  wave-length  of  the  antenna, 
because  by  taking  the  quantity  a  as  a  constant  the  distribution 
of  current  on  the  antenna  has  been  assumed  invariable  through 
all  changes  of  freciuciicv,  which  is  not  the  case. 


i-^ 

/ 

.? 

/ 

/ 

+ 

1  r 

\i^,„. 

\rn 

n 

--  -y-  Frequency 

and  then  ^,„= ~  . 

r  -\-  in 

When  values  of  R  and  /  are  taken  as  ordiuates  and  abscissae,  we 


I'lc  I.  .\NTKXNA  Resistance  as  a  Function  of  Frequency. 
Nut*'  tli.it  wlicn  the  curve  is  drawn  with  wavelengths  as  absnisstc 
it  takes  the  sha])e  shown  in  Fig.  57,  l>.  129,  of  the  "HandbDok." 

Those  interested  in  the  subject  of  the  effect  of  current  dis- 
tribution upon  the  form  of  the  radiation  field  may  consult  a 
Paper  by  B.  van  der  Pol  in  the  "  Proceedings  "  of  the  Physical 
Society,  .lune,  1917,  where  some  remarkable  diagrams  of  the 
field  are  given,  though  radiation  resistance  is  not  there  dis- 
cussed. For  wave-lengths  shorter  than  the  fundamental  our 
equation  cannot  be  given  much  weight ;  but  for  longer  wave- 
lengths it  accords  fairly  well  with  experiment.  As  a  rule  the 
published  measurements  of  antenna  resistance  give  insuflieient 
data  concerning,  for  example,  the  h.f.  resistance  of  the  loading 
coils  used  for  altering  the;  wave-length  during  the  observations, 
and  therefore  it  is  not  jjossible  to  make  an  adeipiaU^  com- 
parison of  the  theory  with  experiment.  Li  consecjuencc,  the 
writer  assumed  in  the  first  and  second  editions  of  his  "'  Hand- 
book "  (at  p.  130  in  the  second  edition)  that  the  quantity  Aq  in 
the  above  equations  re|)resents  the  natural  wave-length,  and 
that  )■  is  e(|ual  to  /i'„,  the  resistance  at  the  natural  wave-length, 
and  also  that  h  '6  ;  these  values  fitted  some  of  the  available 
data  reasonably  well.  But  if  these  assumptions  bo  not  made 
a  better  fit  can  be  made  to  a  curve.  For  example,  the  curve 
of  Fig.  59  at  p  1.31  in  the  ^-  Handbook  "'  i.^^  fitted  well  by  taking 
the  round  figures 

;'.n=600,     r-d-O  and  b---2-n. 
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Electric  Sij^nallin^  at  Victoria  Station. 


A  New  3- Position  System  at  \Vork. 


The  signals  u-sually  employi-il  on  the  railway  systems  of  this 
country  consist  of  semaphore  ariii-;,  which  work  in  the  lower  left- 
hand  quadrant.  The  oixtration  of  this  arm  is  generally  effected 
purely  by  mechanical  means  from  a  signal  box,  though  there  are  an 
increasing  number  of  installations  where  electric  or  electro-pneu- 
matic power  is  employed  to  reduce  the  labour  of  the  signalman. 
The  introduction  of  track  circuiting,  and  a  desire  to  relieve  the 
signalman  of  certain  mental  res])onsibilities  at  busy  railway  centres, 
are  also  factors  which  have  assisted  the  introduction  of  automatic 
apparatus. 

The  signalling  system  recently  installed  at  the  Victoria  Station 
of  the  South  Eastern  &  Chatham  Railway  in  London  goes  a  step 
further.  In  the  first  place  the  signal  arms  operate  in  the  upper  left- 
hand  quadrant,  and  ha\c  tlircc  instead  of  two  positions.  A  new 
position  is  pro\-ided  for  arresting  tlic  arm  at  45  dcg..  which  indication 
shows  the  driver  that  he  may  [jrocecd  slowly.  Tliis  re-arrangenicnt 
of  the  signalling  installation  lias  also  permitted  the  concentration  of 
all  the  operating  mechanism  at  tliat  terminus  in  one  signal  box.  The 
result  is  a  decided  improvement  in  running  the  trains  in  and   out 


lever  handles,  black  enamel  ha\ing  Ijccn  substituted.  To  distinguish 
between  the  functions  of  various  levers  the  horizontal  parts  of  the 
casting  are  coloured  red  for  signal  levers,  black  for  point  levers,  while 
those  having  special  functions,  such  as  the  bolt  locking  lever,  are 
coloured  blue  in  accordance  with  the  usual  practice  of  the  South 
Eastern  &  Chatham  liailway.  Above  each  lever  is  mounted  a  com- 
bined electric  lamp  case  and  numljer  plate,  which  is  placed  at  an 
angle  rendering  it  easily  ^dsible  to  the  person  operating  the  levers. 
This  lamp  is  used  in  conjunction  with  the  electric  locking,  and  gives 
an  indication  by  lighting  up  as  to  whether  the  lever  m4y  be  moved 
or  not. 

The  Power  Sy.stem. 
The  «  hole  of  the  signalling  and  point  system  is  operated  Ijy  direct 
current,  the  points  and  signals  being  supplied  at  110  volts,  and  the 
track  circuit  system  at  12  volts.  AH  the  roads  arc  equipped  with 
track  circuits,  whose  functions  are  to  control  the  locks  on  the  signal 
and  point  levers  through  a  relay  sjstem.  They  also  automatically 
replace  signals  in  the  stop  position  and  facing  jioint  lock  bars  are 
eliminated  route  and  section  locking  beina  substituted. 


Fig.  1. — View  of  the  Interlocking  Fr.v.me  at  Victoria. 


of  the  station  and  a  possibility  of  further  additional  simultaneous 
movements  of  trains  and  engines  being  effected  without  danger. 
For  this  to  have  been  done  with  ordinary  mechanical  signalling 
would  have  involved  considerable  alterations  to  the  then  existing 
system,  and  as  this  was  in  need  of  renewal  the  opportunity  was  taken 
of  entering  into  a  contract  with  the  British  Power  Railway  Signal 
Co.  to  carry  out  a  three-position  installation  on  the  lines  we  have 
just  mentioned. 

To  give  some  idea  of  the  problem  involved,  it  may  be  noted  that 
the  luimber  of  train  and  shunting  movements  in  the  station  for 
24  hours  amounts  to  about  650. 

The  Xew  Signal  Cabin. 
The  new  signal  cabin  replaces  two  cabins  of  the  old  type.  It 
contains  one  interlocking  frame  for  the  oijeration  and  control  of  the 
points  and  signals,  this  frame  sufXTseding  the  two  manual  oi>erating 
frames  used  in  the  old  installation.  The  frame  is  equipjjed  with  200 
levers,  107  of  which  work  si<;nalindicatoi-sandreleases,  47  points,  two 
.scotch  blocks,  one  a  bolt  block,  while  43  are  spare.  The  unit  lever  sys- 
tem is  employed — that  Ls,  one  lever  is  used  for  each  function.  For  in- 
stance, in  the  case  of  a  cross-over  road  there  are  two  lever  slides,  one  for 
each  end  of  the  cross-over.  To  avoid  complication,  however,  these 
slides  are  coupled  together,  and  are  operated  by  one  lever  handle.  A 
departure  has  also  been  made  from  the  usual  practice  of  metal  plated 


Tlic  power  hou.se  is  a  single  stoi-cy  building  adjacent  to  the  signal 
box  itself.  It  is  di^ddcd  into  two  parts,  in  one  of  which  the  batteries 
are-  installed,  this  teing  partitioned  off  from  the  remainder  by  air- 
tight doors,  in  order  that  the  fumes  shall  not  affect  the  switchboard  or 
generating  plant.  Direct  current  at  400  volts  is  obtained  from  the 
mains  of  the  Westminster  Electric  Supply  Corpn..  and  this  drives 
two  motor-generators  which  are  available  for  either  charging  the 
batteries  or  for  supjjlying  cmrent  at  110  and  10  volts  respectively 
direct  to  the  interlocking  frame  and  signal  and  point  motors,  or  to  the 
track  circuit  switchboard.  One  of  these  motor-generators  has  an 
output  of  7i  H.p.  at  165  to  100  volts,  and  is  primarily  used  for  charg- 
ing the  Tudor  battery  which  operates  the  power  circuits.  The  other 
has  the  same  output,  and  supplies  current  at  35  to  10  volts  for  charg- 
ing the  track  circuit  accumulators  and  operating  the  low  tension 
au.xiliary  circuits  such  as  locks,  indicators,  &c. 

In  order  to  ensure  that  there  will  be  an  adequate  supply  of  power 
should  for  any  reason  th°  public  supi)ly  fail  a  stand-by  set,  consisting 
of  a  14  H.p.  Pclapone  gas  engine,  running  at  850  revs,  per  min.,  and 
coupled  to  two  generators,  is  provided.  One  of  these  generators 
suppUes  current  at  165  to  100  volts,  and  the  other  at  35  to  10  volts 
for  the  purposes  mentioned  above.  The  battery  room  contains  two 
batteries,  one  of  60  cells  with  a  capacity  of  ,350  ampere-hours  for 
power  purposes,  and  the  other  of  12  cells,  with  a  capacity  of  800 
ampere-hours,  for  the  track  and  auxiliary  circuits.     The  former  is, 
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of  course,  oilly  an  intermittent  supply,  while  the  latter  is  constant 
in  demand,  except  when  the  track  circuit  is  short-circuited  by  a 
vehicle. 

The  Lev?:r  Mf.c-h.^nism. 

Turning  to  the  switch  lever  mechanism,  each  lever  is  jirovided  « itli 
p  Tarn  slot  by  means  of  which  intermittent  motion  is  transmitted  to  a 
tanpet  bar.  In  the  preliminary  movement  of  the  lever  to  its  half- 
way position,  the  locking  tapjiet  is  moved  through  one  half  of  its 
stroke.  This  movement  locks  all  the  levers  which  would  conflict 
with  the  new  position  of  the  lever  in  cjuestion,  but  no  change  is  made 
in  the  0])-^rating  circuits.  The  signal,  or  point  motor.  hoAvever,  is 
switched  in,  and  ojjerates  as  explained  below.  When  the  movement 
of  the  point  or  signal  is  finished  the  "'  dynamic  action  "  effects  the 
release  of  the  lever,  and  permits  its  movement  to  its  final  position, 
thereby  unlocking  all  the  levers  which  do  not  conflict  with  the  new 
position  of  the  operating  lever. 

The  lever  is  prevented  from  completing  its  stroke  by  a  latch  and 
lock  mechanism,  which  is  released  electrically  by  the  dynamic  current, 
and  the  fact  that  it  is  possible  to  move  it  into  its  final  position  is  an 
indication  that  the  point  or  signal  has  operated  pro]5erly.  The 
movement  of  the  lever  from  the  reverse  to  normal  position  is  per- 
formed in  a  similar  way  in  the  case  of  the  point  lever,  with  the 
sole  modification  in  the  case  of  the  signal  lever  that  no  electrical  in- 
dication is  required  during  the  rever.se  movement.  This  mechanical 
locking  ensures  that  before  a  signal  can  be  given  over  any  route  that  all 
points  are  in  their  proper  positions  and  locked  in  that  position,  and 
that  all  opposing  signals  are  in  the  "  stop  "  position.  Xo  change 
can  be  made  in  thd  position  of  any  of  these  points  or  signals  until  the 
lever  controlling  the  signal  displayed  at  "  proceed  "  has  been  replaced 
in  its  proper  normal  position. 

The  PorsT  .\nd  Siqx.\l  Mechanism. 

The  point  mechanism  is  shown  in  Fig.  4.  It  is  designed  with  all 
its  ojwrating  parts  in  one  case,  thus  affording  complete  protection 
against  the  weather.  At  Victoria  this  mechanism  is  arranged  in  the 
six-foot  way.  The  motor  through  the  medium  of  the  train  of  gears 
drives  a  cam  gear  from  which  the  various  parts  of  the  machine  are 
operated.  The  details  of  the  operation  are  as  follows  :  When  the 
motor  is  switched  on  the  locking  bar  is  raised  and  the  points  are  un- 
locked. They  are  moved,  locked  in  their  new  position,  and  the 
locking  bar  again  lowered.  Finally  the  current  is  cut  off  the 
motor,  which  is  reversed,  so  that  it  is  properly  connect<'d  for  the 
TiJverse  movement.  The  motor  is  now  on  a  closed  circuit,  which 
includes  the  ""  indication  magnet."  The  momentum  acquired 
during  the  point-shifting  operation  enables  the  motor  armature  to 
revolve  for  several  revolutions,  and  the  current  generated  by  these 
revolutions  energises  the  "indication  magnet,"  and  permits  the  final 
movement  of  the  lever  mentioned  above  to  be  completed.  The 
changes  in  the  motor  connections  at  the  end  of  the  ojieration  are 
effected  by  the  mechanical  shifting  of  a  contact  block  in  the  pole 
changer.  This  contact  block  is  under  the  control  of  two  sets  of 
solenoid  magnets,  so  should  the  switch  fail  to  complete  ite  move- 
ment, the  controlling  lever  may  be  shifted,  thus  energising  one  set 
of  the  magnets,  and  causing  pole  changes  to  operate  the  points  in 
the  appropriate  direction.  This  arrangement  isof  great  use  when  the 
points  are  blocked  with  snow  or  ice.  as  it  enables  them  to  be  worked 
backwards  and  forwards  so  that  the  obstruction  may  be  dislodged. 
It  should  be  mentioned  that  the  cam  gear  in  the  operating  mechanism 
is  designed  to  ]jermit  a  free  run  of  the  motor  at  the  beginning  and  end 
of  the  operation,  while  a  friction  clutch  with  large  surfaces  and 
lined  ^ith  fibre  is  provided  to  protect  the  mechanism  from  shock 
should  its  movements  Ix"  obstructed. 

Turning -to  the  signal,  which  is  also  motor-operated,  when  the  bver 
is  moved  the  motor  starts  up  in  the  same  way  as  described  for  the 
point  mechanism,  and  raises  the  signal  from  the  stop  to  the  45  deg. 
position.  Upon  the  completion  of  thi»  movement  the  ojjerating 
circuit  is  opened  and  the  holding  circuit  is  closed,  thus  connecting 
the  holding  field  of  the  motor  in  series  with  the  o]x>rating  field  and 
armature.  The  design  of  the  pole-pieces  on  which  the  holding  field 
windings  are  mounted  is  such  that  the  magnetic  flux  thrown  acro.ss 
the  air-gap  between  the  motor  armatiu'e  and  the  pole-pieces  mag- 
netically locks  the  armature  against  rotation,  and  thereby  retains 
the  signal  arm  in  the  desired  position  so  long  as  the  circuit  is  intact. 

When  the  signal  lever  is  placed  in  its  normal  indication  position 
energy  is  cut  offfromthc  motor  and  the  signal  arm  returns  by  gravity 
to  the  stop  position,  thus  causing  the  gearing  and  motor  armature 
to  move  backwards  to  their  original  position.  Just  befoi-e  the  signal 
arm  reaches  the  stop  position  the  contacts  in  the  motor-circuit  are 
reversed,  so  as  to  be  ready  for  fiu'ther  ojieration,  while  the  eft'ect  of 
the  dj-namic  current  allows  the  controlling  lever  to  be  released  and 
restored  foits  normal  position.  This  has  the  further  advantage  that 
the  speed  of  the  returning  mechanism  is  checked  and  brought  to  rest 
without  shock. 


The  operation  of  the  signal  from  the  45  deg.  to  90  deg.  position  is 
dependent  upon  the  position  of  the  signal  in  advance.  A  signal  is 
held  in  the  90  deg.  position  through  the  medium  of  holding  fields  in 
the  same  manner  as  described  above.  The  return  from  the  90  deg. 
position  to  the  normal  is  also  effected  by  gravity,  but  if  it  is  decided 
to  check  the  signal  in  the  45  deg.  position  a  momentary  current  is 
caused  to  How  in  the  motor  winding  and  the  mechanism  is  thereby 
brought  to  rest. 

The  signals  operated  by  this  means  at  Victoria  are  of  the  ordinary 
semaphore  and  also  of  the  dwarf  type.  Examples  of  the  former  are 
shown  in  Figs.  3  and  5,  Fig.  5  showini;  one  of  the  semaphore  arms 
in  the  45  deg.  position,  while  the  other  illustration  shows  the  signal 
in  the  90  deg.  position.  The  dwarf  signal  is  shown  in  Fig.  2,  which 
also  gives  a  good  idea  of  the  general  arrangement  of  the  point 
ojieratins;  mechanism. 

The  Advantage.s  op  the  System, 

The  benefits  to  be  derived  from  the  use  of  such  a  system  as  this 
in  a  Inisy  station  like  Victoria  are  coasiderable.  In  the  fii-st  place 
the  numljcr  of  signals  is  consideral)ly  reduced,  as  practically  each 
signal  is  at  once  a  home  and  a  distant  signal.  This  means  that  there 
is  a  smaUer  number  of  mechanisms  to  be  maintained.  There  is  the 
further  advantage  that  the  three-position  method  conveys  a  more 
definite  instruction  to  the  driver  than  do  the  usual  indications.  This 
])articularly  applies  to  the  dwarf  or  shunt  signals, as  the  signalman  can 
move  the  arm  to  the  45  deg.  position  and  the  90  deg.  position  follows 
if  the  track  circuit  which  it  covers  is  unoccupied,  and  the  signal 
immediately  ahead  is  in  the  45  deg.  or  90  deg  position.  The  result 
is  a  greater  confidence  is  established,  and  more  accurate  -sAorking  is 
obtained. 

For  shunting  purposes  the  three-position  signal  presents  especial 
advantages.  For  instance,  in  ordinary  two-position  signalling  the 
driver  would  receive  the  same  signal  aspect  in  connection  with  adding 
a  horse-box  or  other  vehicle  as  he  would  for  shunting  to  the  next 
signal,  whether  near  or  far.  Again,  whilst  the  90  deg.  position  is  the 
er[Hivalent  to  the  shunt  forward  signal  in  ordinary  two-position 
signalling,  it  could  never  be  given  to  a  driver  to  enter  an  occupied 
section  or  a  dead-end,  as  this  position  is  governed  by  the  track 
circuit  and  the  signal  immediately  in  advance  of  it.  \  driver 
receiving  this  signal  is  assm^d  that  he  is  entering  a  section  of  line 
which  is  unobstructed  at  least  two  signal  sections  ahead,  and  this 
must  have  the  effect  of  giving  hiai  greater  confidence  and  tend  to  the 
shunting  work  being  carried  out  more  expeditiously. 

As  noted  above,  both  running  and  shunting  signals,  the  45  deg. 
position  is  governed  by  the  lever  movement,  and  the  90  deg.  position 
is  automaticaUy  given  when  trains  ar?  approaching  routes  that  are 
unoccupied  ahead,  and  the  signal  ahead  is  either  in  the  45  deg.  or 
90  deg.  position.  The  running  signals  are  replaced  to  danger  by 
the  track  circuits  as  soon  as  a  train  passes  the  signal,  but  shunting 
signals  arc  not  controlled  by  the  track  circuit  for  their  45  deg. 
position.  When  these  thi-ee-position  signals  are  in  operation  at 
night-time  a  red  light  (horizontal  position  of  the  arm)  indicates 
"stop,"  a  \elloAV  light  (the  45  deg.  position)  indicates  "Proceed, 
but  be  prepared  to  stop  at  next  signal,"  and  a  green  light  (the  90 
dcir.  position)  indicates  "All  clear;  next  signal  is  off."  In  the 
case  of  the  shunting  (disc)  signals  the  same  coloured  lights  are  used 
at  night  to  indicate  the  corresponding  positions. 

We  have  to  thank  Jlr.  P.  C.  Tempest,  chief  engineer  and 
now  general  manager  to  the  South  Eastern  &  Chatham  Railway, 
for  permission  to  publish  an  article  on  this  subject,  and  our  acknow- 
ledgments are  also  due  to  the  British  Power  Signal  Company  for 
certain  details  of  this  interesting  mechanism.  The  half-tone  illus- 
trations which  accompany  this  article  are  published  by  the  courtesy 
of  the  "  Railway  Gazcttp." 
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The  Kloctrical  Eqiiipnieiit  of  Artisan   Dwellings.' 


I.MO.N.VKII    MILM-: 


If  rloctricity  is  to  U>  cniijloyed  in  tho  artisan  ilwcUinfP!    which 
art"  projoctrtl  iimior  the  (iovprnniont  Hoiisin};  Scheme,  it  is  essential 
that  the  installation  casts  shoiiM  Ih'  very  much  iv(Iiic<m1.     On  the 
averaije,  the  honse  contemplated  would  n-<|uiiv  nine  li};litin^  points, 
ami  the  followinj;  arc  estimates  for  tlie  interna!  installation  work 
on  various  methods  at  pi-esent  -n  voijuef  :  — 
Cost  of  n-lij;ht  installation  in  screwed  enumelled  welded  tulie 
with  ti(K)-inegohm  jjnule  CM. A.  cable  of  sizes  conforming 
to   the   requirements   of   the   Institutitm,   inchidinij   main 
switch  and  main  fuses,  ilistributinn  hoard,  plain   iittint^s, 

lamps,    anil    switches ...  £19   I.T     8 

The  same  in  close-joint  conduit  with  continuity  fittings     ...      14     I     (I 
The  same  in  wood  casing...  ...  ...         ...         ...  ...      Hi     3     0 

The  same  with  wires  carried  on  porcelain  cleats  and  unpro- 
tecti'd  except   where  they  rise   through   Hoors  and  pa.ss 
through  walls "      II     4     8 

-As  regards  poss'ble  .savings  a  main-switch  could  well  l)e  eliminated 
hy  substituting  two  replacement  fuses.  In  nin?  cases  out  of  ten 
a  small  main  switeh  is  so  corroded  and  jamraod  with  du.st  and  dirt 
that  it  cannot  be  removed  without  breaking.  A  replacement  fuse 
can  Ik?  pulled  off  with  certainty,  and  if  it  is  put  in,  even  with  all 
lights  on,  no  harm  will  happen. 

It  se'^ms  some  form  of  uncased  cleat  wiring  mu'it  lie  used,  on  the 
grounds  of  economy.  .\  very  large  amount  of  work  «  as  carried  out 
on  this  system  for  the  War  Office  during  the  war,  and  the  late  Colonel 
Seaman,  then  Chief  Klectrical  Engineer  of  the  War  Ollieo,  informed 
me  that,  although  he  had  .seen  much  of  such  work  canicd  out  in 
the  worst  possible  manner,  he  had  never  tiaced  any  lire  or  aecidcnt 
hap|iening  therefrom. 

Jt  is  rpu'te  unnecessary  to  use  such  eo,=tIy  material  as  fiOII- megohm 
grade  cable  on  the  neutral  .side  of  sy.stems  directly  and  ])erman(ntlv 
connected  to  earth,  since  at  the  outside  the  insulation  of  (lie  braiding 
and  of  the  j)orcelain  cleat  would  be  amply  sufficient,  while  exjierience 
shows  the  fire  risk  is  small. 

Wiring. 

At  the  pres*>nt  time  a  \o.  18  S.W.G.  is  the  smallest  wire  per- 
mitted by  the  Wiring  Rules.  In  the  ease  of  twin  wires  the  mini- 
minn  size  permitted  should  Ije  reduced  from  \o.  18  to  Xo.  20  S.W.CJ  , 
Since  the  mechanical  strength  of  a  twin  20  S.W.t!.  wire  is  at  least 
equal  to  the  mechanical  sti'ength  of  a  single  18  S.W.fJ.  A  twin  wire 
might  l)e  used,  made  up  with  one  core  of  No.  20  S.W.(J.  insulated 
to  600-megohm  grade  with  a  bare  No.  20  S.W.Ci.  laid  in  long  spirals 
around  thi?,  and  the  who'e  braided.  Such  a  twin  conductor,  com- 
paii'd  with  two  se]X"rate  confluctoi-s  of  No.  18  gauge,  effects  a  saving 
of  oO  j>er  cent,  in  the  cost  of  wire,  and  is  amply  large  enough  to 
carry  the  current  required  at  a  pix^ssure  not  less  than  200  volts 

The  saving  due  to  the  employment  of  twin  wires  is,  however,  with 
short  runs,  more  than  lost  in  lalxmr  and  waste  of  material  where 
switeh  drop?  are  brought  down  to  hand  level. 

The  switch  drops  may  \te  replaced  by  a  comliincd  switch  and 
ceiling  rose  on  the  wall  near  the  ceiling  level,  and  o|K'iatcd  the  <:\\ifch 
by  a  cord  or  rod  attachment.  From  thi>:  celing  nne,  a  twin  flexible 
■wire,  pa.ssed  over  an  insulated  hook,  should  lie  run  directly  to  the 
point  where  light  is  requii-ed.  This  (win  flexible  should  consist 
of  one  insulated  wire  and  one  semi-'nsulated  wiiv.  In  this  way  a 
saving  of  40  ])er  cent,  would  lie  effected  in  the  co^t  of  flexible  cords. 
Incidentally,  the  arrangement  projiosed  has  tlie  advantage  of 
practically  insuring  branch  switches  l)eing  placed  on  the  live  side  of 
the  .system — a  jKJint  which  I  have  frecpiently  found  neglected  on 
otherwise  well-executed  installations,  while  a  single  wii-e  run  on 
porcelain  cleats  is  much  less  conspicuous  than  the  usual  two  or 
thi-ee  wires  run  side  by  side  on  multii)le  cleats.  Where  conductors 
run  of  necessity  through  floors,  they  should  lie  protected  up  to  the 
skirting  level  or  possibly  above  hand  reach,  jH-eferably  in  J  in. 
insulating  tulie.  They  should  also  lie  protected  in  a  similar  manner 
wheie  passing  through  walls.  The  total  result  of  the  economics 
suggested  is  that  the  cost  of  a  9-light  installation  would  amount  to 
£7,  as  again.st  from  £19  13s  8d.  to  £11  4s.  8d.  for  the  cost  of  a  similar 
installation  on  the  recognised  methods. 

Services  .\Nn  T.^riffs. 

It  is  of  importance  that  the  capital  cost  of  services  be  materially 
reduced,  and  it  is  suggested  that  the  supply  from  house  to  house  of 
the  group  should  lie  made  liy  means  of  bare  overh(!ad  wires  carried 

*  .■\bstract  of  a  Paper  read  Ix-fore  the  Institution  of  Klectrical  Engineers. 

t  All  estimates  in  this  Paper  are  baaed  on  the  prices  ruling  in  the 
autumn  of  1919  and  the  sizes  of  wires  then  in  commf)n  use.  Increases 
in  the  cost  of  labour  and  material  and  recent  variations  in  the  sizes  of 
wires  do  not,  however,  materially  alter  the  comparative  figures. 


on  insulator^!  attached  to  the  ehinuieys  of  the  buildings,  and  that 
the  supply  should  enter  at  the  top  of  the  house  an<l  not  at  the  bottom, 
the  supply  authority's  apparatus  Ijeing  lixcd  on  the  up|K'r  lloor 
instead  of  on  the  lower  tloor.  This  arrangement  has  I  he  further 
ailvantage  of  providing  the  driest  position  for  lixing  the  supply 
authority's  apparatu.s.  Wlieiv  lighting  only  is  installed  consumers 
might  Ix'  charged  a  lixed  aiunud  rate  anil  a  meter  eliminated. 

The  objections  to  such  a  lixed  charge  under  a  contract  for  lighting 
r)nly  is  that  it  leads  to  extravagant  consumption  and  to  th<'  dis- 
honest use  of  lighting  points  for  electric  kettles,  irons,  and  all  the 
various  a]tpliances  which  can  !«■  utilized  with  a  lamp-socket  adapter  ; 
or,  on  the  other  hand,  to  the  use  of  ek-ctricity  for  domestic  purjioses 
other  than  lighting  lieing  ham|X'rcd.  The  method  has  Iwcii  tried 
in  two  small  agricultural  towns  of  a  very  similar  size  and  character 
with  results  varying  in  a  remarkable  way.  in  the  one  ca.se  the 
annual  consumption  worked  out  on  the  average  to  ."tl  units  ]X!r 
40-watt  lamj)  installed.  In  the  other  case  the  annual  consumption 
worked  out  at  46  \inits  p^r  annmn  per  lamp  installed.  On  investi- 
gation it  was  foun<l  that  theii'  were  a  very  large  number  of  kettles. 
irons,  dte.,  used  in  the  town,  the  current  for  whidi  was  not  paid  for  ; 
and,  in  fact,  as  a  method  of  promoting  the  sale  of  domestic  appli- 
ances T  would  commend  this  system  of  charging  for  the  consideration 
of  the  Electrical  Development  .-V.ssociation. 

This  difficulty  could  be  met  by  installing  one  meter  for  cvcrv 
dozen  or  20  hou.ses,  charging  a  fixed  rental  sufficient  to  cover  the 
most  extravagant  use  of  current  for  lighting  purposes,  and  allowing 
a  quarterly  ri'bate  to  each  consumer  when  the  meter  reading  show-d 
a  consumption  Ixlow  the  predetermined  estimated  figure. 

SfPPLY    FOR    ALL    PfUPOSES    ESSENTIAL. 

It  is  highly  desirable  that  a  supply  of  electricity  should  he  avail- 
able for  all  purjio.ses.  This  necessitates,  that  the  anticipated  revctiuc 
would  be  sufficient  to  justify  this  expenditure.  .As  regards  heating, 
the  ehminatioii  of  fires  from  the  room  where  heat  is  constantly 
required  cannot  be  anticipated.  But  in  bedrooms,  where  artificial 
heat  is  only  required  in  ease  of  sickness  and  on  rare  occasions,  electric 
stoves  are  eminently  suitable  By  substituting  for  chimneys  and 
grates  efficient  forms  of  ventilation  in  all  rooms,  but  living  rooms, 
would  save  £25  per  house  and  would  further  provide  an  adilitional 
losq.  ft.  of  floor-space.  The  cost  of  wiring  with  twin  wires  for  the 
heating  plu.g  would  only  amount  to  approximately  18s.  jx?r  point. 
F)lectric  stoves  and  other  electrical  apparatus  should  be  available 
on  the  estate  for  hire  by  the  tx-nants. 

It  will  pay  the  electricity  supply  undertaking  to  quote  preferential 
rates  for  crooking  in  an  artisan  dwelling,  since  the  range  will  be  used 
chiefly  for  the  midday-dinner  at  or  near  the  lime  of  minimum  day- 
time load  on  the  station. 

The  Hot  Water  St-iTLV. 

The  stumbling  block  to  electrical  cooking,  however,  is  the  question 
of  flomestic  hot-water  supply.  Separate  anthracite  stoves  or  gas- 
heated  gcy.sers  are  costly,  and  the  heat  losses  with  unlagged  cisterns 
an<l  pilK's  are  high.  The  question  of  the  electrical  heating  of  water 
for  domestic  stipply  merits  more  investigation  and  consideratioti  than 
it  has  yet  received.  There  are  several  electric  water-heaters  on  the 
market  for  which  an  efficiency  of  90  per  cent,  or  over  is  (claimed 
when  the  apparatus  is  used  to  its  full  caiiacity  over  a  [X'riod  of  24 
hom-s.  It  apiiears  essential  that  some  form  of  thermal  storage  be 
employed  if  electric  heating  of  water  is  adopted.  To  give  a  con- 
venient supply  of  bath  water,  18  gallons  of  water  at  a  tem|K'rature 
of  104°F.  should  be  available  within  10  minutes;  and  to  provide 
this  without  thermal  storage,  even  with  a  heater  of  100  per  cent, 
efficiency  and  assuming  a  temperature  of  .'>'>  V.  for  the  inflowing 
cold  water,  would  require  over  lo  kw.  for  10  minutes.  With  arrange- 
ments which  would  ensure  that  the  water-heater  load  was  off  at 
times  of  peak  load,  a  rate  of  .Jd.  per  unit  or  less  should  be  quoted 
for  this  service.     This  works  out  at  just  over  6d.  a  day. 

The  objections  to  thermal  storage  by  means  of  the  heated  cast- 
iron  block  are  the  weight  and  Inilkiness  of  the  ai)])aratus.  The 
objection  to  thermal  storage  in  the  hot  water  itself  is  that  either  a 
large  cistern  is  required  for  adequate  storasie.  or  that  the  water  has 
to  be  stored  at  a  high  temperature,  increasing  the  thermal  los.ses 
and,  moreover,  rendering  the  water  unpotable  and  liable  to  deposit 
scale.  Water  at  a  boiling  temperature  should  be  available  in  small 
quantities,  a  somewhat  larger  quantity  at  about  1S0°P.,  and  a 
copious  supply  at  104°F. 

Although  a  domestic  hot- water  supply  may  Ix;  obtained  more  cheaply 
electrically  than  in  any  other  way  the  price  is  still  high  for  an 
artisan    family      The   direction   in   whit-h   the   final  solution   of  the 
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problem  lies  is  to  fit  a  small  boiler  in  the  parlour  grate,  to  store  tepid 
water  at,  say,  80°F.  or  90°F.  in  winter  time,  and  to  employ  what 
may  be  called  an  electro-thermic  booster  to  raise  the  tepid  water 
to  the  required  temperature. 

The  solution  of  the  hot  water  problem  is  the  key  to  the  extensive 
introduction  of  electric  cookint'.  Leaving  out  of  co.isideration  the 
provision  of  a  hot  water  supply,  the  capital  cost  of  the  complete 
electrical  equipment  of  an  artisan's  dwelling,  including  cooling 
apparatus,  is  practically  covered  by  the  sa\-ing  on  the  building  by 
disjiensing  T\-ith  chimneys  and  grates.  The  introduction  and  wide 
distribution  of  cheap  electrical  power  in  artisans"  dwellings  may,  to  a 
large  extent,  revi^-ify  cottage  industries,  and  the  coming  generation 
will  see  women  and  elder  children  again  working  in  their  homes 
instead  of  crowding  to  the  factory,  to  the  great  social  advantage  of 
the  communitv. 


This  Paper  and  the  Report  of  the  Earthinsr  .Subcommittee  of  the 
Wiring  Rules  Committee,  an  abstract  of  which  will  be  found  on  page 
376,  were  discussed  together  at  the  meeting  of  the  Institution  last 
week.  We  give  below  an  account  of  the  remarks  of  the  various 
speakers. 

Mr.  J.  W.  Beauch.\mp  said  there  was  a  good  deal  of  diversity  of  opinion 
in  fixing  reasonable  prices.  Some  contractors  put  forward  prices  for 
the  ■■  cheaper  "  systems  much  greater  than  one  would  expect  to  pay  for 
tube  systems.  More  mone\'  should  be  spent  in  the  factory  and  less  on  the 
work  in  the  buildings,  the  cable  and  fittings  must  be  got  ready  and  handed 
to  the  mreman  so  that  he  would  merely  have  to  nail  them  up.  Mr. 
Milnes  figures  for  cost  varied  from  3  to  I  per  cent,  on  a  £700  house. 
Even  if  there  were  a  difficulty  in  getting  heating  and  cooking  in,  they 
should  be  prepared  to  spend  a  good  deal  of  money  to  get  electric  light 
into  these  workmen's  dwellings.  Assuming  that  only  a  quarter  of  a 
million  of  the  proposed  houses  were  within  the  reach  of  electricity  supply, 
that  meant  about  21  millions  of  money  for  electrical  contractors,  while 
the  supply  of  energy,  lamp  renewals,  &c.,  must  also  represent  very  large 
business.  Whether  they  got  this  business  depended  upon  the  people 
who  had  its  giving  out,  i.e.,  members  of  local  authorities,  architects  and 
surveyors,  who  had  to  be  converted  and  educated — taught  that  elec- 
tricity meant  a  cleaner  house,  cheaper  upkeep  and  probably  a  higher 
economic  rent.  The  rent-paying  power  of  the  workmen  to-day  had, 
perhaps,  not  b;en  fully  explored.  As  time  went  on  they  would  probably 
get  simpler  tariffs,  cheaper  cooking  apparatus,  and  the  meter  problem 
would  be  solved  partly  by  24-hour  supj)ly  and  partly  bj'  the  use  of  waste 
heat  from  generating  stations. 

Mr.  G.  8:0TT  Ram  (H.M.  Electrical  Inspector  of  Factories)  gave  an 
account  of  the  genesis  of  the  Earthing  Sub-Committee.  They  had 
experimented  with  earth  mres  of  the  sizes  given  in  the  Institution  rules 
and  found  they  got  much  too  hot.  The  temperature  that  the  ^vire 
reached  indicated  the  ma.ximum  current  it  should  carry  and  the  time  it 
should  carry  it.  That  was  limited  by  the  existing  regulations  as  regarded 
fuses.  Anything  under  double  the  working  current  wa«  permitted  for 
an  unlimited  time.  It  was  found  under  those  conditions  the  earth  wires 
would  get  hotter  than  was  prescribed  in  another  of  the  rules.  One 
suggestion  given  in  the  Report  Mas  that  the  margin  on  fuses  should  be 
reduced.  If  that  were  done,  the  existing  sizes  of  the  conductors  could 
remain,  and,  assuming  that  that  method  would  be  adopted,  the-eorre- 
sponding  size  of  earth  wires  had  been  worked  out. 

Mr.  H.  H.  Berry  said  he  was  entirely  in  favour  of  Mr.  Milne's  encased 
cleat  wire.  The  Wiring  Rules  Committee  would  welcome  any  sugges- 
tions from  members.  The  rule  that  adequate  double-pole  switching  on 
the  heating  circuits  in  connection  nith  the  heating  installations  in  the 
ordinary  home  must  be  used  was  practically  never  observed,  and  therefore 
the  Committee  considered  it  very  necessarj-  to  strengthen  their  rules  by 
eliminating  clauses  which  were  not  adopted  or  by  modifying  them  so  that 
the  Insurance  Comjianies  would  enforce  them.  The  reason  it  was  not 
practicable  to  install  a  double-pole  switch  with  a  greater  carrying  capacity 
than  2  kw.  on  everj'  heater  in  a  room  was  that  there  was  not  such  a  thing 
on  the  market.  This  meant  that  the  rules  were  disregarded.  An 
adaptor  was  being  designed  wliich  would  limit  the  apparatus  used  with 
it  to  a  certain  capacitj'.  The  avoiding  of  two  meters  was  most  desirable. 
As  regards  hot- water  supply,  electricity  should  be  used  to  "  top  up  "  the 
temperature  of  water  received  fro.n  a  communal  source.  He  used  hot 
water  to  keep  his  electric  cooker  hot.  so  that  he  merely  had  to  heat  up 
something  which  had  been  in  the  hot  storage  cupboard,  reducing  the 
current  considerably  and  also  the  time  taken  to  complete  the  cooking. 

Mr.  J.  Frith  said  the  meter  question  in  artisan's  dwellings  could  b= 
solved  by  the  use  of  a  maximum  demand  meter.  The  main  thing  on 
which  the  Earthing  Sub-Committee's  Rci)ort  stood  or  fell  was  the  state- 
ment that  the  earthing  wire  was  there  primarily  to  open  the  circuit  in 
cas?  of  a  fault.  It  had,  therefore,  to  carry  the  current  which  blew  the 
fuseortripped  the  breaker  and  to  prevent  the  carcases  of  motors,  snitch- 
gear,  &c.,  becoming  alive.  The  Institution  rules  regarding  the  carrying 
capacity  of  cables  and  fuses  were  incompatible.  Copper  was  not  the 
ngnt  metal  to  use.  The  conditions  laid  down  meant  a  large  earth  wire, 
but  that  was  better  than  a  fused  earth  wire. 

Mr.  W.  R.  Rawuxgs  did  not  like  the  open  wire  or  cleat  system.  He 
was  surprised  that  Mr.  Milne  had  not  referred  to  systems  solid  in  character 
though  low  in  price,  such  as  Henley's,  Callender's,  Stannos,  and  the  Fixed 
I'rice  Light  System,  which  last  would  overcome  many  of  the  difficulties 
the  author  referred  to.  In  the  early  days  he  (Jlr.  Rawlings)  had  done 
a  fair  amount  of  work  in  introiucting  Ughts  into  houses  free  of  initial 


charge.  That  made  work  for  the  contractor  and  for  the  supply.  The 
Fixed  Price  Light  Company  eliminated  all  main  switches  and  meters, 
and  used  one  service  for  each  block  of  houses.  They  took  a  single  Stannos'- 
wire  along  the  face  or  rear  of  the  building,  made  a  T  joint  using  a  single 
wire,  using  the  outer  as  a  return.  Inside  the  building  a  single-pole 
sn-itch  was  fixetl  from  which  the  necessary  number  of  lights  were  rim. 
Such  a  system  coidd  only  be  adopted  on  the  alternating-current  system, 
and  they  put  in  a  separate  wound  transformer  for  each  group  of  houses. 
The  Eartliing  Sub-Committee  recommended  that  the  fuse  should  be 
reduced  to  a  .')0  per  cent,  overload.  He  was  not  sure  that  that  was 
sufficient  margin. 

Mr.  H.  J.  Ca.sh  said  if  the  wiring  must  be  got  into  the  artisans'  dwellings 
at  all  costs  it  was  far  better  to  cut  do\™  the  cost  of  the  installation  than 
to  spend  large  sums  on  propaganda  work.  He  agreed  with  Mr.  Rawlings 
that  open  wiring  should  be  avoided  in  artisans'  dwellings  if  possible,  but 
with  Jlr.  Milne's  system  with  horizontal  runs  under  the  floors  and  cleats 
half-way  down  the  wall  and  boring  through  the  joists,  there  would 
practically  be  no  open  niring.  The  switch  ceiling  rose  should  be  rapidly 
developed,  though  it  might  not  at  present  have  the  same  life  as  the 
tumbler  switch,  which  was  now  reaching  perfection.  Half  the  cost  of 
the  wiring  part  of  the  installation  was  due  to  the  switch  drop.  It  should- 
be  as  near  the  light  point  as  possible.  If  a  cheap  service  had  to  be  pro-- 
vided  one  was  up  against  the  difficulty  that  the  heating  load  must  be 
carried  on  the  same  wire.  Electric  hot  water  heating  could  only  be  done- 
economically  on  a  large  scale.  Electrically  heated  airing  cupboards  had' 
generally  been  overlooked,  though  it  was  the  most  economical  form  to- 
use.  Many  artisans  would  be  skilled  enough  to  replace  the  fixed. price- 
laiupholder  by  one  of  their  own. 

Mr.  W.  Cross  said  on  a  S3'stem  with  which  he  was  connected'he  had' 
found  a  pressure  of  50  volts  between  the  neutral  and  the  earth.  The  cost- 
of  a  9-light  installation  as  given  b^'  Mr.  Milne  seemed  optimistically  low.. 
The  cost  of  switches,  branches  fittings,  lamps  and  shades  would  be  at 
least  £4  or  £3.  iOs.,  omitting  the  main  switch.  The  metal-covered  wire 
system  was  worth  consideration.  He  did  not  like  the  idea  of  cleats  in 
artisan's  dwellings.  Mains  could  be  run  through  the  false  roof  in  a  row 
of  houses,  which  would  reduce  the  cost  of  the  service.  He  favoured  a. 
separate  meter  for  each  consumer.  It  need  not  cost  more  than  45s. 
There  might  be  a  difficulty  in  making  a  fixed  charge,  plus  a  fixed  sum 
per  unit,  but  cue  might  find  a  rateable  value  basis  which  would  be  satis- 
factory. With  regard  to  water  heating,  he  believed  central  heating- 
might  be  the  best.  Neither  gas  nor  electricity  was  economical  for 
heating  water  at  present.  With  regard  to  the  Eartliing  Sub-Committee's 
Report,  most  of  the  faults  occurred  at  the  joints  or  connections  to  appa- 
ratus The  fuse  wires  should  not  be  rated  so  that  they  only  blew  at  50 
per  cent,  of  the  working  load.  That  practi  ally  meant  the  fuse  was  not^ 
calculated  on  the  conductor,  but  on  the  apparattis  it  protected.  In- 
many  cases,  especially  with  motor  loads,  the  current  at  switehing  on  was 
considerably  more  than  the  full  load  current.  He  did  not  think  it  was- 
desirable  to  reduce  the  permissible  fusing  current  compared  -with  the- 
working  current.  He  thought  the  table  proved  that  copper  was  quite 
satisfactory  for  a  fuse  wire.  It  was  an  advantage  that  the  fuse  should 
get  hot  at  little  more  than  the  normal  load. 

Mr.  S.  PooLEY  said  cheap  wiring  had  to  come,  and  soon.  He  was 
favourably  disposed  to  the  cleat  system,  because  there  was  so  much 
cheap  wire  on  the  market  that  the  more  one  had  it  in  evidence  the  better 
chance  one  had  of  looking  after  the  troubles  it  caused.  He  did  not 
altogether  like  this  semi-insulation,  as  one  could  not  always  depend  upon 
getting  the  uninsulated  wire  on  the  neutral  side.  A  rotary  switch  with' 
a  cord  pulling  always  in  the  same  direction  might  be  useful. 

Mr.  P.  RosuNG  remarked  that  the  metal-covered  t\(in  firing  system 
carried  out  the  requirement  that  it  should  be  worked  out  in  the  factory 
so  that  it  could  be  put  up  quickly.  It  could  be  installed  at  just  a  little 
higher  price  than  the  open  cleat  system,  and  if  switches  and  so  on  were- 
eliminated  in  some  of  the  other  s.vstems  they  woidd  come  down  too. 
The  cost  of  the  double  wire  metal-covered  system  before  the  war  was- 
about  los.  a  point.  That  had  now  gone  up  to  25s.  or  2Cs.  There  must 
be  tens  of  thousands  of  artizans'  d%vellings  now  wired  with  that  metal 
system,  and  the  upkeep  and  maintenance  were  practically  nil.  He  pro- 
tested against  the  discontinuance  of  co])per  wire  for  fuses.  They  had 
served  their  purpose  well,  anvAvay  in  the  smaller  sizes,  and  they  had  not 
heard  of  many  accidents  due  to  them.  Tests  in  a  10 -ampere  fuse  box 
showed  that  the  tin-covered  wire  would  carry  the  10  amperes  continu- 
ously and  would  blow  in  two  minutes  with  15  amperes. 

Mr.  J.  H.  Elliott  said  something  like  an  ordinary  f  in.  gas  tap  could 
be  used  as  a  snitch.  Hitherto  it  had  been  left  to  the  contractor  to  spend 
time  and  money  on  that  sort  of  thing,  which  should  be  done  in  the  factory. 

Mr.  G.  C.  BrRSAVD  did  not  think  cleat  niring  would  be  a  great  succe-ss- 
in  an  ordinary  workman's  cottage.  In  some  towns  there  was  three-phase, 
four-wire  distribution,  and  the  Board  of  Trade  had  consented  to  allow 
them  to  work  with  a  continu-jusly  earthed  neutral.  That  meant  that 
transformers  between  the  company's  mains  and  the  niring  could  be  dis- 
pensed with.  The  Fix'd  Price  Light  Co.  did  not  find  that  there  was  any 
tendency  on  the  part  of  consumers  to  remove  the  lampholder  and  put  in 
one  of  their  on-n,  though  thej-  had  some  5,000  consumers.  The  tendency 
to  leave  lamps  burning  all  night  had  also  been  exaggerated.  The  con- 
sumption worked  out  at  about  28  units  per  annum  per  lamp  sold.  The 
charges  were  4d.  per  30- watt  lamp,  and  5d.  per  50-watt,  and  it  was  a 
paying  concern.     Metal-clsed  nire  was  used. 

Mr.  S.  W.  Melsom  said  the  Earthing  Sub-Committee  spoke  in  the 
Report  of  the  rise  in  temperature  for  bare  conductors  of  various  sizes- 
carrying  twice  the  working  current  allowed  by  the  Institution  rule  for 
the  same  cross-sectional  area  of  insulated  conductor.     AVhat  they  hacJ 
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taken  was  the  fusing  current.  In  the  table  rehitiu);  to  inire  tin  fuse,  the 
working  current  of  33J  \>er  cent,  should,  he  thought,  be  00^  per  cent. 
They  stated  that  "'  the  function  of  the  earth  wire  was  to  enable  the  fuse 
to  blow."  If  the  Institution  was  going  to  accept  that  detinilion  of  an 
earth  wire  it  would  be  an  oasv  matter  to  ilraft  the  clauses  relating  to 
earthing.  He  was  doubtful  whether  earth  )>liites  or  cylinders  would 
oarrj-  the  20<»  or  3tKI  aiu|>eres  eomteuiplateil  by  tlmt  Report.  Ho  found 
on  making  tests  of  carthplates  that  the  resi-stancc  lictwccn  the  plate  and 
the  coke  was  nothing,  but  the  resistance  between  plate  and  plat«-  was  from 
CO  to  70  ohms.  The  pressure  contemplated  by  the  Wiring  Rules  was 
300  volts,  and  ))utting  the  300  volts  on  that  there  wtxild  hardly  be  enough 
current  to  warm  up  the  plates.  Water  pi|>es  were  better,  but  if  it  was 
to  be  ensured  that  the  earth  should  be  a  protector  to  the  cable  the  Wiring 
Rules  must  include  a  proper  system  of  continuous  conductor  running 
through  the  building  and  running  not  to  earth,  but  to  the  earthed  con- 
ductor. It  was  no  good  to  rely  on  earth  plates,  and  water  piiK'S  should 
not  be  relied  upon  if  currents  of  this  magnitude  were  to  be  carried. 

Mr.  Cins.  A.  B.\KEB  had  tried  to  get  a  system  absolutely  safe  and 
reasonable  in  cost.  It  must  be  fireproof  and  foolproof.  He  had  come 
to  the  conclusion  that  screwed  conduit  was  the  best  solution — a  skeleton 
•screwed  tubing  system,  running  from  the  top  of  thi'  house  to  the  bottom. 
Two  or  three  feet  from  the  Hoor  there  should  be  a  plug  to  which  cooking 
appliances  could  be  attached.  Contractors  should  make  an  allowance 
when  chain  pull  switches  were  used. 


Earthing.' 


The  Sub-C'omniittce  wen?  asked  to  "  consider  the  whole  (jticstion 
of  earthing  {including  the  time  element  of  circuit-breakers,  the 
heating  of  conductors,  the  current-carrying  capacity  of  the  appaj-atos 
earthed,  the  drop  of  pressure  in  metal  sheathing  and  the  number 
of  earth  wires  required)."  They  fust  proceeded  to  determine 
exjjerimentally  the  heating  of  earth  «-ires,  in  according  with  Rule  ;54 
and  Rule  98  (6)  in  the  Seventh  Edition  of  the  l.K.E.  Wiring  Ruk^. 
The  temperatures  arrived  at  were  nuich  liigher  than  will  bo  con- 
sidered safe.  Thus,  a  No.  14  wire  reaches  a  temperature  of  nearly 
900°  F.  from  an  atmospheric  temperature  of  60°  P.,  and  a  7 '18 
S.W.G.  stranded  conductor  1,04.5°  F.,  in  three  minutes  from  the 
application  of  the  current,  and  both  are  visibly  red  hot. 

A  brick  wall  has  a  considerable  cooling  effect,  but  it  is  not  con- 
sidered safe  to  calculate  the  sizes  of  earth  wires  for  a  given  current, 
■e.\cept  on  the  assumption  that  the  wares  will  be  entirely  surrounded 
by  still  air. 

An  earth  wire  should  lie  so  designed  in  size  that,  assuming  the 
correct  operation  of  the  fuse,  the  temperature  could  never  rise  to 
that  of  the  melting  point  of  tinman's  solder,  i.e.,  about  392°F  . 

The  size  of  a  conductor  necessary  to  fulfil  this  condition  is  deter- 
mined by  the  maximum  ciurent  that  may  flow,  and  by  the  time 
during  which  it  flows,  if  the  interval  of  time  is 
anything  less  than  that  necessary  to  raise  the 
conductor  to  its  maximum  teiniieratiu^  at  the 
given  current. 

No  time  limit  is  specified  in  Rule  98  (6)  and 
a  fuse  designed  for  the  limits  allowed  by  the 
Institution  Rules  would  therefore  jjermit  of  a 
serious  overheating  of  the  conductors  if  it  is 
correct  to  assume  that  the  'maximum  current 
permissible"  refers  to  the  working  load  of  the 
cables. 

Using  the  formula  of  Messrs.  MeLsom  &  Booth 
it  is  found  that  those  conductors  on  which  less 
than  three  times  the  working  load  is  allowed 
might  reach  in  from  3  to  10  hours,  dejiending  on 
-the  size,  a  teraijerature  above  the  atmosphere 
•of  over  100  F.  for  rubljer-  insiUatcd  cables,  and 
over  110  F.  for  fibre-insulated  cables,  and  those 
sizes  on  wh:,^^h  an  overload  of  anything  less 
than  twice  the  working  current  is  allowed  a 
temperature  of  overSO'F.  for  rubber  and  200°  F. 
ior  fibre  cables. 

It  is  not  advisable  to  raise  the  allow-able  ma.ximumjtemperat  ires 
for  rubber-  or  paper-insulated  cables.  It  is  undesirable  on  econo- 
mic grounds  to  lessen  the  allowable  working  current  on  the  con- 
ductors if  it  can  be  avoided  but  the  allowable  working  current 
should  be  based  on  a  maximum  atmospheric  temperature  of  80°F. 
instead  of  lOO'F.  as  at  present. 

There  would  then  be  a  margin  between  the  working  temperature 

*  Abstract  of  the  Report  of  the  Earthing  Sub-Committee  of  the  Wiring 
Rules  Committee  of  the  Institution  of  Electrical  Engineers.  The  Sub- 
Committee  consisted  of  Mr.  G.  S.  Ram  (Chairman)  and  Messrs.  J.  Frith' 
tG.  H.  NJsbett  and  A.  L.  Taylor. 


and  the  maximum  allovalilc  of,  in  the  pin-f  of  rubber  cables 
,S0"F.,  and  for  lil>rt>  40  F.,  instead  of  at  pivi*'nt  only  10  F.  for 
rubljcr  cables  and  2(5  F.  for  fibre  cables. 

The  ideal  fuse  from  the  point  of  view  of  |)eniat ting  the  maxinuini 
working  load  on  the  conductors,  with  a  given  limitation  of  tomiK-ra- 
ture  rise  on  the  cables  under  all  circumstances  of  ovcrlootl.  would 
be  one  that  interrupted  the  circuit  with  the  miiitniuni  excess  curixMit 
over  the  load  it  would  carry  with  stability  ;  and  it  is  nec-essary  that 
we  should  have  a  fuse  that  will  act  within  the  limits  of  tem|)eratupt? 
stated  above. 

Fuse  Mkt.\ls. 

Copper  fuses  as  now  commonly  used  are  iinsuilable  for  this 
purpose,  as  the  margin  Ijetween  the  safe  working  Load  and  the  fusing 
curii'nt  is  a  wide  one  compared  with  other  metals  available.  Jt 
seems  evident,  thcrefoix>,  that  we  must  use  a  metal  having  alow 
melting  point  and  one  that  is  as  nearly  as  po.s.s£bU-  non-oxidizable 
at  any  lower  temjx'raturc  than  its  melting  jioint.  The  choice 
apj)ear9  to  lie  between  lead,  solder,  and  tin.  and  pun>  tin  wii-eseems 
mo.st  nearly  to  meet  requirements.  The  meltinjj  point  is  low,  the 
metal  is  strong  and  not  too  ductile,  and  it  is  practically  free  from 
deterioration  at  temperatures  below  the  melting  point. 

In  order  to  admit  of  the  ready  testing  of  a  fuse,  the  current  at 
which  the  fuse  will  melt  in  one  minute  from  the  application  of  the 
current  starting  from  cold  should  Ijesjiecilicdratherthan  the  present 
practice  of  s|x>cifying  the  current  at  which  it  will  eventually  melt, 
as  such  a  test  carried  out  with  reasonable  accuracy  would  rcipiire 
hours  for  its  completion. 

Operation  of  FuseSj 

Figs.  1  and  2  show  some  characteristic  cunres  for  tin  fuse  wire- 
0-064  in.  diameter  with  different  typical  mouiutings.  Fig.  I  shows: 
the  fusing  currents  up  to  a  3-minute  intervals  from  the  applicatioBi 
of  the  current,  and  Fig.  2  the  fusing  currents  up  to  one  hour  and  the 
})rol)ablc  maximum  carrying  capacity.  A  sufficient  allowance  for 
determining  the  working  current  is  to  deduct  'i'.i^  jkt  cent.  from> 
the  1 -minute  fusing  current,  wliich  willi  make  the  fusing  current  50 1 
j)er  wnt.  above  the  working  current.  This,  gives  with  a  tin.  fuse 
wire  a  sufficient  margin  over  the  working  current  to  allow  for 
variables,  such  as  size,  &c.,  for  all  types  except  dust  fuses.  This 
type  of  fuse  can  be  provided  for  by  making;  the  working  current  50i 
jxT  cent,  of  the  1-minute  current. 

The  environment  of  a  fuse  has  a  marked  ctloct  both  on  its  ultimate 
carrying  capacity  and  on  the  value  of  tht»  c'lrrent  at  w  hi(  h  it  will 
break  circuit  in  a  given  time.  It  is  thercfuire  desirable  that  any  nc  a- 
Rules  should  make  it  clear  that  a  standard  fusing  curK^nt  for  a 
given  size  of  wire  cannot  be  stated  unless  both  its  environment  aiwl 
length  are  known.  The  Sub-Committee  therefore  recommend  that 
the  Institution  Rules  should  specify  the  use  of  pure  tiiiifuse  vvireg 
only,   and  that  these  should  be    so   proportioned    to>  their   tyjie 
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Fig.  1.— Fusing  Cubrexts  of  a  0-064  in.  pxmE  Tix  Wire  up  to  three  Minutes. 


of  mounting,  for  all  sizes  of  fuses,  that  they  wiU  interrupt  the 
current  in  one  minute  from  the  first  application  of  a  current  50  per 
cent,  above  the  ma.ximum  working  current  allowable  by  the  Rules 
to  be  carried  by  the  smallest  section  of  cable  protected  by  the  fuse. 
The  Sub-Committee  also  recommend  that  where  mechanical 
circuit  breakers  are  used  they  shall  be  so  designed  that  the  con- 
ductors prot(>cted  by  them  caimot  exceed  the  limits  of  temperature 
allowable  with  wire  f  ases,  that  is  to  say,  a  circuit  breaker  can  safely 
operate  with  an  increasing  overload  the  shorter  its  time  element  ; 
in  round  figures  2o0  per  cent,  if  the  circuit  is  to  be  opened  in  10  sees, 
from    the   time   of  the   overload  and  400  per  cent,  if  in  5  sees.. 


April  %  1920 


THE  ELECTEICIAX. 


but  the  Sub-Committee  recommend  that  400  per  cent,  should  be 
the'extreme  limit  of  overload  however  much  less  than  five  seconds 
the  time  element  may  be. 

V.IH-E    OF   E.iKTHING    CURRENT. 

Provided  the  path  of  a  leakage  current  equal  in  vcjlume  to  the 
main  current  does  not  exceed  the  lengths  given  in  the  last  two 
columns,  the  current  traver.^inL'  the  sheathing  or  conduit  is  bound 
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Fig.  2. — Fusing  Currents  of  a  0  064  in.  pure  Tin  Wiee  up  to  one  hour  and 
probable  maximum  carrying  capacity. 

to  exceed  the  carrying  capacity  of  the  fuse,  and  the  circuit  wiW 
therefore  be  opened  before  any  undue  heating  can  take  place. 
Theoretically,  for  each  size  of  cable  sheathing  or  condiut  a  different 
length  can  safely  be  worked  with  one  earth,  but  as  the  minimum 
length  of  150  yards  for  any  one  size  at  the  lower  voltage  is  well 
within  the  limits  of  practical  requirements  in  all  but  very  excep- 
tional cases,  we  suggest  that  it  be  adopted  as  the  maximum  length 
allowable.  As  the  wive  armouring  when  used  on  rublwr-covered 
cables  has  a  carrying  capacity  in  excess  of  that  provided  by  lead 
covering  if  used,  we  suggest  that  the  same  rule  should  apply.  The 
Sub-Committee  are  of  opinion  that  the  Rules  should  clearly  state 
that  tape  armouring  must  not  be  used  for  earthing  purposes. 

In  the  case  of  paper  cables,  owing  to  the  larger  working  current 
allowed,  the  earth  wires  need  to  Ix-  larger  than  for  rubljer-insulated 
cables,  and  even  larger  than  the  working  conductor  itself  in  the 
smaller  sizes.  Earth  wires  for  both  tj'pes  become  progressively 
smaller  relativelj-  to  the  working  conductor  as  the  size  of  the  latter 
increases. 

Size  of  Earth  Wires. 

Two  alternative  rules  can  be  formulated  One  is  :  Xo  earth 
■nire  shall  be  less  than  1/14  S.W.G.  Subject  to  this,  earthing 
conductors  for  paper  cables  shall,  for  all  sizes  of  working  conductors 
■up  to  and  including  0'0.5  square  inch,  be  equal  in  area  to  the  working 
conductor.  For  size."  from  O-Oo  up  to  and  including  0-15  square 
inch,  they  shall  be  equal  to  66  jier  cent.,  and,  for  sizes  over  01.5 
square  inch,  equal  to  50  per  cent.  Subject  to  the  same  limitation 
as  to  1/14  S.W.G.  Ijeing  the  minimum,  earthing  conductoi-s  for 
rubber-insulated  cables  shall,  for  0'0125  and  0-022  square  inch 
working  conductors,  be  equal  in  area  to  66  per  cent,  of  the  main 
conductor.  For  sizes  0-035  to  0-10  sq.  in.  inclusive,  50  per  cent.  : 
for  sizes  0-125  to  0-.3  sq.  in.  inclusive,  33  per  cent.  ;  above  0-3  sq.  in., 
25  per  cent. 

The  Sub-Committee,  however,  think  that  a  specified  size  and 
number  of  earth  wires  should  be  named  for  each  size  of  main 
conductor. 

Upon  the  assumption  that  the  foregoing  suggestions  are  adonted, 
it  is  recommended  that  : — 

1.  Earthing  conductoi-s  must  be  of  the  numbers  and  sizes  set 
forth  in  the  tables  attached  to  the  rides  for  each  size  of  working 
conductor. 

2.  That  they  should  he  of  high  conducti-vity  copper,  timied  or 
otherwise  protected  against  corrosion,  and  protected  agaiast  mecha- 
nical injurv. 

3.  That  the  smallest  allowable  size  of  earthing  conductor  should 
be  1/14  S.W.G,  and  the  largest  individual  conductor  should  te 
19/17  S.W.G..  and  that  all  conductors  larger  than  1/14  S.W.G. 
should  be  stranded. 

4.  When  a  larger  section  of  earthing  conductor  than  19/17  S.W.G. 
is  necessary,  separate  conductors  must  be  used,  and  if  earth  plates 
or  cylinders  are  employed,  separate  ones  for  each  conductor  must 
also  be  used. 

5.  Buried  earth  plates  or  cylinders  must  have  an  earth  contact 
of  not  less  than  4  sq.  ft.,  and  be  surrounded  pn  all  sides  by  not  less 
than  12  in.  depth  of  finely  broken  coke.     They  should  preferably 


be  of  cast  iron  or  other  durable  metal  and  the  place  selected  for 
burying  them  must  be  permanently  wet  or,  at  least,  damp. 

XoTE. — The  i-equirement  of  the  present  rule  to  the  effect  that 
the  coke  used  must  be  free  from  sulphur  has  been  deleted.  The 
sulphur  now  contained  in  coke  doe.s  not  in  practice  exceed  2  per 
cent.,  and  it  is  not  in  such  chemical  form  as  to  be  readilv  con- 
verted into  siUphuric  acid. 

6.  Wherever  an  earth  wire  is  connected  to  a  pipe, 
or  conduit,  or  cable  sheath,  or  armouring,  a  substan- 
tially designed  clip  must  be  used.  Sweating  sockets 
also  must  be  used  at  each  end  of  the  earth  conductor 
for  all  sizes  larger  than  1/14  S  W.G.  For  armoured 
cables  substantial  clamps  must  he  used,  so  designed  as 
to  grip  firmly  the  whole  of  the  wires  of  the  armouring 
without  damage  to  the  insidation. 

7.  Where  special  earth  plates  are  not  provided 
extreme  care  must  be  taken  to  see  that  only  such 
earths  are  used  as  are  easily  capable  of  carrying  the 
maximum  current  wliich  can  be  allowed  to  flow  by  the 
largest  fuse  used  in  the  circuit  in  question.  From  this 
point  of  view  water  pipes  directly  in  connection  with 
the  street  watermains  make  excellent  earths.  Steel 
frameworks  of  buildings  must  not  be  used  as  earths. 

In  conclusion,  the  Sub-Committee  strongly  recom- 
mend   that    Rule    2    (h)    providing   for    the  need   of 
earthing    all    metal   other     than    the    conductor     on 
circuits  where  medium  pressures  are  used,  be  extended 
to  include  low-pressure  circuits  also,  and  that  it  also  be  extended 
to  prescribe  the  earthing  of  all  metal  liable  to  l)e  electrically  charged, 
such  as  constructional  steel-work. 


The  Work  of  the  Late  Lord  Rayleigh. 

Grouping  Rayleigh  with  Maxwell,  Stokes  and  Kelvin,  Sir  J.  J. 
Thomson  remarked,  in  a  discourse  delivered  at  the  Royal  Institution 
last  Friday,  that  the  w-ork  of  the  ■'  Physicists'  Physicist,"  its  unrivalled 
technique,  its  refinement  and  difficulties,  and  his  d\-namic  insight 
into  the  real  nature  of  problenxs,  could  only  be  appreciated  by  the 
expert.  Confining  himself  to  some  matters  of  daily  exjjerience.  Sir 
Joseph  Thomson  first  referred  to  Rayleigh's  work  on  the  theory  of 
resonance,  in  which  he  had  allowed  for  the  influence  of  the  resonator- 
hole,  which  made  the  problem  very  difficult,  and  on  audition.  That 
sound  waves  coming  from  the  left  seemed  more  intense  in  the  left 
ear  than  in  the  right  had  been  ascribed  to  the  shadow  effect  of  the 
head.  That  coiUd  only  be  correct  in  cases  when  the  sound  waves 
were  short  by  comparison  with  the  distance  between  the  ears. 
Rayleigh  applied  telephones  to  both  ears,  varied  the  phases  in  the 
two  circuits,  and  demonstrated  that  the  ear  possessed  the  power 
of  detecting  difference  of  phase  in  addition  to  differences  in  pitch 
and  intensity.  We  probably  distinguished  sound  direction  by  both 
these  means ;  but  it  was  not  clear  how  we  distinguished  between 
sounds  from  the  front  and  the  back,  and  whether  small  insects  could 
have  any  such  power.  In  sensitiveness  oiu-  ear,  which  responded 
to  pressure  differences  of  one  hundred  millionth  of  an  atmosphere, 
far  surpassed  all  measuring  instruments,  and  the  sensitiveness  of  the 
eye  seemed  to  be  of  the  same  order.  In  the  Whispering  Gallery 
of  St.  Paul's  the  sound  waves  were  concentrated  near  the  wall  (Raj-- 
leigh),  whilst  the  aperture  of  the  fog  horn  should  be  given  the  shape 
of  a  vertical  slit,  not  a  horizontal  slit,  to  spread  the  sound  sideways. 
Turning  to  fluid  motion,  capillarity  and  the  problem  of  flight.  Sir 
.Joseph  said  that  Rayleigh  had  proved  the  lift  to  be  proportional  to 
sin  6.  and  not  to  sin-  9  (where  8  was  the  angle  between  the  plane  and 
the  direction  of  motion),  as  had  been  believed,  and  had  thus  estab- 
lished the  questioned  possibiUty  of  the  fhght  of  planes.  As  regards 
the  formulse  for  the  resistance  to  the  motion  of  aeroplanes,  model 
ex[)eriments  and  the  principle  of  dvnamic  similarity  left  a  small 
difference  between  theory  and  practice.  Investigating  the  soaring 
of  birds,  Rayleigh  had,  in  1892,  suggested  that  a  bird  dropping  from 
high  up  where  the  wind  was  strong,  into  a  calmer  layer,  would  acquire 
energy  to  shoot  up  again,  and  that  was  now'  accepted.  Electrical 
and  magnetic  e.xpsriments  had  chiefly  occupied  Rayleigh  when 
professor  at  the  Cavendish  Laboratory  in  1879  and  18S4  ;  his  work 
on  fundamental  units  had  not  teen  corrected  by  more  than  1  or  2 
parts  in  10,001) ;  the  relatively  high  resistance  of  alloys  Rayleigh 
ascrited  to  thermo-electric  forces  between  the  constituents.  To 
Rayleighs  optical  work — on  parts  of  which,  he  mentioned,  the 
present  Lord  Rayleigh  was  going  to  lecture  after  Easter — Sir  Joseph 
made  only  one  reference.  It  concerned  the  resultant  of  a  large 
number  of  vibrations  of  the  same  period,  a  fundamental  problem  of 
molecular  physics,  popularly  known  as  the  drunkard's  walk.     If  a 
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drunkard  walked  straight  for  a  certain  distance,  then  stop]X!d,  and 
again  kept  straight  for  the  same  distance  in  another  direction,  and 
so  on  n  times,  he  might  or  might  not  get  far  from  his  origin  ;  but 
if  there  were  many  jx-ople  in  that  condition  they  would  Knally  tind 
themselves  conccntratcil  within  v'"  times  that  distance  from  the 
origin.  Sir  Joseph  addf>d  the  interesting  fact  that,  as  secretary  of 
the  Royal  Society,  Kaylcigh  discovered,  and  had  published,  a  paper 
by  Waterston,  anticipating  a  kinetic  theory  of  gases,  which  the  Society 
had  rejected  50  years  pre\-iously.  Sir  Joseph  further  refenf  d  to  the 
discovery  of  argon,  and  to  the  very  important  influen<-c  that  Ray- 
leigh  had  exercised  as  chairman  of  the  Kxccutive  f'omniittct>  of  the 
National  Physical  Ijiboratory.  Some  of  his  own  exceedingly  simple 
apparatus  were  exhibited  in  the  Royal  Institution,  and  Sir  J.  .f. 
Thomson  quoted  from  Rayleigh's  presidential  address  to  the  British 
Association  :'"  Ho  not  ])la<e  too  much  reliance  on  the  instrument 
maker." 

The  ^Vork  of  the  UriCish  Klectrical  and 
Allied   Manufacturers'  Association. 

The  annual  general  meeting  of  the  British  Electrical  and  Allied 
Manufacturers'  Association  was  held  on  Thursday,  March  18,  Mr. 
W.  O.  Smith,  chairman  of  the  Council,  Ix'ing  in  the  chair.  In  pre- 
senting the  annual  report  the  chairman  paid  a  tribute  to  the  work  of 
Mr.  Davenport,  who  had  held  that  position  during  the  war,  and 
expressed  the  hop^  that  he  would  shortly  lie  restored  to  health  again. 
Although  it  was  not  within  the  province  of  the  .Association  to  deal 
with  labour  and  wages  questions,  it  must  be  recognised  that  laliour 
difficulties,  including  the  recent  strike  of  moulders,  had  had  their 
eticct  on  all  industries.  This,  coupled  with  the  general  increase  in 
wages,  the  shortage  of  materials,  and  the  feeling  of  unrest  had  pre- 
vented the  industry  from  reaping  the  full  tenefit  which  would  have 
been  exix-cted  from  the  victorious  ending  of  a  five  years'  war.  It 
was  to  be  hojied  that  reason  would  at  length  prevail,  and  that  some 
path  would  be  found  along  which  employers  and  employed  might 
march  side  by  side,  and  so  enable  the  country  to  emerge  from  a 
period  of  weakness  to  rise  once  more  to  the  proud  position  that  it  had 
held  as  a  leader  of  commerce. 

Reviewing  in  detail  the  work  of  the  Association  during  the  year, 
the  Chairman  called  attention  to  the  work  of  the  Electrical  Research 
Committee,  which  was  at  present  rcstiicted  owing  to  lack  of  funds. 
Given  the  necessary  funds  and  the  consequent  Government  grant, 
researches  could  be  carried  on  expeditiously  and  much  work  now  in 
contemplation  could  be  put  in  hand.  The  council  considered  that 
coUective  research  was  not  only  desirable  but  necessary  in  the  in- 
terests of  the  industry.  In  order  to  obtain  the  Government  grant  a 
large  sum  per  annum  for  a  period  of  five  years  would  have  to  be 
guaranteed.  The  necessity  for  increasing  their  office  accommoda- 
tion had  carried  with  it  the  necessity  for  increasing  the  maximum 
subscription,  but  this  would  only  affect  the  larger  firms.  He  was 
glad  to  say  that  some  of  the  larger  firms  had  already  come  forward  to 
express  their  intention  of  paying  the  maximum  subscription  regard- 
less of  wages. 

In  the  armual  report  of  the  Council,  which  was  presented  and  adopted 
at  the  meeting,  it  was  pointed  out  that  the  B.E..A.M.A.  was  strong  when 
i  entered  the  war,  and  it  had  emerged  from  it  stronger  than  ever.  It  was 
evident,  therefore,  that  the  principles  on  which  it  had  been  founded  were 
s'jch  that  they  remained  practically  undisturbed  even  by  such  amazing 
events  as  those  which  the  workl  war  had  brought  in  its  train.  It  had  to 
be  home  in  mind  that  they  were  now  confronted  squarely  with  all  the 
problems  of  peace,  but  the  B.E.A.il.-A.  was  an  organisation  tested  by 
war  and  qualified  to  deal  with  any  emergencies. 

t)f  peace  problems,  none  was  more  important  than  the  development  of 
export  trade.  E.\port  inquiries  had  been  secured  in  sufficient  numbers 
practically  to  absorb  the  members  whole  productive  capacity.  Ihe 
home  demand  was  such  as  also  to  call  ujjon  their  utmost  capacity.  It 
the  export  demand  was  not  met  there  was  a  grave  danger  in  losing  the 
future  world  markets  upon  which  when  the  home  orders  diminished 
everything;  would  depend.  The  Council  therefore  recommended  that  the 
greatest  efforts  should  be  made  to  go  vigorously  into  the  markets  abroad, 
even  if  it  meant  .sacrificing  a  portion  of  the  home  market.  .Attsntion 
was  called  to  the  very  complete  organisation  whieh  existed  for  obtaining 
information  from  the  colonics  and  foreign  countries. 

As  an  example  of  the  work  that  had  been  done,  it  might  be  mentioned 
that  the  Government  of  India  had  accepted  the  recommendation  that 
the  British  standardisation  frequencies  of  25  and  .50  cycles  per  second 
siould  be  adoi)ted  for  all  hvdro-electric  and  other  transiiiissioir  schemes 
in  that  country.  Proper  status  had  been  secured  for  H..\I.  Trade  Com- 
missioners abroad,  and  the  Board  of  Trade  had  adopted  a  new  classifica- 
tion of  imports  and  exports  based  upon  the  proposals  furnished  to  them 
by  the  Association.  Attention  is  also  called  to  failure  of  the  Govern- 
ment to  fulfil  their  promises  to  prevent  restrit  tion  of  foreign  imports,  and 
t )  the  report  of  the  Education  Committee,  which  is  referred  to  in  our 
L  ading  Article  in  this  issue.  Work  has  be;  n  carried  on  by  the  -Associa- 
tion in  conjmiction  with  the  Institute  of  Metals  on  the  question   of  the 


corrosion  of  condenser  tubes,  and  the  Association  has  also  l»cn  reprc- 
8«mted  on  the  International  Electrotechnical  Conunissinn,  on  the  British 
Engineering  Stanilnnls  .Association,  on  several  committees  of  the  Instilu- 
tiiin  of  Klectrical  Kngineers,  and  on  the  Electric  Vehiele  Committee. 
Gratification  is  expre.ssed  at  the  popular  favour  which  is  being  found 
with  the  Standardisation  Rules  for  electrical  machinery  issued  by  the 
Assoeiation  and  the  increa.sing  tendency  of  uumicipttl  engineers  to 
regulate  their  contracts  by  the  I.E.E.  model  eonililicms.  or  such  other 
reasonable  equivalent.  Concessions  have  been  obtained  during  the  year 
from  the  Railway  Clearing  House  on  the  question  uf  gn.uls  rates,  but 
attention  is  calleil  to  the  fact  that  there  is  at  pn-seiit  an  entire  lack  of 
uniformity  in  the  manner  of  charging  these  rales,  nut  imly  by  the  various, 
railway  companies,  but  by  the  local  goods  departments  of  the  same 
companies. 

In  order  to  meet  the  increase  in  rent  and  general  ini-rca.se  of  staff  and 
other  cxiK'nscs,  the  Council  of  the  Association  has  deiiderl  to  raisi^  the 
maximum  subscrii)tion  from  the  present  figure  of  £2(10  to  a  new  maximum 
of  iiU'O.  The  number  of  memlx-rs  on  the  register  at  the  end  of  the- 
year  was  22.5,  19  members  were  admitted  to  membership  (luring  that 
)ieriod  and  10  resigned  ;  of  these  resignations.  si\  were  accounted  for  by- 
amalgamation  and  ix'construction. 


Correspondence. 

LOSSES  I.N  TRAXSFOll.MKRS. 

TO    THE    EDITOR    OF   THE    E1,ECTRICI.\X. 

Sir  :  I  have  just  seen  Mr.  J.  R.  Beard's  letter  on  the  above- 
subject  in  your  issue  of  the  12th  instant. 

Mr.  Beard  makes  a  good  point  when  he  emphasises  the  fact 
that  the  copper  loss,  being  a  peak  load  loss,  is  of  greater  im- 
portance than  the  iron  loss,  which  occurs  with  a  load  factor 
of  100  per  cent.,  and  his  method  of  valuing  the  losses  is,  no 
doubt,  scientifically  accurate,  although  it  must  be  borne  in 
mind  that  the  charge  per  kilowatt  ma.ximum  demand  will  be 
considerably  less  for  transformers  situated  at  the  power  house 
than  for  transformers  on  the  consumer's  premises,  as.  in  the 
latter  case,  the  capital  charges  on  the  distribution  system  must 
be  included. 

Though  it  is  arguable  that  Mr.  Beard's  figure  of  £3  per 
kilow-att  maximum  demand  mav  be  a' fair  one  in  certain  cases, 
his  figure  of  0-2d.  per  unit  is  certainly  too  low  for  present-day 
conditions,  and  would  not  even  cover  the  cost  of  coal.  If  we 
assume  tliis  to  be  '12s.  per  ton,  and  the  coal  consumption  2-5  lb. 
per  unit,  which  are  certainly  not  high  figures,  the  cost  of  coal 
per  unit  works  out  at  0-56d.  What  further  charges  should  be 
added  to  the  cost  of  coal  is  a  debatable  question,  but,  however- 
low  these  are  kept,  it  will  be  seen  that  the  figuio  of  0-5d.  given 
as  the  basis  of  an  example  in  my  article  was  on  the  low  side. 

In  order  to  avoid  confusing  the  argument  by  the  more  com- 
plicated though  more  scientific  calculation  suggested  by  Mr. 
Beard,  I  kept  this  figure  purposely  low.  With  Mr.  Beard's 
method  of  working,  and  a  charge  of  0-6d.  per  unit,  the  difference 
between  the  two  cases  considered  in  my  article  comes  to  very 
nearly  the  same  figure  as  that  given  in  the  article.—  I  am,  &c... 

London,  March  22.  Reginald  0.  Kapp. 


ELECTRIC  WINDING  ENGINES  AND  MINE  HOISTS. 

TO    THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  In  my  article  on  "  Rating  of  Winder  Motors  "  in  the 
current  number  of  The  Electrician  I  regret  that  a  mistake 
was  made  in  the  lettering  of  Fig.  2  (d).  The  correrted  diagram 
is  given  below  : — 


fd)  Heating 


Flo.  2  (d). — Heating  Cikv?;. 

I  also  suggest  that  the  sentence  19  lines  from  the  top  of  the 
left-hand  column  of  p.  341  should  be  altered  to  read  :  "  In 
other  words,  the  reclangular  area  orsuo,  in  Fig.  2  (d)  is  equal  to 
the  cross-hatched  area." — I  am,  &c., 

Finner,  March  28.  H.  H.  Broughton. 

[We  legret  we  have  had  to  hold  over  some  corre.?i  cadence. - 
—Ed.  E.\ 
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Education   and    Training 
of  Electrical  Engineers. 

To  borrow  from  the  military  vocabulary,  the  need  of  the 
British  industry  at  the  present  time  is  for  N.C.O.'s  and 
men.  A  good  deal  of  the  present-day  education  seems  to 
have  for  its  only  result  the  breeding  of  a  discontent 
which  is  far  from  divine,  leading  to  an  ever-increasing 
recruitment  of  the  ranks  of  the  black-coated  brigade  and 
to  a  gi'owing  disinclination  to  learn  a  trade  and  work 
with  the  hands  because  it  is  not  respectable,  or  for 
•some  equally  silly  reason.  There  is  also  an  idea 
that  to  write  in  an  office  is  more  aristocratic  than  to  work 
at  the  bench,  and  that  the  pen  is  the  only  fit  weapon  for  a 
man  who  either  wants  to  get  on  or  to  live  an  easy  life,  both 
equally  desirable  things  to  the  modern  youth.  But  this  is 
surely  too  democratic  an  age  to  allow  such  a  theory  to  go 
unexploded. 

The  need  for  men  is  particularly  great  in  the  electrical 
industr}^  at  the  present  time.  We  want  more  workers, 
and  not  only  must  they  be  workers,  but  they  must  be  skilled 
workers,  for  there  can  be  few  industries  which  require  so 
-large  a  proportion  of  its  followers  of  all  grades  to  be  highly 
trained.  Our  youths,  therefore,  would  do  well  to  consider 
their  future  careers  from  this  point  of  view,  especially  as 
they  may  rest  assured  that  in  the  electrical  industry  at  any 
rate  there  is  no  bar  to  promotion  to  the  highest  ranks, 
except  lack  of  knowledge,  using  the  term  in  the  widest 
sense.  Now  is  an  opportune  time  to  enter  such  a  profession 
as  ours,  for  there  is  no  doubt  that  the  use  of  electricity  for 
all  purposes  will  increasingly  develop  for  some  years  to 
come. 

Our  Present  Responsibilities. 

'The  recruitment  of  youths  into  the  industry  imposes 
•certain  responsibilities  on  those  who  are  already  working  in 
that  field.  We  are,  therefore,  glad  to  see  that  this  question 
of  education  has  been  receiving  the  attention  of  a  com- 
mittee of  the  British  Electrical  and  Allied  Manufacturers' 
Association,  under  the  chairmanship  of  IVIi'.  A.  P.  M. 
Fleming.  This  committee,  whose  report  has  recently  been 
published,  was  appointed  "  to  consider  the  whole  subject  of 
technical  education  in  the  electrical  and  allied  industries, 
and  to  suggest  a  uniform  system."  These  terms  of  refer- 
ence, it  will  be  agreed,  are  sufficiently  wide,  so  wide  as  to 
make  the  temptation  to  stray  off  into  adjacent  paths  almost 
too  strong  to  be  resLsted.  But  the  committee  have  done 
their  work  in  a  way  which  compels  admiration  and  almost 
disarms  criticism.  Their  report  is  worthy  of  close  study  by 
all  those  who  are,  and  even  more  by  all  those  who  ought  to 
be,  interested  in  the  subject.  We  hope  that  it  will  not  be 
pigeonholed,  but  that  the  recommendations  made  will  be 
adopted  without  undue  delay. 

How  Electrical  Workers  Should  be  Trained. 
The  report  lays  down  a  complete  scheme  for  the  education 
and  training  of  all  grades  of  workers  with  the  exception  of 
unskilled  workers,  adult  workers  and  women.     The  word 


■■  education  "  is  taken  to  apply  to  mental  training,  and  the 
word  "  training "  to  manual  education,  if  we  may  so 
explain  the  nomenclature  adopted  by  the  committee.  For 
this  purpose  apprentices  are  divided  into  four  classes  : 
Trade  apprentices,  engineering  ajjprentices,  student  appren- 
tices, and  research  apprentices.  The  first  of  these  classes 
would  include  boys  from  14  to  16  years  of  age,  with  a 
primary  or  lower  secondary  education,  who  would  undergo  a 
five  years  training  fiom  the  age  of  16  to  fit  them  for  jobs  as 
skilled  workmen,  charge  hands  and  foremen.  The  second 
c!a.ss  would  include  boys  with  education  up  to  matriculation 
standard,  who  would  be  given  a  four  or  five  years  training 
to  fit  them  for  positions  in  the  drawing  office,  test  room  or 
on  the  engineering,  commercial  or  erecting  staffs.  The  third 
class  would  be  for  men  with  a  university  education,  who, 
after  three  years  training  in  works,  would  be  suitable  for 
senior  staff  po.sitions.  From  this  class  would  be  chosen 
research  apprentices  to  undergo  a  po.st-gi-aduate  reseaich 
course.  It  will  be  noted  that  these  last  two  classes  include 
what  are  now  often  called  pupils.  But  we  are  glad  to  see 
that  the  premium  system  is  condemned  lock,  stock  and 
barrel,  and  that  the  very  sensible  suggestion  is  made  that 
remuneration  at  a  rate  to  ensure  maintenance  must  be 
given  to  all  classes  of  apprentice.  This  is  mcst  important, 
for  while  no  commercial  concern  can  be  expected  to  turn 
itself  into  a  charitable  institution,  no  boy,  or  man,  for  that 
matter,  can  work  his  best  if  he  is  not  properly  fed  and 
housed. 

Improvement  in  Primary  Education  Necessary. 

We  have  indicated  in  a  general  way  the  course  of  study 
which  it  is  proposed  the  youth  anxious  to  become  an 
electrical  engineer  should  follow.  Full  details  are  given  in 
the  report  in  a  w-ay  which  shows  the  meticulous  care  that 
has  been  expended  on  its  preparation  and  in  the  con- 
sideration of  its  multitudinous  details.  One  point  to  which 
we  are  glad  to  see  special  attention  is  called,  is  the  need  for 
considerable  improvement  in  primary  education.  The  old 
parable  of  the  seed  which  was  sown  in  stony  ground  is  as 
true  when  applied  to  British  education  as  to  other  branches 
of  life.  It  is  no  good  for  engineering  firms  and  teclmical 
institutions  to  spend  time  and  money  on  educational 
schemes  if  the  mind  of  the  pupil  is  not  properly  prepared 
from  the  earhest  days.  Our  present  primary  education, 
if  not  a  scandal,  is  at  any  rate  quite  unworthy  of  the  mighty 
British  Empire.  In  this  field  more  than  in  any  other 
should  the  greatest  attention  be  paid  to  iiLStruction  in 
fundamentals.  In  too  manv  cases  the  door  by  which  the 
boy  leaves  the  primary  school  is  the  same  as  the  one  by 
which  he  enters,  and  it  is  not  until  he  leaves  school  that  his 
real  education  begins.  More  attention  must  be  given  to 
saving  these  wasted  years. 

The  success  of  such  a  scheme  of  education  and  training  as 
suggested  by  Mr.  Fleming's  committee  must  depend  not 
only  on  the  care  with  which  it  is  devised,  but  upon  the 
mentality  of  the  person  appointed  to  carry  it  out — on  the 
apprentice-supervisor,  as  he  is  conveniently  called.  It  is 
almost  impossible  to  think  of  any  good  quahty  which  this 
man  must  not  have  and  sympathy  he  must  certainly  have  in 
superabundance.  To  deal  with  youths  who  have  ceased 
to  be  boys,  and  are  not  yet  men,  who  are  sensitive  and  at 
the  same  time  cocksure,  who  are  surprisingly  well-informed 
and  appallingly  ignorant,  is  not  an  easj^  task.  It  is  not 
going  to  be  performed  by  some  recent  product  of  the  uni- 
versity or  even  of  the  technical  colleges.  What  is  required 
is  a  man  who  has  nc/t  only  seen  but  known  life,  and  can  per 
ceive  both  its  good  and  its  evil. 
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A  Loudon  Traffic  Board. 


The  Ailvisi.iv  CiiiiiiiitUc  on  Lundon  Tmlli.-.  omi  wUiili  .Mr.  Ki-nno<ly 
.loiu-s,  M.I'.,  presided,  n-iommends  the  settinj;  up  of  a  London  TrutKe 
Authority,  whicli  must  lie  a  permanent  statutory  l)ody  resi)onsible  to  the 
Minister  "of  Transport.  The  grave  eondition  of  London  trnnie  and  the 
iuute  problems  arisini;  from  it  render  it  essential  (they  say)  that  the 
authority  should  inspire  conBdenoe  that  n-medies  will  be  applied  ctiee- 
tively  and  ex|H-ditiously.  The  committee  suggest  that  three  exiwricneed 
members  be  api)ointed,"  and  salaries  recommended  are  £4,(110  |kt  annum 
for  the  chairman  and  £3,000  each  for  the  other  two  commissioners.  The 
powers  of  the  Authority  would  be  delegated  to  it  under  Act  of  Parlia- 
ment by  the  Minister  of  Transport,  who  could  veto  any  scheme,  plan  or 
recommendation  of  the  authority,  but  the  veto  of  local  authorities  should 
be  abolished  in  the  Greater  London  area.  The  area  of  the  Authority 
would  be  the  existing  Metropolitan  and  City  Police  boundaries. 

The  duties  and  powers  of  the  authority  would  include  the  preliminary 
examination  of  all  Bills  affecting  the  means  of  locomotion  and  transport 
in  the  London  area,  the  making  of  surveys  and  preparations  of  traffic 
schemes,  the  study  of  all  town  planning  and  housing  schemes,  the  co- 
ordination of  all  passenger  transport  agencies,  the  selection  and  prescrip- 
tion of  routes,  the  fixing  of  building  or  frontage  lines  on  roads,  scientihc 
re-search  work,  the  right  to  initiate  or  oppose  tratlic  legislation,  arbitra- 
tion between  authorities  in  regard  to  apportionment  of  the  cost  of 
improvement  schemes  and  the  approval  of  designs  for  road  vehicles  for 
the  transport  of  passengers. 

New  Tubes  .-vsd  Tramways  Needed. 

The  need  for  the  creation  of  a  London  Traffic  Authority  is  made  the 
more  urgent  by  the  serious  financial  condition  of  the  traffic  under- 
takings. The  p"ublic  demands  everwhere  have  vastly  outstripped  trans- 
port facilities.  London  requires  new  tube  railways,  in  all  cases  linking  up 
with  main  line  railways  ;  new  tramway  extensions,  which  will  make  for 
greater  carrying  capacity  ;  a  more  .scientific  development  of  omnibus 
traffic  :  and!  above  all,  a"just  and  true  perception  of  the  proper  functions 
of  each  form  of  transit  in  order  that  wasteful  competition  may  be  avoided, 
and  each  used  to  its  highest  efficiency.  The  committee,  who  do  not  sug- 
gest that  the  new  authority  should  have  power  to  fix  or  vary  fares,  detail 
the  steps  taken  to  improve  and  co-ordinate  traffic  facilities,  and  suggest 
that  the  institution  of  a  left-hand  rule  for  the  footpath  would  be  prefer- 
able  to  the  existing  custom. 


Legal  Intelligence. 


Condensing  Apparatus  Patents. 

On  the  2oth  ult.  Mr.  .lustice  Eve  delivered  his  reserved  judgment  i.i 
the  action  brouuht  by  the  Contraflo  Condenser  and  Kinetic  Air  Pump 
Company,  asainst  Messrs.  Hick,  Hargreaves  &  Company,  Ltd.,  fyr 
alleged  infringement  of  Patent  No.  23,140  of  19(J7,  granted  to  Mr.  D.  B. 
Morison.  The  patent,  which  relates  to  "  improvements  in  or  relating 
to  apparatus  for  withdrawing  condensed  steam  water,  air  and  vapour 
from  steam  condensers.-  was  amended  in  1915.  Plaintiffs  claimed  that 
the  object  of  the  patented  invention  was  to  remedy  certain  alleged 
defects  in  the  condensing  apparatus  patented  by  Sir  Charles  Parsons 
in  1902,  and  which  they  said  chieHy  lay  in  the  waste  of  the  heat  ol 
the  steam  used  in  Parsons  steam  jet.  Defendants  contended  (amongst 
other  things)  that  the  specification  of  the  Morison  patent  did  not 
clearly  define  the  monopoly  purported  to  be  protected  and  was  incap- 
able of  bearing  the  meaning  which  plaintiffs  sought  to  put  upon  it. 

In  the  course  of  his  judgment  Mr.  .Justice  Eve  said  that  it  had  to  be 
borne  in  mind  that  the  language  he  was  called  upon  to  construe  was 
the  language  of  a  man  (the  patentee)  thoroughly  conversant  with  the 
state  of  the  art  existing  when  he  formed  his  spcification,  fully  cognisant 
of  and  (if  the  construction  claimed  by  plaintiffs  was  the  right  one)  quite 
alive  to  the  defects  in  the  existing  apparatus,  which  the  invention  w^as 
designed  to  remedy,  and  competent  to  describe  in  plain  and  intelligible 
language  the  nature  of  that  invention  and  the  manner  in  which  it  was 
intended  to  effect  the  remedy.  In  his  opinion  the  essence  of  the  inven- 
tion had  nothing  to  do  with  the  conser^'ation  of  heat,  which  he  did  not 
think  had  ever  presented  itself  to  the  mind  of  the  individual  who  framed 
the  specification.  Even  if  he  could  have  adopted  plaintiffs  construction 
of  the  specification,  he  thought  it  would  have  been  difficult  to  detect  any 
substantial  feature  in  the  invention  not  already  included  in  the  Parsons 
patent  Moreover  if  the  only  possible  feature  of  difference  from  the 
Parsons  patent  which  he  could  detect  had  been  held  sufficient  to  support 
the  Morison  patent  it  would  not  have  availed  plaintiffs,  inasmuch  as  it 
was  not  reproduced  in  defendants'  aUeged  infringing  apparatus.  The 
action  was  therefore  dismissed  with  costs. 


At  the  Bakers'  Exhibition,  Glasgow,  there  is  a  good  display  of 
electrical  machiner\-  speciaUy  suitable  for  bakeries.  The  exhibitors 
include  Messrs.  Malcolm  &  Allan,  J.  G.  Jackson,  Ltd.,  Belhaven.  Ltd., 
Hobart  Manufacturing  Company,  Read's  Bakers'  Machinery,  T.  Melvin 
&  Sons  and  Dayid  Thomson,  Ltd.,  Edinburgh. 


Silverto^vn  Inert  Cells. 

In  a  leallet,  which  is  reprinted  from  the  Battery  catalogue  of  the  India 
Rubber,  Gutta  Pcrcha  and  Telegraph  Works  Company  some  particulars 
.    are  .^jiven    of    the    Silverlnwn    inert    cells. 
^^     ^^    _^^  Possessing  all   the    advaiitagi-s   of   the   dry 

""  cell    it    is    claimed    that    these)  cells  [will 

keep  indefinitely  in  stock  without  deteri- 
oration, and  therefore  tiny  are  particularly 
suitable  for  hot,  humid  climates.  They  are 
supplied  jierfectly  inert,  and  no  action  takes 
place  until  water  is  added.  The  water  is 
then  absorbed  and  the  cells  become  practi- 
cally dry  cells.  In  onler  to  render  a  cell 
active  the  cork  is  removed  and  ])ure  water 
poured  in  until  it  reaches  the  U>\)  of  the 
tube.  Afteran  intcrvalof  ten  miiuites  more 
water  is  i)oured  in  to  replace  that  absorbed. 
The  cell  is  then  usually  left  for  eight  or 
ten  hours  in  an  upright  position,  after 
which  any  free  liquid  is  shaken  out  and  the 
cork  replaced.  The  leallet  gives  particulars 
of  the  E.JLF.  internal  resistance,  size  and 
approximate  weight  of  the  various  types  of  inert  cells  made  by  the 
company. 


Nov  GlasgOM'  Klectrical  Kiigineer. 

At  their  meeting  on  Thursday,  March  25,  the  Glasgow  Corporation 
confirmed  the  appointment  of  Mr.  R.  B.  Mitchell  as  Chief  Engineer  and 
Manager  of  the  Glasgow  Corporation  Electricity  Department. 

Mr.  Mitchell  is  a  native  of  Glasgow,  and  was  educated  in  that  city  at 
Allen  Glen's  School,  Anderson's  College  and  the  Royal  Technical  College. 
He  served  a  mechanical  apprenticeship  with  a  firm  of  marine  I'nL'iiieers, 
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work.  After  having  had  charge  of  a  small  plant  at  K' 
years  he  entered  the  service  of  the  Glasgow  (''ii|..ii 
Department  some  22  years  ago,  and  was  promolni  ilm 
grades  till  he  became  Resident  Engineer  for  Port  Dumh 
later  Mains  Superintendent,  and  three  years  ago  was  iiui 
E;i"incer.  He  has  been  closely  identified  with  the  recent  <lr\.l'.ii 
electricity  supply  in  the  Glasgow  area,  which  finds  its  mam  ,iul.."  ininit 
in  the  new-  Dalm'arnook  power  station,  which  when  completc-d  will  Ix-  one 
of  the  largest  power  stations  in  the  kingdom.  .Mr.  Mitchell  is  an  active 
member  of  the  committee  of  the  Scottish  Territorial  Centre  of  the  Insti- 
tution of  Electrical  Jingineers.  Mr.  Mitchell  is  still  on  the  nght  side  of 
50  years  of  age.  and  he  enters  upon  his  new  duties  with  the  goodwill  ot  a 
wide  circle  of  friends  in  the  electrical  profession  and  industry.  W  e  pub- 
lish a  recent  photograph  of  Mr.  Mitchell,,  by  Lafayette,  of  Glasgow. 
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Commercial     Topics. 

Ferrous  Material  Sales. 

The  Disposal  Board.  Jlinistry  uf  ihinitions,  announces  that  large 
contracts  for  the  sale  of  ferrous  material  having  been  entered  into,  it  is 
necessary  to  suspend  further  sales  for  a  short  period  in  order  to  effect 
clearance  from  stores  and  depots  involved.  The  Ferrous  Material 
Section  of  the  Board  {Block  C,  Earl's  Court  Exhibition  Grounds,  S.W.5), 
will,  therefore,  suspend  sales  from  April  (i,  till  May  3. 

*         *         *         * 
Electrical  Plant  for  Fiji. 

liy  a  recent  Ordinance,  the  Municipal  Council  for  Suva  has  been 
authorised  to  construct  and  operate  electric  supply  works  and  to  generate 
and  supply  electricity  within  a  distance  of  three  miles  beyond  the  muni- 
cipal boundaries  of  the  town.  By  a  clause  of  the  Ordinance,  all  plant, 
machinery,  and  all  materials,  api)aratus  and  equipment  imported  into 
tlie  colony  for  the  original  construction  of  the  works  shall  be  admitted 
duty  free. 

Payment  by  Results. 

We  are  jjleased  to  see  that  the  principle  of  payment  by  results  is 
being  accejjted  by  an  increasing  number  of  workers.  At  the  recent 
conference  of  the 'National  Federation  of  General  Workers,  which  has  a 
membership  of  about  IJ  million  workers  (including  a  number  of  men 
employed  in  engineering  workshops),  the  principle  of  "  payment  by 
results  "  was  adopted  for  the  engineering  and  shipbuilding  industries. 
The  engineering  Unions  are  taking  a  ballot  on  the  question  this  month, 
but  the  result  will  not  b?  known  until  the  end  of  April. 

If  the  scheme  prepared  by  representatives  of  the  employers  and 
workers,  which  appears  to  preclude  the  possibility  of  unfair  advantage 
b^ing  taken  of  the  latter  were  gjnerally  adopted  and  loyally  carried 
out  by  both  parties,  it  would  remove  many  of  the  difficulties  of  the 
engineering    and    alhed     industries    and    it    would    greatly    assist    in 

increasing  production. 

*  *         t         * 

Decimal  Coinage  Report. 

The  Royal  Commission  on  Decimal  Coinage,  which  was  appointed  in 
1918  to  consider  Lord  Southwark's  Bill  for  placing  the  coinage  of  the 
United  Kingdom  on  a  decimal  basis,  have  issued  their  report,  which  is 
adverse  to  the  proposals  outlined  in  the  Bill  on  the  ground  that  '"  the 
■existing  system  is  admirably  suited  to  the  needs  of  everyday  life,"  and 
that  decimalisation  would  present  great  difficulties  without  compen- 
sating advantages.  Particulars  of  Lord  Southwark's  and  other  schemes 
of  decimal  coinage  have  been  given  in  The  Electricias.  The  majority 
report  is  signed  by  13  members  and  among  their  conclusions  are  : — 

1.  In  any  scheme  of  decimalisation,  the  pound  sterling  should  be 
Detained. 

2.  The  f-mil  scheme  of  Lord  Southwark  is  the  only  strongly  supported 
scheme  complying  with  this  condition. 

3.  The  advantages  gained  by  this  system  as  regards  keeping  accounts 
are  in  no  way  commensurate  with  the  loss  of  convenience  of  the  existing 
system  for  other  purposes. 

4.  Grave  difficulties  will  be  encountered  by  any  alteration  of  the 
penny. 

There  are  two  minority  reports.  The  report  of  Lord  Southwark,  Mr.  H . 
Cox,  Mr.  McKenna  and  Mr.  Vyle  considers  that,  while  there  are  grave 
difficulties  in  the  way  of  introducing  decimal  coinage,  the  advantage  to 
be  gained  by  the  proposed  reform  justify  the  effort  required  to  overcome 
the  obstacles  in  the  way.  The  second  (by  Lord  Leverhulme,  Mr.  G. 
Hayhurst  and  Capt.  A.  Smith)  rejects  any  scheme  accepting  the  pound 
sterling  basis,  and  recommends  the  adoption  of  the  half-penny  as  the 
basis,  500  halfpennies  to  make  the  unit,  which  would  be  known  as  a  Royal. 
4         *         *         * 

Increased  Production. 

There  is  general  agreement  up')n  the  urgent  need  of  increased  output, 
for  upon  this  depends  the  lowering  of  prices  and  the  allaying  of  industrial 
unrest.  Indeed  the  future  well-being  of  the  Empire  and  its  capacity  to 
meet  the  interest  on  the  huge  National  Debt  and  its  other  liabilities  are 
closely  bound  up  with  the  solution  of  the  problem.  Although  there  has 
been  much  discussion  upon  this  imjjortant  subject  no  definite  scheme 
has  been  put  forward  as  to  the  best  method  of  obtaining  the  desired 
increase  in  production. 

The  Government  have  now  set  up  a  committee  to  inquire  into  and 
report  on  the  whole  matter.  The  committee  will  consist  of  an  inde- 
pendent chairman  and  a  "  permanent "  nucleus  composed  of  two 
employers,  two  Labour  representatives,  and  two  Government  repre- 
sentatives, together  with  additional  representatives  appointed,  two  by 
the  employers  and  two  by  the  workpeople,  to  represent  any  particular 
trade  which  may  be  under  consideration  by  the  Committee.  The 
personnel  of  the  Committee  is  as  follows  : — 

Sir  Stephenson  Kent,  K.C.B.  ;  ilr.  I.  Haig  Mitchell ;  Lieut.-Col.  D. 
Paul,C.M.G.  :  Mr.  A.  A.  Purcell :  Sir  Thomas  Robinson,  M.P.  :  Sir  Allan 
M.  Smith,  K.B.E..  M.P.  :  and  Mr.  G.  H.  Stuart- Bunning,  J.P.,  O.B.E. 
The  secretary  is  Mr.  W.  H.  Rejmolds,  M.B.E.,  Ministry  of  Labour, 
Montagu  House,  Whitehall,  S.W.  i. 

The  terms  of  reference  are  :  "  To  consider  and  advise  as  to  the  best 
means  of.securing,the  greatest  p.issible  production  consistent  with  the 
permanent  well-being  of  industry  and  of  the  employers  and  the  wcjrk- 
people  engaged  therein."  The  tirst  trade  to  which  the  Committee  will 
give  consideration  is  the  building  trade. 


Electricity  Supply. 

Bolton  Electricity  Committee  is  to  carry  out  important  extensioiw  at 
the  Back-o"-th"-Bank  power  station  at  a  cost  of  £140,000. 

CrPAR  (Fif<')  Council  will  not  establish  a  municipal  station,  but  the 
Fife  Electric  Power  Compiiny  is  to  be  asked  to  extend  its  mains  to  the 
town. 

Wai.sai.i,  Corporation  has  increased  the  salary  of  the  borough  electrical 
eufinci-r  (Mr.  H.  A.  Howie)  to  £800,  rising  by  annual  increments  of  £25- 
to  £900. 

Hastings  Corporation  has  withdrawn  its  opposition  to  the  Bill  of  the- 
Hastings  Tramways  Company  for  authority  to  employ  the  overhead 
system  on  the  sea  front. 

The  Blackburn-  Guardians  desire  to  engage  the  borough  electrical 
engineer  (Mr.  P.  P.  Wheelwright)  as  consulting  engineer  for  the  electric 
lighting  scheme  at  the  local  institution. 

Blackburn  and  Preston  Corporations  have  asked  the  Ministry  of 
Transport  to  sanction  the  laying  of  an  electric  supply  main  to  link  up 
the  supljjy  undertakings  of  both  towns. 

The  Stalybridge,  Hyde,  Mossley  and  Dukinfield  Tramways  and 
Electricity  Board  has  "applied  to 'the  Electricity  Commissioners  for 
authority'  to  form  a  .Joint  Electricity  Authority  for  the  undertakings  of 
the  Board  and  of  Ashton  Corporation. 

The  Electricity  Commissioners  are  to  be  asked  to  authorise  the  forma, 
tion  of  a  .Joint  Electricity  Authority  for  the  North  West  Mid- 
lands, which  will  include  Wolverhampton  and  Walsall  on  the  south, 
Crewe,  Nantwich,  Macclesfield  and  Leek  on  the  north. 

At  a  meeting  last  week  of  representatives  of  the  Devon  County  Counci 
and  the  Corporations  of  Exeter,  Plymouth,  Torquay  and  Barnstaple 
it  was  resolved  to  form  a  Joint  Electricity'  Authority  under  the 
Electricity  (Supply)  Act,  and  arrangements  are  being  made  to  send  a 
deputation  to  wait  upon  the  Electricity  Commissioners. 

Messrs.  Howard  &  Bullough,  having  asked  for  a  further  supply  of 
current  to  their  Charter-street  works,  Accbington  Electricity  Com- 
mittee has  agreed  upon  a  basis  of  charging  for  the  additional  supply. 
The  cost  of  the  necessary  hish- tension  cable  and  switchgear  will  be  about 
£2,000. 

At  the  annual  meeting  of  the  Barnard  Castle  Gas  Company  last 
week  it  was  stated  that  the  directors  were  considering  the  question  of 
an  installation  of  electric  lighting.  The  question  will  be  investigated' 
ivith  a  view  to  the  adoption  of  electricity  for  public  and  private  lighting 
and  the  report  on  the  subject  will  be  submitted  to  the  shareholders  ia 
six  months  time. 

The  Lancashire  Electric  Power  Company  has  power  to  supply  elec- 
tricity in  Chorley  under  a  Provisional  Order  of  19U.  but  the  company's 
mains  are  still  8  miles  away  and  a  supply  from  any  other  existing 
authority  does  not  appear  'practicable.  It  is  therefore  proposed  to 
discuss  the  matter  with  the  Electricity  Commissioners  with  a  view  to 
formulating  a  scheme. 

Application  has  been  made  by  the  Hammersmith  (London)  Borough 
Council  to  the  Electricity  Commissioners  for  sanction  to  borrow  £174,000 
for  two  8.000  to  10,000  kw.  turbo-alternators,  three  boilers,  &c.,  and 
£21,693  for  mains  extensions.  Subject  to  the  sanction  being  obtained, 
application  has  been  made  to  the  London  County  Council  for  the  advance 
on  loan  of  the  sums  referred  to,  but  in  the  event  of  the  London  County 
Council  being  unable  to  advance  the  money  the  Finance  Committee  has 
been  authorised  to  take  steps  to  obtain  the  loans  elsewhere. 

In  future  intending  electricity  consumers  at  Stoke-on-Trent  must 
guarantee  a  return  of  20  per  cent,  per  annum  for  two  years  on  the  capital 
cost  of  mains  extension. 

From  the  June  quarter  the  charge  for  power  supply,  heating,  cooking 
and  apparatus  used  in  conjunction  therewith,  will  be  increased  by  a 
further  25  per  cent,  except  where  the  supply  is  three-phase  transformed 
on  the  consumer's  premises.  In  the  latter  case  the  rate  will  be  £9  per 
k.w.  of  the  maximum  demanded  supply  per  annum,  plus  0-8d.  per  unit, 
with  coal  at  30s.  per  ton  delivered,  plus  0-03d.  per  unit  increase  for  each 
shilling  per  ton  above  this  price. 

In  moving  the  adoption  of  the  minutes  of  the  Electricity  Committee- 
at  last  week's  me-tincr  of  Derby  Corporation,  Aid.  Wilkins  referred  to 
the  estimated  ca|.il:il  .  \|m  n.liture  of  £120,000.  The  demand  for  elec- 
tricity was  incifM-iiiL'  i  ncuniciusly,  and  they  had  to  place  orders  for 
machinery  two  vuar.s  .dicid.  When  the  extensions  were  carried  out 
Derby  would  possess  an  electricity  supply  as  good  as  Nottingham  or 
Leicester.  It  was  a  race  between  towns  as  to  which  could  best  attract 
manufa;-tur3rs  within  their  borders,  and  cheap  and  plentiful  electricity 
was  often  a  determining  factor. 

Dundee  Electricity  Committee  has  adopted  the  proposal  of  the  city 
ej.-rtiiril  .■•ii:ineer  (Mr.  H.  Richardson)  to  charge  for  electric  current 
arciii  Jiiij  1  '  the  living  room  space  occupied.  The  convener  (Mr.  Hynd) 
said  ill'  i''  «  1^  no  likefihood  of  being  able  to  devise  a  method  of  charging^ 
which  w.iuld  please  everybody,  but  the  fairest  and  most  beneficial 
method  of  charging  was  that  proposed.  The  term  "living-room" 
includes  all  rooms  with  the  exception  of  bithrooms,  sculleries  and  out- 
houses. The  "  guarantee  system,"  though  satisfactory  so  far  aslmost 
consumers  were  'concerned,  had  given  rise  to  disputes  which  could  not 
occur  under  the  new  system.  The  proposed  tariff  is  2s.  per  100- sq.  ft., 
per  quarter. 
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Klectric   Traction. 

The  receipts  of  Hlackbcrx  Corjroration  tramways  for  the  past 
financial  year  amount  to  tllti.SMJo.  an  increase  of  £25,221  over  1019. 

Haslino.den  Council  has  been  autborise<l  to  increase  all  tram  fares  by 
50  per  cent. 

As  ToR<jfAY  Corporation  has  agreed  U()on  a  price  to  be  paid  by  the 
Torquay  Tramways  Company  for  traction  current  the  proceedings  for 
the  rt'vocation  of  the  existing  contract  with  the  company  have  boon 
abandoned. 

The  Lek  s  Tramway.<  Committee  recommend  the  City  Council  to 
raise  the  farvs  to  tlu-  full  statutory  limit  of  one  penny  per  mile.  The 
Jast  incri"ase  raised  the  fares  ">0  jx-r  cent.,  and  the  present  proposal 
involves  a  further  increase  of  50  per  cent.,  making  all  fares  double  what 
ihey  were  before  the  war. 

The  London  County  Council  recently  sanctioned  a  loan  of  £7,300  to 
the  Haiknev  Borough  Council  for  the  purchase  of  electric  vehicles  for 
collecting  house  ivfuse.  Of  this  sum.  £1.882  is  for  building  work  and 
electrical  plant,  &c.,  and  is  to  be  repaid  witliin  10  years,  and  £5,418  for 
vehicles  witliin  five  years. 

There  is  a  dispute  between  Hcix  Tramways  Committee  and  thoir 
eraployeee  as  to  working  hours.  The  men  demand  a  continuous  eight- 
hour  shift  without  a  break,  in  pla^e  of  the  present  nine  hours,  with  an 
hour  off  for  meals  ;  their  proposal  being  that  they  should  take  any  focd 
they  reiiuire  while  on  the  car.  A  continuous  shift  of  <  ight  hours  is 
oSatrary  to  the  principle  laid  down  by  the  men's  Eicutive,  and  the 
Committee  have  decided  to  put  the  new  time-table  (a  nine-hours  shift, 
with  one  hour's  break)  into  operation  for  two  months.  In  the  mean- 
time the  men  can  submit  a  time-trtble  for  eight  and  a  half  hours  shift, 
with  half  an  hour's  break  for  a  meal. 

Though  the  trannvay  workere  have  threatened  to  cease  work  on 
:Saturday  unless  their  demand  for  an  increase  of  10s.  a  week  is  conceded, 
we  believe  there  will  be  no  Tramway  Strike,  for  negotiations  are  still 
being  carried  on  in  a  friendly  spirit.  As  we  go  to  press  we  learn  that 
the'employers  have  made  a  fresh  offer  of  .is.  Gd.  a  week,  which  will  pro- 
.bably  be  accepted  and  the  strike  notices  will  be  withdrawn.  Sir  Eric 
■Geddes  has  introduced  a  Bill  to  enable  tramway  undertakings  to  increase 
their  fares  and  thus  enable  tliem  to  meet  the  increased  cost  of  working 

Jn  the  House  of  Conunons  on  the  25th  ult.,  the  LoxtoN  Electric 
Railway  Companjes  ( Fares,  &c.)  Bill  was  read  a  second  time,  but  it  was 
agreed  "  to  instruct  tlie  Committee  to  which  the  Bill  may  be  committed, 
after  inquiry  into  the  financial  position  of  the  various  companies  con- 
cerned to  amend  the  Bill  as  follows  :  (")  So  as  to  provide  that  the  maxi- 
imum  powers  of  charge  in  excess  of  the  fares  which  the  companies  are  now 
authorised  to  ehargc  shall  not  be  more  than  arc  required  to  provide  from 
time  to  time  for  working  expenses,  efficiently  maintaining  and  renewing 
the  undertakings,  and  a  reasonable  return  on  capital  ;  (6)  that  work- 
men's return  fares  between  any  two  stations  shall  not  exceed  the  single 
ordinary  fare  for  a  journey  between  those  stations,  with  a  minimum  fare 
of  threepence^" 

A  similar  instruction  has  been  given  in  the  case  of  the  London  United 
Tramwdvi,  th?  Mj'.rjpslitan  Electric  and  th3  Srjth  Metropolitan  Tram- 
ways Bilh.     .    - 

The  Highways  Committee  of  the  London  County  Council  propose 
to  make  an  experiment  with  railless  trolley  cars  on  the  Eltham  route. 
It  is  proposed  to  run  two  cars  to  see  how  they  interlace  with  the  existing 
i^ramway  service.  The  consent  of  the  Chief  Commis:  ioner  of  Police  will 
be  applied  for  in  order  to  carry  out  the  experiment,  which  is  being 
made  owing  to  the  high  cost  of  tramway  construction. 

The  •Special  Committee  recently  appointed  to  investigate  the  general 
conditions  under  which  the  tramways  are  being  operated  reported  to 
the  Council  on  Tuesday  that  the  question  of  applying  the  new  fares  to 
adults  only  would  create  a  difficult  situation  if  the  old  stage  points  were 
Tetained  for  children.  At  present  children  under  14  travel  at  half-price, 
and  no  further  alteration  should  be  made.  The  Committee  also  reported 
against  re-introducing  transfer  tickets,  return  tickets  and  intermediate 
id.  fares,  which  would  involve  an  annual  loss  in  revenue  of  £576,000. 
The  Commitfe?  also  recommended  the  introduction  of  cheaj)  fares  during 
certain  slack  times  of  the  day. 

The  Highways  Committee  recommended  that  certain  sections  of  the 
tramway  track  should  be  treated  with  a  hardening  process,  which  is 
.estimated  to  prolong  the  life  of  the  rails  by  about  3|  years.  The  ultimate 
saving,  after  allowing  for  cost  of  treatment,  would  be  £625  per  mile  of 
flingle  track,  and  the  disturbance  of  traffic  would  be  correspondingly  less. 

Personal  and   Appoiiifnients. 

Mr.  A.  A.  Dee  has  been  appointed  assistant  lecturer  of  physics  at  the 
University,  Birmingham. 

We  are  officially  informed  by  the  Ministry  of  Transport  that  Sir  Harry 
E.  Haward,  Comptroller  of  the  London  County  Council,  has  been 
appoint-zd  a  Commissioner  under  the  Electricity  (Supply)  Act. 

The  London  County  Council  have  promoted  Mr.  C.  D.  Johnson,  the 
"  -deputy  comptroller,  to  the  position  of  Comptroller  vacated  by  Sir  H. 
Howard,  at  £1,600  a  year,  rising  by  annual  increments  of  £100  to  £2,000 
a  year. 

We  learn  that  Mr  Arnold  B.  fJridley  retired  from  the  Government 
service  on  the  31st  ult.,  after  holding  the  position  of  Director  of  electric 
power  supply  and  electrical  adviser  to  the  Ministry  of  Munitions  during 
and  subsequent  to  the  war.  After  a  lengthy  holiday  Mr.  Gridley  hopes 
to  resume  private  business. 


Imperial  and  Foreign  Notes. 

Bathcrst  (N.S.W.)  is  considering  the  (|iu-stiofi  of  lighting  the  town 
electrically. 

Dimeaster  (Vic.)  Shire  Council  proposes  to  extend  the  electric  light 
system  to  Te.m1"1.es-iowk.  at  a  cost  of  £2,9.'i0. 

Kipon  (Victoria)  Shire  Council  recently  decided  to  obtain  a  report  upon 
the  subject  of  electricity  supply  for  Beackort. 

CoLAC  (Victoria)  Shire  Council  has  decided  to  adopt  a  scheme  of 
elcetrielty  supply  works  for  the  town,  at  a  cost  of  £1 1,IMM1. 

It  is  proposed  to  increase  the  plant  capacity  of  the  Svonkv  nuinicipal 
power  house  at  Pyrmont  from  29,(MM)  kw.  to  50,t)00  kw. 

The  Uruguayan  Post  Office  authorities  recently  decided  to  invite 
tenders  for  the  construction  of  a  new  national  system  of  telephones  for  the 
city  and  department  of  Montevideo. 

The  Compagnie  des  Cables  Sud-Aniericains  has  applied  to  the  Argen- 
tine Ministry  of  Industries  for  authority  to  establisli  and  work  a  sub- 
Huvial  and  tenvstrial  telegraph  service  between  .Montevideo  and 
Buenos  Aires  and  a  submarine  cable  between  Montevideo  and  Rio  db 
Janeiro. 

We  have  ri'ceivetl  from  Verlao  pur  Faciilitkrateir,  of  Vienna,  two 
maps,  one  showing  the  privately  owned  electrical  undertakings  of  the 
countries  which  were  formerly  part  of  the  .\ustrian  Empire,  including 
Austria,  the  Cz^cho-.SlovakRepublip.Jugo-Slovakia.Galicia and  thcAustro- 
Italiananil  the  .-Vustro-Rouinanian  districts.  The  other  shows  the  public 
electrical  umlertakings  and  gas  works  in  the  same  countries.  In  both 
eases  the  undertakings  are  divided  into  three  sections,  depending  on 
whether  steam  engines,  gas  engines  or  water  power  is  employed  and  a 
further  distinction  is  made  in  the  sizes  of  the  stations,  depending  on 
whether  they  are  less  than  100  kw.,  between  ICO  and  1,000  kw.,  between 
1.000  and  5^000  kw.,  between  5,000  and  iD.Oi  0  kw.,  or  over  10,000  kw. 
The  maps  are  fairly  clear,  but  the  arrangement  of  using  fairly  Ijirgc 
circles  and  triangles  as  distinguishing  marks  is  not  a  good  one,  especially 
in  the  industrial  districts  where  there  are  likely  to  be  a  number  of  stations. 
Each  map  is  published  at  the  price  of  I5s. 

Gatalogae.s,  Price   I.ilsts.  &.v,. 

Messrs.  H  jli.ings  &  Gvest,  Ltd.,  Thimble  Mill-lane,  Binuinghani,  have 
recently  issued  three  sections  of  their  illustrated  catalogues,  and  copies 
will  be  sent  to  anyone  interested.  List  A.  108  shows  the  firm's  new 
design  in  gas  stoves  for  enamelling,  lacquering,  &c.  ;  list  A.  106  shows 
scrap  metal  bundling  presses  ;  and  list  A.  107  shows  their  new  design 
of  hand  baling  press  for  waste  paper,  &c. 

Electrical  contractors  and  wiremen  engaged  on  wiring  work  will  bs 
glad  to  learn  that  the  General  Electric  Company,  Ltd.,  67,  Queen  Victoria- 
street,  E.C.4,  has  jjrepared  and  issued  a  cardboard  folder  containing 
Comparison  Tables  of  the  old  and  new  standards  for  electric  wires  and 
cables,  with  other  useful  statistics.  Trade  houses  who  require  them  can 
obtain  copies  for  the  use  of  their  wiremen. 

The  Engineering  &  Lighting  Equipment  Company,  Ltd.,  of  St.  Albans, 
has  issued  its  new  catalogue  of  Fittings  for  Halj-watt  ano  Largs 
Metal  Filament  Lamps.  A  variety  of  fittings  suitable  for  works,  shop 
and  street  lighting  is  described  and  illustrated,  and  in  almost  every  case 
the  fittings  are  provided  with  a  massive  pair  of  c.i.  globe  rings,  which 
are  hinged  at  one  end  and  held  uj)  by  a  single  swivel  and  fly  nut,  tlun 
dispensing  with  the  usual  chains.  Tnere  are  some  illustrations  of  fittings 
with  hexagonal  lanterns,  the  economy  of  which  from  the  re])lacement 
point  of  view  is  considerable,  while  there  is  also  an  illustrated  description 
of  the  company's  "  anti-break  "  anti-vibration  discs,  which  pn-vent  (it 
is  claimed)  the  breakage  of  the  most  fragile  half-watt  lamps  under  the 
most  severe  conditions,  and  thus  enable  them  to  be  used  for  engine-room 
deck  lighting,  &c.  For  the  latter  purpose  the  Tilbury  fitting,  which  Ls 
also  illustrated,  has  bean  specially  designed. 

Business  Items,  &c. 

The  London  office  telephone  of  Messrs.  Percy  Huddleston  &  Company 
has  been  changed  to  Clerkenwell  1094. 

The  B.K.B.  electric  Motors,  Ltd.,  have  returned  to  their  original  offices 
at  Finsburj'  Court,  Finsbury  Pavement,  London,  R.C.2.  Telephone  : 
London  Wall  56.30/1  ;  telegrams  :  Driving  Wheel  London. 

Bernard  L.  Jlyer  and  Wm.  Eraser  (trading  as  the  Electric  and  Engi- 
neering Specialities  Company),  79,  Great  George-street,  Liverpool,  have 
dissolved  partnership.  Debts  by  Mr.  J.  E.  A.  Killip,  21,  Tempest  Hey, 
Liverpool. 

The  partnership  between  \rehd.  S.  Tong  and  Percy  Nutter  (trading  as 
Tong,  Nutter  &  Sons),  electrical  engineers,  &c.,  41,  The  Side,  Ncwcastle- 
on-Tync,  has  been  dissolved.  Debts  by  Mr.  Nutter,  by  whom  the 
business  will  be  carried  on  at  the  old  address  and  under  the  old  title. 

Mr.  F.  Peake  Sexton,  A.R.C.S.,  A.M.I.E.E.,  late  chief  technical 
assistant  to  Mr.  S.  G.  Brown,  has  opened  offices  at  39,  Parliament-street, 
Westminster,  S.W.I,  where  he  will  practice  as  a  consultant  with  special 
reference  to  gyroscopic  compassDs,  &c.,  and  illuniinaticm. 

The  Engineering  and  Lighting  Equipment  Company,  Ltd.,  have 
taken  over  the  Sphere  Works,  St.  Albans,  from  the  Engineering  and 
Arc  Lamps,  Ltd.,  and  have  purchased  their  business,  together  with 
stocks,  patents,  &c.  The  entire  staff  is  being  retained,  and  the  new 
Company  will  continue  to  carry  on  the  same  business  as  formerly,  with 
the  same  manufacturers  and  the  addition  of  some  new  articles. 
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Miscellaneous. 

A  licence  has  been  issued  by  the  Board  of  Trade  to  the  British 
Refractokies*  Research  Association,  whose  scheme  of  research  has 
!becn  approved  by  the  Department  of  Scientific  and  Industrial  Research. 

Subject  to  the  approval  of  the  National  Council, the  District  Indus- 
trial Council  of  the  Electricity  Supply  Industry  for  the  West  Mid- 
lands Area  recommend  that  the  Engineering  and  Foundrj'  Trades 
Award  No.  180  be  appUed  o  all  manual  workei-s  in  electricity  under- 
takings. Future  applications  for  alterations  in  wages,  &c.,  in  the  industry 
must  be  dealt  with  by  the  National  Industrial  Council. 

The  Council  of  the  Physical  Society  of  London  have  under  considera- 
tion a  proposal  te  change  the  dates  of  the  meetings  from  the  second  and 
fourth  to  the  first  and  third  Fridays  in  the  month  at  5  p.m.  ;  or.  alter- 
natively, to  hold  these  meetings  at  5  p.m.  and  8  p.m.  on  alternate  Fridays. 
Fellows  are  requested  to  communicate  their  views  on  these  proposals 
to  the  secretary,  ilr.  F.  E.  Smith,  O.B.E.,  F.R.S.,  National  Physical 
Laboratory,  Teddington,  Middlesex. 

The  question  of  the  payment  of  an  Additional  Bonus  to  the  Tech- 
nical Staffs  of  Electricity  Undert.akings  has  been  under  considera- 
tion by  the  Naticmal  .Joint  Board  of  Employers  and  Members  of  Stafis 
for  the  Electricity  Supply  Industry,  and,  in  view  of  the  advances  made 
to  workmen  in  the  industry  since  the  date  of  the  award  made  in  Feb- 
ruary, 1919.  due  to  increased  cost  of  living,  it  is  recommended  that  a 
-further  sum  of  £30  be  paid  to  members  of  the  technical  staffs  as  an 
■additional  war  bonus  on  account  of  increased  cost  of  living,  such  payment 
.to  be  made  as  from  .Jan.  1.  1920.  Many  municipal  undertakings,  in- 
'cluding  Hammersmith  and  Stepney,  have  already  adopted  the  recom- 
mendation. 

On  the  invitation  of  the  Mayor  (Mr.  Geo.  Isaacs)  a  meeting  was 
convened  in  Southwark  Town  Hall  on  March  23,  for  the  purpose  of 
considering  the  aims  and  objects  of  the  Industrial  League  and  Council, 
and.  if  the  same  were  approved,  of  inaugurating  a  branch  of  the  League 
In  the  Borough.  Special  representatives  attended  from  the  League 
in  order  to  place  the  claims  of  the  organisation  before  the  meeting. 
Mr.  G.  S.  Francis  explained  the  aims  and  objects  of  the  League  and 
Council,  and  his  remarks  were  followed  by  a  long  address  on  the  subject 
bj-  Jlr.  Robert  Young,  M.P.  Following  remarks  by  Mr.  F.  EUiott  and  a 
number  of  Trade  L'nion  delegates,  a  resolution  to  form  a  branch  of  the 
League  and  Council  was  carried  unanimously  and  a  provisional  com- 
mittee was  apjiointed. 

Imports. — I'he  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (o)  during  February, 
1920_  and  (6)  the  aggregate  figures  from  .Jan.  1  to  Feb.  29,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1919  : — 

Electrical  machinery,  (a)  £89,320  (increase  £47,795),  (6)  £198,321  (in- 
crease £135,733) ;  telegraph  and  telephone  cables  other  than  submarine, 
(a)  £27(i  (decrease  £5,182),  [b)  £1,450  (decrease  £5,865) ;  telegraph  and 
telephone  apparatus,  (a)  £17,206  (increase  £3,336),  (fc)  £25,605  (increase 
£836) ;  other  electrical  mres  and  cables,  rubber  insulated,  (a)  £965  (in- 
crease £954),  (6)  £2,879  (increase  £2.868) ;  with  other  insulations,  («) 
£10.858  (increase  £7,289).  (6)  £12,744  (increase  £8,549) ,  carbons  (a) 
£16,316  (increase  £9,667),  (b)  £27,921  (increase  £23,326) ;  glow  lamps,  («) 
£1,054  (decrease  £19,712),  (6>  £5,171  (decrease  £37,962)  ;  arc  lamps  and 
electric  searchlights,  (a)  £120  (increase  £120),  (6)  £240  (increase  £240) ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £1,521  (de- 
crease £5,418),  (6)  £4,019  (decrease  £13,834) ;  batteries,  (a)  £4,010 
(increase  £1,531),  (6)  £5.554  (decrease  £1,614);  meters  and  measuring 
instruments,  {a}  £6,026  (increase  £2,663),  (fc)  £10,077  (mcrease  £4,103)  ; 
switchboards,  (a)  nil,  (6)  £956  (increase  £742) ;  electrical  goods  and 
apparatus  unenumerated,  (a)  £45,354  (decrease  £34,401),  (6)  £79,959 
(decrease  £15,902).  Total  of  electrical  goods  and  apparatus  other  than 
machinery  and  uninsulated  wire,  (a)  £98,706  (decrease  £38,153),  (6) 
£176..575  "(decrease  £36,513). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  February,  1920,  and  (6)  from  Jan.  1  to  Feb.  29,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows  : 

Electrical  machinery,  (a)  £i32,726  (increase  £46,341),  (6)  £306,652 
(increase  £116.402)  ;  including  railwav  and  tramway  motors,  (n)  £2,900 
(decrease  £4,810),  (b)  £5,811  (decrease  £11,398);  other  generators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (a)  £66,236  (increase 
£19,925),  (6)  £174,423  (increase  £81,089)  ;  other  electrical  machinerv, 
(o)  £63,590  (increase  £31,226).  (6)  £126.418  (increase  £46,711);  tele- 
graph and  telephone  cables,  submarine,  (o)  £,39,814  (increase  £30,196) ; 
(6)  £121,137  (increase  £98.988) ;  other  than  submarine,  (a)  £93,700  (in- 
crease £57,380),  (6)  £170-535  (increase  £107,409) ;  telegraph  and  telephone 
apparatus,  (a)  £89,176  (increase  £69,784,  (b)  £187,932  (increase  £144,788) ; 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £100,130  (increase 
£72,741,  (6)  £212,704  (increase  £165,993)  ;  with  other  insulation,  (o) 
£124.921  (increase  £104,085 ).(fc)  £262,453  (increase £242,181)  ;  carbons,  (n) 
£1 1.337  (increase  £10,850),  (6)  £13,659  (increase  £12,983) ;  glow  lamps,  (a) 
£ll..i/0  (increase  £3,073),  (b)  £21.566  (increase  £4,423) ;  arc  lamps  and 
searolUights,  (a)  £L463  (increase  £1,.384),  (6)  £1,895  (decrease  £839) ; 
parte  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £627  (de- 
crea??  £L403),  (6)  £922  (decrease  £8,808) ;  batteries,  (a)  £26,331  (decrease 
£4.999),  (6)  £62,160  (decrease  £22,237)  ;  meters  and  measuring  instru- 
ments, (a)  £19,073  (increase  £8,575),  (b)  £39,730  (increase  £11,614); 
switchboards,  (a)  £4,129  (decrease  £128),  (h)  £16,176  (increase  £9,138) ; 
electrical' goods  and  apparatus  unenumerated,  (a)  £104,476  (increase 
£37.526),  (6)  £208,772  (increase  £51.382).  Total  of  electrical  goods  and 
apparatus,  other  than  machinerv  and  uninsulated  wire,  (a)  £629,247 
increase  £388,974),  (fc)  £L3J9,641  (increase  £793,023). 


Tenders  Invited  and  Accepted. 

Leith  Corporation  want  tenders  by  April  13  for  one  years  supply  of 
overhead  electrical  and  car  fittings,  insulated  wire,  &c.  Schedules,  &c. 
from  the  Burgh  Surveyor. 

Bedweltv  Urban  Council  require  tenders  by  April  12  for  electric 
light  wiring  and  fittings  at  Pengam  and  Aberbargoed.  Specifications 
from  the  CJerk,  High-street,  Bargoed,  or  Mr.  R.  H.  Fletcher,  Cardiff. 

Cardiff  Corporation  invite  tenders  for  the  supply  and  erection  of  a 
5,000  kw.  turbo-alternator  and  surface  condensing  plant.  Specifications 
and  forms  of  tender  from  the  Electrical  Engineer,  The  Hayes,  Cardiff, 
and  tenders  to  the  Town  Clerk  by  April  29. 

Sunderland  Corporation  invite  tenders  for  two  water-tube  boilers, 
with  integral  superheaters,  mechanical  stokers,  vertical  c.i.  tube  econo- 
misers,  steel  plate  chimneys,  &c.  ;  also  one  l.OCO  kw.  rotary  convertei^ 
Specifications  from  the  general  manager,  Mr.  A.  S.  Blackman,  and 
tenders  to  the  Town  Clerk  by  .\j5ril  28. 

Canterbury  Corporation  invite  tenders  for  one  1,000  kw.  three- 
phase  turbo-alternator  and  surface  condenser  two  rotary  converters 
and  a  superheater.  Specifications  from  the  consulting  engineers, 
Messrs.  May  &  Hawes,  36,  Victoria-street,  London,  S.W.I,  and  tenders 
to  the  Town  Clerk  by  4  p.m.,  April  19. 

Tenders  are  invited  up  to  April  14  for  supply  and  delivery  to  the 
Postmaster-General's  Department,  State  of  Western  Australi.a  of  tele- 
phone and  telegraph  instruments,  parts,  &c.  (as  per  schedule  671)  ;  and 
up  to  May  5  for  the  supply  and  delivery  of  insulators,  bolts,  brackets.  Sec, 
to  the  Postmaster-Generars  Department  of  the  same  State  (as  per 
schedule  673).  Specifications  from  the  Commonwealth  Offices,  Room 
406,  Australia  House,  Strand,  London,  W.C.  2. 

The  Agent-General  for  Western  Austk.alia  invites  tenders  for  one 
7.500  kw.  turbo-alternator  and  condensing  plant  for  the  Perth  power 
station.  Specifications  and  tender  forms  from  the  consulting  engineers 
(Messrs.  Merz  &  McLellan),  32,  Victoria-street,  London,  S.W.I,  and 
tender  fonus  may  also  be  obtained  from  the  Agent-General,  to  whom 
tenders  are  to  be  addressed  at  Savoy  House,  Strand,  London,  W.C. 2,  by 
noon  Mav  14. 


Ham.mersmith  Borough  Council  have  received  tenders  from  four  firms 
for  the  supph'  of  electric  vehicles  of  3i  tons  capacity  for  house  refuse 
work.  The  inclusive  figure  of  the  Edison  Accumulator  Company  was 
£1,687  per  vehicle;  Messrs.  Mossay  &  Company  quoted  £1,.556,  the 
Electromobile  (Leeds),  Ltd.,  £1,430,  and  the  General  Vehicle  Company 
£1.580.  The  (I'artage  Committee  recommends  the  acceptance  of  the 
tender  of  Messrs.  Mossay  &  Company  for  the  supply  and  delivery  of  six 
"  Orwell  "  electric  vehicles  comijlete  at  £1 ,556  each,  and  that  the  Borough 
Engineer  and  Surveyor  be  authorised  to  prepare  a  scheme  for  the  pro- 
vision of  garage  accommodation,  ifcc,  at  an  estimated  cost  of  £1..500. 

Bankruptcies  and  Lianldations, 

At  meetings  at  4.  Central  Bank-chambers,  Leeds,  on  March  5  and  22 
respectively,  a  resolution  was  passed  and  confirmed  to  wind  up  the 
Electric  Train  Lighting  SNTidicate,  Ltd.,  voluntarily. 

An  application  for  the  discharge  of  Fredk.  Mitchell  (carrying  on 
business  with  John  Jlitchell  as  Fred.  Mitchell  &  Company),  electrical 
engineer,  97,  Stockport-road,  Ardwick,  Manchester,  and  58,  Ashton 
Old-road,  Openshaw,  Manchester,  will  be  heard  on  April  27  at  the 
Court  House,  Quay-street,  Manchester. 

.A  meeting  of  creditors  of  Edward  Wingfield  Fuller  Heath  (trading  as 
Heath  Wingfield  &  Company),  electrical  engineer,  6,  Hans-road, 
Brompton-road,  London,  S.W.,  was  held  at  the  oftiees  of  Messrs.  Corfield 
&  Cripwell,  Balfour  House,  London,  E.G.,  on  Friday  last.  The  trustee 
(Mr.  Osborne)  read  a  list  of  some  of  the  principal  creditors,  including 
Hindley  &  Son.  £921 ;  Commercial  Electrical  Accessories,  £210  ;  Bhss  & 
Company,  £148  ;  Crompton  &  Company,  £679  ;  Edison  &  Swan  Com- 
pany, £i70  13s.  Id.;  General  Electric  Company,  £142;  International 
Electric  Company,  £486;  International  Novelties,  £163  8s.  6d.  ;  and 
Rushton  &  Honisby,  £155  5s.  There  was  also  a  cash  creditor  (J.  T. 
Lane)  for  £2.355,  less  £707  10s.  received  in  connection  with  a  bank 
debt,  for  which  sum  the  lender  had  a  cover.  The  cash  creditor's  claim 
is  in  respect  of  advances  commenced  in  November  last  and  also  a  charge 
on  a  book  debt,  but  the  question  of  the  vaUdity  of  such  charge  has  to  be 
determined.  The  lease  of  debtor's  premises  has  14  years  to  run  from 
March  1919,  at  an  annual  rental  of  £200  and  for  which  the  debtor  paid 
£200.  In  connection  with  the  doubtful  and  bad  debts,  debtor  incurred 
two  heavy  losses  during  the  last  six  months,  and  it  is  expected  that  very 
little,  if  "anything,  will  be  obtained.  The  deficiency  as  regards  the 
statement  of  affairs  is  more  than  accounted  for  by  this  loss  on  the  book 
debts.  Debtor  commenced  business  in  November,  1918,  in  Cannon- 
street,  and  subsequently,  in  consequence  of  the  developments  of  his 
business,  removed  to  the  Hans-street  address.  No  constructive  offer 
was  before  the  meeting.  It  was  resolved  that  debtor  be  asked  to  file 
his  petition  in  bankruptcy  failing  the  withdrawal  of  the  Sheriff  in  the 
action  taken  by  Messrs.  "Bhss  &  Company,  that  upon  Sheriff's  with- 
drawal the  deed  of  assignment  executed  in  favour  of  Mr.  Osborne  be 
confirmed,  and  that  a  committee  of  inspection  be  appointed,  consisting 
of  Jlessrs.  L.  A.  Hindley,  J.  R.  Roose  (International  Electric  Company) 
and  H.  Adams  (Siemens  Bros.  Dynamo  Works,  Ltd.).  The  UabiUties 
amount  to  £4,473.  of  which  £4,325  10s.  is  represented  by  unsecured 
trade  creditors ,  the  assets  (stock,  plant  and  machinery,  furniture,  good 
book  debts,  &e.)  amount  to  £3,163,  and  the  estimated  deficiency  is 
£1,307  10s.  lid. 
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Patent   Record. 


APPLICATIONS  FOR  PATENTS. 
NOTB. — Nanus  uiithm  p^enthesti  are  those  ol  communicalors  ol  invennmi, 
November  11.  1919. 
27,832  Wolfe.     Electrical  automatic  photographic  machine. 
27,834  ViCKERS.    Trolley-head  adjustment. 
27,839  HAI3WEN.    Ceiling  roses  for  electric  lamps,  &c. 
27,858  Hanstock.    Generation,  transmission,  Ac.  of  electricity. 
27,871  Blake  &  McNaught,    Carriers  for  batteries. 
27.903  Cluton.    Combinationof  two-way  switch  and  transformer. 
27,905  Trichard.     Electric  time  transmitting  apparatus.    (13,7, 17.  France.) 
27,909  Osborne.     Electric  signalling  systems. 
27.922  B.T.-H.  Co.    (G.E.  Co.)    Motor  control. 
27.933  Prince  St  Waterhouse.     Electric  control  of  air  brakes. 
27.938  White.    (U.S.  Light  &  Heat  Corpn.)    Dynamo-electric  machines. 

27.940  White.    (U.S.  Light  &  Heat  (jorpn.)     Battery  plates  and  plate  pasting  machires. 

27.941  White.    (U.S.  Light  &  Heat  Corpn.)     Electric  regulators. 

27.942  White.    (U.S.  Light  &  Heat  Corpn.)    Systems  of  electrical  distribution. 
27.948  Mansell,    Regulating  switches  of  multiple-contact  type. 

27,950  PicKiN  &  RoBB.    Wireless  telegraph  receiving  systems. 

November  12.  1919.     . 
28,006  Thompson.    (Challet.)     Electrically-operated  sound  warning  devices. 
28,029  Mitchell  &  Popplewell.    Trolley  or  collector  wheels  for  electric  tramways,  &c. 
28,046  B.T.-H.  Co.    (G.E.  Co.)     Electric  braking  systems. 
28,087  Telephone  Mfg.  (To.  &  Murray.    Telephone  receivers  and  earpieces. 

November  13,  1919. 
28,107  RocHFORD.     Electric  illuminating  devices  for  theatrical  stages.  Sic. 
28,154  Mono.    (International  Precipitation  Co.)    Apparatus  for  electrical  treatment  of 

gases. 
28.157  Orey-Gavin  Synd.  &  Carey.    Alternating-current  motors.  Sic. 
28,192  York.    Apparatus  for  carrying  accumulators  on  motor-bicycles.  &c. 
28,188  FORC.    Accumulators. 

November  14.  1919. 
22,268  Finlayson.     Pocket  flash  lamp  case. 

28,265  EiKEN.    Appliance  for  regulating  hardness  of  Rontgen-ray  tubes. 
28,307  British  Electric  Transformer  Cto.  St  Sims.     Electric  couplings. 

28.324  TiLNEY.     Magnetos. 

28,330  Scott-Taogart.    Thermionic  devices. 
28,240  Gray.     Electromagnetic  apparatus  for  steering  vehicles. 

28,246  Amberton  St  Walton.    Automatic  controlling  switches  for  charging  accumu- 
lators. 

28.249  Lane.     Electrical  device  for  holding  cog  on  armature  spindle  of  electric  motor 

starter  while  it  is  drawn  into  mesh  with  cog  on  flywheel  engine. 

28.250  BoLlTHO.     Electric  signal  recording  apparatus. 

28.251  BoLiTHo.    Receiving  or  recording  telegraphic  messages. 

28,260  GooLD.    (National  Safety  Appliance  Co.)    Means  for  controlling  operative  field 

of  magnets. 
28,291  Ram.    (Couplings  for  magnetos. 

28,301  Hughes  St  Turner.    Receivers  for  wireless  telegraphy. 
28,313  Malcolm.     Electric  switch  devices  for  preventing  use  of  motor  vehicles. 
28.318  HolstScOosterhuis.    Conductors  for  electric  lamps.  Stc. 

28.320  Mullard.    Thremionic  or  oscillation  valves. 

28.325  Jensen  St  TiLNEY.     Electric  ignition  for  engines. 

28.321  O'Neill.     Electrical  indicating  devices. 

28,315  Schroder.     Electrical  seam  welding  machines.    (8/6/18,  (Germany.) 

November  15,  1919. 
28,335  Scott-Taggert.     Electron  discharge  devices.  Sic. 
28,369  Automatic  Telephone  Mfg.  Co.  Si  Hudd,     Electric  relays. 

28.383  Brown.     Holders  for  electric  lamps. 

28.384  Puckette.    Regulation  of  voltage  of  dynamos. 

28,388  Siemens  St  Halske  AG.    Fixing  arrangements  for  electric  measuring  instru- 

nemts.     (23'8, 18.  Clermany.) 
28,393  Imray.    (Eisemann  Magneto  Corpn.)    Combined  magneto  and  dynamo-electric 

machine. 
28,390  Pasnell  St  Smith.     Electric  heating  devices. 
28,398    Metropolitan-Vickers  Electrical  Co.     Valve  operating  gear. 
November  17.  1919. 

28.448  SiEMESs-SCHucKERTwERKE.    Control  ol  asynchronous  motors.    (31/8/18,  Ger- 

many.) 

28.449  BuRDON.    (Siemens  St  Halske  A.G.)     Electric  thermo  elements. 
28,461  Barbar  St  Hoyle.     Electric  couplings. 

28,478  Schroder.     Electric  seam  welding  machines.    (12/6/18,  (Germany.) 

28.499  Pintsch.     Electric  gas  lamps  with  glow  discharge.    (27/10, 17,  Ormany.) 

28.500  PlNTSCH.     Electric  gas  lamps  with  glow  discharge.     (6/1 1/17,  Germany.) 

28.501  Pintsch.    Electric  gas  lamps  with  glow  discharge.    (12/12/17,  Germany.) 
28,507  Nobuhara.     Rotary  electric  machines. 

November  18,  1919. 
28,518  Murray.    Phonio  motor  drive  for  telegraph  machines. 
28,529  Sunderland.    Trolley  heads  for  overhead  electric  tramcars,  Stc. 
28,543  Plumb,     Field  magnet  for  dynamo-electric  generators  and  motors. 
28,567  Cable  Accessories  Co.,  Reeves  St  Crawford.     Fuses. 
28,596  Soc.  de  Moteuss  a  (Jaz  et  d'Industrie  Mecanique.    Cooling  electric  dynamo 

machines  and  transformers  and  recovering  waste  heat  therefrom.     (14/10/18, 

France.) 
8  599  B.T.-H.  Co.    (G.E.  Co.)    Transformers. 
8,6(XI  B.T.-H.  Co.     (G.E.  Os.)     X-ray  apparatus. 

November  19,  1919. 
28,628  Garrett,    Safety  controlling  gear  for  electrically-propelled  vehicles 

28.648  Wright.     Electric  switch  for  alarm,  Stc,  clocks. 

28.649  Hendle.     Electric  baling  presses. 

28,653  Armstrong.    Carrying  and  covering  electric  wires. 
28,658  Glanvill.    Alternating-current  dynamos  for  lighting. 

28.678  Barber.     Switches, 

28.679  Barber.     C:ouplings. 

28,695  Jaogi-Zumbuhl.    Controlling  electrically  heated  apparatus,    (21/6/19,  Switzer- 
land.) 
28.706  Lawson.     Electricity  meters. 

28.718  Barkway.    Automatic  control  of  electric  lights  in  railway  carriages, 

28.719  Weldon,    Locking  device  for  magneto  circuits, 
28.725  Cunningham.     Hollow  base  electric  winches. 

28.730  Henley's  Telegraph  Works  Co..Dunsheath  St  Mc Arthur. Electric  conductors. 

28.742  Soc,  Anon,  des  Ateliers  de  Secheron,     Electrical  resistance  heater  for  high 

temperatures.     (6/12/18,  Switzerland.) 

28.743  St  28.744  Soc.  Anon,  des  Ateliers  de  Secheron.     Electrical  resistance  heat 

for  high  temperatures.     (12/2/19,  Switzerland.) 
28,762  Burgess  Battery  Co.     Dryce)!s.     (19/1 1/18,  U.S.) 

23.765  Leechman.     Electric  torches  for  walking-sticks,  umbrellas,  Stc. 

28.766  Chrisp.     Fuse  adaptor  for  portable  electric  lamps,  8.C. 

November  20,  1919. 
28,768  Rickets.    Wireless  apparatus. 
28.772  Baden-Powell.     Primary  batteries. 

28,785  Stenberg  St  Taylor.    Apparatus  for  making  and  breaking  electric  circuits. 
28,788  Metropolitan-Vickess  Electrical  Co.    Ventilation. 

28.796  Shanahan.    Contacts  for  svritches,  fuses.  Sic. 

28.797  Firth  St  Stapleton,    Devices  for  preventing  removal  of  incandescent  lamps 

from  their  holders. 


Companies'  Reports,  &c. 

The  profit  ol  ilii-  Clvdk  V.m.lky  Ki.tt  thu  ai,  I'owkk  1'iimi'.\ny  for  lOli)' 
was  £13r>,751,  niul,  with  f2:t.:i35  bruu^'Ut  (orwiml.  the  tonfl  is  £  1  Ail.OSti. 
The  din-otors  recoiiiiui'ini  u  liual  divideiid  «t  rate  of  (i  jn-r  ci'iil.  ))cr 
annum  on  the  ordinary  sliaro.s  for  the  seeund  lialf  of  the  .war.  making 
i>  ]H'r  cent,  (or  the  year  (as  in  1018).  earrying  forwaixl  £.">!<, ;t(p2. 

The  report  of  the  Mackay  fosiPANlES  for  the  year  ended  l"el).  1.  11)20^ 
states  that  the  income  from  investments  in  other  companies  amounted 
to  S5,021,0!)4.  0])Ciating  expenses,  inehidiug  Federal  income-tax, 
transfer  agents,  rcgi.strars,  auditors"  and  trustees'  eoni])ensation,  &e., 
amounted  to  StJ44,883.  The  dividends  paid  absorbed  $4,355,988, 
leaving  $20,223  to  carry  forward. 

At  the  nieetiii?  on  Tuesday  it  was  reported  tliat  llie  net  revenue  of 
the  North  .Mkthoi'di.ita.n  Klectkic  Powkk  .Suitly  t'oMPANv  for  1919 
was  £1)2,381.  and  with  interest  and  dividends  and  amount  brought 
forward  the  total  is  i;()8.189.  After  providinu  for  mortgage  and  deben- 
ture interest  an<l  transferring  £2,000  to  debenture  reserve  the  directors 
propose  a  dividend  on  six  per  cent.  eumuUitive  preference  shares,  and  a 
dividend  at  the  rate  of  i\  per  cent,  ficr  aruium  on  the  ordinary  shares, 
leaving  £2,041  to  be  carried  forward. 

At  the  meeting  of  the^llANooox  KLEtTnic  Tramway  &  Srrpi.v  Com- 
pany', Ltd.,  last  week  it  was  reported  that  the  jirolit  for  the  ])ast  year  was 
£89,350.  an  incrca.se  of  £11,095.  After  providing  for  debenture  interest, 
the  preference  dividend,  &c.,  the  directors  recommended  jiaynient  of  a 
dividend  on  tlie  ordinary  .share  capital  of  7  per  cent,,  leaving  £4,300 
to  carry  forward.  The  chairman  referred  to  the  projiosal  to  remove  the 
headquarters  of  the  company  to  Rangoon,  and  said  llie  directoi-s  wiiuld 
resign  in  favour  of  a  local  board  of  gentlemen,  who.  being  on  the  spot, 
and  intimately  connected  with  Rangoon,  were  well  fitted  to  carry  on  tlie 
work  that  the  Engli.sh  board  had  hitherto  conducted  with  uniform  suc- 
cess. After  A])ril  1  the  company  would  be  represented  in  London  by 
Messrs.  R.  Lawrence  Spicer  &  Companj',  as  London  agents. 

The  report  of  the  C^orxTY'  ov  Durham  Ki-ectrical  Power  Distribu- 
tion Co.MP,\NY,  Ltd.,  for  1919  states  that  the  total  connections  at  the 
end  of  the  year  (including  connections  of  the  County  of  Durham  Electric 
Power  .Supply  Company)  amount<d  to  130,89,5  h.p.,  compared  with 
130,080  h.p,  in  1918,  or  an  increase  of  0,809  h.p.  The  profit  is £80.57.'),  and 
with  balance  brought  forward  (£4,342),  the  total  is£84,917,  against  which 
has  Ixicn  charged  interest  on  loans  and  debenture  stock  (£I2,.")14), 
leaving  an  available  balance  of  £72,403.  The  directors  recommend  ]iay- 
ment  of  a  dividend  of  18  per  cent,  for  the  year  on  the  ordinary  shares 
(£72.000),  carrying  forward  £403.  The  expenditure  on  capital  account 
during  the  year  amounte<l  to  £8,384. 

At  the  recent  annual  general  meeting  of  the  Paisley  District  Tram- 
ways Company  it  was  reported  that  the  revenue  for  the  year  1919  waa 
£126,530  and  the  expenditure  £100,238.  After  l)aying  interest  on 
debentures,  &c.,  and  providing  for  the  debenture  sinking  fund  and 
adding  £0.072  from  1918  the  available  balance  was  £21,707.  A  sum 
of  £0,doO  was  placed  to  general  reserve  account,  and  after  paying  the 
dividends  on  the  cumulative  preference  shares  and  placing  £2,000  to  the 
preference  share  sinking  fund  the  balance  (£0,207)  was  carried  forward. 
The  trallic  receipts  increased  by  over£5,4.54,  but  the  expenditure  increased 
by  £20,4 IS  caiiscil  by  a  further  rise  in  wages,  the  shorter  number  of  hours 
now  being  worki'd,  and  to  the  further  great  rise  in  the  cost  of  materials. 

Mr.  R.  C.  Longridge  presided  over  the  meeting  of  the  British  Engine, 
Boiler  &  Elkctrical  Insurance  Company",  Ltd.,  on  18th  inst.,  and 
said  the  directors  recommended  payment  of  a  final  dividend  of  8s.  6d. 
per  share,  and  the  usual  bonus  of  4s.  (both  less  tax),  which  would  absorb 
£8,925.  The  company  had  again  achieved  a  record  increase  in  the  volume 
of  business  transacted,  the  premiums  and  fees  for  1919  amounting  to 
£208,90  ,  compared  with  £174,162  in  1918,  but  whilst  the  growth  of 
business  was  gratifying  the  final  result  could  scarcely  be  considered  as 
satisfactory,  as  there  was  a  falling-off  in  the  profit  earned,  the  costs  of 
working  having  risen  more  rapidly  than  the  premiums.  Apart  from  the 
cost  of  repairs,  the  salaries  of  the  staff  had  been  ])ut  on  a  higher  basis  to- 
meet  the  new  conditions.  In  view  of  the  prevailing  conditions,  the 
Board  decided  during  the  year  to  establish  a  subsidiary  company  under 
the  name  of  British  Electrical  Repairs,  Ltd.,  for  carrying  out  repairs  to 
insured  electrical  plant. 

Presiding  over  the  meeting  of  the  Bjurnemohth  h  Poole  Elec- 
tricity .Supply  Company.  Lto.,  last  week  the  chairman  (Mr.  J.  A. 
Hosker)  said  that  they  \m  iv  inrr.asins;  the  dividend  on  the  ordinary 
shares  from  5  jjcr  cent,  to  (i  |.(  r  niii ..  filler  providing  £8.000  for  dejjrecia- 
tion  (as  in  1918)  and  incivuMn-  Ihr  ,  ^riy  for\vard  from  £1.298  to  £4,028. 
The  improvement  was  all  the  more  (ilca.sing  as,  bcinc  mainly  a  lighting 
company,  they  were  working  under  (iovemment  nstiictitms  imposed 
during  the  greater  part  of  the  year  and  were  subji'ct  to  higher  coal  costs 
and  increased  wages  and  salaries.  Receipts  from  sale  of  current  ^nd 
meter  rentals  increa.sed  by  £12,201,  or  10  per  cent.,  and  interest  and 
dividends  receivable  by  £1,185.  The  total  working  costs  were  £(')0,521, 
an  increase  of  £10,844,  mainly  in  respect  of  coal  and  other  fuel,  which 
increased  by  £3.111,  though  salaries  and  wages  increased  by  £2,408  and 
repairs  by  £2,1)5 1 .  The  cost  of  fuel  burnt  had  increased  10  per  cent.  There 
had  been  an  increase  in  capital  expenditure  of  £9.473,  and  a  slight 
increa,se  in  investments  due  to  further  advances  to  the  Richmond  Com- 
pany. Practically  the  whole  of  the  year's  capital  expenditure  had  been 
provided  out  of  revenue.  .Applications  representing  1,095  kw.  had  been 
secured,  compared  with  425  kw.  last  year:  Their  trading  department 
made  a  net  profit  of  £3..393  (against  £1,331).  The  number  of  men  em- 
ployed by  the  trading  departnu-nt  had  trebled  owing  to  growing  demandsT 
for  wiring. 
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Mr.  J.  B.  Braitliwaite  presided  over  the  meeting  of  the  City  of  London- 
Electric  Lighting  Company,  Ltd.,  last  week,  and  stated  that  tlie  past 
year  was  the  most  difficult  one  the  compan_y  had  ever  been  through. 
There  had  been  a  series  of  strikes  and  labour  difficulties  generally  almost 
continuously  throughout  the  year.  A  great  deal  of  the  time  and  energy 
of  the  directors  and  officers  had  been  taken  up  in  connection  with  the 
Electricity  Bill,  and  they  had  had  great  difficulty  with  their  coal  supply. 
In  all  the  circumstances  they  had  some  reason  to  congratulate  them- 
selves on  being  able  to  present  such  a  relatively  good  statement.  The 
cross  revenue  amounted  to  £521,115,  an  increase  of  £13i,707,  but  that 
increase  had  been  very  largely  absorbed  by  increased  costs.  They 
carried  £179,991  to  net  revenue"  account.  Great  activity  had  prevailed 
in  the  City,  and  a  great  increase  of  business  had  come  to  the  company 
in  the  latter  months  of  1919,  resulting  in  the  sale  of  4,599,693  additional 
units.  They  were  therefore  able  to  make  a  reduction  to  their  customers 
on  the  extra  charges  put  on  for  war  expenses.  With  the  uncertainty  of 
the  outlook  they  could  not  make  a  further  reduction  in  the  price  at  pre- 
sent. They  were  raising  the  di\idend  from  8  to  10  per  cent.,  and  in 
addition  to  that  they  were  restoring  two  years  of  the  war-rate  to  the  10 
per  cent,  basis,  which  would  take  the  form  of  a  bonus  of  3  percent.,  and 
would  still  leave  two  yeai-s  to  be  made  good  on  a  future  occasion.  The 
total  amount  provided  for  depreciation  from  revenue  and  other  sources 
from  1901  to  1918  was  no  less  than  £1,161,314.  In  other  words,  they  had 
carried  on  the  affairs  of  the  company  for  19  years  without  making  any 
further  capital  issue.  Referring  to  the  Electricity  (Supply)  Act.  he  said 
their  own  company,  owing  to  its  central  position  and  the  abundant  sup- 
ply of  condensing  water,  was  in  a  position  to  aid  very  materially  in  the 
provision  of  a  comprehensive  supply  for  the  London  area.  The  directors 
had  placed  orders  for  large  generating  units,  which  would  enable  them 
to  provide  for  the  growth  of  the  company's  own  business,  and  to  give  bulk 
supply  to  neighbouring  undertakers  pending  the  completion  of  the  super- 
power house  down  the  river,  which  it  was  anticipated  would  form  a 
feature  of  any  comprehensive  scheme  put  forward.  The  board  had 
entered  into  an  agreement  with  the  County  of  London  Electric  Supply 
Company  for  the  supply  of  a  considerable  amount  of  current  in  bulk,  and 
it  was  hoped  to  have  that  supply  available  by  the  end  of  the  year.  In 
his  opinion  the  only  chance  of  cheapening  the  supplj-  of  electricity  in  the 
London  area  was  by  utilising  and  co-ordinating  the  resources  of  the 
existing  companies.  Their  engineer  estimated  that  it  would  be  possible 
to  put  dowTi  additional  plant  at  Bankside  to  increase  the  capacity  up  to 
100,000  kw.  If  proper  security  was  given  for  the  capital  outlay  the 
company  would  be  able  to  save  the  whole  of  London  from  running  short 
of  electricity  supply  during  the  next  three  or  four  yeai-s.  Their  own 
business  continued  to  show  extraordinary  expansion,  and  the  demand 
showed  no  signs  of  slackening.  With  the  additional  revenue  derived 
from  the  bulk  supply  he  looked  forward  with  confidence  to  the  results 
of  the  present  year's   working. 

NewcaStle-upon-Ti'Ne  Company  Meeting. 

Addressing  the  shareholders  of  the  Newcastle-upon-Tyne  Electric 
Supply-  Company,  Llmited,  at  the  annual  meeting  last  week,  the  chair- 
man (Mr.  J.  A.  Armstrong)  said  that  they  were  again  paying  an  8  per 
cent,  dividend  on  the  ordinary  share  capital,  after  transferring  £30,(X)0 
to  reserve  for  plant  renewals  and  improvements,  against  £40,000  last 
year.  The  expenditure  on  plant  maintenance  had  been  charged  direct 
to  costs,  and  represented  a  total  sum  of  £137,392  (against  £118,.500  in 
1918),  mainly  due  to  the  rise  in  wages  and  materials.  They  had  now  in 
commission  some  of  their  newer  and  more  economical  plant,  and  they 
looked  forward  to  having  further  sections  of  the  plant  available.  They 
were  thus  in  a  favourable  position  to  deal  with  any  loads  they  were  likely 
to  be  called  upon  to  meet.  The  charts  indicated  a  steady  improvement 
compared  with  last  year.  The  effect  of  the  moulders'  strike  was  stUl  felt. 
The  applications  on  hand  at  present  represent  82,900  h.p.,  which 
showed  a  substantial  increase  over  12  months  ago.  The  directors  had 
every  reason  to  hope  for  a  considerable  improvement  in  output  during 
the  next  nine  months,  and,  provided  that  nothing  further  occurred  to 
interfere  with  the  efforts  by  their  large  customers  to  increase  production, 
they  should  be  able  to  meet  next  year  under  happier  circumstances. 

Mr.  R.  P.  Sloan,  C.B.E.  (the  manager)  who  referred  to  the  effect  of 
the  Electricity  (Supply)  Act.  said  the  Commissioners  were  men  of  great 
experience  in  electrical  matters,  and  there  was  no  doubt  that  they  would 
enjoy  the  confidence  of  the  whole  of  the  electric  supply  industry.  Although 
the  company  was  the  pioneer  public  electric  supph'  undertaking  in  the 
kingdom  to  introduce  the  three-phase  alternating-current  system  of 
supply,  adopting  a  periodicitj'  of  40  cycles  per  second  as  its  standard, 
many  independent  undertakings  on  the  north-east  coast  which  came  into 
existence  in  later  years  adopted  different  alternate  current  systems  and 
periodicities.  The  extension  of  their  system,  and  the  linking  up  to  it  of 
one  vmdertaking  after  another,  had  necessitated  the  expenditure  of  many 
thousands  of  pounds  in  changing  over  from  the  existing  systems  of  sup- 
ply to  theirs.  In  the  Cleveland  Company's  undertakings  there  were 
three  distinct  systems  of  supply,  none  of  which  was  the  same  as  theirs. 
Had  the  Board  of  Electricity  Commissioners  been  in  existence  in  the 
past  the  raultipUcity  of  generating  stations  and  the  extraordinary 
difference  in  the  systems  of  generation  throughout  the  country  would  not 
have  been  permitted.  The  setting  up  of  Joint  District  Councils  in 
various  areas  throughout  the  coimtry  would  afford  opportunities  of 
bringing  together  the  employers  and  workmen  in  the  industry,  and 
enable  them  to  discuss  and  settle  questions  affecting  working  conditions, 
wages,  &c.,  in  a  prompt  and  equitable  manner.  The  general  feeling  of 
imcertainty  which  had  prevailed  throughout  the  country  was  reflected 
in  the  comparatively  small  connections  made  to  their  system  during  the 


last  12  months — namely,  7,686  h.p.  The  tests  recently  carried  out  oiu 
the  sections  of  their  new  generating  plant  so  far  completed  had  proved 
that  the  anticipated  economies  would  be  fully  realised  as  the  plant 
was  brought  into  commercial  operation.  The  applications  on  hand 
(82,900  H.p.)  represented  approximately  20  per  cent,  of  the  total  con- 
nections to  the  system  of  the  Newcastle  Company  and  its  associated  com- 
panies since  the  commencement  of  their  operations,  and  considerably 
exceeded  the  disconnections  which  had  taken  place  as  a  result  of  the  stop- 
page of  munitions  manufacture,  and  unless  some  unforeseen  circum- 
stances arose  there  was  reason  to  believe  that  the  new  connections  made 
during  the  current  year  would  equal  the  maximum  horse-power  con- 
nected in  any  previous  year.  The  increase  in  output  since  the  commence- 
ment of  the  current  year,  compared  with  the  corresponding  period  of  last 
year,  was  a  distinct  indication  that  tlirii  im^ition  was  improving,  and 
that,  coupled  with  the  large  demands,  iiijun  -I  «.  H  for  the  future.  With 
regard  to  the  proposed  main  line  d'^  i  iiln  ati^m  scheme  of  the  North- 
Eastern  Railway,  which  represented  the  electrical  equipment  of  some 
120  route  miles  of  the  company's  main  line  system,  he  hoped  that  before 
long  that  scheme  would  mature. 

Metropolitan-Vickers  Meeting. 

Mr.  J.  Annan  Bryce  presided  over  the  meeting  of  the  Metropolitan-Vickers 
Electric  Company,  Ltd.,  on  Monday,  and  stated  that  the  available  profit 
for  the  past  j'car  was  £320,659,  an  increase  of  £74,085  over  1918.  After 
providing  for  debenture  interest,  &c.,  and  appropriating  sums  to  special 
depreciation  of  plant,  &c.,  and  to  general  reserve,  and  paying  the  divi- 
dends on  the  preference  and  ordinary  shares,  there  was  a  balance  to  be 
carried  forward  of  £51,089.  The  ordere  received  during  the  year  ex- 
ceeded those  of  1918  by  about  20  per  cent.,  and  the  value  of  orders  on 
hand  exceeded  those  at  the  end  of  1918  by  about  the  same  percentage.. 
The  orders  received  during  the  first  two  months  of  1920  were  nearly 
thrice  as  large  as  those  taken  during  the  same  period  of  1919  ;  but 
while  it  was  gratifv-ing  to  know  that  the  demand  for  the  products  was 
increasing  so  fast,  he  warned  the  shareholders  against  forming  any 
estimate  of  results  on  the  increase  in  volume  of  business.  In  former 
days  work  in  progress  represented  a  larger  percentage  of  the  total  cost 
of  products  sold  than  it  now  did.     . 

Labour  a»d  Supplies. 
In  the  course  of  his  reference  to  the  moulders'  strike,  he  stated  that 
the  relations  between  the  management  of  the  company  and  the  moulders 
were  perfectly  satisfactory.  The  strike  had  mihtated  seriously  against 
the  country's  quick  recovery  from  the  war,  and  unhappily  its  evil  effects 
would  continue  to  be  felt  for  many  months  to  come.  While  they  had. 
so  far  been  exempt  from  individual  trouble,  the  difficulties  inherent  in. 
the  general  attitude  of  labour  affected  them,  as  they  did  aU  industries. 
There  was  a  large  drop  in  the  output  per  man  employed.  Many  causes^ 
were  involved,  but  the  management  was  convinced  that  the  shortening 
of  the  working  hours  had  had  a  direct  influence  on  that  result,  as  they 
were  producing  less  per  man  per  hour  than  they  did  formerly.  The 
number  of  men  and  women  workers  (exclusive  of  the  staff)  was  4,791  ou 
Dec.  31 — nearly  2,000  less  than  it  was  before  the  moulders'  strike.  The 
numbers  were  gradually  being  built  up  again,  and  at  present  reached 
5,700 — a  figure,  however,  which  was  inadequate  for  the  business.  The 
difficulty  in  securing  the  requisite  number  of  skilled  men  was  partly 
ccused  "by  the  housing  question.  The  average  weekly  earnings  had 
risen  as  follows  during  the  period  1912-1919  : — Males,  from  27s.  6d.  to- 
61s.  ;  women,  from  12s.  3d.  to  37s.,  the  figures  including  boys,  girls  and 
night  shifts.  The  delay  in  the  supply  of  material  was  not  so  serious 
since  the  removal  of  Government  restrictions,  but  was  still  so  consider- 
able as  greatly  to  hamper  the  programme  of  work.  Concentrated  efforts 
had  been  made  to  speed  up  their  suppliers  by  special  appeals,  and  the 
position  showed  signs  of  improvement.  If  they  could  surmount  the 
difficulties  outlined  and  succeeded,  with  the  aid  of  the  large  capital 
expenditure  now  being  incurred,  in  providing  the  increased  plant  neces- 
sary to  handle  the  largely  increased  orders,  the  management  looked  with 
confidence  to  the  future. 

.Ve«j  Ma''vfactures. 

The  company  had  in  the  last  few  years  embarked  on  several  new  lines- 
of  manufacture.  They  were  extremely  well  equipped  to  undertake- 
large  electrical  work  for  railways,  municipal  bodies  and  other  large 
users,  whether  in  the  way  of  complete  generating  power  plant  or  other 
electrical  equipment.  They  had  just  taken  from  Manchester  Corpora- 
tion an  order  for  two  25,000  kw.  sets  for  its  new  super-power  statioui 
Within  the  last  year  or  two  they  had  turned  their  attention  to  the  pro- 
duction of  marine  turbines.  In  addition,  they  had  separate  depart- 
ments with  complete  expert  engineering  staffs  for  the  manufacture  of 
water-wheel  generators,  condensing  plants,  rolling-mill  equipments,  large 
and  small  electric  motors  (both  alternating  and  direct  current)  for  all 
industrial  purposes,  tramway  motors,  electric  winding  plant  for  mines, 
h.t.  and  l.t,  switchgear,  efectric  meters  and  recording  instruments, 
transformers,  including  furnace  transformers  and  rotary  converters. 
In  connection  witlj  the  subsidiary  companies,  they  were  also  manufac- 
turers of  electric  lamps,  and  were  just  about  to  commence  the  manu- 
facture of  certain  lines  of  heating  and  cooking  apparatus.  The  com- 
pany's products  were  very  largely  suppUed,  not  only  to  municipal 
corporations,  railway  companies  and  great  industrial  concerns  in  this 
country,  but  also  to  those  on  the  Continent  and  in  the  Overseas  domi- 
nions. The  labour  situation  was  the  real  crux  of  the  period  of  recon- 
struction. He  was  so  convinced  of  the  iimate  good  sense  and  good 
feehng  of  the  British  people  that  his  mood  had  in  it  no  touch  of  despair. 
He  believed  the  sole  permanent  remedy  for  the  distrust  which  was  at 
root  of  the  trouble  was  an  identification  of  interests,  whether  in  the  form, 
of  payment  by  results  or  sharing  of  profits. 
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NcM'  Companies. 

ALDEK  ENGINE  COMPANy.  LTD.  ( Hij,349).— Private  company- 
Bei;.  -Manli  17.  lupital  Jiii.iMio  in  £1  sharrs.  To  carry  on  the  Ixisim-ss 
of  mechanical,  electrical  and  ^/encral  engineers,  manufacturers  of  intomnl 
•lombustion  engines,  &c.  Fii^st  direetore  are  :  F.  G.  Alden,  W.  J.  Banks, 
H.  S.  Critehley  and  O.  D.  Barlow.  Reg.  office  :  Crown  Works,  Corn- 
market-street.  Oxfonl. 

R.  P.  BOYD  &  COMPANY.  LTD.  (Iti5,423).— Private  company; 
reg.  March  18,  capital  tlu.iKKi  in  £1  shares,  to  carry  on  the  business  of 
manufacturing,  electrical  and  mechanical  engineers,  manufacturers  and 
workers  of  metals,  wood,  porcelain,  &e.  First  directors  are  J.  M. 
Newton,  R.  P.  Boyd  and  G.  H.  Sherrow.  Reg.  office.  Hooper-street, 
Birmingham. 

CECIL  COOPER  &  COMPANY,  LTD.  (1G5,356).— Private  company. 
Reg.  March  17.  capital  Sil'O.iHilP  in  £1  shares.  To  take  over  the  business 
of  engineers  carried  on  at  14.  Gloucester-road,  London,  and  at  Bourne- 
mouth. First  directors  are  :  C.  J.  Coo|)er  and  S.  W.  Cooper.  Reg. 
office  :  28,  Budge-row,  E.C.4. 

COLONIAL  &  FOREIGN  GLASS  INDUSTRIES,  LTD.  (164,843).— Reg- 
March  .■>,  capital  )l7.'i<i,ioo  in  £1  shares,  to  carry  on  the  business  of 
manufacturers,  merchants,  importers  and  exporters  of  glass,  including 
glass,  electric  lamp  bulbs,  bulbs  for  miners'  lam])s.  wireless  telegraphy 
-and  lamps,  &c.  First  directors  arc  :  C.  C.  Hatry,  P.  J.  Mitchell,  T.  B. 
Kitson  and  L.  Owry.     Reg.  office  :  6,  Austin  Friars,  E.C. 

QWYNNES  ENGIKEERING  COMPANY,  LTD.  (105,547.)— Reg.  March 
22  ;  capital  £(i(ili.(Hi(i  in  £1  .■shares.  (There  is  also  to  be  £3(X),IHI0  7.5  per 
cent,  (lelx-nturc  stock,  redeemable  at  105  ])er  cent,  in  December,  1939.) 
Objects,  to  acquire  the  business  of  tiwynnes,  Ltd.,  certain  property  at 
Hammersmith  and  Chiswick  ;  the  issued  share  capital  of  Adam  Grimaldi 
iV  Companv,  Ltd.,  &c.  First  directors  are  Sir  Byron  Peters,  K.B.E., 
.M.I.Mech.E.,  Jas.  M.  Dewar.  .M.LN.A.,  M.I.Mech.E.,  Nevile  G.  Gwynne, 
M.I.X..\..  M.I.Mech.E.  (managing  director),  J.  G.  Mair-Rumley,  and  W. 
W.  Wilkes.     Reg.  office.  Hammersmith  Iron  Works.  Oisp-road. 

KEIGHLEY  LABORATORIES,  LTD.  ( 104.81 1).  -Private  company= 
Reg.  .March  4.  f;i|'ital  i.'i.oiKi  in  £1  shares  (l.OlM)  founders').  Objects: 
To  carry  on  at  Kcil'IiIi  y  ami  elsewhere  the  business  of  metallurgical  and 
general  commercial  analysts  for  mechanical  and  ]>hysical  tests  of  manu- 
factured or  raw  material,  electrical  tests,  heat  treatment  and  case  harden- 
ing of  metals,  &c.     Reg.  office  :  Croft  House,  South-street,  Keighley. 

MACROOM  EKGINEERING  COMPANY,  LTP.  (4,908)— Private  company. 
Keg.  in  Dublin  Feb.  14,  capital  £12,000  in  £1  .shares,  to  carry  on  the 
business  of  founders,  machinists,  manufacturers  and  electrical  engineers, 
&c.  First  directors  are  :  F.  A.  Horgan  and  R.  A.  B.  Heap.  Reg.  office  : 
Macroom,  co.  Cork. 

MAGNETIC  TRANSMISSION  COMPANY,  LTD.  {165.420).— Reg.  March 
18,  capital  £300.000  in  £1  share.?  (195,oiio  preferred  ordinary).  To  take 
over  the  right  to  manufacture  and  .sell  in  the  U.K.  the  system  of  power 
transmission  known  as  the  ""  E.itry  -Magnetic  Transmission,"  together 
with  the  right  to  export  motor  cars  after  the  same  have  been  completed 
and  the  entry  transmission  installed  therein,  or  any  other  article  for 
which  the  said  transmission  may  be  useful,  and  to  adopt  an  agreement 
with  the  Crown  and  the  Owen  Magnetic  Transmission  Syndicate.  J.  L. 
Crown,  Gwydyr  Mansions,  Hove,  is  the  first  director. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  March  30. 

Copper —  Price.  Ino.  Der.     • 

Bestsolected perton  £114     0     0  _  £2     0     0 

Electro  Wirebars £115     n     0  —  £3     0     0 

H.C.  wire  basis per  lb.  Is.     3;d  —  ^d. 

Sheet Is.     5};!d.  —  /^d. 

Phosphor-bronze  Wire — 

Phosphor-bronze 

wire, basis   ,,  !•<    7j  I.  —  -^d. 

Bratf  60/40— 

Rod, basis      Ov   Ujd.  —  jd. 

Sheet,  basis   ,,  Is.  iUl.  Jd.  — 

Wire, basis    ,,  Is.  4d.  —  Jtl. 

Iron — 

Cleveland  Warrants     pertou  £10     7     6  —  — 

Galvanised      steel 

wire,  basis  8  SWG          „  £47     0     0       £3  10     0  — 
Lead  Pig — 

English £43     0     0  -  £5     0     0 

Foreign  or  coloniil             „  40     5     0  —  4  15     0 

Titir— Ingot    ,  345   10     0  -  9  10     0 

Wire,  basis     perlb.  0     4     31  —  lid. 


Salammoniac. — Percwt.lOos.-lOO^ 
Sulphur  (Flowers).— Per  tjn  £22. 

,,      (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pvrites,  168°). 
Per  ton.  £8  8s.  "9d. 

Rubber. — Para  fine.  2.s.  4  1. ;  plantation  Ist.  latex  2s.  2.ld.  per  lb 

Shellac.— T.N.  Orange,  7("03. 

The  metal  prices  are  supplied  by  the  British  Insulated  &  Helsbv 
'■^ables.  Ltd..  and  the  lubber  prices  by  W.  T.  Henl-y's  Telograph 
Works  Co.,  Ltd. 


Copper  Sulphate. — Per  ton  £48. 
Boric    Acid  (Crystals)  — Per     ton 

£74. 
Carbon  Bimlphide. — Per  ton  £56 
Sodium  Bichromate. — Per  lb.  9d 
Sodium  Chlorate  — Per  lb.  ojd. 


Forty   Years   Ajio. 

(The  Electrician,  ArRU,  .'5,  lt<t-0.) 

PROTEnrioX  OF  Teleci!  vrii  Wihks. — The  Prussian  Director-General 
of  Telegraphs  has  renucstcd  all  schoolmasters  within  the  kingdom  to 
instruct  their  scholars  not  to  damage  the  telegraph  wires  in  any  way 
or  form. 

Use  of  the  TEi.ErHONE  as  a  Oalvanoscope. — In  a  communication 
to  ■■  La  Lumiere  Eleetriquc,"  Lieut.  M.  des  Portes  points  out  that  when 
an  interrupted  current  is  transmitted  through  a  Bell  telephone  the  sound 
produced  is  under  certain  conditions  stronger  when  the  current  is  direct, 
or  in  the  same  direction  as  the  hypothetical  currents  in  the  magnet,  than 
in  the  contrary  case. 

Very  CossioER.tTE  ! — Our  erratic  French  contemporary,  "  L'EIec- 
triciti  "  (March  5)  says : — "  We  see  with  pain  that  certain  French  scientific 
journals  have  noticed  and  illustrated  certain  articles  cm  the  Birmingham 
Wire  Gauge.  Every  innovation  tending  to  retard  the  disappearance 
of  feet,  inches,  lines,  gallons,  pounds.  &c.,  will  be  banished  from  these 
columns  as  unworthy  to  figure  in  a  serious  scientific  publication.  The 
best  service  that  we  can  render  to  the  English  scientific  men  is  to  bury 
in  silence  this  proof  of  their  ignorance." 

Trassmiitixc  Light  by  Electricity. — A  patent  for  the  purpose  of 
transmitting  .scenes  to  a  distance  by  means  of  electricity  has  been  applied 
for  at  the  U.S.  Patent  Office  by  Messi-s.  Connelly  Brothers  and  M'Tighe, 
patent  agents,  Pittsburgh.  The  inventors  believe  that  two  persons 
talking  by  telephone  will  also,  by  their  device,  be  able  to  see  each  other, 
and  that  a  printed  or  written  document  can  be  seen  in  this  way  ami  read 
off.  A  single  wire  is  required  to  transmit  a  diminutive  image,  which  is 
magnified  at  the  reeei\nng  station.     Here,  if  anywhere,  seeing  is  believing. 

The  Mor.se  Alphabet  in  Danger. — An  .Vmerican,  Mr.  C.  G.  Burke, 
proposes  a  telegraphic  alphabet  founded  upon  musical  ni>tation,  viz., 
a  system  of  lines  and  spaces.  He  suggests  having  three  lines  and  two 
spaces,  and  uses  dots  and  dashes  to  represent  the  characters  of  the 
ordinary  alphabet.  The  position  and  the  number  of  the  dots  or  the 
dashes  indicate  the  equivalent  in  the  Burke  vocabulary. 

Use  of  Electric  Light  fob  Navuhtio.n  ui-rinci  the  Night  Time. — 
The  Rouen  papers  give  the  following  details  of  an  experiment  in  night 
navigation,  which  was  carried  out  on  the  Seine  by  the  aid  of  the  electric 
light.  At  half-past  eight  p.m.  the  Furet  took  on  board  almost  all  the 
members  of  the  Chamber  and  of  the  industrial  ei>mmis.sion,  together 
with  some  of  the  invited  guests.  A  Gramme  dynamo-electric  machine, 
worked  by  a  small  Brotherhood  motor  of  from  one  to  one  and  a-quarter 
horse  ])ower,  had  previously  been  placed  on  board.  This  served  to  pro- 
duce a  luminous  beam  which,  by  means  of  a  movable  parabolic  reflector, 
threw  its  light  to  a  distance  of  more  than  a  kilometre  upon  the  path  to  be 
taken  by  the  vessel.  Starting  from  the  creek  of  St.  Eloi,  the  Furet, 
taking  the  right  arm  of  the  river,  went  up  stream  successively  through 
the  Pierre-CcTmeille  and  railway  bridges,  followed  the  left  bank  as  far  as 
the  Rodet  Island,  and  then  returned  to  the  starting  point.  The  light 
worked  uninterruptedly  during  the  whole  distance,  illuminating  at  a 
distance  every  obstacle,  searching,  so  to  speak,  the  river  in  front  of  the 
vessel,  and  throwing  a  clear  light  upon  every  point  that  the  watch  thought 
worthy  of  attention.  Thanks  to  this  new  application  of  the  electric 
light  the  security  of  the  navigation  of  the  lower  Seine  will  be  greatly 
enhanced  during  the  night,  a  result  which  cannot  fail  to  be  of  benefit  to 
constantly  extending  traffic  of  the  port  of  Rouen. 

Extract  fro.m  a  Discussion  on  "  The  Electric  Light  and  its 
Parents." — .\fter  a  very  full  statement  from  various  quarters,  the 
general  conclusion  arrived  at  was  one  which  Mr.  .\lexander  Siemens,  in 
his  reply,  summed  up  in  words  which,  brictly  stated,  amount  to  this  : — 
"  Electric  lighting  is  very  good  where  it  is  suitable,  and  very  cheap  where 
the  conditions  for  producing  it  are  favourable."  Mr.  Siemens  proved 
himself  to  be  no  special  pleader  or  partisan,  but  an  advocate  who,  while 
doing  his  duty  by  his  client  did  not  undervalue  his  opponent's  case. 
Indeed,  he  concurred  in  the  general  conclusion  that,  for  large  spaces  only, 
or  for  limited  spaces  where  machinery  already  existed,  could  the  electric 
light  be  introduced  economicallv. 
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Some  Features  of  the  Current  Issues. 

"'  Aeronautics  "  : — "  Cairo-Cape  Flight,"  by  Major  C.  C.  Turner  ; 
"  Subsidies  "  ;  and   "  Direction  Finding   by   Wireless." 

"  Cabinet  Maker  "  : — "  Weaving  of  Cane  and  Willow  by  Machinery"  ; 
"The  Cutting  of  Loose  Covers  (VIII.)";  "Colour  Schemes  for  the 
Home." 

"  Chemical  Age  "  : — "  Effects  of  Explosion  on  Chemical  Plant " 
(Illustrated) ;  "  Constitution  of  Inorganic  Compounds,"  by  Professor 
G.  T.  Morgan  ;  Sir  J.  Bobbie's  Presidential  Address  to  the  Chemical 
Society. 

"  Fruit  Grower"  : — Conference  at  Wye  College  ;  "  Work  and  Wages," 
by  E.  J.  P.  Benn  ;   "  Bird  Life  and  Food  Production." 

"  The  Gas  World  "  : — "  Conservation  of  Heat  in  Gas  Manufacture  "  ; 
"  Correct  Use  of  Gas  "  ;  and  special  section  dealing  with  the  By-Product 
Coking  in  Industry. 

'"  Hardware  Trade  .Journal  "  : — "  Sale  of  Agricultural  Machinery  "  ; 
"  Hardware  and  Engineering  in  Italy  "  ;  and  "  Labour  Saving  in  the 
Foundry  (VII.), '  by  Joseph  Horner. 

"  Ways  and  Means  "  : — '  Insurance  as  a  Branch  of  Welfare  Work," 
by  the  Editor ;  "  Thirty  Years  of  Profit  Sharing,"  by  H.  Cooper ;  and 
"  Labour  Saving  in  the  Home, "  by  Mrs.  Sanderson  Furniss. 
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Notes. 


Profiteering  and  the  Electric  Lamp  Industry. 

The  Electric  Lamp  Manufacturers'  Association  liave 
.addressed  a  letter  to  the  Pri.me  JIixister  on  the  subject'of 
the  price  of  lamps,  in  which  certain  statements  made  by  the 
Sub-Committee  of  the  Standing  Committee  on  Trusts  are 
traversed.  The  princijjal  points  in  this  letter  will  be  found 
summarised  on  another  page  of  this  issue.  It  is  unnecessary 
for  us  to  comment  on  them  in  detail,  for  the  reason  that  we 
did  not  take  the  report  of  the  Committee  without  the  condi- 
ment nece.ssary  on  these  occasions,  and  have  already  pointed 
out  that  where  it  did  not  actually  praise  the  Association  by 
implication  for  building  tip  safeguards  against  foreign  com- 
petition it  made  strictures  which  were  based  on  an  imperfect 
knowledge  of  facts.  There  are,  however,  one  or  two  little 
matters  which  may,  with  advantage,  be  rubbed  in.  Profiteer- 
ing may  be  roughly  said  to  be  the  acquirement  of  an  unjustly 
high  return  on  trading  activities,  the  market  in  1913  being 
taken  as  a  standard.  Applying  this  definition  in  this  case  we 
find  that  the  average  profits  of  the  Association  firms  dropped 
from  9-.5d.  per  lamp  in  1913  to  i-7d.  in  1919.  In  spite  of  the 
greatly  increased  cost  of  production  the  rise  in  the  retail 
price  of  lamps  has,  in  these  six  years,  only  been  about  one-fifth 
of  the  general  rise  in  prices,  while  even  the  Sub-Committee 
admit  that  higher  prices  could  have  been  obtained.  Was  this 
profiteering  ?  We  may  be  forgiven  if  we  do  not  pause  for  a 
reply.  Another  point  to  which  reference  may  be  made  is  the 
charge  that  the  three  largest  firms  in  the  Association  had 
limited  output  by  restricting  the  granting  of  licences,  and  bv 
making  stipulations  that  the  validity  of  their  patents  should  not 
be  disputed.  In  reply  to  this  the  Association  quite  rightly 
points  out  that  every  patentee  is  granted  a  monopoly,  and  should 
not,  therefore,  be  attacked  if  he  uses  the  power  thus  legally 
imphed.  The  Association  granted  licences,  and  the  only 
pomt  at  issue  then  is  how  far  the  combination  of  patentees  is 
equitable,  and  whether  it  should  be  prevented.  If  no  trade 
association  uses  the  power  given  by  its  patents  more  rigorously 
than  the  Electric  Lamp  Jlanufacturers'  Association  has  done 
we  are  sure  it  will  be  agreed  that  a  combination  of  interests  is 
better  than  the  alternative  of  Government  control.  The 
Electric  Lamp  Manufacturers"   Association  has  not  only  not 


refused  licences,  but  has  offered  them  to  all  existing  manu- 
facturers, so  that  they  can  hardly  be  found  guilty  of  undue 
restraint  of  trade  on  this  count,  while  it  is  absolutely  denied 
that  anything  has  been  done  to  prevent  a  trader  buying  non- 
A.ssociation  lamps  and  selling  them,  if  he  wishes,  more  cheaply 
than  Association  lamps. 


Research  in   Industry. 

The  allegation  regarding  the  undue  profits  made  on  a  certain 
batch  of  imported  Dutch  lamps  is  also  explained,  but  we  have 
already  dealt  with  this  point.  Further  reference  may,  how- 
ever, be  made  to  the  large  amount  of  research  and  experimental 
work  carried  out  by  the  Association,  and  to  the  necessity  for 
such  work  in  the  development  of  a  cheap  and  efficient  electric 
lamp.  Our  foreign  competitors  are  working  on  scientific 
lines,  and  we  must  do  the  same.  It  should  be  noted  that  this 
same  Dutch  transaction  would  never  have  been  carried  out 
had  not  the  British  electric  lamp  industry  been  unable  to 
manufacture  lamps  in  a  number  sufficient  for  the  needs  of  the 
various  Government  departments.  This  inability  to  manu- 
facture was  due  to  no  supply  of  argon  being  available  on  a 
commercial  scale.  A  jwocess  for  ensuring  such  supply  had 
been  invented  and  perfected  by  Dutch  enterprise,  and  part  of 
the  price  of  building  such  a  plant  over  here  was  the  permission 
to  import  a  certain  number  of  Dutch  lamps.  The  necessity 
was  urgent ;  the  offer  was  closed  with,  and  a  charge  of  profiteer- 
ing is  the  result.  But  the  important  point  to  notice  is  that 
research  must  go  hand  in  hand  with  industry  if  progress  is  to 
be  made.  Tlie  best  brains  must  be  enlisted  to  discover  the 
best  methods  of  manufacture,  to  test  them  rutblessly,  and  to 
scrap  them  if  necessary.  This  process  must  be  a  continuous 
one,  until  perfection  or  something  near  it  is  reached.  Such  a 
policy  is  deserving  of  praise,  but  it  requires  money,  and  it  also 
should  predicate  a  reasonable  return  for  enterprise.  These 
considerations  seem  to  be  among  those  the  Sub-Committee 
overlooked. 

The  Coal  Situation. 

The  past  fortnight  has  witnessed  a  series  of  undignified 
haggles  between  the  Government  and  the  Miners"  Federation. 
To^meet  the  increased  cost  of  living,  the  latter  demanded  for 
their  members  an  increase  in  wages  of  3s.  per  shift  for  men 
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and  of  Is.  6d.  per  sliitt  for  boys.  In  reply  to  this,  the  Govern- 
ment oflfered  an  increase  of  20  i)er  cent,  on  the  standard  wage, 
excluding  the  war  wage  and  the  "  Sankey  wage."  Alter- 
natively, they  offered  an  increase  of  Is.  6d.  per  shift  for  men 
and  6d.  per  shift  for  boys.  The  Federation  next  suggested 
that  the  wages  should  be  increased  by  22i  per  cent.,  with  a 
nuninmm  of  3s.  per  shift,  for  men,  2s.  per  shift  for  boys  over 
16  and  Is.  per  shift  for  boys  under  16.  The  Government 
countered  this  by  sticking  to  their  suggestion  of  a  20  per  cent, 
increase,  with  the  modification  that  a  minimum  of  Is.  6d.  per 
shift  for  the  men  and  9d.  per  shift  for  the  boys  would  be 
guaranteed.  They  subsequently  made  a  third  offer,  guaran- 
teeing a  minimum  of  2s.  per  shift  for  men,  Is.  per  shift  for 
boys  over  16,  and  9d.  for  boys  under  16.  Upon  the  acceptance 
or  rejection  of  this  offer  the  Federation  have  decided  to  seek 
the  advice  of  their  members  ;  a  ballot  is  being  taken,  the 
result  of  which  will  be  announced  on  April  15th,  and,  as  far 
as  indications  go  at  present,  the  voting  seems  about  equally 
for  and  against  acceptance.  AVe  do  not  propose  to  discuss 
the  rights  and  wrongs  of  this  matter  at  any  length  ;  but  it  is 
at  least  arguable  that  the  miners  are  at  present  receiving 
adequate  wages,  and  it  is  further  ob\aous  that  the  concessions 
they  have  wrung  from  the  Government  have  been  obtained 
more  by  the  political  influence  of  their  numbers  than  by  the 
righteousness  of  their  claims.  It  is  a  state  of  aft'airs  to  make 
the  wise  grieve.  Whatever  the  result  of  the  ballot,  one  thing 
is  certain — there  will  be  a  further  increase  in  the  cost  of  pro- 
duction of  commodities  and  a  postponement  of  the  time  when 
financial  and  industrial  stability  will  be  reached.  The  worst 
feature  about  the  whole  thing  is  that  there  is  every  prospect 
of  fresh  demands  being  made,  the  movement  being  avowedly 
of  a  political  character. 


-Mr.  Al'l'i.KTOX,  general  secretary  of  the  General  Federation 
of  Trade  Unions,  recently  said  :  "  The  saddest  thing  about 
this  ex]>enditure  (■'.(.,  on  strikes)  is  its  failure  to  secure  any- 
thing beyond  what  might  have  been  secured  by  negotiation 
and  without  strikes."  We  see  no  reason  why  these  present 
tramway  strikes  should  be  any  excejition.  The  men's  one 
real  grievance  seems  to  be  that  tliey  do  not  get  as  much  as  tlie 
dustmen  I 


The  Tramway  Strikes. 

The  threatened  thunderstorm  in  the  form  ot  an  Easter 
tramway  strike  seemed  to  be  moving  away  when  we  went 
to  press  last  week ;  but,  like  the  atmospheric  conditions, 
matters  took  a  change  for  the  worse  during  the  holiday,  and, 
although  there  was  no  general  cessation  of  work,  there  were 
local  stoppages  at  Manchester,  Salford,  Oldham,  Huddersfield, 
Cardiff  and  Swansea.  At  all  these  places,  except  the  last 
named,  the  strike  still  continues.  A  strike  could  not  be 
arranged  at  such  a  time  without  a  realisation  of  the  incon- 
venience it  would  cause  to  holiday  makers,  and  we  are  not 
surprised  to  learn  that  the  opinion  of  those  who  could  not 
get  to  Castle  Irwell  races  on  Easter  Monday,  excei)t  by  walking, 
was  expressed  with  unparliamentary  force.  The  public  are 
getting  a  little  tired  of  this  sort  of  thing.  These  particular 
strikes  are  yet  another  example  of  the  refusal  of  the  rank  and 
file  of  a  Trade  Union  to  accept  the  settlement  negotiated  by 
their  leaders,  and  an  indication  that  the  formation  of  a 
Whitley  Council  in  an  industry  will  not  by  itself  engender 
universal  peace.  As  we  have  said  before,  no  Recess  can  be 
expected  from  the  formation  of  Whitley  Councils  unless  those 
sitting  on  such  Councils,  and  those  whom  such  Councils  repre- 
sent, have  a  "  will  to  peace."  Such  a  will  does  not  exi.st  at 
present,  nor  can  be  expected  to  exist  on  the  employee's  side 
when  it  has  for  so  long  been  the  policy  of  their  leaders  to 
encourage  antagonism  and  to  preach  that  the  strike  is  the  only 
weapon  worth  using.  We  are  afraid,  indeed,  that  trades 
union  leaders  will  have  to  face  some  anxious  moments  if  strikes 
are  to  become  the  order  of  the  day,  whether  those  strikes  are 
official  or  unofficial.  For  while  a  strike  inflicts  great  damage 
on  the  community,  it  also  inflicts  great  damage  on  the  finances 
of  the  trades  union  concerned,  and  of  the  two  the  former  has 
the  greater  resilience.     This  woidd  not,  perhaps,  be  of  so  great 

moment  if  anvthing  were  2ained  bv  this  sort  of  strike  ;   but  as 


Civilian  War  Honours. 

One  of  the  results  of  the  War  has  been  to  bring  about  some 
official  recognition  of  the  work  done  by  engineers.     Whether 
this  is  a  good  or  an  evil  thing  must  remain  a  matter  of  oj)inion. 
But  we  think  it  will  be  agreed  that  if  Honours  are  to  be  granted 
at  all,  they  should  be  given  with  more  liberalitv  to  those  who 
labour  in  other  than  political  and  otHcial  fields,  and  that  there 
should  cease  to  be  that  neglect,  which  has  been  so  evident  in 
the  past,  of  those  whose  work  is  mainly  connected  with  engin- 
eering and  scientific  achievements.     It  is  these  men  who  make 
real  progress,  and  the  highest  honours  should  be  theirs  bv  riiilit. 
Ethically,  there  can  be  no  doubt  who  has  deserved  the  greater 
reward,  the  man  who  has  opened  the  benefits  of  some  wonderful 
invention   to   suffering   humanity,    or   the   man   whose   chief 
activities  have  been  in  that  underworld  of  politics  which  we 
do    not    pretend    to    understand.     We    felicitate    all    those 
connected  with  engineering  who  have  just  received  appoint- 
ment to  or  promotion  in  one  or  other  of  the  classes  of  the  Civil 
Division   of  the   Order  of  the   British   Empire.     A   full   list 
appears  on  another  page  of  this  issue.     Among  the  Knights 
Grand    Cross   may   be   mentioned   the   Rt.    Hon.    ViscouxT 
Chilston    and    Sir    John    Denisox-Pexder,    who    may    be 
taken  for  our  purpose  as  representing  the  traction  and  tele- 
graphic   sides    respectively    of    electrical    engineering.     The 
Knight  Commanders  include  Prof.  W.  H.  Bragg,  Mr.  James 
Devox.shire,    Mr.     George    Elphinstone,     Mr.    Arnold 
Gridlev,   Dr.   J.   E.   Petavel    and    Mr.   H.    B.    Rexwick. 
Numerous  other  well-known  names  will  be  found  in  the  other 
classes  of  the  Order.     To  all  of  them  we  offer  our  congratula- 
tions, but  we  are  particularly  glad  to  see  the  liberal  recognition 
that  has  been  paid  to  railway  officials.     We- hear  a  good  deal 
of  the  rights  and  wrongs  of  the  railway  employee,  but  little  of 
those  who  hold  such  positions  as  chief  engineer  and  goods 
manager.     Their  work  during  the  past  few  years  has  been  super- 
humanly  arduous,  perhaps  unnecessarily  so,  and  the  rewards 
thus  given  are  not  more  than  their  due.     This  is  not  the  place 
to   philosophise,   but  there  is  no  doubt  that  the  award   of 
honours  and  decorations,  however  much  he  may  protest  to  the 
contrary,  brings  to  the  recipient  a  sense  of  pleasure  as  of  a 
prize  deserved  and  won.    It  is  trite  to  say  that  so  many  of  these 
honours  are  now  given  that  they  are  becoming  cheap,  and  we 
are  by  no  means  in  disagreement  wth  those  who  would  like 
to  see  all  this  kind  of  thing  stopped  by  a  sort  of  Hague  Con- 
vention.    It  is  equally  common  to  add  that  there  are  many  who 
deserve  honours  and  who  don't  receive  them.     It  would  be 
more  charitable  to  say  that  all  those  who  do  receive  them 
deserve  them.     That  is  a  point  which  requires  emphasis  when 
this  particular  list  is  considered. 


Cast  Iron  Wheels  versus  Steel  Tyres. 

Ix  the  L'niteil  States  it  ha.-  been  the  occasional  practice  to 
use  cast-iron  wheels  on  tramcars,  especially  on  trailer  cars,  in 
contradistinction  to  the  usual  practice,  both  in  this  country 
and  on  the  Continent,  of  employing  steel  tyres.  On  certain 
Continental  tramway  undertakings  the  desirability  of  usmg 
cast-iron  wheels  has,  however,  had  to  be  considered  recently 
owing  to  the  high  price  which  was  being  asked  for  steel  tyres, 
and  the  further  difficulty  of  obtaining  them.     To  emjjloy  cast- 
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iron  wheels. was  admittedly  an  experii\ient,  but  it  is  an  experi- 
ment which  has  been  justified  by  results  on  one  particular 
system  at  any  rate.     One  of  the  motor  cars  which  was  equipped 
with  cast-iron  wheels  ran  son;e  10,500  miles  in  1919  without 
showing  excessive  wear,  and  on  trailer  cars  this  type  of  wheel 
has  run  as  much  as  53,125  miles  in  several  cases  with  a  wear 
of  about  0-16  in.   on  the  diameter,   and  they  are  thus  still 
capable  of  further  service.     The  only  wheel  of  this  kind  which 
gave  any  real  trouble  was  one  on  which  a  flat  formed  after 
it  had  riin  no  less  than  58,750  miles,  this  defect  being  doubtless 
due  to  some  defect  in  the  casting.     After  re-heating,  however, 
it  gave  further  good  service.     It  would  therefore  seem  there  is 
no  reason  why  cast-iron  wheels  should  not  be  as  satisfactory 
in  service  as  those  fitted  with  steel  tyres  ;    and  in  these  days 
of  economy  their  price  has  much  to  recommend  them.     It  is 
however,  a  question  which  can  only  be  satisfactorily  decided 
on  the  foundation  of  accumulated  experience,   and  we  are 
therefore  glad  to  see  that  the  Union  Internationale  de  Tram- 
ways et  de  Chemin  de  Fer  d'Interet  Local  are  asking  their 
members  to  carry  out  tests  on  wheels  of  this  kind,  and  to  com- 
municate the  results  obtained  to  the  Secretary.     A  point  of 
special  interest  in  this  connection  is  the  frequency  of  breakage 
of  these  wheels  and  the  probable  causes. 


Current   Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
the  following  : — 

"Mr.  H.  H.  Broughton  contributes  another  instalment  of  his  serial 
article  on  "  Electric  Winding  Engines  and  Mine  Hoists  "  (p.  390). 

We  give  an  account  of  a  Paper  by  Signer  G.  Pession  on  "  The 
Poulsen  System  of  Radio-Telegraphy."  This  is  one  of  a  series  of 
paraphlet.s  on  different  subjects  relating  to  radio- telegraphy  pub- 
lished by  the  R.  Accademia  Xavale-Livorno  (p.  393). 

On  p.  396  will  be  found  an  account  of  the  discussion  which  took 
place  at  Birmingham  on  the  Standardisation  Rules  for  Electrical 
Machinery. 

We  conclude  our  account  of  a  cotu-se  of  lectures  delivered  by  Sir 
.7.  J.  Thomson,  O.M..  P.R.S.,  before  the  Royal  Institution  on 
'■  Po.sitive  Rays  "  (p.  397). 

On  p.  399  is  a  description  of  Some  Modern  Electric  Welding 
Macliines  made  by  the  A-I  Manufacturing  Company  of  Bradford. 

A  description  of  some  of  the  electrical  exhibits  at  the  Birmingham 
Trades  Exhibition  will  be  found  on  p.  401. 

Our  Leading  Article  deals  with  the  new  nominations  for  the  Council 
of  the  Institution  of  Electrical  Engineers,  and  points  out  the  desira- 
bility of  the  general  body  of  members  taking  a  larger  part  in  these 
elections  (p.  403).  Full  particulars  of  the  new  nominations  are  given 
on  p.  405. 

A  list  of  recent  appointments  and  promotions  to  the  Civil  DiNasion 
of  the  Order  of  the  British  Empire  is  given  on  p.  407. 

Our  serial  article  on  progress  in  Electric  Heating  and  Cooking 
jppears  on  p.  404. 

The  reply  of  the  Electric  Lamp  Manufacturers'  Association  to  the 
recent  report  of  the  Sub-committee  of  the  Standing  Committee  on 
Trusts  is  given  on  p.  406. 

On  p.  407  will  be  found  an  important  reserved  judgment  by  ^Ir. 
Justice  Sargant  in  the  action  brought  by  the  British  Thomson- 
Houston  Company  against  the  Corona  Lamp  Works,  Ltd.,  for 
alleged  infringement  of  letters  jDatent  Xo.  10,918  of  1903,  relating 
to  the  gas-fiUed  lamp. 


Arrangements  for  the  Week. 

FRIDAY,   April  9th  (to-day) 

Junior  IxsTiTrxion  of  Engineers. 
7.30  p.m.     At  39,    Victoria-street,    London,   S.W.     Lecturette    on 
■■  The  Development  and  Manufacture  of  the  Thermionic  Valve," 
bv  Mr.  A.  H.  Howe. 


HONDAT,  April    12tb. 

Western   Centre  of  the  Institution   op  Electrical  Engineers. 

7  p.m.     At  the  South  Wales  Institute   of  Engineers,   Park-place, 

Cardiff.     Lecture  on  "  Thermionic  Valves,"  by  Prof.  F.  Bacon. 

Assocution    of    Engineering    .\xn    SurpBurLDrNa    Draughtsmen. 
7.30  p.m.     At    the    Technical    School,    Barrow-in-Furness.     Paper 
on  •■  Critical  Speeds  of  Shafts,"  by  Mr.  G.  E.  W.  Johnson. 

Stulients'  .Section  of  the  Institution  of  Electrical  Engineers. 
S  /;.//(.     .A.t  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 
London.  S.W.     Joint  Discussion  with  the  Graduates'  Associa- 
tion of  the  Institution  of  Mechanical  Engineers  on  "  Six  Hour 
Working  Day  and  its  Effect  on  Industry." 
Roy.al  Society  of  Arts. 
.V  /'.Hi.     At    .Tohn-street.    Adelphi.    London.       Lecture    on   "  Alu- 
minium and  its  Alloys,"  by  Dr.  W.  Rosenhain,  F.R.S. 

TUESDAY,   AprU    13th. 

Royal  Institution. 
3  p.m.     At  .\lbemarle-street.  London,  W.  1.     Lecture  on  "  Recent 
Advances  in  X-Ray  Work,"  by  Major  (J.  W.  C.  Ka.ve,  O.B.E. 
(Lecture  I.). 

Institution  of  Civil  Engineers. 
■j.-W  p.m.     At  Great  George-street,  London,  S.W.     Paper  on  "  Rich- 
borough  Military  Transportation  Depot,"  by  Lieut.-Col.  J.  K. 
Robertson,  and  ""  The  War  Department  Cross-Channel  Train- 
Ferr,y,"  by  Major  F.  0.  Stanford,  O.B.E. 
Institution  of      Electrical      Engineers. — N. -Western      Centre. 
7  p.m.     At    the    Engineers'    Club,    Manchester.     Annual    General 
Meeting,  followed  by  a  smoking  concert. 
Institute  of  Met.\ls. — Birmingham  Local  Section. 
7..30  p.m.     At    the    Imperial    Hotel,    Temple-street,    Birmingham. 
Annual  General  Meeting  and  Dinner. 
Scottish  Centre  of  the  Institution  of  Electrical  ENorNEERS. 
7.30  p.m.     .\t  207,  Bath-street,  Glasgow.     Lecture  on  "Highland 
Water  Power,"  by  Mr.  J.  M.  M.  Munro. 

WEDNESDAY,  AprU  14th. 

R'iy'al   Institution. 
.■;  j,.m.     At   Albemarle-street.      Lecture   on   ■■  Recent    Advances  in 
X-Ray  Work."  by  Major  G.  W.  C.  Ka.ve,  O.B.E. 
RoY.AL  Society  of  Arts. 
4.-30  p.m.     At  John-street,   Adelphi,   London.     Lecture   on   "  The 
Fundamental  Basis  of  Good  Printing,"  by  Jlr.  Josepli  Thorp. 
AssoCLATioN  OF  Engineers-in-Charge. 
7.:iO  p.m.     At     St.      Bride      Institute,      Bride-lane,      Fleet-street, 
London,  F..C.     Paper  on  "  Hygienic  Principles  of  Ventilation 
and  Heating,"  by  Prof.  L.  Hill. 

Institution  of  Automobile  Engineers. 
S  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 
London,  S.W.     Paper  on  "  The  Most  Suitable  Steels  for  Auto- 
mobile Parts."  by  Dr.  W.  H.  Hatfield. 

Royal  Aeronautical  Society. 

5  p.m.     .A.t  John-street,  Adelphi.     Paper  by  Major-General  Sir  W. 

Seftf>n  Brancker. 

THORSDAY,  AprU  15th. 

Royal  Institution. 

3  p.m.     At  Albemarle-street.     Lecture  on  "  Ebullition  and   Evapo- 

ration," by  Mr.  Sidney  Skinner. 

Roy.al  Society  of  .\kts. — Indian  Section. 

4  30  p.m..  At  John-street,  .\delphi,  London,  W.C.    Paper  on  "  Roads 

and  Transport  in    India,"   by    Brig.-Genl.   Lord  Montagu  of 
Beaulieu. 

Institution  of  Electrical  Engineer.s. 
6'  p.m..     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
London,  S.W.     Eleventh  Kelvin  Lecture  on  ••  Modern  Marine 
Problems,"  by  Dr.  C.  V.  Drysdale. 

FRIDAY,  AprU  16th. 

\-E\st    i'.iast    Institution    of    Engineers     and     S.riPBUiLDERS. 

6  lo  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 

road,  Neweastle-on-T.yne.     Paper  on  "  The  Casting  and  Treat- 
ment of  Steel,"  by  Dr.  J.  H.  Andrew. 
.Students'  Section  of  the  Institution  of  Electrical  Engineers. 

7  pm.      At  Faraday   House,   Southampton-row,   W.C.     Paper  on 

"The  Vacuum  Tube  as  a  Transmitter  and  Receiver  of  Con- 
tinuous Waves,"  by  Mr.  J.  Scott-Taggart,  M.C. 
BoY.AL  Institution. 
9  p  m       \t   Albemarie-street,    London,   W.     Discourse   on   "  Ions 
and  Nuclei,"  by  Dr.  J.  A.  McClelland,  F.R.S. 

SATURDAY,  AprU  17th, 

Royal  Institution. 
3  p.m.     At     Albemarle-street.     Lecture     on     "  The     Thermionic 
Vacuum  Tube,"  by  Dr.  W.  H.  Eccles. 
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Electric   Winding    Engines  and  Mine  Hoists.' 


H-    II.    II.    mtOltilllON 

(Continued  from  p.  313. 
IxcuNED  Shafts. 
Under  this  heading,  shafts  of  uniform  ami  varying  slope 
have  to  be  considered.     Typical  shafts  are  depicted  in  Fig.  G, 
and  an  example  of  each  will  be  given. 


(b)  '^'^       (c) 

Fio.  fi. — TvpiCAL  Intlixei)  Sh.\fts. 


plane.  In  other  words  the  coellicieiit  of  iriction  »  =  tan  ip.  For' 
skips  on  wheels  with  tlie  track  on  wliich  they  run  inigood  order, 
the  angle  9  varies  between  2i  and  3i  degrees. 

Then,  wlien  the  body  is  moved  up  the  inclined  plane  by  a 
pull  Pa  parallel  to  the  plane,  we  have  from  Fig.  7  (") 

Pa=U'(sin6+cos^tan9)lb (1) 

Similarly,  to  prevent  the  body  sliding  down  tin-  plane  from 
Fig.  7  (/')  it  will  be  seen  that  a  holding-back  pull  I'.i  has  to  be 
applied  such  that 

P,;=ir(sin  ^-cos  e  tan  9)lb (2) 

The  ex|>ressions  within  the  brackets  of  equaticms  (1)  and 
(2)  have  been  calculated  for  anales  of   inclination  "  varying 


Torce  Required  to  Move  a  Body  on  an  Inclined  Plane. — Re- 
ferring to  Fig.  7  (a)   suppose  that   a   body  of  weight  W  lb. 


/x^  tan  <p 


AB-Wsine 

BC  =  ^Vcos  6  tan  9 

AC  ^  AB+BC 

.  fV(sin  6  +  COS0  tan  0 

-Pa. 


Motion  up  .\x  Inclined  Pl.vne. 


AC-AB-BC 
^  ,       -  W(sin9-cosQ  tan<^) 


rests  on  a  plane  inclined  at  6  degrees  to  the  horizontal,  and 
that  when  the  plane  is  tilted  through  a  certain  small  angle  9 
from  the  horizontal  the  body  just  begfns\to  slide  down  the 


Fio.  7  (b). — Motion"  dows  an  Inclined  Plane. 

from  0  to  60  degrees  on  the  assumption  that  the    angle   of 
friction  is  3|  degrees.     These  are  set  out  in  Table  VII. 

An  example  will  enable  us  to  show  how  the  table  is  intended 
to  be  used.  Suppose  a  load  of  12,(X)01b.  is  to  be  hoisted  in 
a  skip  weighing  8,000  lb.  up  an  incline  of  38  degrees,  and  that 
an  empty  skip  weighing  8,0001b.  is  lowered  simultaneously. 


•  Ciopyright. 

All  rights  reserved. 

drum  du 

e  to  the  ascending  and  descending  skips. 

0 

Table  VII— 

Multipliers  for  Rope-puU  due  to  Loadu  in  Inclined  Shafts. 
(Angle  of  Friction  9=3i  deg.) 

Multiplier  for  rope-pull.                 | 

Multiplier  for  rope-puU. 

Angle 
6. 

Sine. 

^gg'«               Sine. 

Ascending 

Descending 

Ascending 

Descending 

Sin  6+ cos  6  tan  9. 

Sin  e— cose  tan  (p. 

Sin  e-f-oos  0  tan 9. 

Sin  6— co.s  0  tan 

9- 

1 

00175           '■ 

0-0787 

-0-0437 

31                  0-5150                         0-5675 

0-4(>25 

2 

00349 

0-0961 

-0-0263 

32 

0-5299           1            0-5818 

0-4780 

3 

0-0523 

0-U34 

-0-0088 

33 

0-5446                         0-5959 

0-4933 

4 

0-009S 

0-1.309 

0-0087 

34 

0-5592                         0-6099 

0-5085 

5 

0-0872 

0-1482 

0-0262 

35 

0-5736                         0-6237 

0.5235 

1) 

0-1045 

0-1645 

0-0336 

36                  0-5878                         0-6373 

0-5.383 

~ 

01219 

0-1 S26 

00612 

37       '           0-6018                         0-6507 

0-5529 

8 

01 392 

0-1997 

00787 

38                 0-6157 

0-6639 

0.5675 

9 

01504 

0-2168 

0-0960 

39                  0-6293 

0-6769 

0-5817 

10 

0-173H 

0-2339 

0-1133 

40       1           0-6428 

0-6897 

0.5959 

11 

0-1908 

0-2509 

0-1307 

41        !            0-6.561 

0-7023 

0-6099 

12 

0-2079 

0-2678 

11-1480 

42                  0-6091 

0-7146               1             0-(i236 

13 

0-22.50 

0-2846 

<i-I6o4 

43       1           0-6820 

0-7268                           0-0372 

14 

0-24U' 

0-3013 

1.-1825 

44                  0-6947 

0-7387              1             0-6507 

15 

0-2588 

0-3179 

0-1997 

;       45                  0-7071 

0-7504             '            0-6638 

l(i 

0-2756 

0-3.344 

0-2168 

46       1           0-7193 

0-7618              :             0-6768 

17 

0-2924 

0-3509 

0-2339 

47       1           0-7314 

0-7731 

0-6897 

18 

0-3090 

0-3672 

0-2408 

48 

0-7431 

0-784f) 

0-7022 

19 

0-3256 

0-38.35 

0-2677 

49 

0-7547 

0-7949 

0-7145 

20 

0-3420 

0.3995 

0-284') 

50 

0-7660 

0-8053 

0-7267 

21 

0-3584 

0-41.55 

0-3013 

51 

0-7771 

0-8156 

0-7386 

22 

0-3746 

0-4313 

0-3179 

52 

0-7880 

0-8257 

0-7.503 

23 

0-3907 

0-4470 

0-3343 

53 

0-7986 

0-8.354 

0-7618 

24 

0-4067 

0-4626 

0-3508 

54 

0-8090 

0-84.50 

0-7730 

25 

0-4226 

0-4781 

0-3671 

55 

0-8192 

0-8.543 

0-7841 

26 

0-4384 

0-4934 

0-3834 

56 

0-8290 

0-8632 

0-7948 

27 

0-4540 

0-5083 

0.3997 

57 

0-8387 

0-8720 

0-8054 

28 

0-4695 

0-5235 

0-4150 

58 

0-8480 

0-8824 

0-81.56 

29 

0-4848 

0-5.383 

0-4313 

59 

0-8572 

0-8887 

0-8257 

30 

0-.5C0O 

0-5.530 

0-4470 

60 

0-8660 

0-8966 

0-8.354 

April  9,  1920. 


THE  ELECTRICIAN. 


391 


Referring  to  tlie  table  it  will  lie  seen  that  when  the  angle 
of  inclination  is  38  degrees  the  nuiltii)liers  are  0-6639  and 
0-5675  respectively  for  the  ascending  and  descending  sides. 
Hence,  since  the  load  on  the  ascending  .side  is  12,000  +  8,000= 
2i).n(lO  lb.,  the  corresponding  rope  pull 

P„  =  20,000x0-6639  =  13,278  lb., 

and.  since  the  load  on  the  descending  side  is  8,000 lb.,  the  rope 
{)ull  is 

P,,  =  8,000  X  0-5675  =  4.540  lb. 

The  unbalanced  rope  pull  due  to  the  ascending  and  descend- 
ing skips  is  therefore 

=  13,278-4,540=8,738  lb. 

This  figure,  which  includes  the  necessary  allowance  for  rolling 
friction,  multiplied  by  the  drum  radius  gives  the  torque  due 
to  the  loaded  and  unloaded  skips. 

Values  not  given  in  the  table  may  be  found  by  interpolation. 
Thus,  to  find  the  multiplier  for  the  ascending  side  of  an  incline 
of  52  deg.  15  min.     From  the  table 

Multiplier  for  53  degrees  =  0-8354 
.,    52      "..      =0-8257 


the  angle  of  inclination  is  40  deg.  the  velocity  in  a  vertical 
direction  is  F  sin  0  =  2,000  x0-643  =  l, 286ft.  per  minute,  and 
the  probable  output  of  the  motor  is 


Difference  per  degree 


0-0097 


The  difference  for  15  min.,  or  0-25  deg.,  is  therefore  0-0097  x 
0-25  =  0-0024.  Hence  the  multiplier  for  52  deg.  15  min.= 
0-8257  +  0-0024  =  0-8281. 

Those  having  to  design  inclined  haulages,  and  the  like, 
will  find  the  table  helpful. 

From  the  same  table  can  also  be  found  the  pull  to  be  exerted 
to  haul  the  rojje  up  the  incline.  If  the  length  of  the  incline 
be  L  ft.  and  a  rope  weighing  w  lb.  per  ft.  be  used  ;  then,  when 
the  skip  is  at  the  bottom  of  the  incline  the  weight  of  the  rope 
=  ivL  lb.  and  the  pull  to  be  exerted  =roL  sin  a. 

If  the  angle  of  inclination  is  38  degrees,  the  length  of  shaft 
4.500  ft.,  and  the  weight  of  the  rope  2-6  lb.  per  ft.,  the  pull  to 
be  exerted  is  2-6x4,500x0-6157  =  7,200  lb.  To  this  pull 
must  be  added  an  allowance  for  the  friction  of  the  guide  rollers. 
The  amount  to  be  allowed  seldom  exceeds  5  per  cent,  of  the 
weight  of  the  rope  in  the  shaft,  and  4  per  cent,  is  a  good  average 
value. 

*teared  Thees-Phase  Winder  for  a  Sh.^ft  of  Uxiform 
Slope. 

Data  are  given  below  of  a  10,(X)0  lb.  hoist  for  an  inclined 
shaft.  The  hoist  is  usually  operated  under  balanced  con- 
ditions, but  the  motor  must  be  sufficiently  large  to  allow  of 
an  occasional  unbalanced  trip  being  made.  It  is  required 
to  find  the  rating  of  the  motor,  the  energy  consumption  per 
wind,  the  overall  efficiency,  and  the  amount  of  cooling  water 
required  per  hour  for  the  liquid  controller. 

The  data  referred  to  are  : — 

Nettload   10,000  lb. 

Skip    6,000  1b. 

Length  of  shaft 4,000  ft. 

Inclination     40  deg,  to  hor. 

Output  per  hour    100  tons. 

Maximum  speed   2,000  ft,  per  min. 

Rope  Hin,dia.;  3-55  lb.  per  ft. 

WR-'- 

-Urums. — Twin  cyhndrical,  each  10  ft.  dia.  ;  =40,2.50. 

g 
Interval     20  see. 

Sheaves.— 16  ft.  dia, ;  =8,000  each. 

<l 
Motor,— 2,000 -volt,  50  cycle,  16-pole,  three-phase. 

Rolling  friction .". Angle  3.i-  deg. 

Shaft  friction    6%   of 'load +2   skips. 

Rojje  friction     5  per  cent. 

Approximate  Output  of  Motor.— A  nett  load  of  10,000  lb. 
is  moved  along  the  slope  at  a  speed  of  2,000  ft,  per  min.     Since 


H.R 


10,000x1,286 
33,000 


x  2-2  =  860. 


Sub-division  of  Cycle. — To  obtain  an  output  of  100  tons 
per  hour  there  must  be  100x2.240+10,000  =  22-4  trips  per 
hour,  calling  this  23,  to  have  a  little  margin  on  the  right  side, 
the  duration  of  the  trip  is  found  to  be  3,600-;-23  =  157  sec. 

The  corresponding  winding  time,  allowing  an  interval  of 
20  sec.-,  is  137  sec,  and  the  equivalent  full-sjieed  valve,  which 
is  equal  to  the  length  of  the  shaft  divided  by  the  maximum  wind- 
ing speed,  is  4.odo+(2,000/60)  =  120  sec.  Now  the  time  avail- 
able for  acceleration  and  retardation  is.  obviou.sly,  equal  to 
twice  the  dift'erence  between  the  actual  winding  time  and  the 
equivalent  full-speed  time  because  the  average  speed  during 
acceleration  and  retardation  is  half  the  maximum  speed. 
Hence,  time  available  for  starting  and  stopping  =  2(137  x  120) 
=  34  sec.  Of  this  time,  14  sec.  are  allowed  for  starting  ancl 
20  sec.  for  stopping.  Since  the  nett  winding  time  is  137  sec, 
it  follows  that  the  duration  of  the  constant-speed  period  is 
103  sec, 

Di.fiaiices  Moied  Throufjli. — During  acceleration  the  skips 
are  moved  through  a  distance  of  i  (14  x  100+3)  =  233-3  ft. 
At  constant-speed  the  distance  moved  through  is  103  x  100+3 
=  3,433-3  ft,,  and  during  retardation  the  distance  travelled  =  i 
(20  X  100+3)  =  333-3  ft.  The  total  dist^ce  of  4,000  ft.  agrees 
with  the  depth  of  the  shaft. 

Static  Rope  Pull. — On  the  ascending  side  the  loaded  skip 
gives  rise  to  a  constant  ro])e-])ull  that  can  be  determined 
without  dithculty  from  Table  VII. 

The  load  of  10,000  lb.  is  hoisted,  in  a  skip  weighing  6,0001b., 
up  an  incline  of  40  deg.  From  the  table  it  will  be  seen  that 
for  this  angle  the  multiplier  for  finding  the  rope  pull  on  the 
ascending  side  is  0-6897,  hence  rope  pull 

P„=  16,000x0-6897  =  11,035  lb. 

The  multiiilier  for  the  descending  side  is  0-5959,  and  since  the 
load  on  the  descending  side  =  6,0001b.,  the  corresponding  rope 
pull 

P,;  =  6,000x0-5959  =  3,575  lb. 

To  overcome  the  general  shaft  friction  a  constant  rope-pull 
is  required  equal  to  6  per  cent,  of  the  weight  of  two  skips  plus 
the  nett  load.  This  combined  weight  is  (2  x  6,000) +  10,000 
=  22,000  lb.  ;   hence 

Rope-pull  for  overcoming  shaft  friction  =  0-06  x  22,000 

=  1,320  lb. 

There  is  a  constant  length  of  4,000  ft.  of  ro]ie  in  the  shaft, 
of  weight  ir  =  4,000x3-55  =  14,200  lb.  This  gives  rise  to  a 
total  reaction,  R=  W  cos  0  against  the  guide  rollers,  where  d  is 
the  angle  of  inclination  of  the  shaft  to  the  horizontal.  The 
reaction,  therefore,  is  14,200  x  0-766=  10,870  lb.,  and,  assuming 
that  the  pull  to  overcome  friction  is  5  per  cent,  of  this. 

Rope-pull  for  overcoming  rope  friction=0-05  x  10,870 

=544  lb. 

Collecting  the  above  figures,  we  find  that  throughout  the 
wind  there  is  a  constant  pull,  at  the  drum  radius,  of  11,035 
-3,375  +  1,320+544  =  9,524  lb.,  and,  since  the  drum  radius 
is  5ft.,  the  corresponding  torque  =  9,524x  5  =  47,620  lb.  ft. 
This  torque,  plotted  to  a  time  base,  is  represented  by  the 
line  ab  in  Fig.  8. 

The  unbalanced  jjull  due  to  the  rope  on  both  sides  can  be 
determined  by  the  method  that  was  used  for  cylindrical-drum 
winders  operating  in  vertical  shafts*  by  finding  the  pull  at 
the  beginning  of  the  wind.  Since  at  this  instant  there  is  an 
unbalanced  length  of  4,000  ft.  of  rope,  weighing  14,200  lb.,. 

*  The  Electkiciax,  August  23,  191S,  p.  354. 
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on  the  ascending  side,  it  follows  that  the  pull  in  the  rope  is 
14,200x0-643  =  9,100  lb.  At  the  end  of  the  wind  there  is  a 
similar  pull  in  the  descending  rope.  The  corresponding  torque 
is  9,100x5  =  45,5tH;>  lb.  ft.,  and  this  is  marked  oil  above  and 
below  the  constant  torque  line  ab  at  the  beginning  and  end  of 
the  wind  respectively  in  Fig.  8.  By  making  the  simple  con- 
struction shown  we  get  a  bent  line,  cdef.  to  the  base  line  ox, 
\iliich  represents  the  variation  of  the  static  torque  throughout 
the  wind. 

Acceleration  and  Retardation. — The  masses  to  be  set  in 
motion  consist  of  rotating  parts  and  travelling  parts,  and  the 
moments  of  inertia  of  these  have  to  be  reduced  to  the  drum 
shaft. 

Since  the  maximum  winding  speed  is  2,000  ft.  per  minute, 
and  the  drum  diameter  10  ft.,  it  follows  that  the  drum  speed 
=  2,000-1- 10.T  =  64  revs,  per  min.  The  theoretical  speed  of  a 
16-pole  50-cycle  motor  is  375  revs,  per  min.,  and  the  full-load 
running  speed  is  about  365  revs,  per  min.  The  gear  ratio, 
therefore,  is  365-^64=5-7  :  1. 

155.000/b.fi. 

(1.980  H.R) 

'S^'.iSO.OOOlb.ft.  NettLoad.- lO.OOOlbs. 

^  '.920//.;?       ^^^^^ ^^g^^_ 

Inclination  toHon.AOde^. 

Skip. ...6.000  lbs. 

Rope. 3- SS  lbs.  per  ft. 

Drums 10-ft.diam. 

.36Snp.m. 


"So 


Fig.  8. — Winder  Diagr.mis  for 


A- 

-33.000lb.ft. 
(-437 H.R) 

Simple  In<line3  S.i.m'T. 


Since  retardation  takes  20  seconds,  the  retardation  =6-6^ 
-=-20  =  0-334  radians  per  sec.  per  sec,  and 

Retarding  moment  =130,610  x  0-334 
=  43,500  Ib.-ft. 
The  accelerating  moment  is  added  to  the  static  moment  line  cd, 
giving  the  line  i]h  in  Fig.  8.  Similarly,  the  retarding  moment 
combined  with  the  static  moment  line  ej  gives  the  line  ]k,  and 
the  curve  (jMt)k  represents  the  variation  of  torque  at  the 
drum  shaft  at  every  instant  throughout  the  wind. 

Motor  li'iting. — For  machine-cut  herringbone  gears  very 
high  etiicieiicies  can  be  assumed,  but  the  author  takes  95  per 
cent.,  this  tigure  including  an  allowance  for  bearins  friction. 
Knowing  the  torque  on  the  drum  shaft,  and  the  flrum  speed, 
the  horse-power  output  of  the  motor  can  be  fouml. 
Thus,  when  the  torque  is  positive, 
Torque  x2.-t» 

33,000        •  "•''' 
=0-0128  X  torque, 
and,  when  the  torque  is  negative 

=0-0115  X  torque. 
The  corresponding  horse-power  values  have  been  entered 
on  the  torque  curve  in  Fig.  8,  and  from  these  the   rating  is 
determined  as  shown  below. 

Till'  licating  diagram,  found  by  squaring  the  ordinates  of  the 
jiowcr  (liaL'raiu  and  shown  by  a  chain-dotted  line  in  Fig.  8, 
lias  an  area  of 

(1,98()2+ 1,9202)  X  14-^2  =39-25x10" 

11, 025-^1 282 -I- (1,025x1 28);  xl03^3  =41-14 xlO« 
{(-380)H(-437)2}  x20^2  =  3-35x10' 


From  Table  !i .  it  will  be  seen  that  a  900  h.p.  50-cycle  motor 
running  at  375  revs,  per  min.  has  a  WE^^g  of  1,144. 

The  moments  of  inertia  reduced  to  the  drum  shaft  are  : — 

Rotating  Parl.f. 

Motor=l,144x5-72         37,200 

Drums,  clutches  and  gear  wheel            ...         .,.         ...  46,250 

Sheaves=(2x8,000)(10^16)2 6,360 

Travelling  Parts. 
Xettload  =10,000  lb. 

Two  skips=2x  6,000  =12.000  lb. 

Two  ropes= 2 X  4,300*  X  3-55  =-30,500  lb. 

52,500  lb.  X  5-H-32-2    =40,800 

Total  130,610 

The  maxiimini  speed  of  64-^60  revs,  per  sec,  or  6-67  radians 
per  sec,  is  reached  in  14  seconds  from  the  commencement 
of  the  wind,  and  the  acceleration  =  6-67  :- 14  -^0-477  radian  per 
sec.  per  sec.     Hence 

Accelerating  moment  =  130,610  x  0-477 
=  62,300  Ib.-ft. 

*  Includes  allowance  for  dead  turns,  &c. 


Total 


83-74x10'' 


and 

Equiv.  full-speed  value  of  cycle  =  0-5(144-20)  + 103 -f  0-25(20) 

=  125  sec 
Hence 

Virtual  rating-- V  1(83-74 x  10'')-:-125;- 
=  820  H.p. 
Although  a  motor  of  this  size  is  amply  large  enough  from 
the  heating  standpoint,  the  machine  is  on  the  small  side  as 
regards  overload  capacity  as  the  peak  runs  up  to  1,980  H.P. 
when  working  to  the  normal  cycle.  It  is  advisable  to  make 
the  ratio  of  maximum  output  to  virtual  output  not  greater 
than  two,  and  in  the  case  under  discussion  this  means  a  motor 
having  a  virtual  output  of  1,000  h.p. 

(Ta  be  continued.) 


Po-wer  Factor  Correction. 


The  ■'  Canadian  Electrial  News "  states :  For  the  purpose  of 
po\\er  factor  improvement,  the  Hydro-Electric  Power  Commission 
of  Ontario  liave  recently  installed  at  their  Toronto  Terminal  Station, 
two  4.000-k.v.a.  synchronous  condensers  each  equipjied  with  its 
own  exciter  driven  b\-  a  belt  from  the  shaft  of  the  conden.ser.  It  is 
found  that  the  power-factor  of  the  Toronto  Station  load  is  raised, 
by  the  use  of  these  condensers,  from  76-4  to  86-0  yter  cent.  The 
effect  is  more  noticeable  if  the  wattless  factor  )jc  considered,  for 
then  it  is  found  that  this  factor  suffer^  a  21  yter  cent,  reduction. 
For  a  given  kilowatt  load  on  the  Toronto  Station  such  an  improve- 
ment in  power-factor  reduced  considerably  the  line  losses  between 
Dundas  and  Toronto,  and  to  a  lesser  degree  the  losses  on  the  lines 
from  Niagara  Falls  transformer  station  to  Dundas.  These  con- 
densers are  connected  to  the  13,200- volt  bus-bar  at  the  Toronto 
station,  and,  as  a  result,  any  improvement  in  the  ])ower-faotor  of 
this  bus-bar  means  a  reduction  in  the  Idlovbltampere  load  carried 
by  the  step-down  transformers  between  the  11 0,000- volt  line  and 
the  bus-bar.  In  other  words,  the  total  kilowatt  capacity  of  the 
station  is  increased  about  12  jjer  cent.  In  addition  to  increasing 
the  capacity  of  the  station  the  condensers  very  much  improve  the 
voltage  reaulation  at  the  Toronto  end  of  the  transmission  line. 
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The  Poulsen  System  of  Radio-telegraphy.' 


The  subject  matter  is  dividcil  into  five  sections,  headed  :    (Jeneral, 
Technical  Production  of  the  Arc,  Matters  relating  to  the  .Production 
of  the  Poulsen  Are,  Efficiency  of  the  Arc,  and  Arc  and  Spark. 
'  General. 

The  arc  is  produced  by  a  continuous  current,  a  circuit  containing 
inductance  and  capacity  being  placed  in  parallel  ^\ith  it.  The 
characteristics  of  the  .Poulsen  arc  are  :  The  anode  which  consists  of 
copper  and  is  water-cooled  internally,  the  magnetic  field  at  right 
angles  to  the  arc,  and  tlie  atmosphere  of  hydrogen  or  some  hydro- 


PKSSION. 

\\'.  Poulsen  found  that  for  the  jM-oduction  of  oscillations  of  the 
jiroper  frcciuency  for  radiot^'legniphy,  the  dc-ionisation  due  to  re- 
combination and  absorption  of  the  ions  was  not  sufficiently  rapid. 
To  increase  the  rate  of  de-ionisation  he  employed  the  anode  of  copper, 
eliiciently  cooled,  the  atmosphere  of  hydrogen  on  atrcount  of  the 
great  mobility  of  the  ions,  the  magnetic  field  to  displace  them  trans- 
versely, and  also  caused  the  carbon  kathode  to  rotate  ujxjn  its  o^ti 


axis. 

There  are  three  tj-pes  of  oscillation  possible,  (o)  The  firet  type  is 
that  in  which  the  amplitude  of  the  oscillating  current  is  less  than  the 
\  alue  of  the  main  continuous  current  (Fig.  4).     /„  is  the  main  current 


7-4  Amp. 


40  Volts 


ISO'iSOl^oltS 


.Ji 


Fig.   1. 


carbon  in  which  the  arc  exists.  As  the  condenser  charges  up,  the 
main  current,  by  reason  of  an  inductance,  cannot  varj'  rapicUy,  so 
that  the  current  in  the  arc  decreases,  and  the  arc  .P.l).  therefore  rises. 
When  the  condenser  discharges,  the  current  is  added  to  that  in  the 
arc,  where  P.D.  therefore  falls.  The  alternating  current  is  thus 
maintained.  Thus  in  the  arc  there  are  two  currents  :  the  main 
continuous  current  and  the  alternating  current,  due  to  the  parallel 
oscillatory  circuit. 

The  variation  in  resistance  of  the  arc  with  change  in  current  mav 
be  obtained  from  statical  measurements.     These  show  that  the  rate 
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and  i  the  oscillatoi-y  current.  It  will  be  seen  that  the  current  in 
the  arc  is  never  zero. 

(h)  In  the  second  tyjie  the  amplitude  of  the  oscillatoiy  current 
is  greater  than  the  value  of  the  main  current  (Fig.  5),  so  that  the 
arc  is  extinguished  once  in  each  cycle  for  a  greater  or  less  time 
according  to  the  constants  of  the  two  circuits.  F„  is  the  arc  P.D. 
and  V  the  condenser  .P.D. 

(c)  In  the  third  type  the  current  in  the  arc  is  reversed  once  per 
cycle  (Fig.  6),  in  which  case  a  true  succession  of  damped  o.scillations 
occum. 

It  is  found  in  practice  that  the  Poulsen  arc  is  most  satisfactory 
wlu^n  it  satisfies  the  condition  that  the  amplitude  of  the  oscillatory 
current  is  equal  to  the  value  of  the  main  current,  so  that  it  occupies 
the  limiting  condition  between  the  first  and  second  types.     In  this 
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of  change  is  much  greater  for  a  co])jjer-carbon  arc  in  hydrogen,  than 
for  carbon-carbon  ui  air  as  may  be  seen  from  Fig.  2.  This  rapid 
change  is  the  conchtion  favourable  to  the  production  of  oscillations. 
During  oscillations  the  temperature  of  the  arc  does  not  de])end 
merely  on  the  instantaneous  value  of  the  current.  The  character- 
istics for  the  two  cases  are  given  in  Fig.  2. 

*  Abstract  of  a  Pajjcr  in  "  L'Elettrotocnica,"  It  is  publislicd 
separately  by  the  R.  Accadi  niia  Navale-Livomo  and  fomis  Nn.  ."> 
in  a  series  of  pamphlets '  on  different  subjects  relating  to  radio- 
telegraphy. 


ise,  if  /.,  e/y.  is  the  virtual  current  of  the  oscillation, 

.\n  arc  fuliilling  this  condition  has  been  called  by  Pedei-sen  the 
■•  normal  Poulsen  arc."     Such  arcs  have  in  general 

IT, 

/.,f,j(f.  >  lOamp.    X>  l,()(Hlw.    p  = 


V^ 


>50a 


In  a  Poulsen  arc  with  suitable  magnetic  field  and  constant  voltage, 
if  the  distance  between  the  electrodes  be  gradually  increased,  the 
oscillations  at  the  begmning  are  of  the  firet  type  and  somewhat 


F 


394 


THE  ELECTRICIAN. 


ArRiL  9,   1920 


unstable.  As  the  length  of  arc  increases  the  efficiency  increiiws, 
reaching  a  maximum  when  tlie  limiting  condition  between  ty|ies 
I  and  2  is  attained.  With  further  length,  tyi*"  2  is  produced  and 
the  |«wer  and  efticiemy  fall  and  eventually  the  an'  is  extinguished. 
The  aiv  currents  and  oscillatoiy  curivnts  and  cfliciencics  are  given 
in  l''ig.  7  for  increasing  length  of  arc.  With  the  lii'st  ty|)e  of  oscilla- 
tion the  frequency  is  given  practically  by  the  ri'lation  T —2■n^/ lA' , 
the  constants  referring  to  the  oscillatorj'  ciriuit. 


Hence  a  test  for  the  production  of  oscillations  of  the  jn-opcr 
Poulsen  tyjie  lies  in  the  facts  that  frc(|uciuy  is  given  by  T ^'li!\/  IJ' 
and  that  the  ratio  of  the  virtual  cun-ciit  to  the  main  currcnt  is  l/y/^ 
When  these  conditions  are  fullillcd  tlie  arc  is  in  the  Ijest  condition 
for  efticient  working. 

Technical  Production  of  the  Arc. 

The  arc  is  situated  in  a  double-walled  bronze  case,  water  circu- 
lating between  the  walls.  The  cover  is  j)rovidcd  with  a  safety  valve, 
in  case  of  explosion  due  to  enclosed  air.  ^Vlcohol  may  be  u.sed  to 
provide  the  hydro-carbons,  but  hydrogen  or  coal  gas  is  pn-fcrrcd. 
A  small  motor  produces  rotation  of  the  carbon  kathode.  The  cir- 
culating water  traverses  the  copper  anode,  the  case,  the  kathode 
carrier  and  the  cover  successively.  (_!rcat  care  is  taken  with  all 
insidation,  keeping  in  view  the  high  temi)eraturc  to  which  it  will  be 
subjected. 

The  scheme  of  connections  is  seen  in  Fig.  8.  It  will  be  seen  that 
the  main  current  traverses  the  electromagnets  ,)/.)/  used  for  (lis- 
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placing  the  arc.  KK  are  choking  coils  of  three  or  four  times  the 
value  of  that  in  the  aerial  /,  and  the  resistance  li  is  to  kcc])  down 
the  current  at  the  moment  of  striking  the  arc  ;  it  is  removed  gradually 
as  the  arc  is  lengtliened. 

For  the  purjx).se  of  making  signals,  two  methods  are  used  :  (a) 
Part  of  the  inductance  in  the  aerial  is  short-circuited  by  means  of 
a  key,  which  produces  a  slight  alteration  in  wave-length.  (6)  An 
internal  circuit  is  substituted  for  the  aerial  during  the  spaces.  The 
latter  method  is  preferable,  as  although  it  is  more  complicated,  it 
avoids  the  emission  of  two  dillcrcnt  \saves  from  the  station  and  the 
disturbance  they  might  produce. 


The  design  of  the  elect  n^magnets  and  of  the  cooling  arrangements 
has  lieen  8ucce,s«fully  accomplished,  for  the  use  of  several  hundreds 
of  kilowatts.  The  limiting  diflicully  is  that  of  coi\stnuting  an  aerial 
which^will  sup|K>rt  sufficient  current  without  reaching  [wtcntials. 
which  render  the  ((uestion  of  insulation  difficult. 

Mattkics   Kei.atini:  to  tiik  Puoduction  of  the  I'mii.sen   Auc. 
Owing  to  the  complexity  of  the  conditions  it   is  only  iHissible  to 

obtain  information  rcs[)ccting  the  relation  <if  the  (filial ions  to  the 

arc  by  collecting  nmny  data  and  rcpn'.senting  them  by  families  of 

curves. 
The  current  in  the  antenna  of  a  normal  Poulsen  arc  is,  to  a  close 

approximation  sinusoidal.  Oscillograms  of  the  current  (I''ig.  9) 
show  this  fact,  and  al.so  that 
the  currcnt  is  of  the  limiting 
form  between  the  lirst  and 
second  type.  I''urther,  for  large 
arcs,  several  cycles  occur  without 
the  ai-c  being  (lucnched.  Fig.  9, 
due  to  Hlondcl, gives  the  current 
above  aiul  the  P. I),  for  the 
arc   bi'low    for  a    lowfn'()ucnc.y 


oscillation.  It  shows  that  there  is  a  sudden  rise  in  1*. I)  at  the 
arc,  at  thi^  moment  that  its  current  is  -/.ero.  This  ri.sc  in  P.l). 
was  also  found  by  Pedersen  u.sing  a  (lehrcke  tube  (Fig.  10).  The  rise 
occurs  when  the  arc  is  extinguished  and  the  P.l).  falls  again  rapidly 
when  the  arc  is  re-established.  Also  Fig.  10  shows  that  as  the  arc  is 
IciiglhcncMl  the  oscillation  ]iasscs  from  the  lirst  to  the  second  type. 

Figs.  11.12  and  l.'i  have  been  obtained  by  Pedersen,  R  in  Fig.  10 
being  a  resistance  in  series  with  the  oscillating  circuit.  He  concludes 
that  the  magnetic  held  should  inctrcase  with  increase  of  resistanc^e  of 
the  o.scillatorj-  cinuiit,  should  also  increase  with  the  density  of  the 
gas,  the  currcnt,  and  the  constant  ^j,  but  should  diminish  as  the  wave- 
length increases.  Fig.  13,  which  i-efers  to  one  particular  arc^,  shows 
that  tlie  magnetic  field  is  related  to  the  wave-length  according  to  the 
equation 

(//-[-400)X^5,000  gau.ss  km. 


JL I 


/-/ 


IV-0-2S 


H-  0'7 

Fig.  10. 


U-i-2 


Great  difficulty  occurs  in  obtaming  the  intense  field  necessaiy  to 
secure  the  necessary  energy  with  small  wave-lengths  in  an  aerial  of 
small  capacity.  It  is  clear  that  then;  are  advantages  in  diminishing 
the  resistance  of  the  (circuit,  the  constant  ft,  and  the  density  of  the  gas. 
J  In  practice  the  conditions  are  not  quite  the  same  as  in  the  above 
experiments,  where  the  magnets  were  se])arately  excited,  for  the 
coils  of  the  magnets  are  in  series  with  the  &vv..  The  regulation  is 
effected  by  lengthening  the  arc  until  the  maximum  current  is  ob- 
tained in  the  antenna.  p* 

If  the  variations  of  the  field  are  not  great^with  respect  to  the  best 
value,  the  arc  tends  to  become' stable  for  a  greater  distance  between 
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electrodes,  the  smaller  the  field,  and  if  this  diminution  is  not  exces- 
sive it  reaches  with  various  wave-lengths  the  P.D.  which  gives  tlie 
same  current,  and  hence  the  same  etKciency.  With  great  falling-ofi 
in  the  field,  the  P.D.  of  the  arc  rapidly  diminishes  ;  if  the  ticid  is  too 
strong  the  arc  becomes  imstable.  It  is  best  to  have  a  small  distance 
between  the  electrodes  for  each  particular  P.D.  and  apply  the  field 
which  allows  the  arc  to  be  stable  at  that  distance. 

Xassinth   has   shown   that   the   frequency   attainable    with    the 
Poulsen  arc  is  

_  1     I  \        n'- 

where  I  is  the  length  of  arc  ;  which  shows  the  advantage  of  a  short 
arc. 


air  it  was  found  impossible  to  ol)tain  this  current  witliout  increasing 
the  P.D.  to  1,100  volts.  If  the  oxygen  exceeds  11  per  cent,  by 
volume  of  the  gas  the  efficiency  and  power  attainable  drop  rapidly. 
Various  hydro-carbons  have  been  tried.  For  small  arcs  the  ordinary 
methylated  spirit  of  commerce  produces  good  results,  giving  a  good 
etiiciency  with  regular  consumption  of  carbon  without  producing 
carbonaceous  deposits,  which  render  frequent  cleaning  necessary. 
A  sliglit  addition  of  Ijenzine  or  petrol  increase  the  efficiency  and  lessen 
the  consumption  of  carbon.  With  large  arcs  (100  kw.)  coal-gas 
gives  the  l)est  result,  luit  Ii.is  tlir  .lisa.U  aritaui-  that  the  dejwsit  of 
(carbon  within  the  .  a^.-  r.ii,|,rs  lir,|ii.Mt  i  l.-aning  necessary;  in 
fact,  a  radiotelegiapliir  station  u>\\v^  it  niusl  have  two  arcs  which 
are  used  alternately.  Tlie  best  results  are  obtauied  with  hydrogen, 
Init  its  cost  of  production  is  great  and  its  explosive  power  renders 
it  difficult  to  use.  Methane  has  the  advantages  of  hydrogen  and  is 
easj'  to  produce. 

Efficiency  of  the  Arc. 
The  efficiency  of  the  arc  <]  is  defined  by  the  relation 

t]EIa  =  RlA'y 

where  /„  is  the  main  continuous  current  at  voltage  E,  R  the  resist- 
ance of  and  Ia  the  current  in  the  oscillatory  circuit.     It  has  been 

/„= 
seen  that  for  the  normal  Poulsen  arc  Ia'  =  - 
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Magnetic  Field  and  Resistance. 

Fll!.    11. 

With  the  well-regulated  arcs  used  in  practice  the  variation  in 
frequency  on  diminishing  the  length  of  arc  from  the  best  length  is 
inappreciable.  Only  on  lengthening  it  considerably  from  the  I  est 
length  is  there  any  sensible  variation  in  wave-length. 

In  an  aic  where 

7=15.4  and  i=1378,i-/(.  r=00O25,x-/. 
a  variation  of  thedistaiin-  lirtwrci;  clrctniilcs  frimi  1-4 mm.  to  1-8 mm. 
caused  the  wave-lciiL'tli  l.> .  han^jr  tmni  :;.ls."i  iii.t  rvs  to  3,400  metres. 
and  for  2-21  mm.  the  wavc-l.-iiL't  li  ivailu-d  :i.,'i,sii  metres.  At  this 
last  length  the  arc  was  unstable  and  on  the  point  of  being  extin- 
guished.    Similar  results  all  go  to  show  that  with  intense  current 


Magnetic  Field  and  Current. 
F.o.     12. 

and  well-proportioned  constants  of  the  circuit,  the  alteration  in 
frequency  due  to  change  in  length  of  arc  is  negligible. 

It  is  of  the  greatest  importance  that  there  shall  be  no  air  or  oxygen 
present.  .  In  a  certain  case  where  the  gas  contained  0-4  per  cent,  of 
oxygen,  a  wave-length  of  7,000  was  obtained  with  an  antenna  P.D. 
of  800  to  850  volts,  according  to  the  condition  of  the  atmosphere, 
and  a  current  of  105  amperes.     In  consequence  of  the  infiltration  of 
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-400  ' Ma£nei:c~Fielcl and  kVai^e- Length. 

Fii:.    i:i. 

Owing  to  the  difficulty  of  measuring  the  power  by  means  of  a 
wattmeter  it  is  necessarj^  to  find  the  resistance  of  the  antenna,  an 
uncertain  quantity  which  is  a  function  of  the  current.  r\  approxi- 
mates to  the  vahie  0-5  and  in  a  given  case  of  a  3  kw.  plant, 

Capacitv  of  aerial   0003  ;;/. 

I.ength"of  wave  3,040  metres. 

Voltage  of  generator 180  volts. 

Arc  P.D 160  volts. 

Main  current    17-5  amperes. 

Antenna  current     12-4  araiieres. 

Resistance  of  antenna    "'"-^  ohms. 

Power  in  arc    2,800  watts. 

Power  at  antenna   1,160  watts. 

i;=0-4. 

Arc  and  Spark. 
It  is  of  intere.st  to  make  a  practical  comparison  of  the  Poulsen  arc 
and  the  spark  radiotelegraphy,  from  the  points  of  view  of  the 
emission,  propagation  and  reception  of  the  waves.  As  regards 
])ropagation,  th?  advantage  of  the  continuous  wave  produced  by  the 
arc,  over  the  dami)ed  wave  of  the  spark  is  not  verj-  clear.  It  is 
when  the  reception  of  the  waves  is  considered  that  the  advantage 
is  most  marked.  In  using  an  amplifier  and  telephone,  a  high- 
pitched  ]5enetrating  note  is  produced,  which  is  much  more  dis- 
tinauishablefrom  atmospheric  disturbances  tlian  the  sound  produced 
in  the  case  of  the  damped  spark.  Further,  it  is  possible  to  receive 
with  an  aerial  much  smaller  than  that  necessary  with  the  spark. 
Thus  the  advantage  of  the  arc  lies  in  the  facts  that  it  is  possible  to 
produce  long  waves  with  good  efficiency,  and  to  use  sensitive 
receivers,  with  great  amplification,  in  spite  of  atmospheric  dis- 
turbances. 
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A  machinp  when  jrivcn  the  ""  British  Staiulard  '"  continuous 
ratini;  is  rated  for  the  hi>rhcst  load  which  it  can  carry  for  an  unliinitrd 
periiKl  without  cxcoodin;;  the  limits  of  tcnii)cratur(>-riso  allowed 
by  the  Rules.  There  has  been  much  misconception  reitartlinf; 
the  feasibility  of  allowini;  a  machine  so  rated  to  take  overloads  in 
excess  of  its  ratinj;.  The  I.K.f.  IJules  are  now  so  worded  as  to 
show  clearly  that  tlie  ratinj;  is  a  test  ratinfj,  anil  as  regards  service 
conditions,  the  only  limitation  is  that  the  machine  shall  not  be 
subjected  to  any  loatls  which  cause  it  to  acquii-e  a  temperature- 
rise  higher  than  that  allowed  under  the  test  condition.  But  un- 
doubtedly there  are  dangers  associated  with  excessive  overloads. 
.\i.'ainst  these  daniiei-s  there  ap|)eai-s  to  be  at  present  no  .safeguard 
in  the  British  Hules,  which  impose  no  i-estriction  on  overload  except 
in  terms  of  tcni|XTature-rise.  It  ajjjx^ais  desirable,  thercfoi-e,  that 
theiie  should  Ik-  an  agreed  limit  to  the  magnitude  of  the  sustained 
overload  to  which  a  standard  machine  may  lx>  subjected,  and  that 
limits  to  the  magnitude  of  both  the  sustained  and  momentary  over- 
loads should  Ik"  recognised.  For  this  purpose  it  has  \toon  suggested 
that  a  sustained  overload  of  2.^  per  j-ent.  for  half  an  hour  should  be 
allowed  for  all  motors  not  smaller  than  o  H.P.,  subject  to  the  rule 
that  the  standard  temjxTature-rise  must   not  be  exceeded.. 

COOUNG    COSDITIOX.S. 

The  ■  British  Standard  "  Rating  is  suitable  for  use  in  connection 
with  cooling  air  of  temperature  not  exceeding  40°  C.  as  a  maximum. 
It  is  now  proposed  to  establish  a  tropical  rating  with  an  appropriate 
higher  limit  to  the  maximum  tcnifx-rature  of  cooling  air.  Whether 
this  shall  lie  ."(O  C.  (120  F.),  or  'mC.  (1:?1°F.),  is  not  yet  decided. 
Xi)  s|x'cial  modifications  aro  necessary  for  machines  working  indoors 
in  cold  countries.  Those  unusual  cases  in  «'hich  a  machine  will 
operate  under  aVmormally  low  cooling  conditions  should  te  regarded 
as  sjiecial,  and  designs  made  accordingly.  The  general  rule  for  all 
such  special  designs  would  tx",  that  when  tested  imder  rated  load 
the  teiufX'raturerise  should  Ix'  such  that  when  added  to  the  teni- 
jieratui-e  of  the  cooling  conditions  contemplated,  the  highest  tem- 
(XTature  obtained  must  not  exceed  tlie  limits  of  total  tem]iprature 
indicated  in  the  Kules. 

Me.4SUREMF.XTS   of   TEMPER.VTt'RE-Rl.SE. 

The  requirements  of  the  earlier  edition  of  the  rule?  were  that 
temperature-rise  measurements  of  field  coils  and  similar  windings 
should  always  Ix'  by  resistance  metliod.  This  has  Ix'en  regarded 
as  impracticable  on  small  machines  produced  in  large  niiml>crs. 
These  measuix'ments  may  now  be  made  by  thermometer  alone, 
provided  that  I'eadings  so  obtained  are  consi.slent  with  the  limits 
a.ssigned  to  the  resistance  method,  as  shown  by  comj)lcte  tests  taken 
on  a  few  typical  machines. 

There  is  a  strong  feeling  among  engineers  that  for  turbo-alternators 
anfl  for  other  large  machines  the  temperature-rise  should  Ix"  deter- 
mined from  mea-surements  made  by  embedded  teni|ioniture 
detectors.  The  I.K.C.  has  not  as  yet  formulated  delinito  rules,  but 
they  have  submitted  for  the  consideration  of  the  British  and  other 
Xational  Committees  a  proposal  on  the  following  lines:  "That  for  the 
accejitance  tests  of  large  rotating  machines  the  temix'rature  should 
Ix^  measured  by  the  emtedded  temj)eratui-e  detector  method  for  parts 
where  this  method  would  be  applicable."  This  method  would  be 
applied  only  to  w  indings  in  slots  on  the  stationary  part  of  a  machine, 
the  emlx>ddcd  tem|K'rature  detectoi'S  lx>ing  jjlaced  W'twecn  coil  and 
adjacent  slot  wall,  and  Ix'tween  coil  and  coil  in  the  slot,  in  each  case 
outsid(^  the  coil  insulation.  This  method  of  tcmix'rature  measure- 
ment should  lie  employed  for  the  stationary  windings  of  machines 
meeting  the  foregoing  conditions  when  such  machines  are  wound 
for  more  than  .5,000  volts,  or  arc  rated  for  an  output  exceeding 
750  k.v.a.,  or  if  the  stator  cores  exceed  20  in.  axial  length.  The 
proposal  contemplates  that  the  method  also  may  Ix^  ajiplied  to  the 
windings  of  large  transformers,  provided  this  is  six'cified  in  the 
contract. 


DISCUSSION. 
Dr.  il.  K.\ilN  said  the  present  rules  did  not  contain  any  standard  tests 
to  a.scertain  whether  electrical  machinery  complied  with  guarantees. 
The  proposed  cxtciisinn  of  the  rules  for  temperature  measurements  on 
large  gcneratore  by  tliermo  couples  or  resistance  coils  was  a  step  in  the 
right  direction.     In  large  turbo-alternators,  where  the  eddy  current  loss 


*  An  Account  of  the  Opening  Remarks  and  Discussion  at  a  Meeting 
of  the  South  Midland  Centre  of  the  Institution  of  Electrical  Engineers. 


in  llic  stator  conductor  wa<  reduced  by  suitable  nicuis  llie  teiu|x>rature- 
rise  of  the  conductors  was  indicated  closely  by  this  inctlnxl  although 
the  detector  was  not  in  direct  contact  with  the  copper.  The  starting 
tor((iie  ri'iiuircd  and  tlie  starting  current  which  could  be  alloweil  to 
.self-starting  .synchinnous  motors  were  omitted  in  the  lists  of  information 
re<|uired  with  enciuirics  for  such  machinery.  It  was  not  mentioned 
that  the  pressure  induced  in  the  rotor  windings  entirely  dcpencled  on 
the  pressure  applied  to  the  stator  terminals  when  starting.  A  rough 
division  was  made  between  two  clas.scs  of  motors  of  exciter  pressures 
above  and  below  2.50  volts.  As  the  exciter  jircssim-  largely  inllueneed 
the  voltage  to  which  the  rotor  windings  w<'re  subjected  at  starting  a 
further  grading  of  test  pressures  secmcil  appropriate. 

.Mr.  H.  W.  Tavloh  said  in  the  rating  of  large  machinery  it  would  be 
the  custom  in  future  to  specify  the  actual  inlet  temperature  at  which 
the  machines  were  e.\|«ctp(l  to  operate,  and  under  these  conditions  the 
maximum  internal  temperatures  should  not  exceed  those;  spccilied  by 
the  International  Standardisation  Rules.  With  regard  to  the  use  of 
turbogenerators  in  tropical  climates  the  employment  of  a  wet  air  lilter 
helped  considerably  in  reducing  the  initial  temperature  at  which  the  air 
entered  the  machine. 

.\Ir.  R.  Oksf.tticu  said  the  standard  frequency  was  stated  to  be  50 
cycles  ;  in  view  of  the  fact  that  very  large  industrial  districts  in  this 
country  and  elsewhere  were  supplied  with  power  at  25  cycles  the  adoption 
of  25  cycles  as  a  second  standard  frequency  should  be  considered.  The 
standard  pressures  for  continuous  current  motors  did  not  include  5.50 
volts,  but  as  a  large  number  of  traction  motors  were  required  this  pressure 
should  also  be  included.  The  short-time  rating  mentiimcd  had  given 
rise  to  misunderstanding,  as  there  was  no  explanation  as  to  how  this 
rating  could  be  used  in  practice,  and  the  time  which  must  elapse  be- 
tween two  subsequent  periods  of  work,  each  of  which  was  equal  to  the 
short-time  rating,  was  left  open.  It  was  proposed  that  the  maximum 
temperature  rise  allowable  under  tropical  conditions  should  bo  loT!. 
less  than  the  rise  allowed  for  normal  conditions.  'This  aj)pearcd  to  be 
preferable  to  IOC,  in  view  of  the  uncertainty  of  the  a  nbient  tempera- 
ture. The  output  of  the  generator  u.sed  for  the  pressure  test  should  be 
given,  as  the  absence  of  any  ruling  might  give  rise  to  abnormal  require- 
ments by  inspectors.  The  items  specified  to  be  given  on  every  name- 
plate  were  so  numerous  that  it  would  be  difficult  to  accommodate  them 
on  a  plate  of  reasonable  size. 

-Mr.  A.  T.  Baktlett  was  glad  to  see  there  was  no  mention  of  tli<5 
pernicious  "  flashing  "  test.  Tolerance  should  be  allowed  in  tempera- 
ture ri.ses.  An  international  sj)ecilication  was  an  assistance  to  inter- 
national trade.  In  Australia,  where  in  pre-war  days  Cimtinental 
machines  were  comjieting  with  British  machines,  a  Continental  motor 
was  freqiumtly  purcha.sed  because  of  its  lower  price,  owing  to  all  motors 
of  a  given  horse- power  being  cimsidered  as  having  the  same  nut  put. 
The  purchaser  was  not  aware  that  the  Continental  motor  liail  mily 
U-85  or  even  less  outinit  of  the  British  motor. 

.^Ir.  N.  .losKi'ii  su};gested  a  table  of  efficiencies  for  varying  sizes  of 
continuous  and  alternating  current  machines,  and  laid  stress  on  the 
necessity  for  the  name-plate  showing  the  rotor  current  of  slip  ring 
motors,  and  the  field  current  of  all  continuous  current  machines. 

-Mr.  R.  (;.  .lAKKiviAN  said  it  was  not  quite  clear  why  commutators  and 
slip  rings  were  only  allowed  a  maximiun  temiierature  of  !H)'('.,  while 
the  maximum  ])crmissible  temperature  for  mica  was  12.5"f!.  The  maxi- 
mum actual  temperature  of  field  coils  was  105'"C.,  and  the  maximum 
tpm])eraturc  by  resistance  95°C.  Did  this  allow  for  the  deepest  coils 
met  with  in  practice  ? 

Mr.  A.  R.  Everest  (in  reply)  said  :  Embedded  temperature  detectors 
were  now  in  use  for  research  purposes,  but  it  was  dtuibtful  whether  they 
ou'.'ht  ever-  to  be  admitted  for  the  commercial  tests.  They  were  un- 
doubtedly of  i-vr;\t  practical  use  in  the  case  of  large  turbo-generators, 
particid:uly  in  indicating  any  tendency  to  change  of  temperature  due 
to  clii<.'i;in<j  of  the  ventilating  ducts.  In  tropical  countries  little  reduction 
in  tlie  tiMiperature  of  the  cooling  air  would  result  from  the  u.se  of  the 
wet  f  iltci- 1  iwing  to  liigh  satu  ration.  It  was  obviously  nece.ssary  that  for  any 
particular  service  a  short  time  rating  should  be  selected  which  gave  the 
same  tempcTature-rise  as  the  intermittent  load  in  service.  In  the  earlier 
Rules  tem|)erature  tests  for  machines  with  continuous  rating  were  con- 
tinued until  the  rate  of  increase  of  temperature  did  not  exceed  1°  per 
hour.  But  the  length  of  time  reqliircd  to  attain  this  condition,  and 
the  amount  of  difference  still  existing  from  the  ultimate  constant  tem- 
perature conditii>n,  both  depended  upcm  the  thermal  time  constant  of 
the  machine.  The  present  Rule  assumed  that  the  shai>e  of  the  tempera- 
ture curve  Would  be  ]>lotteil  and  its  ultimate  value  thereby  predictecL 
Any  testing  equipment  which  was  too  small  to  maintain  the  test  ])rcssure 
at  its  full  value  for  one  minute  when  applied  to  the  ajjparatus  under 
test  was  insuflicicnt  for  the  purpose.  Nothing  was  gained  by  specifying 
a  larger  minimum  capacity.  The  use  of  a  t<Mnpcrature  tolerance  always 
carried  with  it  a  "  residtant  maximum."'  The  tein])crature  limits  given 
in  the  International  I'udes  were  expressly  defined  as  "  maximum  values"; 
if  a  tolerance  was  to  be  employed  it  must  be  based  <m  such  lower  value 
that  adding  it  would  not  cause  the  "  maximum  "  to  be  exceeded.  The 
temperature  of  commutator  was  lower  than  of  mica  insulation  owing  to 
the  effect  of  the  temperature  of  the  commutator  upnn  the  insulation  of 
the  adjacent  windings,  &c. 
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{Conduded  from  prir/rji^f).) 
In  abstracting  the  last  three  of  8ir  J.  J.  Thomson's  Royal  Institu- 
tion lectures  on  ■  Positive  Rays  "  we  shall,  for  bre\nty  sake,  not 
quite  adhere  to  his  sequence.  ~  The  analysis,  he  said,  had  lirought 
out  much  more  tlian  he  had  expected.  "  It  distinguished  between 
atoms  and  molecules,  tetween  positively  and  negatively  charged 
elements,  between  elementary  and  com])Ound  particles  of  the  same 
mas.s  ;  it  proved  the  existence  of  particles  apparently  of  half  the 
mean  atomic  weight  of  C,  X,  O,  &c.,  d\ie  to  the  particles  carrying 
two  charges  ;  it  showed  that  the  splitting  up  goes  much  further  than 
anticipated,  and  as  it  separated  every  constituent,  no  matter  w-hat 
constituents  1»  present,  it  allowed  of  far  more  delicate  determina- 
tions of  atomic  weight  than  the  chemical  balance,  for  which  the 
material  had  to  \x-  chemically  pure,  whilst  purification  was  unneccs- 
sarv  for  positive-rav  .innlvsis.     Wlien  chlnnifunn  was  split   up,  he 


found  not  only  CI,,  Q,,  H,  but  also  aH,.  CIH4,  ClHo,  in  addition  to 
CO.  CO2,  CX  (due  to  impiu-ities),  all  positive,  and,  further,  CI  and  O 
on  the  negative  side.  Fig.  1  illustrates  some  of  the  results  of  the 
already  mentioned  focus-method  of  Aston.  The  five  bands  .seen  in 
the  third  strip  correspond,  from  left  to  right,  to  particles  20  2,  22  2 
(both  neon),  C12,  CH1.3,  CB..,U,  CH3I5,  CH,16,  the  latter  four  being 
so  regularly  spaced  as  to  serve  as  a  scale.  Investigating  chlorine. 
Aston  found  lines  3.5,  37,  39,  but  no  line  corresponding  to  35-.5,  the 
atomic  weight  accepted  by  chemists.  Xow,  37  and  .39  might  be 
hydrides  CIH,  and  C1H„  or  be  isotopes;  the  elementary  character 
of  chlorine  had  often  been  questioned.  But  lines  37  and  39  were 
associated  with  lines  37/2  and  39,  2,  as  if  due  to  particles  carrying 
double  charges  ;  that  would  speak  for  their  elementary  character. 
Other  lines  indicated  hydrides.  The  criterion  was  that  the  beaks 
were  only  found  in  the  case  of  atoms  of  elements  (with  possibly  two 
exceptions),  not  in  the  ease  of  elementary  molecules  or  compounds. 
Hence,  chlorine  seemed  really  to  have  isotopes,  and  the  chlorine 
3;5'5  of  the  chemist  to  be  only  a  mixture  of  isotopes.  If  chlorine 
were  35.  the  most  strildng  exception  to  Fronts  law,  that  all  atomic 
weights  were  integers,  would  hn  accounted  for. 

The  teak  was  very  striking  in  Fig.  2,  illustrating  the  discharge 
through  very  pure  oxygen.  In  this  and  the  other  photographs 
(taken  by  the  lecturer's  owri  method)  most  of  the  parabolas  do  not 
l>egin  at  the  origin  but  on  a  normal  ordinate  at  some  distance  from 
the  origin.  The  lower  parabola  of  Fig.  2  was  the  oxygen  molecule  ; 
the  upper,  the  atom,  showed  a  beak  extending  half-way  across  that 
distance  ;  the  faint  line  further  above  was  ()/2.  The  Ijeak  indicated 
that  the  particle  carried  double  the  normal  kinetic  energy  and  was 
hence  less  deflected.  If  the  particle  started  with  two  charges  and 
retained  both  while  passing  through  the  kathode  tube  and  the 
electric  and  magnetic  fields,  its  deflection  would  also  be  doubled, 
and  the  parabola  would  tegin  at  the  normal  ordinate  ;  if  it  lost  one 
of  the  charges  between  the  kathode  and  the  fi?lds,  the  particle  would, 
owing  to  its  greater  kinetic  energy,  be  pushed  back  less  than  the 
normal  distance,  and  would  show  the  l)eak.  In  Fig.  3,  discharge 
through  CO,  the  ordinate  was  again  very  distinct,  but  the  two  central 
lines  due  to  the  mercury  atom  were  continued  to  the  origin,  and  these 
lines,  as  well  as  the  others,  showed  bright  and  dark  spots  ;  in  other 
photographs — Sir  Joseph  had  taken  more  than  2.000 — the  lines  were 
beady.  There,  as  Stark  had  shown,  the  double  charges  and  the 
floppier  effect*  came  in.  If  oxygen  particles  with  double  and  single 
charges  were  present,  the  former  would  acquire  higher  sjjeeds  and 
their  spectrum  lines  woidd  be  more  shifted.  Stark  found  that 
particles  with  double  charges  gave  rise  to  Rydtergs  "  sharp  "'  .series 
of  lines,  and  particles  witli  single  charges  to  the  ""  diffused  "'  series. 
An  atom  Une  of  oxygen  could  thus  arise  in  two  ways.  The  molecule 
might  be  split  up  into  atoms  before  entering  the  kathode  tutx^,  or 
after  entering  it ;  in  the  latter  case  the  energy  would  be  di\-ided 
between  the  two  components.  When  the  particle  was  a  compound 
like  CO  (C=12,  0=16),  the  energy  would  not  simpljf  be  halved,  but 

*  If  the  source  of  vibrations  approaches  the  observer,  more  vibrations 
are  received  per  time  unit,  and  the  spectrum  lines  shift  to  the  violet,  or 
the  sound  pitch  is  raised.     Dopplcr  1842. 


the  components  would  be  12/28  and  16/28,  and  beads  would  show 
at  points  corresponding  to  tho.se  energy  portions.  Thus,  lines 
starting  at  some  distance  back  from  the  normal  ordinate  belonged 
to  broken-up  compounds.  From  the  ray  analysis,  helium — though 
considei-ed  monatoraic  and  not  inclined  to  form  any  compounds 
at  all — seemed  to  be  able  in  rare  ca.ses  to  appear  as.Hcj  and  to  break 
up  subsequently  ;  and  a  mercury  molecule,  Hgj,  seemed  likewise  to 
OCC1U-.  When  lines  apjjeared  on  the  negative  side  of  the  plmtograph 
(as  in  Fig.  2)  (as  a  rule  they  were  only  on  the  positi\i'  siili-i.  the  par- 
ticles must  have  acquired  negativccharges,  after  passing  tlirough  the 
kathode,  by  (•ollating  with  molecules.  That  had  been  observed  with 
negative  elements  hke  oxygen  and  chlorine,  further  with  OH,  and 
also  with  CH  (decomposition  of  hcxane  CsH^).  A  long  parabola 
meant  that  there  was  a  wide  range  in  the  energy  of  the  particles, 
a  short  parabola  that  they  were  practically  all  endowed  with  the 
same  energy.  In  the  discharge  tube  the  fall  of  potential  «'as  mainly 
in  the  (lai-k  sjiace  between  the  kathode  and  the  negative  glow.  Par- 
ticles split  up  on  the  anode  side  of  the  glow  would  pass,  with  the 
maximum  possible  energy,  right  through  the  kathode  tul)e,  and 
would  concentrate  in  the  head  of  the  parabola.  If  particles  formed 
close  to  the  kathode,  they  were  not  long  in  the  field,  and  would  Ije 
carried  to  the  end  of  the  parabola.  From  the  length  of  the  parabola 
we  could  hence  draw  conclusions  as  to  the  space  in  which  the  particle 
originated  as  such,  by  splitting  up  or  by  uniting. 

Passing  to  the  properties  of  positive  rays.  Sir  Joseph  said  that  the 
positive  particles,  travelling  at  about  2,000  miles  per  second  (hy- 
drogen 2-8  X  10' cm.)  were,  with  resjiect  to  energy,  intermediate 
l^etween  gas  molecules  and  the  ten  times  faster  a-particles  of  radium 
(helium  atoms).  Goldsmith  had  found  that  they  could  penetrate 
mica  sheets  0-000.5  mm.  thick.  H.  R.  von  Traubenberg  placed 
pure  gold  foil  of  3  X  10-^  cm.  (not  extravagantly  tliin)  over  the  phos- 
phorescent screen,  and  found  tTiat  the  hydrogen  atom  and  moleciUe 
and  atoms  of  O  (or  X  ?)  seemed  to  be  able  to  (jenetrate,  and  to  lose 
their  charge  while  penetrating.  It  was  well  known  that  metal 
kathodes  (not  anodes)  sputtered  when  bombarded  by  positive  rays, 
and  that  black  metallic  films  settled  on  the  glass  near  them  ;  cad- 
mium sputtered  very  readily,  aluminium  little  ;  glass  was  coated 
with  metal  films,  and  silver  lace  was  made  in  this  way.  The  energy 
required  could  lie  calculated  from  the  heat  of  vaporisation ;  and  it 
was  strange  that  for  cadmium  the  energy  required  to  literate  a 
molecule  from  the  metal  was  equivalent  to  a  potential  tall  of  1/20  volt 
only,  whilst  the  sputtering  did  not  set  in  until  500  volts,  10.000  times 


as  much  energy,  were  apphed.  That  suggested  that  the  atoms  were 
Hl)crated  in  gi-oups,  not  singly,  somewhat  as  in  Worthington's  splash 
exix'riments,  where  a  drop  of  water  falling  on  water  raised  a  water 
crater  round  it,  which  then  broke  U])  into  spray.  The  denser  the 
gas  in  the  discharge  tute,  the  greater  the  sputtering  ;  in  argon  even 
aluminium  gave  dense  film  deposits.  Stark  had  shown  that  quartz, 
mica  and  other  substances  were,  disintegrated  by  positive  raj-s,  and 
Sir  Jo.scj)h  has  used  this  bombardment  and  his  method  for  inves- 
tigating the  gases  Uteratod  from  bombarded  minerals  and  salts 
Xine-tenths  of  this  gas  was  generally  hydrogen,  together  with  CO 
and  CO.,.  The  bombardment  of  potassium  iodide  gave  (Fig.  4) 
H  lines  H,.  H^,  the  Une  3  (presently  to  be  discussed),  various  C,  X,  O 
hues,  H2O,  CO,  CO.^,  &c.  The  figure  shows  the  normal  ordinate  weU  ; 
a  similar  variety  of  lines  was  observed  with  zircon  and  with  teryll 
(Fig.  5).  In  some  of  these  the  helium  line  4,  and  further  lines  cor- 
responding to  atomic  weights  3  and  3-5  came  out,  both  generally  faint 
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The  line  3  soeinoil  in  many  cases  to  be  associated  with  hydrogen, 
though  a  compound  H,  was  unknown  anrl  soenicd  ini|>ossih|o  ;  the 
line  also  appeared  when  phosphonium  iodide,  l'H,l,  was  honi- 
barded,  in  which  hydrogen  was  joined  to  phosphorus  which  was 
trivalcnt  [pontavalcnt  ?).  In  Fiji,  (i  both  the  ,'{  and  tlie  3\5  were 
visil)le,  and  olso  t+ie  faint  straij;ht  traces  joining  the  paraliolas  to  the 
orijiin  ;  these  traces  h'lvliiii;  to  the  hue  ,'t  aiv  likewist>  conspicuous 
in  Fig.  4,  Considering  the  ubiquity  of  the  hydrogen  lines  on  all  the 
plates  (even  when  hytlrogc'n  was  only  present  as  impurity),  it  was 
surprising  that  the  ;}  was  not  more  frc(|uent,  and  that  it  was  faint  — 
e.g.,  when  ammonia  NH,  was  bombarded.  On  the  other  hand,  the  ,3 
was  persistent  with  bombartlments  continued  for  months,  whilst 
the  line  3'5  soon  disappeared,  as  if  the  resix-ctivc  substanc?  were 
stored  in  small  quantity  only.  The  3'.5  might  l)e  ascribctl  to  a  doubly. 


Fiu.  i. 


square  of  the  electric  (oroo  and  was  equal  to  the  kinetic  energy 
which  the  ma.ss  would  possess  if  moving  with  the  velocity  of  light 
That  implied  that  the  potential  energy  might  n'ally  Iw  the  kinetic 
energy  iif  the  muss  distributed  throughout  tlii'  liiM.  If  generally 
all  mass.Jwlicthcr  nf  ch-ctrons  or  of  atoms,  had  thi'  same  origin  an<I 
were  due  to  mass  dillusi'd  through  the  space  surrounding  the  atom 
or  electron,  the  distribution  of  the  mass  would  Ik-  detcrniini'd  by 
the  distribution  of  the  lines  of  forci-.  and  further  all  .sorts  of  energy — 
kinetic,  potential,  chemical,  thermal,  raiiiant  — would  Ik-  of  the  same 
kind  and  would  Im'  the  kinetic  energy  of  the  mass  moving  with  the 
velocity  of  light.  .'\  "  transformation  "  of  energy  wDuld  on  that 
view  merely  Ih-  a  flow  of  this  mass  with  the  intrinsic  kinetic  energy 
from  one  position  of  space  to  another  under  the  dii-ection  of  the 
lines  of  <'lcctric  force  ;  if  weattach<'d  ideality  to  the  energy,  the  idea 
of  transformation  involved  philosophical  dilliculties.  To  visualise 
physical  phenomena  he  would  suggest  that  (1)  mass  was  made  up 
of  exceedingly  small  particles  all  moving  with  the  velocity  of  light; 
(2)  that  the  force  exerted  on  a  jtarticle  by  others  or  by  the  electric 
lield  was  at  right  angles  to  the  dii-cction  in  which  the  particle  was 
moving,  so  that,  though  the  path  might  Im-  ilcHectcd.  the  energy 
remained  constant  ;  (3)  that  tli<'  mass  of  the  partiilcs  |)cr  unit 
volume  was : 

where/,  //,  h  were  the  component  of  the  force  parallel  to  the  .r,  ij,  z 
a.xes,  II,  r,  ir,  the  velocities  of  the  lines  in  those  directions  and  r  the 
velocity  of  light.  From  this  expression  the  usual  equations  for 
the  electromagnetic  field  could  Ix!  deduced.  But  why  did  the  mass 
remain  at  a  spot  if  mo\Tng  with  the  velocity  of  light  ?  That  was 
Ix'cause  the  particles  were  not  travelling  continutilly  in  one  direction, 
but  were  rotating  round  the  linos  of  force,  which  wci-e  themselves 
anchored  at  their  ends,  pa.ssing  in  a  steady  lield  (like  arcs)  from  a 
po.sitivcIyr"lcctrifierl  body  to  ani^gative  one.  When  the  bodies  them- 
selves were  moving,  the  lines  of  force  would  move  too  and  would 
1k!  thrown  into  closcfl  loojjs  which  were  not  anchoi'cd,  the  particles 
carrying  the  lines  of  force  with  them  and  tearing  away  with  the 
velocity  of  light.  Radiation  then  consisted  of  the  mass-producing 
stuff  travelling  with  the  velocity  of  light,  and  it  must  be  accnmjiiinicd 


charged  lithium, atomic  weight  "  :  but  it  was  very  hard  to  get  even 
lithium  lines  with  one  charge.  The  3  and  3'.")  almost  always  occurred 
together,  however,  and  wei-e  strong  when  a  variety  of  fluorspar,  from 
the  cryolite  deposits  at  Ivigtut,  (Jreenland,  was  bombarded  ;  this 
fluorspar  was  distinguished  by  a  strong  fluorescence  (when  the 
powdered  mineral  was  placed  on  a  hot  plate  of  iron),  more  marked 
than  in  other  varieties  of  fluorspar.  The  line  3  might  sometimes 
have  a  different  origin,  a?ul  be  the  ncbulium  line,  wliich  was  otherwise 
known  only  in  certain  stellar  nebuUc.  In  this  connection  the  Dopjiler 
effect  and  Hayleighs  dcdiution  of  the  nature  of  a  substance  from 
the  width  of  a  s|»ctrum  line  had  to  be  con.sidered.  Gas  molecules 
in  thermal  ag-'tation  had  not  all  the  same  velocity,  and  the  spectrum 
lines  were  hence  not  sharp.  Now  the  velocity  was  proportional  to 
the  square  root  of  the  atomic  weight,  and  if  we  knew  the  tem|)eraturc 
and  the  velocity  we  could  find  the  atomic  weight.  Fabry  had  appli;cl 
this  method  to  nebula'  whose  six-ctra  showed  both  the  hydrogen  and 
the  ncbulium  lines.  The  hydrogen  gave  him  the  tcm]ierature,  and 
the  atomic  weight  of  ncbulium  so  deduced  was  found  to  Ix-  3. 

Of  other  ol>scure  lines  which  Sir  .Joseph  had  detected  by  positive- 
ray  analysis  he  mentioned  1-6  (faint,  but  frequent)  and  2-4  (frequent 
in  bombarded  minerals).  He  had  looked  for  isotop(>s  of  nitrogen  14 
(intermediate  Ix'twccn  f  12  and  O  10),  but  had  found  none;  he 
suspected  nitrogen  l)ecause  the  atomic  weights  of  most  elements 
(up  to  calcium  40,  at  any  rate)  were  either  divisible  by  4  or  gave 
the  remainder  3  ;  the  chief  exceptions  to  this  rule  were  Ix^ryllium  !), 
nitrogen  and  chlorine.  In  addition  to  the  cases  of  possible  isotopes 
already  mentioned,  Aston  had  found  argon  40  and  36,  instead  of 
.39-9;  krypton  84,  82,  86.  83,  78,  instead  of  82-9;  xenon  (126, 
131,  1.30,  133,  IS.')),  instead  of  1.30-2;  mercury  202,  204  (197,  200), 
instead  of  200-6 ;  nuiidicrs  in  brackets  were  uncertain.  Large 
quantities  of  H,  Sir  .Joseph  himself  had  found,  together  with  Hcj  in 
radium  emanation  from  a  tulx>  10  years  old:  in  another  radium 
tul)e  of  Mr.  (Jhw,  which  had  only  Ix-en  kept  for  months,  H,  H3  and 
He  were  j)re.scnt. 

In  concluding  Sir  .Joseph  outlined  some  novel  important  de- 
ductions. The  study  of  the  effects  produced  by  a  moving  electron 
■  led  to  the  result  that  the  ma.ss  of  the  electron  was  due  to  its  charge 
and  was  distributed  throughout  the  electric  field  around  the  electron 
(not  concentrated  in  it)  ;  the  amount  of  the  nia.ss  per  unit  volume 
at  any  place  P  lieing  proportional  to  the  square  of  the  electric  force 
at  P.     Now  the  potential  energy  at  P  was  also  proi)f)rtional  to  the 
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by  diminution  of  mass.  This  mass-producing  stuff  w.as  somewhat 
like  the  old  ether,  but  not  uniformly  tlistributed  through  space, 
and  radiation  carried  its  own  ether  with  it  ;  then-  need  Ix-  no  ether 
where  then;  was  no  radiation.  The  stuff  would  thus  eond)ino  the 
f mictions  of  matter  and  ether  on  the  old  view.  It  was  the  vehicle 
of  radiation,  but  not  the  whole  of  either  matter  or  radiation :  the 
lines  of  electric  force  were  an  essential  part  of  both,  forming  the 
skeleton  of  the  structure.  If  we  had  two  particles  in  juxtaposition, 
-r-4  and  B,  the  stuff  wo\dd  Ix-  distributed  round  .4/i  and  would 
tend  to  flow  according  to  (.3)  from  the  weak  part  of  the  field  to  the 
strong,  in  our  case  from  the  left  to  .4  and  from  the  right  to  fi,  so 
that  they  both  gained  momentum  towardseach  other  and  approached 
each  other.  The  consequences  of  these  views  were  not  contradictory, 
and  comiiatiblc  with  the  theory  of  relativity, 
Mr.  K.  I'^A-erett  was  in  charge  of  the  demonstrations. 
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Some  Modern    Electric  Welding 
Machines. 

The  use  of  heating  effect  of  an  electric  current  in  the  welding  of 
metals  is  a  modern  example  of  the  application  of  physical 
science  to  industry.  Its  develojjnicnt  until  quite  recent  times 
has,  however,  been  slow,  owing  j)artly,  no  doubt,  to  the  con- 
servatism of  the  manufactmer,  and  ])artly  tecause  the  relatively 
unskilled  labour  wliich  was  required  for  carrying  out  this  class  of 
work  was  cheap,  and  it  tlierefore  uas  better  for  the  balance  sheet 
to  employ  it  than  to  use  more  modern  methods.  To  be  quite  fair, 
however,  there  was  a  third  reason  which,  like  many  last  reasons, 
was  the  best  of  them  all,  and  that  was  that  there  was  some  reasonable 
doubt  as  to  whether  welds  effected  by  electrical  processes  were  as 
strong  and  efficient  as  those  carried  out  by  the  older  methods. 
There  is  now,  however,  no  doubt  on  this  score  and  it  may  truly  be 
said  that  the  weld  carried  out  by  electrical  means  has  nothing  to 
fear  as  regards  strength  and  efficiency  generally  from  the  weld 
effected  by  other  methods.  Taking  everything  into  consideration, 
therefore,  we  have  every  reason  for  tliinking  that  the  next  few- 
years  will  show  an  even  greater  development  in  this  class  of  work. 

Any  doubts  we  may  have  had  on  this  subject  were  dis}X?rsed  at 
the  very  interesting  demonstration  which  was  recently  held  at  the 
Bradford  works  of  the  A-I  Mandfactubing  CosrPANy,  when  the 
possibilities  of  electric  resistance  welding  for  all  classes  of  work 
were  amply  demonstrated. 

The  most  interesting  machine  shown  was  a  butt  welder  which 
has    been    SjicciaUy   designed   for   the    welding   of    tyre    sections 
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rheostat,  thus  giving  the  necessary  voltage  adjustment  on  the  primary 
side.  Four  heating  spt^eds  are  availalilr  b\  this  means,  the  particular 
one  used  dejK'nding,  of  course,  on  tin-  iii;iti  rial  «  Inch  is  to  be  welded, 
its  size  and  general  propt^rties.  (  hiiiiim  ti'iTi  is  made  from  the 
secondary  side  of  the  transformer  to  the  adjustable  copjjcr  block 
by  massive  copix-r  tajx-s,  the  ciu-rent  being  very  large  as  it  will  Ix; 
gathcK'd  when  we  say  the  voltage  on  the  secondary  side  varies 
from  li  to  8  volts.  The  other  fi.xed  copper  block  is  in  direct  con- 
nection with  the  body  of  the  machine,  to  which  the  other  end  of 
the  secondary  winding  is  of  course  connected.  The  copper  blocks 
are  renewable  and  are  fitted  either  with  grooves  or  triangular  slots, 
depending  on  the  shape  of  the  material  which  is  to  be  welded.  The 
electrical  circuit  is  controlled  by  means  of  a  switch  which  is  operated 
by  two  foot  levers  which  pull  a  quick  break  switch  on  or  off  as 
required.  This  switch  is  locked  in  the  "  on  "  position  by  a  toggle, 
and  the  flash  on  breaking  is  taken  on  adjustable  brass  contacts. 
A  general  view  of  the  electrical  arrangements  of  the  machine  is 
given  in  Fig.  1,  though  the  actual  illustration  is  of  a  smaller  tj-pe 
of  welder. 

Another  int<!resting  tyjX'  of  wcklcr  made  by  this  Company  is 
the  electric  seam  welder.  This  is  manufactured  in  various  patterns, 
but   particular  reference   may  be   made   to  one   which   wiU  effect 


Sta^ hard  Pattern 
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FOR  RlGMTANaLtBUTT.WELDING; 


Flo.   1. — View  of  A-I  Butt  Welder. 

It  is  capable  of  taking  work  up  to  8  sq.  in.,  and  has  electrical 
capacity  of  from  80  kw.  to  100  kw.  This  machine  has  been 
designed  to  join  weldable  iron  and  mild  st«el  tyres  of  sizes 
within  the  limits  laid  down  above.  We  understand  that  it  can  \x 
operated  by  unskilled  labour  and  that  after  the  practice  of  an 
hour  or  two  the  average  person  can  make  a  thoroughly  satisfactory 
weld.  It  is  a  little  difficult  to  say  what  the  output  of  the  machine 
is.  as  the  numlx-r  of  welds  jjer  minute  must  depend  upon  the  size, 
shape  and  condition  of  the  material  and  upon  the  skill  of  the  o{K'rator, 
but  it  may  be  stated  that  on  small  tyres  of  4  in.  by  U  in.  mild  steel, 
the  time  taken  per  weld  is  about  20  seconds. 

The  tjTe  to  be  welded  is  placed  on  water-cooled  copper  blocks, 
lieing  held  in  position  by  adjustable  grips  which  ani  brought  down 
on  the  tyre  and  held  in  position  bj-  special  cam  levers,  so  that  it 
is  gripped  on  both  sides,  the  joint  teing  half-way  Ix-tween  the  grips. 
A  haiid  wheel  at  the  side  of  the  machine  allows  the  distanct;  between 
the  blocks  to  be  adjusted  through  worm  gearing  so  that  the  two 
ends  of  the  tjTC  to  be  welded  can  then  be  brought  into  close  contact. 
After  the  weld  has  been  made  and  while  the  metal  is  still  hot  further 
pressure  is  applied  in  the  same  way  to  make  sure  that  the  joint  is 
satisfactorily  made. 

Electrically  the  equipment  consists  of  a  single  phase  transformer, 
which  is  contained  in  the  base  of  the  welder.  This  transformer 
ha,s  a  series  of  tappings  on  the  primary  side  which  are  led  out  to  a 


Fig.  2. — On'e  P.\ttekn  uf  A-I  .Sfut  Welder. 

welds  from  :jO  S.W.ti.  to  3;32in.  in  brass,  and  from  30  S.W.G.  to 
3  16  in.  in  mild  steel.  The  welding  on  this  machine  can  be  carried 
out  at  considerable  sjjeed.  For  instance,  for  two  thicknesses  of 
30  S.W.tJ.  sheet  a  weld  speed  of  lOi  ft.  jier  minute  can  be  obtain-?d. 
Four-speed  cones  are  fitted  on  the  driving  shaft  so  as  to  give  a  good 
operation  s{ieed  to  suit  the  range  of  machine.  The  actual  welding 
process  is  extremely  simple.  The  joints  to  te  seam  welded  having 
been  cleaned  by  sand  blasting  or  pickling  are  laid  one  on  top  of  the 
other  with  as  little  overlap  as  possible.  Ths  copper  block  on  which 
they  rest  forms  one  electrode  of  the  circuit,  the  other  teing  a  re- 
volving copper  disc.  The  edges  of  the  sheet  are  pinched  together 
by  bringing  the  roller  electrode  into  contact  with  the  edges  of  the 
seam  and  making  a  preliminary  weld.  When  partial  contact  has 
Ijeen  obtained  in  this  way  along  the  whole  length  of  the  seam,  the 
roller  electrode  is  set  revolving  and  brought  into  contact  with  the 
material  to  be  welded.  The  current  is  switched  on  and  the  metal 
rapidly  reaches  welding  heat.  In  this  way  the  whole  length  of  the 
sheet  is  travelled.  This  particular  machine  is  fitted  with  a  number 
of  transformer  tappings,  so  that  eight  heating  speeds  are  obtained. 
The  top  arm  carrying  the  driving  arm  electrode  is  hinged  at  the 
welding  level  of  the  bottom  roller,  so  that  a  high  pressure  is  obtained 
on  the  weld.  This  hinge,  however,  does  not  carry  any  current. 
The  revolving  electrode  is  water-cooled  and  the  standard  bottom 
arm  is  also  water-coo]ed.     Both  electrodes  are  easily  renewable. 
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Those  w-pUUts  can  also  Ik-  titted  with  a  oiri-uhir  wain  wrhlcil  liottoiii  thrsi-  the  toji  mill  is  gripjtoil  to  a  vcilical  sliilr.  sci  that  the  woikiiif; 
arm  for  use  in  WfUliiifT  ihi- bottom  of  driiiiis,  \-o..  when' then' is  only  ]iivssiin.'  is  olitainrd  on  the  weld.  'J'his  slide  is  adjiistaiilo  and  of 
a  slight  depth,  wherein  to  get  the  bottom  roller  electrode.     The       good  pro|>ortioii  and  is  designed  to  carry  the  toji  and  bottom  arms 


Fig.  3. — Section  of  A-I  Spot  Weldkk. 


maximum  electrical  cajiacity  for  this  machine  is   15  kw..   and  in 
j^eneral  the  electrical  arranjjements  follow  those  described  above. 

The  Company  is  also  making  a  S]X'ciality  of  the  manufacture  of 
electric  spot  welders,  one  of  which  is  shown  in  Figs.  2  and  3.     In 


Hardmod 
Clamps  for 
Grippin^Cable 


Fig.  4. — Sectiox  or  Xew  Design  uf  Rivet  Hf.atek. 


which  arc  fitted  into  round  sockets  so  that  they  can  Ix;  twisted  to 
almost  any  angle  to  get  into  awkward  places.  These  arms  carry 
hard-drawn  copjicr  cloctrodes  of  l.l  in.  in  dianu-tcr,  «liich  aiv 
water  cooled  ami  ai-e  fitted  with  tajicr  ends  into  whicli  n-ncwablc 
tijw  can  lie  inserted.  These  tijis  are  conical  shajx'd  on  the  outside 
with  a  slight  radius  on  the  extreme  tip  of  a  diameter  equal  to  the 
size  of  the  weld  required.  This  machine  can  Ix",  fitted  with  an 
automatic  device  so  that  when  a  scries  of  welds  have  to  be  made 
on  a  plate  the  current  is  automatically  cut  off  and  the  electrode 
raised  as  each  weld  is  com]il(!tcd.  This  is  effecteil  by  means  of  a 
cam  on  the  driving  shaft  which  switclii's  off  the  current  and  raises 
ihe  top  electrode  arm.  Tlie  mactiiiie  can  also  lie  ojicratcd  by 
means  of  a  foot  switch  and  the  electrial  arrangcincnts  are  generally 
those  described  above  for  the  butt  weldtMS.  The  macliine  is  made 
with  i)  in.  stakes,  but  stakes  of  varying  lengths  and  sliajics  up  to  a 
maximum  of  3()  in.  can  be  sujiplied.  The  switch  and  all  other 
[lartii  arc  fully  guarded,  and  are  rendered  as  fooljiroof  as  it  Ls  jiossible 
to  make  them  without  intei-fering  with  the  work  of  the  machines. 
A  wide  electrical  range  is  olitainable  by  means  of  transformer 
tapping  on  the  primary  L'i\  ini:  ciirlit  heating  s|)ceds  in  all,  so  that  a 
very  fine  giaduation  can  lie  olitaincd.  We  are  informed  that  the 
operator  soon  learns  which  sjiccd  to  use,  the  choice,  of  course, 
depending  on  the  thickness  and  character  of  the  material  being 
welded. 

Another  interesting  equipment  is  the  electric  rivet  heater  shown 
ill  Fig.  4.  This  will  heat  rivets  of  mild  steel  (continuous  working) 
from  5  Hi  in.  to  1  in.  diameter  by  4  in.  long  and  occasionally  by 
6  in.  long.  By  |)la<-ing  the  standard  rivet  between  the  to])  and 
bottom  electrodes  the  heating  instantly  comm(;nces,  and  continu(!S 
until  the  rivet  is  jiulled  from  Ix-tween  these,  so  losing  no  time  to 
switch  on  or  oil  the  cun-ent.  This  has  the  great  advantage  that 
no  dirt  can  attach  itself  to  the  metal  and  as  the  heating  is  quicker, 
less  scale  is  formed.  The  numljcr  of  heated  rivets  jjer  minute 
dejXJnds  ujion  the  diamete'r,  and  of  course  the  smartness  of  the 
operator.  I?ut  it  may  be  stated  as  an  example  that  1,000  rivets  of 
.5, 1(5  in.  diameter  mild  steel  can  easily  Ik-  heated  jier  hour.  The 
oi^ration  of  the  machine  is  extremely  simple.  The  ojx-rator  de- 
presses the  foot  ]K'dal  thus  bringing  down  the  liottoiii  electrode 
]ilaces  the  rivet  ujion  this  and  withdraws  his  fool  still  holding  the 
rivet..  By  so  doing  the  rivet  is  pinched  between  the  toji  and  bottom 
electrodes  by  a  spring.  As  there  is  no  switch  to  ojx-rate,  the  rivet 
iinmeiliatcly  commences  to  heat,  and  the  time  taken  up  in  so  doing 
is  compensated  for  by  another  rivet  being  ready  on  one  of  tin;  other 
heads.  Three  heads  are  provided.  The  range  to  whi<li  this  heater 
can  be  adapted  is  a  wide  one.  eight  heats  iH-iiig  provided.  The 
machine  is  easily  portable  and  all  the  elec'trical  parts  are  well  guarded 
so  as  to  render  it  fool-proof. 

We  have  to  thank  the  A-fJManufacturing  Company  for  the  loan 
of  the  photographs  and  drawinf^s  which  illustrate  this  article. 
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The    Birminghaiii  Trades  Exhibition. 

After  a  lapse  of  ti\e  years  ow ing  to  the  war.  this  Trades  Exhibition 
has  once  more  made  its  appearance  at  the  Bingley  Hall,  Birmingham. 
Whilst  the  style  and  general  arrangement  are  much  on  the  lines  of 
the  former  shows,  some  new  features  have  been  added,  and  the 
engineering  exhibits  are  particularly  interesting.  Some  new  elec- 
trical devices  are  being  shown. 

A  triple  Auto  circuit  breaker  made  by  Messrs.  Handley  &  Robin- 
son, Ltd.,  of  Birmingham,  is  illustrated  in  Fig.  1.  The  Company 
claim  that  vrith  this  automatic  circuit  breaker,  fuses  are  unnecessary, 
and  if,  in  a  motor  circuit,  the  motor  is  started  too  rapidly,  it  breaks 
the  circuit  and  does  not  re-set  until  the  starter  arm  is' returned  to 
the  ■■  off  "  position.  It  is  also  claimed  to  be  fully  efficient  in  cases 
of  overload,  short  circuit  or  anv  excessive  rise  of  current  from  any 


■W"'  CRK.M.ER      "^ 


cause  whatsoever.  After  breaking,  it  always  remains  out  until  the 
fault  is  removed,  and  then  automatically  re-sets.  It  is  entirely 
automatic  when  used  with  any  modern  motor  starter,  and  ha\-ing 
only  two  terminals  can  be  used  in  any  part  of  a  circuit  where  a  single 
pole  fuse  can  be  Kxed.  A  magnetic  blow-out  is  fitted  which  reduces 
arcing  to  a  minimum.  The  apparatus  embodies  few  working  parts, 
and  there  is  nothing  to  get  out  of  order. 

A  new  conduit  fitting  placed  on  the  market  by  Messrs.  Massev  & 
Rothschild,  Ltd.,  is  shown  in  Fig.  2.     This  takes  the  place  of  the 


a  sujierior   method   of  securing  conduit   to   any   method   hitherto' 
placed  on  the  market. 

The  City  of  Birmingham  Electric  Supply  Dep.\rtment  are 
showing  a  complete  range  of  electrical  appliances  for  domestic  and 
general  purposes,  including  electric  radiators,  electric  light  tittings, 
electro  vapour  radiators,  electric  signs,  cooking  ranges,  bath  water 
heaters,  washing  machines,  table  appliances,  electrically  driven 
machine  tools,  apparatus  used  in  dental  surgery,  laundry  and 
domestic  irons,  and  dining-room  sjx'cialities,  such  as  kettles,  toastci-s. 


Fig.  3i 

teapots,  coffee  percolators,  &c.  The  firms  represented  on  their 
stand  are  the  General  Electric  Company.  The  British  Thomson- 
Houston  Company-,  The  Premier  Electric  Heaters.  Benham  &  Sons,. 
Dental  Manufacturing  Company  and  IMessrs.  Belling  &  Company. 
The  whole  exliibit  is  an  example  of  what  might  be  done  by  many 
other  Corporations  to  familiarise  the  public  with  electric  apparatus. 
A  view  of  this  stand  is  given  in  Fig.  3. 

Messrs.  E.  E.  Anderson  &  Comp.\ny,  Ltd.,  Birmingham,  show 
Ozonair  Ltd.'s  apparatus  for  the  purification  of  atmosphere,  water, 
sewage,  bleaching  of  oils,  fats  and  waxes,  brewing,  therapeutics- 
and  food  preservation.  They  also  show  country  house|lighting 
sets,  motors,  dvnamos,  accumulators,  heating  and  cooking  apparatus. 
The  Idobuff  polishing  motor,  made  by  Kenneth  Hoggan  of  Bir- 
mingham, is  also  exhibited  on  tliis  stand.  Fig.  i  shows  a  view 
of  the  machine  which  has  been  specially  designed  for  jewellers  audi 
silversmith's  requirements  in  the  way  of  polishing,  buffing  and 
scratch  brushing.     It  is  made  in  two  si/.es,  J  and  J  h.p.  and  works. 


Fig.  4. 


ordinary  saddle  generally  u.sed  in  conduit  w  iring,  and  it  is  claimed  to  be 
much  more  efficient,  reciuiring  only  one  fi.xing  screw,  and  permitting 
of  much  greater  ease  of  conduit  erection.  Another  distinct  advan- 
tage is  that  any  part  of  an  installation  can  be  readily  taken  do\\n 
at  any  time  for  examination  or  repair,  by  simply  sliding  off  the  cap 
and  pulling  out  the  faulty  tube.  Wiring  in  corners  is  also  made 
possible  with  the  use  of  this  fitting.     The  Company  claim  it  to  be 


on  a  200-250  volt  direct  ciurent  circuit  at  2,250  r.p.m.  The  spindle- 
is  made  of  a  specially  tough  quality  of  Bessemer  steel,  and  is  mounted 
on  ball  bearings  giving  the  machines  a  very  high  efficiency.  The- 
height  of  the  centre  is  9  in.,  thus  doing  aw-ay  with  any  necessity 
of  packing  up  from  the  bench.  There  is  a  double  jjole  fool  proof 
type  switch  enclosed  in  the  base  and  the  finish  of  the  apparatus- 
generally  is  a  remarkably  high  standard. 
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■  Xtessrs.  CrfARLEs  PfRHEN,  of  Birmingham.  slio«  Mirious  sizes  of 
their  stock  electric  motoi-s,  also  a  very  comprehensive  assortment 
of  lathes,  drilling  machines,  milling  machines,  and  general  mill 
furnishing  requirements. 

The  ELEtTRir  Appli.wc-es  Comp.^ny,  Ltd.,  of  London,  have  an 
attractively  fitted  stand,  showing  their  Inijx'rial  electric  vacuum 
cleaner. 

The  largest  stand  in  the  Exhibition  is  that  devoted  to  the 
\'icKEB.s  interests.  It  contains  a  very  comprehensive  range 
of  this  Company's  nmnufactiuf.s.  including  a  collection  of 
drop  foq{ing8  and  stampings  of  locomotive  crank  shafts  and  aero 
engine  crank  shafts,  and  a  special  disjilay  of  hardened  steel  rolls 
for  the  non-ferrous  metal  frames  niaiuifactui-cd  by  the  ('om|)any 
at  their  Sheffield  works.  \'ickers  sewing  machines.  Martini  pattern 
miniature  sporting  riHe  and  shot  gun  tul)es,  engineers"  small  tools, 
brick  and  concrete  brick  and  tai  making  machinery,  working  models 
of  the  Williams-.raniiey  variable  sjx^ed  gear,  general  display  of  water- 
jiroof  fabrics  and  rubh&r  goods  made  by  the  L<xo  Rubl)cr  and  Water- 
proof Company,  Ltd..  Glasgow,  surveying  instruments,  tclescoi)es, 
tacheometors,  a  general  disjilay  of  electric  fittings,  including  a 
dynamo  and  electric  lighting  set.  electric  washing  machines  and 
wringers.  Vickers  jmtent  box  making  mac-hinery,  Spondite  glass 
substitute,  Vickers  Fetters  2.5  h.p.  semi-Diesel  Oil  Engines.  One 
of  the  most  interesting  displays  on  this  stand  is  the  Cosmos  Lamp 
exhibit,  showing  the  various  stages  in  the  process  of  the  manufacture 
of  Cosmos  lamps. 

Machine  shop  tools  and  machinery  are  shown  by  the  following 
firms : — Jfe.^srs.  .J.  Ackwokthy.  A.  Allen  &  Sox,  A.  FiiJNEY  &  Com- 
PASY'.  .1.  S.\GAR  *  Company,  .John  M.  Terry  it  Company-.  Ltd.,  and 
TiMBREi.L  &  Wright  Machine  Tool  Company*,  Ltd 

The  Exhibition  will  be  open  until  May  8th,  and  is  attracting 
large  crowds  dailv. 


Revie-ws. 


storage  Battery   Practice.     By  R.   Rankin.    B.Sc     (London:     Sir 
Isaac  Pitman  &  Sons.)     Pp.  xi.-(-ll>!>.     7s.  lid.  net. 

In  some  respects  the  work  of  the  reviewer  is  more  difficult 
when  reviewing  a  book  that  is  good  than  when  criticising  one 
that  is  indifferent,  for  in  the  latter  case  there  is  ample  scope 
for  criticism,  whereas  in  the  latter  there  is  a  certain  monotony 
in  merely  expressing  agreement  from  time  to  time  with  the 
autiior  in  question.  That  wo  feel  is  the  difficulty  in  the 
present  instance,  for  there  is  very  little  with  which  we  can 
disagree  in  the  book  before  us.  Moreover,  it  is  short,  to  the 
point  and,  essentially  practical,  so  that  it  should  appeal  to 
every  engineer  who  is  responsible  for  accumulators. 

The  first  chapter  discusses  very  briefly  the  nature  and 
action  of  the  lead  cell.  Here  we  have  a  little  criticism  to 
make,  though  it  may  be  considered  academic.  In  giving  the 
electro-chemical  equations  for  the  reactions  at  the  two  plates 
we  think  a  better  idea  of  what  takes  place  is  given  by  using 
the  ions  of  the  acid  rather  than  the  acid  molecule  itself  and 
by  starting  with  the  negative  instead  of  the  positive.  By  so 
doing,  the  lead  becomes  lead  sulphate  without  any  mystery  of 
oxygen  about  it,  and  the  resulting  hydrogen  is  deposited  on 
the  positive  plate,  where  it  is  naturally  removed  by  the  de- 
polarising qualities  of  that  plate,  reduction  taking  place  with 
resulting  sulphate.  The  author  has  followed  the  converse 
course,  which  we  do  not  think  is  so  clear.  Another  criticism 
which  we  would  make,  of  a  minor  character,  is  that  the  word 
'"sulphation"  is  used  to  cover  both  the  normal  reaction  on 
which  the  cell  depends  and  the  abnormal  sulphate  which  is 
one  of  the  weak  points  of  the  lead  cell.  We  think  it  is  an 
advantage  to  restrict  the  meaning  of  sulphation. 

A  feature  of  the  book  is  that  no  cells,  plates  or  apparatus 
are  described  by  name,  except  automobile  cells.  This 
permits  a  certain  freedom  in  criticism,  and  those  who  are 
familiar  with  the  subject  will  be  able  to  supply  the  names  for 
themselves. 

Chapters  II. -IV.  describe  the  manufacture,  setting  to  work 
and  properties  of  accumulators,  and  from  his  experience  as 
the  engineer  of  one  of  our  leading  accumulator  laanufacturers 
for  a  number  of  years  the  author  is  able  to  include  information 
of   a    very   useful    kind.     The   application   of   the  cadmium 


electrode  is  given  in  greater  detail  than  we  remember  seeing 
before;  and  it  is  shown  liow  to  deduce  a  very  useful  series  of 
curves  of  available  capacities  and  available  voltages  from 
the  usual  discharge  curves  at  various  rates.  The  author 
appears  to  hold  the  view  that  the  reactions  on  discharge 
start  from  the  surface  of  the  plates,  though  we  believe  it  has 
been  more  generally  heUI  that  they  start  from  the  grid  or  lead. 
It  would  be  interesting  to  have  the  evidence  for  and  against 
these  views.  The  most  reasonable  supiwsition  would  seem  to 
be  that  the  action  starts  from  the  grid  in  the  case  of  the 
positive  and  from  the  outside  surface  in  the  case  of  the 
negative. 

Chapter  v.,  on  the  i)ractical  working  of  cells,  is  the  most 
generally  useful  part  of  the  book  and  it  is  excellent.  It 
would  be  well  if  every  engineer  having  charge  of  accumulators 
would  learn  this  cha])ter  oft'  by  heart.  Far  less  would  then 
be  heard  of  battery  failures  and  falling  ca])acity.  Kinphasis 
is  laid  upon  the  folly  of  the  10  per  cent,  overcharge  rule,  by 
which  it  is  sometimes  thought  that  any  battery  can  be  ke])t 
in  order ;  and  upon  the  inadvisability  of  trusting  to  the 
accuracy  of  cheap  switchboard  instruments  when  an  error  in 
the  limiting  discharge  voltage  may  lead  to  serious  injury  of 
a  costly  battery.  This  chapter  is  followed  by  a  useful  account 
of  overhauls  and  repairs. 

In  Chapter  VII,  the  author  discusses  the  uses  and  operation 
of  stationary  batteries,  including  the  use  of  boosters — a  subject 
to  which  lie  has  devoted  considerable  attention.  Some  striking 
diagrams  are  given  showing  the  much  greater  eftectiveness  of 
external  control  as  compared  with  diverter  control  in  booster 
working. 

The  concluding  chapter  describes  briefly  special  batteries 
for  train  lighting  and  automobile  work,  including  the  Edison 
and  Alklum  cells  and  the  Ironckd  Exide  cell.  '\Vo  think  the 
last-named  merits  a  more  detailed  description  than  is  here 
given,  for  it  is  somewhat  unique  in  construction. 

The  book  is  well  printed  and  we  have  only  noticed  one 
misprint,  which  we  would  ask  the  author  to  note  as  it  is  a 
little  confusing.  At  the  toj)  of  page  9  the  word  "  cored  " 
occurs  twice  in  consecutive  lines,  whereas  in  the  second  line 
the  word  should  apparently  be  "  uncored." 

From  what  we  have  said,  our  readers  will  gather  that 
Mr.  Rankin's  book  is  a  welcome  addition  to  the  literature  on 
the  subject,  and  as  it  is  short  and  inexpensive  (as  prices  go 
in  these  days)  it  should  be  widely  read.         W.  R.  Cooper. 

Molecular  Physics.    By   J.    A.    Cbowtuek,    Sc.U.    2nd    Edition. 
{London  :  J.  i  A.  Churchill.)     Pp.  viii. +  190.     6s.net. 

Students  of  ])hysics  will  welcome  the  second  edition  of  this 
little  book.  The  main  difference  between  this  and  the  first 
edition  is  the  inclusion  of  a  new  chapter  dealing  with  the  work 
of  Sir  Ernest  Rutherford  on  the  structure  of  the  atom. 

The  book  is  valuable  in  that  it  presents  in  a  handy  form  a 
great  deal  of  work  which  previously  was  not  .so  readily  access- 
ible. It  is  of  interest  not  merely  to  the  pure  physicist,  but  to 
all  who  are  concerned  with  thermionic  values  and  similar 
applications  of  the  electron. 


Correspondence. 


THE  LARYNGAPHONE. 

TO   THE   EDITOR    OF  THE    ELECTRICIAN. 

Sir  :  In  the  issue  of  The  Electrician  of  the  19th  inst., 
an  account  is  given  of  the  ''  Laryngaphone,"  in  which  it  is 
state<l  that  :  "'  essentially  it  is  a  telephone  with  a  throat 
transmitter  such  as  was  developed  during  the  War  for  aeroplane 
work."  We  beg  to  state  that  the  only  throat  transmitter  used 
succe.ssfully  by  the  Royal  Air  Force  during  the  War  was  that 
manufactured  by  the  Rela-y  Automatic  Telephone  Company, 
who  also  hold  the  patent  rights.  We  have  authority  for  stating 
that  the  "  Laryngaphone  "  was  not  used  in  any  way  during 
the  War  by  the  Royal  Air  Force. — I  am,  &c. 

London,  March  29.  C.  B.  Clay. 
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The  Institution  and  Its 
Covincil. 

On  another  page  of  this  issue  will  be  found  the  official 
nominations  for  the  vacancies  on  the  Council  of  the 
Institution  of  Electrical  Engineers  which  will  occur  on 
September  30th,  1'.I20.  Within  narrow  limits  it  is  now 
for  members  to  determine  who  are  to  represent  them  on 
the  Council  during  the  coming  Session.  Mr.  Ll.  B. 
Atkinson  is  put  forward  for  the  office  of  President. 
Dr.  W.  H.  EccLES  and  Messrs.  J.  S.  Highfield  and  S.  L. 
Pearce  are  recommended  for  the  three  vacancies  on  the 
vice-presidents'  list,  and  eight  members  are  nominated  for 
the  six  vacancies  which  will  occur  among  the  ordinary 
members  of  the  Council.  Unless,  as  is  permitted  by 
,4i-ticle  50  of  the  Articles  of  Association,  any  unofficial 
nominations  are  received  before  April  21st,  the  election 
this  year  will  not  be  very  exciting.  For  it  \\\\\  be  noted 
that  members  as  a  whole  will  have  no  say  in  the  election 
of  anv  class  of  official  but  that  of  ordinary  members  of 
the  Council,  and  here  there  is  only  a  limited  choice. 

Mr.  Atkinson's  Position. 

Our  views  as  to  the  qualifications  of  those  who  are  to 
form  the  Council  of  the  Institution  of  Electrical  Engineers 
were  published  a  week  or  two  ago  and  we  do  not  propose 
to  reiterate  them  here.  But  there  are  one  or  two  other 
points  to  which  there  will  be  no  harm  in  calling  attention. 
The  President  holds  a  most  important  position.  He  is 
not  only  titular  head  of  an  important  profession,  but 
should  be  its  Speaker  as  well.  Mr.  Atkinson's  career  has 
been  along  commercial  and  technical  lines.  He  is  familiar 
with  the  wa}^  of  commerce  and  has,  we  believe,  also  had 
some  experience  of  the  methods  of  officialdom.  This  is 
all  in  'his  favour,  and  we  wish  him  success. 

The   Balance  of   Representation. 

Turning  to  the  vice-president  and  ordinary  members  of 
the  Council,  if  we  combine  those  remaining  in  office  with 
the  new  nominees  there  are  25  members  to  fill  22 
vacancies.  Of  these,  three,  including  one  vice-president 
and  one  new  nominee,  represent  the  educational  section, 
eight,  including  three  new  nominees,  the  manufacturing 
and  contracting  element,  arid  seven,  including  the  honorary 
treasurer  and  one  vice-president,  traction,  light  and  power 
interests.  One  vice-president  is  a  consultant,  two  new- 
nominees  represent  telegraphs  and  telephones  and  tour, 
including  two  nominees,  miscellaneous  divisions  such  as 
law,  Government  Departments,  &c.  The  Council,  we  are 
often  told,  should  be  thoroughl}^  representative  of  all 
classes  of  the  industry.  But  such  an  ideal  is  not  eas}^  to 
reach.  This  year  it  will  be  a  very  pretty  problem  how  to 
vote  to  secure  the  most  equal  representation  of  every 
interest.  We  do  not  think  it  can  be  done.  It  may  be 
notsd,  however,  that  education  and  the  supply  authorities 
are  well  represented  and  will  continue  to  be  well  represented 
whatever  the  result  of  the  election  ;  consulting  engineering, 
when  the  past  presidents  are  taken  into  consideration,  will 
have  no  cause  to  grumble,  but  telegi-aphs  and  telephones 
may  be  badly  left,  as  the  only  representatives  of  these 
■classes' are  new  men  who  may  fail  to  secure  election. 

It   is  pretty  evident,   therefore,   that  someone   will  be 


disappointed.  Not  that  in  our  opinion  this  matters  much, 
as  the  representative  idea  can  be  overdone.  A  Council  is 
like  a  football  team  in  which  the  individual  brilliance  of  its 
members  is  of  less  account  than  its  performance  as  a  body. 

What  Members  Must  Do. 

On  the  nominees,  as  nominees,  we  therefore  make  no 
comment,  because  that  side  of  the  question  is  relatively 
unimportant.  But  we  do  most  earnestly  impress  upon 
members  that  they  have  it  in  their  own  hands  to  elect  any 
Council  they  wish  and  that  in  allowing  some  of  the  members 
who  have  served  on  the  Council  in  the  past  even  to  have 
been  nominated  they  have  shown  great  neglect  of  their 
own  interests.  We  hope  that  this  year  no  such  neglect 
will  be  shown,  and  that  if  members  are  not  satisfied  with 
the  Council's  nominees  they  will  put  forward  others.  And 
that  even  if  they  are  satisfied  they  will  show  enough 
interest  to  vote. 

Is  it  Impossible  to  Obtain  New  Blood? 

We  were  told  the  other  day  that  the  membership  of  the 
Institution  had  never  been  so  large  and  was  rapidly  growing. 
Yet  the  same  names  appear  and  re-appear  on  the  list  of 
those  available  for  election  to  the  Council,  and  there  is 
the  same  latent  dissatisfaction  with  the  composition  and 
the  doings  of  that  body.  Any  improvement  is,  of  course, 
to  a  large  extent  in  the  hands  of  members  themselves, 
but  there  are  one  or  two  matters  which  the  Council  them- 
selves might  take  in  hand.  For  in.stance,  the  policy  with 
regard  to  nomina-ting  a  member  for  a  second  term  of 
office  on  the  Council  seems  to  require  amendment.  In  the 
present  list  we  believe  we  are  right  in  saying  that  one  at 
least  of  the  nominees  for  the  vice-presidency  has  already' 
served  in  that  office,  and  that  of  the  nominees  as  members 
of  th«€ouncil  one  has  served  as  vice-president  and  another 
has  served  a  term  on  the  Council.  This  is  rather  hard  on 
other  deserving  cases  ;  or  are  we  really  so  short  of  suitable 
candidates  ? 

The  vice-presidencv  at  present  is  rather  an  anomalous 
office  with  a  little  dignity  but  few  responsibihties.  But 
surelv  it  should  be  second  only  to  the  presidency  in  both. 
Indeed,  when  a  member  is  nominated  to  that  office  he  should 
be  regarded  _a,s  a 'possible  candidate  for  the  presidency 
within  an  easily  calculable  period.  He  should  not  be 
allowed  simply  to  disappear  at  the  end  of  his  term  of 
office,  only  to  receive  later  on  Irish  promotion  as  an 
ordinary  member  of  the  Council.  The  same  applies  to 
nominations  for  a  second  term.  A  member  who  has 
greatly  distinguished  himself  as  an  ordinary  member  of 
the  Council  should  be  next  considered  for  the  office  of 
vice-president,  with  the  reservation  that  we  feel  that  no 
member  should  pass  from  ordinary  membership  of  the 
Council  to  the  vice-presidency  without  a  period  in  retire- 
ment. To  allow  such  an  arrangement  is  again  to  admit  a 
paucitv  of  suitable  candidates. 

The  Proper  Position  of  the  Council. 

These  suggestions  are  put  forward  in  no  captious  spirit 
and  least  of  all  are  they  meant  to  be  personal.  But  we 
vie^v  with  regi-et  the  attitude  with  which  the  Council  is 
regarded  by  a  large  body  of  members,  and  we  think 
that  something  should  be  speedily  done  to  bring  about  a 
change.  We  also  feel  it  to  be  essential  that  the  Council 
should  lead  the  profession.  But  this  it  cannot  do  unless 
it  possesses  the  confidence  of  the  whole  body  of  members. 
To  obtain  and  keep  this  confidence  certain  reforms  are 
necessary  of  which  the  most  important  is  that  members 
should  take  a  more  active  part  in  the  nominations  and 
elections  to  the  Council  each  year.  As  a  prelude  to  change 
grumbling  might  give  place  to  action. 
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HeatFn*  and  Cooking  Notes. 


Dkmso  Ovkss. 

There  are  a  variety  of  industrial  processes  in  which  steam  or 
gas  are  at  present  employed  as  the  heating  agent  for  drying  and 
taking  purposes.  In  the  majority  of  these  electricity  would  be  a 
far  more  suitable  heating  agent  because  the  tcmiK-rature  of  an 
electrically  heated  oven  can  lie  exactly  and  economically  controlled. 
Thermostatic  control  in  conjunction  with  a  time  switch  allows  the 
ovens  to  be  put  on  circuit  for  heating  up  purposes  before  the  normal 
time  of  commencing  work  in  the  factory  and  therefore  the  ovens 
arc  quite  ready  for  use  when  the  works  open  in  the  morning.  This 
operation  is  entirely  independent  of  the  attention  of  a  night  watch- 
man, neither  is  it  necessary  for  an  emjjloyee  to  attend  before  opening 
time.  Further,  electricity  in  cases  where  an  o.\idising  atmosphere 
is  required  does  not  vitiate  the  atmosphere,  neither  are  fumes 
created  which  may  have  a  deleterious  effect  on  the  goods  or  material 
under  treatment.  In  many  cases,  iiarticularly  in  connection  with 
drying  operations,  a  high  oven  temiieraturc  is  not  required  and 
therefore  the  heating  elements  will  last  for  a  very  long  time  because 
it  is  not  necessary  to  run  them  at  a  radiant  temperature.  This 
factor  makes  such  ovens  very  reliable  and  it  is  somewhat  siu'prising 
that  greater  efforts  have  not  been  made  by  sujiply  authorities  to 
promote  a  greater  demand  for  this  da.ss  of  apparatus. 

The  load  offered,  though  jx^rhajts  not  particularly  high  per  oven, 
is  generally  at  the  off  peak  |)eriod  and  in  many  instances  can  be  a 
night  load.     Fig.  1  illustrates  a  typical  form  of  electric  drying  oven. 


Fig.  1. — Electric  Dryixo  Oven  by  Automatic  &  Electric 
Furnaces,  Ltd. 

manufactured  by  Messrs.  Automatic  &  Electric  Fubnace.s,  Ltd. 
It  is  one  of  a  standard  range  of  ovens  made  by  this  firm,  and  is 
constructed  of  polished  sheet  metal  and  has  a  heating  chamber 
23  in.  by  19  in.  by  19  in.  Larger  sizes  can  be  supplied  where 
required.  Grid  shelves  are  provided  to  carry  the  articles  to  be  dried. 
The  heating  element  is  Kxed  at  the  bottom  of  the  oven  and  is  jirotected 
from  injury  by  means  of  a  sj)ccially  designed  convcctor  plate  which 
also  aids  in  evenly  distributing  the  heat.  Air  inlets  are  provided 
at  the  base  of  the  oven  and  an  adjustable  ventilator  outlet  at  the 
top.  The  design  of  the  air  inlets  and'outlet  and  the  eonvector  plate 
are  based  on  results  obtained  from  a  prolonged  series  of  experiments, 
and  it  is  claimed  that  the  design  adopted  provides  for  equitable 
heating  throughout  the  oven  and  that  the  creation  of  cool  air  pockets 
is  entirely  prevented. 

An  oven  of  the  above  dimensions  is  loaded  to  650  watts  and  a 
temperature  range  of  from  21.'J°F.  to  250''F.  can  be  obtained  by 
adjusting  the  regulator.  An  indicating  thermometer  is  supplied 
when  asked  for.  The  element  is  sufficiently  highly  rated  to  give 
quick  heating  up  with  doors  shut  and  the  oven  empty,  and  naturally 
when  charged  the  time  taken  to  heat  up  is  prolonged  in  relation  to 
the  weight  of  the  charge  and  the  amount  of  moisture  that  has  to  be 
evaporated. 


"  Creha  "  Electric  Hot  Plates. 
.Mc.-wrs.  Crcdenda  Conduits,  Ltd.,  have  supplied  us  with  ]iarticulars 
of  an  interesting  range  of  hot-plates  and  warming-plates  manu- 
factured by  them  and  supplied  under  the  well-known  brand  namo 
of  ■■  C'reda."  For  kitchen  and  industrial  purpixscs  where'  the  :  oughest 
usage  is  met  with,  the  enclosed  ty|>e  of  hot-plate  (H.  129-1,34)  is 
recommended.  This  consists  essentially  of  the  ordinary  enclased 
hot-plate  mounted  on  three  small  legs  and  provided  with  a  machined 
cast-iron  top.  This  tyjie  of  hot-plate  naturally  sutlers  from  the 
disadvantages  that  thciv  is  a  time  lag  whilst  the  hot-|ilatc  is  heated 
ui)  and  a  consci|ucnt  wastage  if  the  residual  heat  is  not  used  for 
heating  a  second  utensil  after  the  first  is  finished  with.  To  over- 
come this  disadvantage  and  still  to  retain  as  much  of  the  robustness 


Fig.  2. — Enclosed  Type  "  Creda  "  IIot-Plate. 
(With  stamped  steel  top.     SJ  in.  diameter.      1,000  watts.) 


in  design  as  possible  to  withstand  rough  usage  an  enclosed  type  of 
hot-plate  made  on  similar  lines  is  pro\-ided  but  the  machined  cast- 
iron  top  is  replaced  by  a  stamped  steel  top.  This  stamped  steel 
top,  as  wilt  Iw  .seen  from  the  illustration  in  Fig.  2,  is  not  pro\-ided 
with  an  entirely  flat  surface,  and  the  particular  design  adopted 
should  tend  to  ininiiui.se  the  risk  of  buckling,  a  disadvantage  which 
has  affected  many  enclosed  hot-plates  and  which  is  an  imj)ortant 
|)oint,  where  heat  transmission  is  entirely  dependent  on  conduction. 
The  thinner  stamj)ed  steel  top,  of  course,  allows  for  quicker  heating 
up  than  can  Ije  obtained  with  the  machined  cast-iron  top.  The 
number  of  this  type  of  hot-plate  is  H.  135. 

■■  Creda  "  radiant  type  hot-plates  are  also  made  and  therefore 
those  persons  who  do  not  wish  to  use  or  purchase  special  flat- 
bottomed  utensils,  are  catered  for.  The  radiant  hot-plates  are 
numbered    H.  400-402.     In    loading    the    hot-plates    range    from 


Fk;.  3.— ■■  Creda"  Oi'EX  Type  Boilin 


400  to  1,.500  watt.s.  and  in  diameter  from  5}  in.  to  11  in.,  the  radiant 
type  being  the  largest  in  diameter  and  naturally  the  more  highly- 
loaded.  In  all  the  larger  sizes  three  heat  control  is  jjrovided,  viz., 
low,  medium  and  full  heat,  by  means  of  three  plug-ty|)e  connectors. 
The  w^arming  i>lalcs  aie  comparatively  lightly  load<-d  pieces  of 
apparatus  intendcrl  for  use  on  the  dining  table,  or  sideboard,  or  on 
serving  tables  in  restaurants.  A  variety  of  tyi^es  are  made,  both 
ornamental  and  plain,  and  as  in  the  case  of  the  hot-plates  two 
forms  of  top  aro  employed  either  machined  cast-iron  or  polished 
aluminium.  The  cast-iron  tops  are  used  on  the  restaurant  or  plain 
but  substantial  tyi)es.  and  aluminium  is  employed  in  the  more 
elaborate  patterns.  Heat  control  is  pro%-ided  for  on  the  restaurant 
types,  which  range  in  surface  area  from  120  sq.  in.  to  260  sq.  in., 
and  in  consumption  from  1  kw.  to  3  kw. 
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The  Institution  of  Electrical 
Engineers. 

The  following  have  l>eeii  nominated  by  the  Council  for  the  vacan- 
cies which  will  occur  in  tlie  offices  of  President,  Vice-Presidents, 
Honorary  Treasurer,  and  Ordinarv  Members  of  Council  on  Sept.  30, 
1920:—' 

Presi'hnl.     (One  Vacancy.) 

Ll.  B.  Atkixsok  ...     Cable  Maker. 

Vice-Presidents.     [Three  Vacancies.) 

Dr.  W.  H.  ErcLES       ...     Prof,  of  Electrical  Engineering  and  .\pplied 
Phy.sics,  City  and  Guilds  Technical  College. 

J.  S.  HiOHFlELD  ...     Consulting  Engineer. 

S.  L.  Pearce,  C.B.E.  ...     Cliief  Engineer,  Manchester  Corporation  Elec- 
tricity Department. 
Bontirari/  Treamrer.     (One  Vacancy.) 

J.  DEVONSHrRE,  K.B.E.      Managing     Director,    London     &     Suburban 
Traction  Company,  Ltd. 
Ordinary  Meinliers  of  Council.     Memhers.     (Si}-  Vacancies.) 

F.  Gill European      Chief     Engineer,      International 

Western  Electric  Company. 

P.  V.  Hunter .Joint    Manager,    Callender's    Cable    &    Con- 
stun  imu  Ciinipan}',  Ltd. 

J.  F.  NiELSoN Elnin.  ll    lln-iucer,  Messrs.   John   Brown  & 

('n,u,.:u,y,  Ltd. 

W.  Noble         Engiuccr-in-Chief,  General  Post  Office,  E.C. 

A.  P.  Pyse       Director,  Redheugh  Iron  &  Steel  Company, 

Ltd. 

Dr.  A.  RtssELL  ...     Principal,    Electrical    Standardising,    Testing 

and  Training  Institution. 

F.  Ryan  Chief  Engineer,   Eastern  &  Associated  Tele- 

graph Companies. 

W.  O.  Smith     Director.  Messrs.  Elliott  Bros.  (London),  Ltd. 

Those  retiring  from  the  present  CouncU  and  not  put  forward  for 
re-election  are  Mr.  Roger  T.  Smith  (President),  Messrs.  GJ.  W.  Part- 
ridge and  W.  B.  Woodhouse  (Vice-Presidents),  Sir  R.  A.  Hadfield, 
Bart.,  F.R.S.,  Sir  W.  Slingo,  Col.  H.  C.  Sparks,  C.M.G.,  D.S.O., 
M.C.,  and  Mr.  A.  P.  Trotter  (Members  of  the  Council).  Of  the 
remainder  of  the  present  Council  who  would  ordinarily  retire  on 
September  30,  1920,  Mr.  Ll.  B.  Atkinson,  Dr.  W.  H.  Eccles,  and  Mr. 
J.  S.  Highfield  are  put  forward  for  higher  office. 

The  branches  of  the  profession  represented  by  the  new  nominees  and 
by  those  remaining  on  the  Council  are  shown  hereunder,  the  new  nominees 
lacing  indicated  in  italics.  Educational :  Dr.  W.  H.  Eccles,  Dr.  E.  W. 
JVIarchant,  l>r.  A.  Bussell.  Manufacturers  and  Contractors  (a)  Traction, 
Light  and  Power  :  H.  J.  Cash,  H.  W.  Clothier,  D.  N.  Dunlop.  E.  A. 
Gatehouse,  W.  0.  Smith  ;  (b)  Cables,  P.  V.  Hunter,  B.  Welbourn  ;  (c) 
Telegraphs  and  Telephones,  F.  Gill.  Traction,  Light  and  Power  (a) 
Companies  (excluding  railways) :  W.  A.  Chamen  (Vice-President), 
J.  ] lemnshirc  (Hon.  Treasurer),  P.  D.  Tuckett ;  (b)  Local  Authorities, 
J.  R.  Cowie.  S.  E.  Fedden,  S.  /..  Pearce,  C.B.E.  (Vice-President) ;  (c) 
Railways:  J.  Sayers.  Consultants:  ./.  S.  High/ield  (Vice-President). 
Telegraphs  and  Telephones  (excluding  manufacturers) :  IV.  Xohle, 
F.  Ryan.  Miscellaneous  (i.e..  Law,  Government  Depts.,  other  than 
Post  Office,  Electro-Chemistrv,  Research,  &c.)  :  P.  R.  Allen,  J.  F. 
Nielson,  C.  C.  Paterson,  O.B.E.,  .-!.  P.  Pyne. 

Members  are  reminded  that  under  Article  50  of  the  Articles  of 
Association  any  ten  full  members  may  nominate  a  qualified  person 
to  fiU  a  vacancy  on  the  Council  by  delivering  such  nomination  in 
■writing,  together  with  the  written  consent  of  the  jjerson  nominated.- 
'before  April  21st. 


The  new  President,  Mr.  Llewelyn  B.  Atkinson,  M.I.E.E.,  A.M. Inst.C.E., 
"was  born  at  Builth  Wells.  Breconshire,  where  his  father,  also  a  civil 
engineer,  was  engaged  on  laying  out  the  Cambrian  Railway.  He  was 
educated  at  the  Merchant  Tajdors  School,  where  he  studied  physics  and 
chemistry,  and  though  he  won  an  exhibition  to  St.  Thomas'  Hospital, 
he  decided  to  follow  electrical  engineering,  and  in  1880  he  attended  even- 
ing classes  under  Prof.  Ayrton  at  Cowper-street  Schools,  Finsbury.  He 
was  awarded  the  1st  prize  and  silver  medal  in  electrical  technology  in 
1881.  At  that  time  electrical  engineering  was  booming,  and  although 
ie  was  offered  a  great  variety  of  posts  he  decided  to  go  through  a  com- 
plete engineering  training,  iirst  at  King's  College  (London)  engineering 
department,  where  he  numbered  among  his  fellow  students  Mr.  C.  H. 
Wordingham,  and  afterwards  at  Messrs.  Kitson  &  Company's  Airedale 
Works,  Leeds.  In  1886  he  became  articled  to  Goolden  &  Trotter,  and 
.in  1888,  on  the  retirement  of  Mr.  Trotter,  he  joined  Mr.  Goolden  as 
partner.  The  firm's  works,  which  were  moved  to  London  in  1889, 
developed  the  manufacture  of  dynamos,  motors  and  electrical  instru- 
ments (the  latter  under  the  guidance  of  Mr.  Ev«rshed),  and  particularly 
electric  mining  machinery.  In  1887  Mr.  Atkinson  had  begun  work  on 
this  subject,  and  patents  for  electric  coal  cutters  and  other  appUcations 
■oi  electricity  to  mining  rapidly  resulted.  In  1891,  with  Mr.  C.  W.  Atkin- 
;Son  (a  younger  brother),  he  read  a  Paper  before  the  Institution  of  Ci^il 
Engineers  on  "Electrical  Mining  Machinery,"  torwhich  the  Telford  gold 
•medal  and  premium  were  awarded.  When  the  firm  amalgamated  with 
IVIessrs.   Easton   &   Anderson,   under  the   title  of  Easton,   Anderson  & 


Goolden,  Ltd.,  in  1893,  Mr.  Atkinson  became  a  director  of  the  new 
company,  but  he  retired  from  it  in  1897.  In  1898  he  read  a  Paper 
before  the  Institution  of  Civil  Engineers  on  "  The  Theory,  Design  and 
Working  of  Alternate  Current  Motors,"  which  was  awarded  a  Telford 
premium.  A  writer  in  the  "  Journal"  of  the  I.E.E.  seven  years  later 
stated  that  in  this  Paper  was  to  be  found  "  the  germ  of  almost  every 
improvement  which  has  been  made  known  up  to  the  present  in  resi>ect 
to  the  compensation  and  regulation  of  commutator  motors."  In  1900, 
in  association  with  the  late  Mr.  Fawcus  and  others,  he  founded  the 
Trafford  Power  and  Light  Supply  Company,  Ltd.,  perhaps  the  first 
company  ever  founded  primarily  to  distribute  power  to  an  industrial 
area.  There  were  great  difficulties  at  first,  but  finally  the  company 
overcame  them,  and  has  been  a  pioneer  of  low  cost  supply.  Mr.  Atkin- 
son wns  for  nearly  20  years  a  director  of  this  company,  which  was  recently 
acquii.il  hy  Sintford  Urban  Council.  On  the  reorganisation  of  W.  T. 
Gluvc  I  iV  I  iiiiip.uiy,  Ltd.,  in  1903  he  was  invited  to  become  director,  and 
later  uas  in  charge  of  their  London  office.  He  remained  in  this  position 
till  lido,  when  he  gave  up  executive  duties,  remaining  on  the  Board 
until  1919,  when  the  company  was  acquired  by  Vickers,  Ltd.  From 
19u3  he  has  taken  a  prominent  part  in  the  affairs  of  the  Cable  Makers 
Association,  having  been  at  one  time  Chairman,  and  in  1910  he  succeeded 
the  late  Mr.  A.  H.  Howard  as  secretary,  a  position  which  he  still  holds. 
Mr.  Atkinson  became  a  memb?r  of  I.E.E.  in  1900  ;  he  was  elected  a 
member  of  the  Council  in  1916,  a  V.P.  in  1919.  In  1918  he  delivered 
the  tenth  "  Kelvin  "  lecture  on  "  The  Dynamical  Theory  of  Electric 
Engines."  He  is  a  member  of  the  Electrical  Sectional  Committee  of  the 
British  Engineering  Standards  Association,  a  representative  of  the  I.E.E. 
on  the  Electrical  Research  Committee,  and  a  representative  of  the  CM.  A. 
on  the  Electrical  Developments  Association,  For  many  years  he  has 
been  a  member  of  the  Electro-dynamicables,  of  the  25  Club,  of  the 
Electro-Harmonic  and  other  electrical  societies  representing  the  industry 
in  its  light  side.  At  one  time  Mr.  Atkinson  was  a  regular  and  valued 
contributor  to  The  Electriciax. 


Mazdalux  Reflectors. 


In  tlie  industrial  lighting  field,  the  introduction  of  scientific  methods 
and  designs  may  be  said  to  date  from  some  nine  years  ago,  a  period  co- 
incident with  the  development  (by  the  British  Thomson- Houston  Com- 
pany, Ltd.),  of  the  Mazdalux  reflector.  The  increasing  use  of  these 
efficient  re-directors  of  light  has  contributed  in  a  great  measure  to  the 
increasing  interest  displaj'ed  by  factory  owners  and  managers  in  the 
question  of  artificial  illumination.  A  comparison  of  the  first  Mazdalux 
price  list  with  the  catalogue  recently  issued  would  provide  an  interesting 
historical  commentary  on  the  remarkable  advance  which  has  taken  place 
during  the  last  few  years  in  the  industrial  applications  of  electric  light. 
The  original  Mazdalux  catalogue  contained  a  very  restricted  range,  but 
the  present  Ust  contains  30  pages,  illustrates  and  describes  nine  different 
types  of  reflectors,  some  for  use  with  half-watt  and  others  for  use  with 
vacuum  type  Mazda  lamps,  and  reproduces  photographs  of  18  typical 
Mazdalux  installations,  which,  of  course,  represent  an  inconsiderable 
proportion  of  the  total. 

The  opening  section  of  the  new  catalogue  contains  full  information  as 
to  the  characteristics  and  application  of  Mazdalux  reflectors,  including 
two  excellent  charts  (one  for  half-watt  and  the  other  for  vacuum  type 


View  of  Mmdern   "JIazd-u,ux"   ifEFLECTOR. 


lamps)  which  should  be  of  great  assistance  in  planning  lighting  installa- 
tions. An  admirable  arrangement  has  been  adopted  in  the  body  of 
the  list,  whereby  the  illustration,  specification,  prices  and  polar  curve  of 
a  particular  reflector  are  given  on  the  left-hand  page,  while  the  facing 
riffht-hand  page  contains  illustrations  of  Mazdalux  installations.  Other 
useful  information  includes  a  glossary  of  the  terms  employed  in  illuminat- 
ing engineering,  detailed  illustrations  and  descriptions  of  the  various 
types  of  caps  and  weatherproof  housings  used  on  Mazdalux  reflectors, 
particulars  of  reflectors  accessories,  &c.  Our  illustratiin  shows  the 
dispersive  tyje  of  reflector  for  half-watt  lamp  ;wi  h  a  Ijustable  housing. 
Readers  who  desire  copies  of  the  price  hst  (No.  10,336a)  should  write 
to  the  Publicity  Department  of  the  Company  at  77,  Upper  Thames- 
street,  London,  E.C. 4. 
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A  Portable  ^V'ireless  Receiver. 


We  give  below  a  brief  desoription  of  the  portable  receiver  used  in  a 
demonstration  by  Mr.  R.  C.  Clinker  at  a  recent  meeting  of  tlie  Wirelesa 
Society  of  London. 

This  set,  which  measures  13  in.  by  14  in.  by  5  in.,  is  completely  self- 
contained,  and  comprises  a  receiving  coil,  tuning  condenser,  two  b!t.-H. 
valves,  an  accumulator,  a  dry  battery,  transformers,  and  a  reaction  coil. 
The  receiring  coil  is  wound  upon  a  frame,  which  lits  inside  the  outer  case, 
with  a  small  air  si)acc  between  the  coil  and  the  case.  Inside  the  receiving 
coil  is  placed  all  the  apparatus  enumerated  above.  The  cover  is  fitted 
«ith  ■■  lift-off "'  hinges,  and  has  fixed  on  its  inside  face  a  projecting  pin, 
surrounding  which  is  a  large  eireular  scale  marked  with  the  points  of  the 
compass.  The  case  has  a  co-operating  socket  let  into  its  base,  which 
allows  the  whole  set  to  be  placed  on  the  pivot,  anrl  turned  easily  on  a 


The  accumulator  is  of  an  "  unspillable"  tyiK\  and  can  ho  sent  out 
with  the  set.  ready  charged  for  immediate  use.  A  jilug  switch  is  pro- 
vided for  lighting  the  valve  filaments,  the  handle  of  the  ping  being  of  such, 
length  as  to  prevent  the  ease  from  elosing  if  the  filament.^  have  been  left 
alight.     The  weight  of  the  complete  set  is  a»  lb. 

\Ve  are  indebted  to  the  Hritish  Thomson- Houston  Company  for  the 
information  given  in  and  the  blocks  illustniting  this  article. 


Fig.  I. — B.T.-H.  Pokt.\ble  Wireles.s  Receiver  with  Cover  Ope 

vertical  a.xis,  so  that  the  line  of  direction  in  which  the  received  signals  are 
travelling  can  be  found.  A  small  compass  card  fi.xed  to  the  cover 
enables  the  latter  to  be  placed  approximately  correct  relatively  to  the 
points  of  the  compass.     These  details  are  seen  in  the  illustrations. 

The  connections  of  the  set  are  such  that  the  first  valve  is  used  as  a 
detector,  and  the  second  as  a  low  frequency  amplifier.  A  hinged  re- 
action coil  is  provided  which  is  connected  in  the  "  plate  "  circuit  of  the 
first  valve,  and  the  coupling  of  which  to  the  receiving  coil  may  be  varied 
by  adjustment  of  its  angular  position.  At  a  certain  closeness  of  coup- 
ling, the  detecting  valve  commences  to  oscillate  at  a  frequency  depending 
upon  the  inductance  of  the  receiving  coil  and  the  capacity  of  the  adjust- 
able condenser  connected  across  it. 

When  signals  are  to  be  received,  whether  from  spark  or  continuous 
nave  stations,  the  condenser  is  set  to  give  the  correct  wave-length,  and 
the  reaction  coil  is  closed  in  until  oscillation  commences,  when  the  signals 


Fig.  2. — B.T.-H.  Portable  Wireless  Receiver  Mounted  ox  a  Pivot 
ox  Cover,  with  Telephone  Coxxected  Ready  fob  Use. 

are  heard.  Spark  stations  also  are  thus  "  heterodyned,"  and  their  true 
notes  are  modified,  but  can  be  read  clearly.  The  set  can  be  prorided 
with  sufficient  capacity  to  tune  between  the  limits  of  2,000  and  15,000 
metres  wave-length,  so  that  Paris  time  signals  can  be  taken,  and  long 
wave  stations  such  as  Carnarvon  and  Lyons  read.  In  all,  about  a  dozen 
of  the  largest  stations  in  England,  France,  and  Germany  may  be  read, 
and  several  more  heard  without  any  additional  wire.  Tlie  signals 
obtained  thus,  while  not,  of  course,  exceedingly  loud,  arc  clearly  readable 
in  a  reasonably  quiet  rof.in.  To  obtain  the  direction  from  which  signals 
are  coming,  the  case  is  rotated  on  its  pivot  imtil  the  signals  sink  to  a 
minimum  or  become  inaudible.  .\  pointer  then  indicates  on  the  scale 
the  direction,  or  180  deg.  removed  from  it. 


The  Electric  Lamp  Industry. 

The  Electric  Lamp  .Manufacturers'  .Asaoiiation,  through  its  director 
(.Mr.  J.  E.  Edgccombt>),  has  issued  a  reply  to  the  recent  report  of  tho 
Subcommittee  of  the  Standing  Committee  on  Trusts  in  connection 
with  elettric  lamps,  which  challenges  the  fimlings  of  tho 
Committee  and  gives  tables  to  show  the  great  increase  in 
cost  of  production  since  191 3  of  the  four  original  Association 
firmsand  also  the  prices  received  inlOKl  and  1919.  From 
these  tables  it  api)ears  that,  in  spite  of  greatly  increased 
costs  of  production,  the  prices  only  rose  about  one-fifth 
as  much  as  the  general  rise  of  re'tail  prices,  while  the  rate 
of  profit  decreased  by  more  than  .50  per  cent. 

It  is  claimed  that  the  average  discount  in  the  lanij)  trade 
is  not  to-day  higher  than  the  average  discount  on  other 
electrical  supplies,  and  it  is  alleged  that  the  Committee 
has  seriously  misrepresented  the  effect  of  the  existing  trade 
arrangements.  No  trader  signs  the  factors'  agreement  ; 
it  is  only  signed  by  factors  who  are  in  effect  exclusive 
agents  for  Association  lamps.  No  other  agreement  is  en- 
tered into  which  forbids  the  sale  of  non-association 
makes. 

Patents  and  Licences. 

j  The  Association  business  is  mainly  founded  upon  patent 

— I  rights.     The  patent  is  a  legal  monopoly  granted  for  reasons 

of  public  policy,  and  the  patentee  should  not — it  is  urged 
— be  attacked  on  the  ground  of  this  monopoly,  provided 
that   he   puts   it   to  reasonable   use.     When  the  Associa- 
tion came  into  existence  the  resources  of  the  three  patent- 
owning  firms  were  sufficient  to  build  factories  big  enough  to  meet  the 
demand  of  the  country,  and  they  could  ultimately  have  shut  down  all  the 
existing  lamp  works.     They  did,  however,  nothing  of  the  kind,  but,  on 
the  contrary,  licences  were  offered  by  them  to  all  existing  manufacturers. 

The  DfTCH  Lamps. 

The  charges  that  one  and  a  quarter  million  half-watt  lamps  were 
purchased  in  Holland  at  3s.  and  sold  to  the  public  in  1919  at  12s.  6d. 
each,  and  that  the  "  Importers  and  distributors  between  them  made 
profits  amounting  to  £280,000  over  and  above  what  the  Committee 
considered  reasonable,  "  are  said  to  be  devoid  of  foundation.  The  lamps- 
in  question  were  not  sold  to  the  public,  but  to  Government  Departments, 
controlled  factories,  shipyards,  railways  and  similar  places  to  replace 
arc  lamps  which  could  not  be  used  owing  to  the  scarcity  of  carbons  and 
labour.  By  chance,  1  or  2  per  cent,  might  have  drifted  into  the  hands 
of  the  public,  whereas  97  or  98  per  cent,  went  to  the  large  consumers, 
not  at  12s.  tid.,  but  at  about  8s.  3d.,  which  is  appro.\imately  the  Com- 
mittee's recommendation.  It  was  not  to  the  interest  of  British  makers 
to  import  Dutch  lamps  ;  their  importation  was  part  of  the  price  to  be 
paid  for  the  assistance  of  a  Dutch  coraiJcting  firm  in  building  an  Argon 
plant  in  England  during  the  war.  Owing  to  the  absence  of  such  plants, 
the  scarcity  of  steel  and  building  materials,  i&c,  British  manufacturers 
could  not  develop  the  half-watt  lamp  during  the  war,  and  yet  there  was 
a  great  demand  for  them  for  war  work. 

The  Association  state  :  "  It  is  regrettable  that  the  Committee  did  not 
accept  our  invitation  to  visit  a  big  lamp  factory  which  would  have  better 
illustrated  to  them  what  are  the  risks  connected  with  the  starting  of  a 
new  industry  ba.sed  on  patents.  Without  such  a  study,  they  could  not 
appreciate  what  cost  was  borne  by  the  pioneer  firms  in  research,  in 
purchase  of  patents,  in  the  building  and  equipment  of  works,  in  experi- 
ments with  machinery  (which,  in  six  years,  had  to  be  replaced  three 
times),  in  the  cost  of  training  labour,  the  cost  of  unsaleable  goods  turned 
out  faulty  at  the  beginning  through  want  of  skill  and  experience,  the 
cost  of  exjwrts  and  patent  litigation,  all  of  which  costs  have  been  borne 
by  the  three  jjatent-owning  firms.  "  The  total  lamp  turnover  of  the 
Associated  firms  is  only  £3,000,000  per  annum,  or,  after  allowing  the 
charges  of  distribution,  an  average  of  Is.  9d.  jier  head  of  the  poi)ulation. 
The  total  sum  expended  on  lamp  research  alone  during  the  last  1 1  j'ears 
amounts  approximately  to  £364,000,  with  a  present  annual  approximate 
expenditure  of  £50,000" 

The  reply  concludes  :  "  The  Committee,  who  seem  to  have  been 
deliberatelj'  chosen  for  their  lack  of  knowledge  of  the  electrical  industry 
(presumably  in  order  to  secure  impartial  judgment),  held  only  nine 
sittings.  In  this  shorl  time  they  attempted  to  take,  to  consider,  and  to- 
report  upon  e^^dence  in  minute  detail  upon  a  large  and  complicated 
subject.  It  can  hardly  be  wondered  that,  in  such  haste,  they  have 
ignored  the  economic  position  of  the  industry  in  the  national  life  and  the 
necessity  of  safe-guarding  a  vital  key  industry  to  the  nation.  Ill- 
considered  judgments  of  this  kind  when  issued  under  the  authority  and 
direction  of  a  Government  department  cannot  fail  to  have  the  most 
mischievous  results.' 
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Civilian   War  Honours. 

In  the  recent  list  of  5,(i04  promotions  in  and  appointments  to  the 
Civil  Division  of  the  Order  of  the  British  Empire  for  services  in  connec- 
tion with  the  War  we  notice  the  names  of  a  number  of  gentlemen  pro- 
minently associated  with  the  various  branches  of  electrical  engineering 
and  with  physical  science,  &c.,  and  among  these  are  the  following  : — 
Knights  Grand  Cross. — Viscount  Chilston  and  Sir  John  Denison- 
Pender,  K.C.M.G. 

Knights  Commanders.— Pmi.  Wm.  Henry  Bragg,  C.B.E.,D.Sc.,F.R.S., 
Henry  A.  Colefax,  K.C.,  James  L.  Devonshire,  John  Dewrance,  George 
K.  B.'Elphinstone,  Arnold  B.  Gridley,  Prof.  J.  E.  Petavel,  D.Sc,  F.R.S., 
Harry  B.  Renwick. 

Comnmnders. — James  Anderson.  Hubert  Baines,  O.B.E.,  Douglas  H. 
Baird,  Herbert  E.  Blain.  Prof.  Hugh  L.  Callendar,  F.R.S.,  LL.D.,  James 
Dalr>niiple,  Reg.  A.  Dalzell,  Prof.  F.  G.  Donnan,  F.R.S.,  Aubrey  LI.  C. 
Fell," Prof.  P.  F.  Frankland,  F.R.S.,D.Sc.,  John  B.  Hamilton,  Richard  J. 
Howlev,  Arnold  H.  Human,  Geo.  W.  Humphreys,  Prof.  J.  C.  Irvine,  D.Sc, 
F.R.S.",  Charles  Le  Maistre,  George  F.  Preston,  Capt.  Matthew  H.  P.  R. 
Sankey,  C.B.,  John  E.  Sears,  jun.,  Francis  J.  Selby,  Charles  P.  Sparks, 
Thomas  E.  Stanton,  D.Sc. 

Oj^cers.— Wilfred  C.  Acfield,  Percy  R.  AUen,  Peter  F.  B.  Bennett, 
Robert  P.  Broussonj  Samuel  Flint,  Thomas  B.  Goodyer,  Alex.  R.  Horne, 
Commander  James  Hunter,  R.N.R.,  Capt.  Harold  F.  Lardner,  Prof. 
Frederick  C.  Lea,  D.Sc.  Cecil  C.  Mason,  Prof.  Gilbert  T.  Morgan,  D.Sc, 
F.R.S.,  Frank  S.  Muirhead,  Samuel  Alex.  Pollock,  James  S.  Pringle, 
Charles  Rogers,  Hugh  I.  Rogers,  Oscar  F.  A.  Sandberg,  Josiah  Sayers, 
John  Sinnott.  Christopher  J.  Spencer,  Arthur  J.  Stopher,  Charles 
E.  Stromeyer,  Colin  P.  Sutthery,  Prof.  WilUam  M.  Thornton,  D.Sc, 
D.Eng.,  George  Tough,  Alfred  De  Turckheim,  Philip  J.  Watts,  Ernest 
Thomas  Williams. 

Members. — John  H.  O.  Barnard,  Harry  Brakes,  George  A.  Carr, 
Frederick  S.  Corns,  Major  Frederick  Coutts.  T.D. ;  Charles  W.  Edwardes, 
Edward  C.  S.  Elmslie,  Harry  England.  Herbert  Finnis,  Frederick  L. 
Fisher,  Albert  E.  Frankling.  Frederick  H.  Gardiner,  Lawrence  CJibson. 
WilUam  E.  Hardy.  Frederick  J.  Harlow,  Thomas  T.  Hodgkinson,  Thomas 
Hornbuekle,  Robert  L.  Horsfield.  George  R.  Hulme,  Llewellyn  T.  Jones, 
Noel  J.  C.  Lawson,  Geo.  Lee.  Josiah  Macey,  Peter  Mackenzie.  Frank 
B.  Miall,  Josiah  Priest,  Frederick  Wm.  Reid".  Thomas  Reid.  William  T. 
Robson,  Frederick  H.  Rolt,  Francis  W.  Tierney,  Albert  R.  Lochlein- 
Todd,  Victor  Watlington,  Harris  Watson,  James  N.  Wilson,  Nathaniel 
J.  Young. 

It  will  be  seen  that  the  list  is  comprehensive,  and  includes  representa- 
tives of  the  electricity  supply  industry,  electric  railway  and  tramway 
managers,  telegraphy  and  telephony,  professors  of  physics  and  electrical 
engineering,  &c.  Sir  John  Denison-Pender,  K.C.M.G.,  who  has  been 
created  a  G.B.E.,  is  chairman  and  managing  director  of  the  Eastern  and 
South  African,  the  West  African  and  other  telegraph  companies.  He 
is  a  son  of  the  late  Sir  John  Pender,  G.C.M.G.,  and  he  has  been  asso- 
ciated with  submarine  telegraphy  since  1881,  when  he  became  a  director 
of  the  Eastern  Telegraph  Company.  During  the  war  the  company,  as 
well  as  its  associated  companies,  rendered  conspicuous  service  to  the 
Empire,  a  fact  which  is  recognised  by  the  bestowal  of  honours  on  several 
of  the  commanders  of  the  company's  cable  fleet  and  on  its  telegraph 
superintendents  and  engineers. 

Viscount  Chilston,  who  is  chairman  of  the  Tramways,  Light  and  Power 
Company,  Ltd.,  was  chief  County  director  of  the  British  Red  Cross 
Society. 

Of  the  K.B.E.s,  Mr.  Harry  Benedetto  Renwick  will  be  well  known  to 
our  readers  for  his  long  association  with  the  electric  supply  industry. 
He  did  a  considerable  amount  of  valuable  Government  work  in  his  office 
of  Director  of  Feeding  Stuffs  during  the  war,  and  has  done  signal  service 
to  the  electric  supply  industry  in  connection  with  the  recent  Electricity 
Supply  Act  and  other  schemes  for  the  reorganisation  of  electricity 
supply.  He  is  connected  with  several  important  electric  supply  under- 
takings, including  the  County  of  London  Electric  Supply  Company,  of 
which  he  is  the  managing  director. 

Prof.  W.  H.  Bragg  is  President  of  the  Physical  Society,  and  a  member 
of  the  Oxford  and  Cambridge  L'niversities'  Royal  Commission.  During 
the  war  he  was  on  the  Board  of  Inventions  panel,  and  had  charge  of  their 
Experimental  Station,  first  at  Aberdour  (Fifeshire)  and  afterwards 
at  Parkeston  Quay.  In  1918  he  was  at  the  Admiralty  as  Scientific 
Adviser  to  the  Director  of  the  Anti-Submarine  Division.  It  is  curious 
that  Prof.  Bragg's  son  (Major  Bragg),  who  shared  with  him  the  Nobel 
Prize,  the  Barnard  medal  and  the  medal  of  the  Italian  Physical  Society, 
was  in  charge  of  the  technical  side  of  the  sound-ranging  work  in  France, 
and  he  is  now  Langworthy  Professor  of  Physics  in  Sir  Ernest  Ruther- 
ford's place  at  ^Manchester. 

Mr.  Arnold  B.  Gridley  was  director  of  electric  power  supply  and 
electrical  adviser  to  the  Ministry  of  Munitions  until  the  3Ist  ult.,  when 
he  retired.  Mr.  George  K.  B.  Elphinstone,  M.I.E.E;,  who  is  technical 
head  of  Messrs.  Elhott  Brothers(London),Ltd.  (the  well-known  electrical 
and  scientific  instrument  makers),  designed  and  manufactured  fire 
control  apparatus  for  the  Navy.  Mr.  James  Devonshire,  who  is  mana- 
ging directorof  the  Metropohtan  Electric  Tramways,  the  London  United 
Tramways  and  the  London  and  Suburban  Traction  Company,  was 
chariman  of  the  Tramways  Committee  of  the  Board  of  Trade.  Mr. 
John  Dewrance  is  chairman  of  Messrs.  Babcock  &  Wilcox;  he  acted  as  a 
memlierof  the  Engineering  Empioyer,s'  Consultative  Committee  of  the 
Ministry  of  Munitions  and  did  other  work.  Prof.  J.  E.  Petavel  is  director 
of  the  National  Physical  Laboratory,  but  during  the  war  he  was  chair- 
man of  the  Aero-Dynamics  Sub-Committee  of  the. Advisory  Committee 
on  Aeronautics.     Mr.  Colefax,  K.C.,  is  a  well-known  patent  lawyer. 


I^e^al  Intelligence. 

Half-Watt  Lamp  Patent  Litigation. 

On  the  31st  ult.,  Mr.  Justice  Sargant  delivered  his  considered  judgment 
in  the  action  brought  by  the  British  Thomson  Houston  Company,  Ltd., 
against  the  Corona  Lamp  Works,  Ltd.,  for  an  injunction  to  restrain  an 
alleged  infringement  of  their  patent,  which  *as  granted  in  1913  for 
improvements  in  incandescent  electric  lamps.  His  Lordship  said  the 
lani])  in  question  was  the  gas  filled  lamp,  and  w'as  pbpularly  known  as 
the  half-watt  lamp.  The  efficiency  of  the  lamp  depended  upon  many 
things,  such  as  the  degree  of  temperature,  the  inertness' of  the  gas  and  the 
conductivity  of  the  heat.  It  was  difficult,  therefore,  in  making  any  com- 
parison to  keep  clear  of  the  many  variations  which  governed  the  question. 
There  was  the  further  difliculty  of  dealing  with  the  question  of  voltage 
owing  to  the  difference  in  the  practice  in  .\merica  and  this  country. 
After  referring  to  the  general  history  of  the  elfeetric  lamp,  he  said  that  up 
to  1913  the  incandescent  lamp  in  general  u.sc  was' the  Tungsten  vacuous 
incandescent  lamp,  and  during  the  development  of  that  lamp  the  whole 
tendency  was  to  obtain  a  more  perfect  vacuum,  and  a  good  many  attempts 
were  made  to  produce  a  good  gas-filled  incandescent  lamp.  None  of  the 
attempts  up  to  1913  led  to  any  useful  results,  and  no  gas-filled  lamp  was 
then  on  the  market.  It  was  in  these  circumstances  that  plaintiffs  pro- 
duced their  invention.  The  key-note  of  the  patent  was  struck  on  the  first 
pages  of  the  specification,  which  described  it  as  '"  relating  to  a  gas-filled 
lamp  of  higher  efficiency  than  the  best  lamp  on  the  market."  The 
specification  went  on  to  say  that  it  was  possible  to  manufacture  a  tungsten 
or  other  refractory  metal  gas-filled  lamp  in  which,  the  loss  of  energy  due 
to  heat  conduction  and  convection  could  be  compensated  if  the  gas 
employed  was  chemically  inert  and  of  relatively  high  pressure,  and  the 
filament  was  made  of  large  diameter  or  cross-section  or  in  a  concentrated 
form.  He  took  the  view  pressed  upon  him  by  plaintiffs  that  the  words 
"  concentrated  form  "  meant  a  filament  which,  though  not  originally 
thick,  had  been  rendered  thick  for  the  purposes  of  the  lamp  by  being 
closely  coiled.  The  half-watt  lamp  used  in  this  country  was  a  lamp 
constructed  with  a  comparatively  thin  filament  which  had  been  coiled 
thick,  gas-filled  lamps  with  uncoiled  filaments  being  commercially  un- 
known here.  There  were  all  the  U5ual  defences,  but  ultimately  they 
were  reduced  to  three — viz.,  want  of  invention  or  subject  matter,  in- 
sufficiency, and  non-infringement. 

Of  these  the  third  might  be  shortly  disposed  of.  A  case  for  infringement 
had  been  completely  established  on  the  evidence.  He  thought  the 
diameter  of  the  coil  of  defendants'  lamp.  8o  mils,  was  substantially  of 
the  order  of  10  mils,  and  the  figure  clearly  indicated  that  it  was  a  thick 
filament  according  to  plaintiffs'  specifications,  and  defendants'  lamp, 
therefore,  fell  within  the  description  contained  in  plaintiffs'  specification. 
On  the  question  of  subject  matter,  defendants  contended  that  all  the 
elements  of  the  problem  were  completely  known  before  1913,  and  that  the 
patentees  had  only  applied  this  knowledge  to  the  materials  which  had 
come  into  use,  such  as  drawn  tungsten  filaments,  and  purely  inert  gases, 
and  perhaps  the  bulbs  were  made  of  glass  containing  fewer  impurities. 
With  regard  to  the  prior  specification,  his  Lordship  said  it  had  to  be 
remembered  that  up  to  the  time  of  plaintiffs'  patent  the  trend  had  for 
many  years  ))ast  been  in  the  direction  of  a  more  and  more  perfect  vacuum, 
and  gas-filled  lamps  were  not  commercially  saleable.  The  utilisation  of 
the  new  disco vecy  to  obtain  high  incandescence  and  high  efficiency. by 
what  was  at  first  blush  a  retrogressive  step,  was  an  inventive  step  of  a 
high  order  of  merit  as  well  as  of  the  greatest  practical  utility.  Therefore 
he  did  not  think  that  the  disclosures  in  the  specification  mentioned 
deprived  ])laintiffs'  patent  of  subject  matter.  Coming  to  the  third  and 
most  important  objection — viz.,  want  of  sufficiency,  he  said  the  objection 
turned  on  the  use  of  the  word  "  large,"  10  mils  was  indicated  as  a  large 
diameter,  and  was  recognised  as  such  ;  while,  on  the  other  hand,  3  mils 
seemed  to  be  indicated  as  a  small  diameter.  As  to  the  meaning  of  the 
word  "  large,"  he  had  come  to  the  conclusion  that  the  true  view  to  take 
was  that  the  word  must  not  be  regarded  absolutely  in  relation  to  mere 
diameter,  but  meant  sufficiently  large  to  take  advantage  of  the  new 
discovery  as  to  a  convection  or  conduction  losses,  and  accordingly  to 
produce  "such  a  combination  that  a  much  higher  temperature  and  incan- 
descence might  be  obtained  with  a  commercial  length  of  life.  On  this 
view  there  was  sufficient  definition  by  the  patentees  of  the  ambit  of  their 
claim.  But  the  method  of  giving  effect  to  the  discovery  was  one  of 
degree,  and  the  only  change  that  was  claimed  was  the  change  of  degree 
of  the  thickness  of  the  filament  used.  A  degree  of  thickness  that  had  to 
be  ascertained  not  merely  quantitatively,  but  in  relation  to  many  other 
factors  was  a  poor  indication  to  the  world  at  large  of  that  which  the 
patentees  were  claiming  to  monopolise.  Apparently,  a  lamp  maker 
desirous  of  avoiding  infringement  must  make  elaborate  experiments  to 
a.scertain  whether  his  gas-filled  lamp  had  such  a  degree  of  efficiency  and 
length  of  life  as  to  fall  within  the  patent ;  that  was,  he  might  be  in  danger 
of  being  challenged  by  the  patentee.  The  patentees  might  have  limited 
their  claim  so  asiiot  to  be  subject  to  criticisms  of  that  kind,  and  yet  have 
secured  a  most  valuable  monopoly.  The  result  would  have  been  that, 
while  the  patentees  would  have  acqmred  for  themselves  the  best  of  the 
ground  definitely  ascertained  to  be  covered  by  the  discovery,  it  would 
have  been  possible  for  others  to  make  use  of  the  principle  of  the  discovery 
out.side  of  that  area ;  but  the  patentees  had  not  done  that.  Whatever 
their  reason,  it  seemed  to  him  that  they  had,  in  effect,  claimed  the  sole 
right  comprised  in  the  principle,  and  had  sought  to  prevent  any  other 
competitors  from  availing  themselves  to  any  great  extent  of  the  principle 
and  had  failed  to  define  or  limit  the  ambit  of  their  claim,  with  the  result 
that  the  patent  was  bad.  The  action  was,  therefore,  dismissed  with  costs. 
His  Lordship  granted  a  stay  with  a  view   to  an  appeal. 
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Commercial     Topics. 

Translation  of  Catalogues  into  Spanish. 

H.M.  CiiiniuiTrinl  .S<iii;ar.v  at  Saiitmi;"  calls  attention  to  the  fact 
tlittt  svviral  itttnliijiuis  <■(  British  manufuctures  and  books  of  British 
industries  printed  in  tlie  .S|>aiiisli  language  and  sent  to  Cliile  liave  been 
translat.'d  into  incorri'et  Spnnisli.  The  question  is  an  important  one  fur 
engineers,  and  tirms  and  trade  associations  who  go  to  the  ex|H'nsi'  of 
issuing  publications  in  Si>anish  sllould  endeavour  to  see  that  eftieient 
translators  are  employed. 

•         «         *         * 

Protection  of  Australian  Manufacturers. 

The  ('iiinin<in«r;iltli  (iuverniiuiit  is  keenly  interested  in  the  develop- 
ment of  local  nianufa'.tuns  and  in  starting  new  industries.  &o.  The 
products  of  moat  of  these  new  works  are  protected  by  a  high  tariff,  but 
where  this  is  not  so  other  steps  an'  taken  to  ]>rotect  and  develop  theru. 
This  is  strikingly  exemplified  by  the  steps  recently  taken  to  protect  the 
carbide  industry.  The  Commonwealth  Goveminent  issued  a  proclama- 
tion under  the  Customs  Act  prohibiting  the  importation  of  calciiuu 
<'arbide,  except  under  licence  from  the  Jlinistcr  of  Trade  and  Customs. 
There  is  nt,  duty  on  carbide  under  the  existing  tariff,  but  the  manu- 
iacture  of  (;arbitle  having  been  lx!gun  in  Tasmania,  the  Government 
.undertook  the  responsibility  of  giving  the  manufacturers  complete 
^jrotection.  Importations  from  abroad  are  not  to  be  permitted  until 
the  wKole  uf  the  Australian  output  has  been  absorbed.  At  present  the 
icjnsumption  of  carbide  in  Australia  is  about  15,000  tons  per  annum; 
the  production  in  Tasmania  is  o.ily  about  3,G0O  tons,  but  it  is  intended 
to  enlarge  the  existinj;  plants  to  a  capacity  of  10,000  tons  per  annum. 
'         *         #         *         * 

Tramway  and  Electric  Supply  Charges. 

The  Ti~iiiiways  (  Tiiiipurary  hirn-a;.'  of  Charges)  Bill,  which  has  been 
introduced  into  the  H  ii.se  of  CoiiiiiKins  by  Sir  Eric  Geddes,  should  bring 
some  relief  to  tramway  undertaking.s.  The  Bill,  which  is  only  intended 
•as  a  temporary  measure,  and  will  only  o))erite  until  Feb.  lo,  I92.i.  pro- 
poses to  modify  certain  limitations  of  the  Statutory  Undertakings 
(Temporary  Increase  of  Charges)  .-^ct,  1918.  Altered  circumstances 
have  rendered  the  latter  Act  unduly  restrictive.  ITnder  the  1918  Act, 
local  authorities  cannot  increase  the  statutory  maximum  charges  by 
more  than  50  per  cent.,  and  companies  are  prevented  from  declaring 
dividends  on  ordinary  capital  exceeding  three-fourths  of  the  pre-war 
dividends.  The  new  Bill  will  enable  such  charges  to  be  made  by  local 
authorities  "  as  shall  enable  the  undertaking  to  be  carried  on  without 
loss,"  and,  in  the  case  of  comjjanies,  to  provide  for  interest  on  loan  capital 
a.id  "  a  reasonable  return  on  share  capital."'  Orders  authorising  the 
alteration  of  statutory  charges  may  Ix-  made  by  the  Ministerof  Transport, 
who  may  impose  obligations  as  to  the  frequency  and  cfticicncy  of  any 
tram  service.  Incasesof  urgency,  interim  Ordersmay  bemade  too|>erate 
for  six  months  increasing  the  statutory  charges  by  100  percent.,  subject  to 
revision  by  an  Advisory  Committee  upon  justifiable  local  representations. 

We  are  pleased  to  see  that  the  irksome  restrictions  of  the  1918  .Act 
<upon  tramways  undertakings  are  to  be  removed,  but  many  of  the  elec- 
tricity sup|)ly  companies  are  also  badly  hit  by  the  .Act.  For  instance, 
at  the  recent  meeting  of  the  Scarborough  Electric  Supply  Company,  it 
was  stated  that  the  proposed  dividend  of  2{  (jer  cent,  wa.?  the  maximum 
allowed,  and  Mr.  A.  A.  Campbell  Swinton,  the  managing  director,  pointed 
out  that  if  they  earned  much  more  than  sufficient  to  paj'  the  dividend 
the  Electricity  Commissioners  would  tell  them  they  must  reduce  their 
prices.  Unless  this  policy  is  quickly  altered,  it  will  kill  electrical  enter- 
prise in  this  country.  The  demand  of  electric  supply  companies  for 
authority  to  increase  their  charges  so  as  to  give  a  fair  return  upon  the 
'Capital  invested  is  a  just  one,  and  we  hope  that  the  company,  as  well  as 
Edmund.sons  Electricity  Corporation,  which  is  supplying  35  |)rovincial 
towns,  and  o  hi-r  e  imp  nies  in  a  .i-niUrly  unfortunate  positiim.  will 
be  successful  in  getting  the  desired  powers. 

Personal  and  Appointments. 

ilr.  G.  H.  Ashdown,  C.B.E..  Director  of  Stores.  Admiralty,  will  retire 
on  May  31,  and  will  be  succeeded  by  Mr.  .J.  \V.  L.  O.iver,  O.IJ.E.,  acting 
as  Senior  Deputy  Director. 

Mr.  .1.  F.  Dixon  has  been  appointed  manager  of  the  Mansfield  & 
District  Tramways  Company,  in  succession  to  Mr.  C.  R.  Tattam,  who 
is  taking  up  an  appointment  with  Messrs.  Balfour,  Beatty  &  Company. 

Mr.  .James  R.  Lilleker,  chief  as-sistant  and  deputy  electrical  engineer 
of  the  Rotherham  Corporation  Electri -ity  Works,  has  resigned  in  ortler 
to  accept  a  po.^ition  as  manager  of  a  manufacturing  firm  in  the  Midlands. 

Another  presentation  has  been  made  to  Mr.  William  W.  Lackie  on  his 
appointment  as  an  Electricity  Commissioner.  Last  week  the  chief 
municipal  officials  of  Glasgow  through  Sir  .John  Lind.say,  the  town  clerk, 
presented  him  with  a  silver  t.'a  service  and  a  silver  cigarette  box. 

Mr.  J.  W.  Thomas,  B..Sc.,  jV.M.I.E.E.,  has  resigned  his  position  as 
instructor  in  electrical  engineering  at  the  Birmingham  Municipal  Tech- 
nical College  to  take  up  the  post  of  Assistant  General  Secretary  to  the 
E.P.E..A..  and  future  communications  for  him  should  be  addressed 
io  the  E.P.E.A.  offices,  G5-6(i,  Chancery-lane,  London,  W.C.2. 

Out  of  the  applicants  for  the  position  of  electrical  engineer  and  manager 
to  the  Petkrboroi'oii  Corporation  the  following  have  been  selected  for 
interview  by  the  Council  on  the  12th  inst.  :  Mr.  .J.  B.  Hudson,  borough 
electrical  engineer.  Leigh,  Linis.  ;  .Mr.  F.  H.  Rudd,  borough  electrical 
engineer  and  manager,  Rochdale  ;  Mr.  J.  W.  Spark,  borough  electrical 
engineer.  West  Hartlepool ;  Mr.  C.  M.  Shaw,  city  electrical  engineer, 
Worcester  ;  Mr.  W.  G.  Turner,  chief  assistant  engineer,  Newcastle  and 
District  Electric  Lighting  Company  ;  and  Mr.  W.  Yorke,  chief  electrical 
engineer  to  Spondon  (Derby)  Electric  Power  Scheme. 


Electricity  Supply. 

Mr.  iJ.  M.  M.  .Miiiiiu.  consulting  engineer,  of  Edinburgh,  has  l>een 
appointed  by  the  Town  Council  of  Bo'nk.s-s  to  advi.se  ri'garding  the  pro- 
posed extension  of  the  electricity  works. 

.Asa  protest  against  the  non-provision  of  Ei.ecthh  L\Mrs  in  the  MiXK, 
which  miners  claim  give  more  .safety  and  a  better  light  Ih'Iow  ground, 
1.4(KI  men  employed  at  the  TirjX'ntwys  Colliory.  l'ontypiH>l,  have  given  a 
fortnight's  notice  to  cease  work. 

It  has  bi-en  decided  to  install  additional  generating  plant  at  the 
DoVEK  Electricity  Works  at  a  cost  of  £:IO,(M)0.  The  Electricity  Com- 
missioners are  desirous  that  the  Corporation  should  i>rect  a  new  station 
at  the  pier  end  of  the  town  in  onJer  to  supply  electricity  to  Deal,  Folke- 
stone and  Canterbury,  but  the  estimated  ex|)endilure  of  £1.50,000  is 
considered  too  much  at  present. 

Coventry  Corporation  has  purchased  about  .50  acres  of  land  at 
Hawkesbury,  four  miles  from  the  city,  for  the  erection  of  a  new  generating 
station.  The  ilemand  for  electric  power  expanded  rapidly  during  the 
war,aniithe  new  station  is  well  placed  for  railway,  canal,  main  roads  and 
coal  supply.  It  will  take  3  years  to  equip  and  when  ready  to  supply 
the  existing  station  will  be  used  as  an  auxiliary  station. 

DiT.NUKE  Electricity  Committee  has  adopted  a  scheme  of  the  city  elec- 
trical engiiu'cr  (Mr.  H.  Richardson)  to  install  additional  machinery, 
including  two  5.(100  kw.  turbogenerators  and  boilers,  at  the  Carolina 
Port  generating  station,  at  an  estimated  cost  of  £189,(MX).  .A  large  exten- 
sion scheme  is  in  course  of  evolution,  and  the  present  extensions  are  of  a 
temporary  character,  in  order  to  meet  the  increasing  demands  for  energy 
for  ])ower  and  lighting. 

Hitherto  ten  small  street  refuges  at  im|>ortant  traffic  junctions  in 
Ha.mmkksmith  have  been  illuminated  by  oil  lamps  at  a  cost  of  i)208  a 
year,  but  the  boro'  electrical  engineer  (.Mr.  (i.  (!.  Bell)  has  recently 
installed  electric  bulkhead  ruby  lights  at  a  cost  of  £3  10s.  each.  The 
annual  cost  of  curivnt  and  maintenance  will  b^-  £25,  so  that  a  saving  of 
£147  for  the  first  year  and  £182  per  year  afterwards  will  be  effected. 
The  Council  has  agreed  to  supply  electric  current  to  the  "  White 
City  "  at  (id.  a  unit  from  sunset  to  1 1  p.m.,  and  at  1  Sd.  per  unit,  plus  50 
per  cent,  during  the  remainder  of  the  24  hours.  A  supply  main  is  to  i>e 
laid  to  Messrs.  Buckland  &  Sons'  Works  at  a  cost  of  £2,174  as  an  annual 
payment  of  £,500  for  power  has  been  guaranteed. 

.At  a  meeting  of  the  Home  CofXTiE.s  (No,  9)  .Area  .Joist  IxDrsTRi.\L 
CouxfiLKiiRTHEELECTRiciTY  Si-prLVlNDisTRYon  March  31  the  applica- 
tion from  the  Trades  Unions  represent 'd  for  further  advance  in  wages 
was  considered.  It  was  felt  that  the  question  was  contingent  on  the 
fixing  of  basic  rates,  but  in  order  that  something  might  be  done  in  the 
meantime  to  meet  the  case,  it  was  resolved  to  grant  an  advance  of  3s. 
per  week  to  all  employees  of  electricity  supply  undertakings  in  the  area 
as  from  the  1st  inst..  and  that  if  basic  rates  are  not  fixed  before  .lune  1 
a  further  increase  of  3s.  i>er  week  be  paid  as  from  the  latter  date.  Meet- 
ings will  be  held  as  early  as  possible  to  fix  the  basic  rates,  and  when  these 
are  fixed  they  will  be  operative  as  from  Feb.  I,  1920.  The  various  elec- 
tricity supply  undertakings  in  the  area  are,  therefore,  earnestly  recom- 
mended to  adopt  the  increase  mentioned  alx>ve. 

Electric   Traction. 

-As  the  Laxark  County  Council  has  declined  to  purchase  the  under- 
taking of  the  Lanarkshire  Tramway  Company  at  present,  the  latter 
has  to  purchase  the  Council's  lines  at  a  cost  of  about  £61,000. 

As  the  result  of  a  collision  between  two  Middlesex  tramcars  on 
Monday  afternoon,  14  persons  were  injun-d.  The  accident  was  due  to  a 
car,  which  was  descending  the  steep  incline  from  the  Alexandra  Palace 
to  the  roail,  getting  out  of  control  and  crashing  into  a  stationary  car 
outside  the  entrance  gates. 

The  LoN'Dox  Col- STY  Corxcii.  have  decided  to  introduce  reduced 
fares  on  the  long-distance  routes  between  10  a.m.  and  4  p.m.  This 
concession,  which  is  to  apply  from  Monday  to  Fridays  inclusive  (and  not 
on  Christmas  Day,  Good  Friday  or  Bank  Holidays),  will  take  the  form 
of  a  maximum  charge  of  2d.  for  any  distance  over  the  Id.  fare  stage, 
which  is  on  the  average  1  -2  miles  long.  The  total  rei-eipts  of  the  Council's 
tramways  department  for  the  financial  year  ended  .March  31  amounted 
to  £4,157,31 1,  compared  with  £3,479,287  for  the  previous  year. 

The  reix)rt  of  the  inspector  of  the  ilinistry  of  Transport  {Major  Hall), 
who  investigated  the  accident  which  occurred  in  .lanuary  last  on  the 
system  of  the  YoBKS.qiiiE  (West  Rijino)  Elect  ic  Tramways  Com- 
PAXY-,  s:ates  that  during  a  heavy  snowstorm  a  large  numl)cr  of  overhead 
telegra])h  and  telephone  wires  were  blown  down  at  Wakefield,  and  at 
least  two  of  them  came  into  contact  with  the  trannvay  trolley  wire 
underneath.  A  railway  goods  guard  had  his  feet  entangled  in  the  free 
end  of  the  broken  wire,  and  received  a  severe  sho;-k,  while  his  mate,  a 
man  namc<J  Riley,  who  went  to  his  assistance,  was  killed  by  the  shock 
which  he  received.  Guaixi  wiring  was  entirely  defici(»nt,  and  the  com- 
j>any  explained  that  this  could  be  accounted  for  by  the  extreme  difficulty 
■in  obtaining  material  during  the  war,  and  the  fact  that  their  staff  were 
continuously  employed  on  other  deferred  repairs.  Major  Hall,  while 
giving  every  consideration  to  these  reasons,  thinks  that  the  company 
cann  )t  bs  entirely  freed  from  resjxtnsibility,  mainly  in  view  of  the  fact 
that  nearly  a  year  had  elapsed  since  a  delivery  of  the  necessary  wire  was 
made.  There  are  many  directions,  he  adds,  in  which  |)artial  solutions 
have  been  tried,  and  are  in  use  elsewhere,  as  for  example  non-fouling 
trolley  heads,  slipper  t\-jje  collectors,  boom  stops,  check  ropes,  &c., 
none  of  which  appears  to  bt-  in  use  on  the  company's  .system. 
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Institution  Notes. 

A  lecture  on  ''  Electric  Driving  of  Textile  Mills  "  was  recently  de- 
livered by  Mr.  Kdwin  Preece  before  the  Bradford  Textile  Society. 

Nominations  for  Chairman,  \'ice-Chairman  and  Committee  of  the 
XoBTH -Western'  .Stcdexts'  Centre  of  the  Institution  of  Electrical 
Engineers  should  be  sent  to  the  hon.  secretary.  Miss  Madeline  Nott, 
8.  Moreton-avenue,  Stretford,  Manchester,  before  April  12. 

An  interesting  Paper  on  '■  Electric  Welding  "'  was  recently  read  before 
the  N.iTioN'AL  Associ.iTioN  OF  SiPERvisiNG  Electricuns  by  Mr.  T.  F. 
'Tate.  The  description  of  recent  developments  in  this  special  subject 
-and  the  practical  information  condensed  within  the  limits  of  the  Paper 
were  liighly  appreciated  by  the  members  present. 

At  the  recent  annual  general  meeting  of  the  Chemical  Society  the 
following  officers  were  elected  for  the  ensuing  year :  President,  Sir 
.lames  J.  Debbie  ;  vice-presidents.  Prof.  .1.  B.  Cohen,  Prof.  F.  G.  Donnan. 
Dr.  H.  J.  H.  Fenton,  Prof.  S.  Smiles,  Prof.  J.  Walker  and  Prof.  W.  P. 
Wynne  ;  treasurer.  Dr.  M.  0.  Forster  ;  secretaries.  Dr.  .J.  C.  Philip  and 
Dr.  H.  R.  Le  Sueur  ;   foreign  secretar}%  Dr.  A.  W.  Crossley. 

.A.t  a  meeting  of  the  West  of  Scotland  Branch  of  the  Associ.\tion  of 
Mining  Electrical  Engineers,  Mr.  A.  B.  Muirhead  contended  that 
with  the  use  of  low  grade  fuel,  or  unsaleable  coal  at  collieries,  cheaper 
electrical  power  could  be  generated  than  by  super-power  stations.  He 
claimed  that  the  equipment  of  collieries  with  up-to-date  machinery 
compared  favourably  with  any  other  industry  in  the  world. 

On  Tuesday  next  at  3  p.m..  Major  G.  W.  C.  Kaye  delivers  the  first  of 
two  lectures  at  the  Roy.al  Institction  on  '"  Recent  Advances  in  X-Ray 
Work  "  ;  on  Thursday  (April  1.5)  Mr.  S.  Skinner  commences  a  course  of 
two  lectures  on  "  New  Experimental  Studies  in  the  Liquid  State,"  and 
on  Saturday  (.\pril  IT)  Prof.  W.  H.  Eccles  commences  a  course  of  two 
Jectures  on  "  The  Thermionic  Vacuum  Tube."  The  Friday  Evening 
Discourse  on  April  10  will  be  delivered  by  Prof.  J.  A,  McClelland  on 
""  Ions  and  Nuclei." 

The  annual  meeting  of  the  Iron  and  Steel  Institute  will  be  held  at  the 
ilnstitution  of  Civil  Engineers,  Great  George-street, -London,  S.W.I,  on 
Thursday  and  Friday,  May  6  and  7.  On  the  opening  day  the  Council 
;will  present  their  annual  report,  and  the  retiring  president,  Mr.  Eugene 
.Schneider,  will  induct  into  the  chair  the  President-Elect,  Dr.  J.  E.  Stead, 
F.R.S.  The  Bessemer  gold  medal  for  1920  will  be  presented  to  Mr. 
Harry  Brearley  and  the  award  of  the  gold  medal  and  the  freedom  of 
the  Black.«iniths"  Company  will  be  announced.  The  President  will  then 
-deliver  his  inaugural  address.  During  the  remainder  of  the  morning 
jsession  and  in  the  afternoon  session  a  selection  of  Papers  will  be  read  and 
.discussed.  In  the  evening  the  annual  dinner  will  be  held  in  the  Con- 
jiaught  Rooms,  Cireat  Queen-street.  The  meeting  will  be  continued  on 
Friday  morning  and  in  the  afternoon.  Among  the  Papers  to  be  read 
;and  discussed  will  be  the  following  :  "  Direct  Current  compared  with 
Three-Phase  Current  for  Driving  Steel  Works  Plant,"  by  Mr.  C.  A. 
Ablett,  and  "'  Some  Defects  in  Electrode  Deposited  Iron,"  by  Mr.  W.  E. 
iHughes. 

Miscellaneous. 

In  reply  to  a  question  by  Capt.  Wedgwood  Benn  in  the  House  of 
Commons  last  week,  Mr.  Bridgeman  stated  that  there  were  now  no  restric- 
tions on  the  importation  of  electric  light  bulbs  from  any  source. 

At  ."^pennymoor  (Durham)  on  the  23rd  ult.,  the  Weardale  Steel,  Coal 
&  Coke  Company  were  fined  £50  for  insufficiently  protecting 
electric  wtbes  at  their  by-product  ovens,  Tudhoe  Works,  whereby 
George  C!opeland  met  his  death  on  Feb.  1  by  coming  in  contact  with  a 
•live  wire.  Wm.  Shand,  electrical  engineer  for  the  company,  said  the 
■wire  w^s  put  up  in  the  ordinary  way  and  there  was  no  cradle  underneath. 
The  wires  had  been  in  the  same  condition  for  12  years  and  no  complaint 
■had  been  made  until  the  accident  occurred. 

We  learn  that  such  striking  results  have  been  obtained  by  the  new 
Long-uistance    Marconi    Wlreles.s    sets    on    board    the    Cunarders 

Imperator,'' "'  Mauretania  "  and "'  Carmania  "  that  a  rapid  extension  of 
these  instruments  to  other  great  liners  may  be  expected.  The  White 
Star  Uners  "  Olympic,"'  "'  Adriatic,'"  "  Baltic,"'  "  Celtic,"  "  Cedric  "  and 
"■  Megantic  "  are  being  similarly  equipped,  and  wiU  carry  the  new  appa- 
.ratus  on  their  next  sailings  from  England.  All  these  ships  will  now  have 
direct  inter-communication  with  land  o%er  a  distance  of  1,400  miles. 
Radiotelegrams  may  be  handed  in  at  any  Post  Office,  but  the  word 
"'  Aberdeen  ""  must  be  included  in  the  address  after  the  name  of  the  ship. 
The  charge  is  10 Jd.  per  word. 

At  last  week's  sitting  of  the  Royal  Commission  on  Awards  to  Inven- 
tors, the  Chloride  Electrical  Storage  Company  claimed  a  royalty  of  (5d. 
for  each  of  their  improvements  to  electric  accumulators  supplied  to  the 
Ministry  of  Munitions  through  four  accumulator  firms  on  the  ground  that 
the  Ministry  had  advised  the  claimants  that  they  would  be  responsible 
for  royalty  payments.  The  claim  covered  the  sale  of  53,000  improve- 
ments, against  the  Jlinistry's  figure  of  18.000.  After  hearing  claimants' 
statement,  Mr.  Justice  Sargant  suggested  that  the  Company  and  the 
Ministry  representatives  should  go  into  the  figures,  and  if  they  could 
come  to  an  agreement  he  thought  the  royalty  for  expenses  on  each 
accumulator  supplied  was  not  unreasonable. 

Bankruptcies  and  L.ianidations. 

The  discharge  of  Wm.  Hy.  Howard  (lately  trading  as  the  Holborn 
Electrical  Company),  5,  Featherstone-buildings,  Holborn,  London,  E.C., 
is  suspended  for  two  years  ending  Feb.  27,  1922. 

"It  is  proposed  to  wind  up  the  Spanish  &  General  Wireless  Trfst, 
Ltd.,  voluntarily,  and  to  form  a  new  compan}',  to  be  named  the  Spanish  & 
Oeneral  Corporation,  Ltd. 


Tenders  Invited  and   Accepted. 

Dunedin  (N.Z.)  Council  require  tenders  by  April  20  for  electric  car 
bodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk. 

Tenders  are  invited  for  electric  wiring  and  fitting  of  the  Tydraw 
Workmen's  Institute,  Tynewydd,  Treherbebt.  Tenders  by  April  13 
to  the  Secretary. 

Leith  Corporation  want  tenders  by  April  13  for  one  year's  supply  of 
overhead  electrical  and  car  fittings,  insulated  wire,  &c.  Schedules,  &c. 
from  the  Burgh  Surveyor. 

Manchester  Electricity  Committee  want  tenders  by  April  14  for  a 
10-ton  overhead  hand-power  travelling  crane.  Specifications  from  Mr. 
F.  E.  Hughes,  Town  Hall,  Manchester. 

Glasgow  Corporation  require  tenders  by  April  14  for  wiring  and 
fitting  work  in  the  extension  of  the  Knightswood  Hospital.  Specifications 
from  the  office  of  Public  Works,  64,  Cochrane-street,  Glasgow. 

Bedwelty  Urban  Council  require  tenders  by  April  12  for  electric 
light  wiring  and  fittings  at  Pengam  and  Aberbargoed.  Specifications 
from  the  Clerk,  High-street,  Bargoed,  or  Mr.  R.  H.  Fletcher,  Cardiff. 

Glasgow  Corporation  require  tenders  bj'  April  12  for  wiring  and  fitting 
work  in  connection  with  the  Gilshockill  area  housing  scheme.  Schedules 
and  forms  of  tender  from  the  Electrical  Engineer,  75,  Waterloo-street. 

Canterbury'  Corporation  invite  tenders  for  one  1,000  kw.  three- 
phase  turbo-alternator  and  surface  condenser  two  rotary  converters 
and  a  superheater.  Specifications  from  Messrs.  May  &  Hawes,  36, 
Victoria-street,  S.W.I,  and  tenders  to  Town  Clerk  by  4  p.m.,  April  19. 

Tenders  are  inWted  for  the  supply  of  about  55  tons  of  hard-drawn 
electrolytic  copper  wire  for  two  municipal  electricity  works  in  the  Tbond- 
HJEM  (Norway)  district.  Tenders  to  Prof.  0.  S.  Bragstad,  Trondhjem, 
by  .\pril  15. 

Cardiff  Corporation  invite  tenders  for  the  supply  and  erection  of  a 
5,000  kw.  turbo-alternator  and  surface  condensing  plant.  Specifications 
and  forms  of  tender  from  the  Electrical  Engineer,  The  Hayes,  Cardiff, 
and  tenders  to  the  Town  Clerk  by  April  29. 

Tenders  are  invited  up  to  May  5  for  supply  and  deUvery  to  the 
Postmaster-General's  Department,  State  of  Western  Australia  of  insu- 
lators, bolts,  brackets,  &c.  Specifications  from  the  Commonwealth  Offices, 
Room  406,  Australia  House,  Strand,  London,  W.C.  2. 

Yarmouth  Corporation  require  tenders  by  April  16  for  a  2,000  kw. 
turbo-alternator,  a  750  kw.  rotary  converter  and  transformer  and  a 
750  kw.  frequency  charger.  Specifications  from  Messrs.  Preece,  Cardew 
&  Rider,  8.  Queen  Anne's-gate,  Westminster,  S.W.I. 

Sunderland  Corporation  invite  tenders  for  two  water-tube  boilers, 
with  integral  superheaters,  mechanical  stokers,  vertical  c.i.  tube  econo- 
misers,  one  l.OCO  kw.  rotary  converter,  &c.  Specifications  from  Mr.  A. 
S.  Blackmail,   and  tenders  to  Town  Clerk  by  April  28. 

The  Jlinistry  of  Communications  (Director  of  Telegraphs  and  Tele- 
phones), Athens,  require  tenders  by  May  13  for  supply  of  wooden  poles, 
galvanised  and  brass  wire,  insulators,  telephone  cables,  exchange  equip- 
ment, &c.     Speciticatious  from  the  Ministry  of  Communicationa. 

The  Agent-General  for  Western  Australla  invites  tenders  for  one 
7.500  kw.  turbo-alternator  and  condensing  plant  for  the  Perth  power 
station.  Specifications  and  tender  forms  from  the  consulting  engineers 
(Messrs.  Merz  &  McLellan),  32,  Victoria-street,  London,  S.W.I,  and 
tender  forms  may  also  be  obtained  from  the  Agent-General,  to  whom 
tenders  are  to  be  addressed  at  Savoy  House,  Strand,  London,  W.C.2,  by 
noon  May  14. 

Hackney  (London)  Borough  Council  is  recommended  to  accept  the 
tender  of  British  Insulated  and  Helsby  Cables,  Ltd.,  for  e.h.t.  cables  at 
£17,002. 

Stepnky-  (London)  Borough  Council  received  eight  tenders  from 
seven  firms  for  the  supply  of  switchgear  for  the  Whitechapel  and  Mile 
End-road  sub-stations,  and  the  lowest,  that  of  A.  Reyrolle  &  Company 
(at  £7.760  10s.),  has  been  accepted.  The  highest  tender  was  £9,910. 
The  Council  has  also  placed  orders  with  the  British  Mannesmann  Tube 
Company  for  24  steel  tubular  electric  standards  at  £14  5s.  3d.  each;  with 
W.  T.  Henley's  Telegraph  Works  Company  for  2i  miles  of  cable  (at  £4,349) 
and  for  house  service  cable  at  £385  ;  and  with  Sutton  &  Company  for 
li  mile  of  earthenware  pipes  and  i  mile  of  troughs  and  covers  at 
£215  OS.  Id 

Business  Items.  &c. 

We  have  received  from  the  Hackbridge  Cable  Company,  Ltd.,  their 
monthly  desk  calendar  for  April. 

Fredk.  Cieo.  Burton  and  Reg.  Boardley  ( trading  as  the  Victor  Engineer- 
ing &  Supply  Company),  electrical  engineers  and  contractors,  17,  Lloyd- 
street,  Manchester,  have  dissolved  partnership.  Debts  by  Mr.  Boardley, 
who  continues  the  business  under  the  same  style  and  at  the  same  address. 

The  Automatic  &  Electric  Furnaces,  Ltd.,  have  appointed  Messrs.  F. 
Hiorth  &  Sons,  Josefinegade  13,  Christiania,  Norway,  agents  for  Wild- 
Barfield  electric  furnaces  for  Norway  and  Denmark.  A  furnace  ivill 
be  erected  at  the  above  address,  where  demonstrations  will  be  given  to 
those  who  are  interested  in  the  automatic  steel  hardening  process. 

In  a  well-illustrated  pamphlet  on  the  efficient  lighting  of  shop 
windows  and  interiors  Messrs.  Holoplane  Ltd.,  give  some  particulars, 
with  prices  of  Holophane  reflectors  and  bowls,  excellite  glassware,  &c. 
Efficient  lighting  is  essential  to  good  salesmanship,  and  by  the  use  of 
Holophane  reflectors  the  best  and  most  economical  results  are  obtained 
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Patent   Record. 


SPECIFICATIONS  PC  BLUSHED. 

Thi  follomnt  abstraci  from  some  or  the  speci~.ij::::'-i  rc^rUy  published  Ajw  bent 
tftcially  compiled  by  Messrs.  Mbwburn,  Ellis  i  Co..  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane.  London,  W.C. 

Wkenevo  the  dale  applied  lor  differs  trom  the  date  on  which  the  application  was  lodftd 
gt  the  Patent  Office  the  lormtr  is  tivtn  in  brackets  alter  the  titlt. 
19U  Specification. 
11  657  Maroubrond  &  Do  RoussETT.    Indicatins  arrangements  for  electricity  supply 
systems.    (12/5/H.) 

1916  Specifications. 

138 368  Tucker.    Microphones.    (15  9/16.    Complete     accepted,     22/5/17:      patent 

sealed  22.5,17.1 
138  940  Clerget  i  Soc.  Clerget.   Blin   et  Cie.     Connection   for  electric  leads. 

(24/11/16.) 

1917  Specification. 

1 12.264  Siemens  i  Halske  Akt.-Css.     Electric  incandescent  lamps.    (29/12/16.) 

1918  Specifications. 
120.899  DixTON.    Telegrapliy.    (1/1117.) 

138,377  Henley's  Telegraph   Works  Co.  &  Crovbr.     Distribution   of  electrical 

enersy.    (12  818.) 

Each  main  conductor  is  divided  into  a  plurality  of  subsidiary  conductors,  whereof 

the  innermost  subsidiary  conductor  of  each  main  conductor  is  run  at  the  full  voltage 

of  the  system,  whilst  the  remaining  subsidiary  conductor  (or  conductors)  is  (or  are) 

arranged  concentrically  or  externally  relatively  to  the  innermost  conductor,  and  is 

(or  are)  operated  at  relatively  lower  voltages,  which  decrease  in  the  order  of  the 

distance  of  the  respective  conductors  from  the  innermost  conductor. 

138,383  Latour.    Automatic  alarm  devices  for  use  with  vacuum  tube  relays.  (4/10/17.) 

1919  Specifications. 
124.211  Fery.    Electric  storage  cells.    (30/4/17.) 

127,826  Meunier.     Electric  heaters  for  ironing,  cooking,  heating  and  like  apparatus 

(4  6/18.) 
129.254  Benjamin  Electric,  Ltd.    Electric  switches.    (3  7/18.) 
129.621  LuNDBERG  i  Natkorst.    Apparatus  for  discovering  and  determining  elec- 
trically the  location  of  veins  of  ore  or  mineral.    (18/7/18.) 
129.653  Dechelle.    Electric  lighters.    (12  7/18.) 
130.996  Pattay  &  Jaquemot.    Magneto-electric  pocket  lamp.    (7/8/18.) 
133.678  Anzani.    (jontact-breakers  for  high-tension  magnetos.    (9/10/18.) 
133.715  Russ  &  Russ.     Electrical  driving  means  for  phonographs  or  the  like.  (1/9/17.) 
133.967  CiouRTiADE.    Regulators  for  dynamo-electric  machines.    (18/7/16.) 
134,812  Automatic  Tf.lephone   Mfg.  Co.    Automatic  or  semi-automatic  telephone 

systems.    (4  11/18.) 
136,817  HuLFisH.    Automatic  telephone  systems.    18/12/17,  Divided  application  on 

121.471.) 
136,848  RosENGART.    Magneto-electriclightingsets  for  cycles  and  the  like.    (21/12/18.) 
138.406  Matheson.    Electrolytic  cells.    (23/1/19.) 
138.430  Gatrill.    Apparatus  for  indicating  the  amount  of  electric  current  passing 

through  a  network  box  link,  and  the  like.    (13  2/19.) 
138.439  Illingworth.    Electrical  cut-outs  or  circuit-breakers.    (18/2/19.) 
138,441  Brecknell.  MuNRO  &  Rogers  &  Willis.    Method  of  and  means  for  connecting 
span  wires  and  fittings  for  the  suspension  of  conductor  or  trolley  wires  in  over- 
head wire  systems  of  electric  traction.    (20  2, 19.) 
138.447  Harrison  &  Eyre.    Fittings  for  electric  and  other  lamps.    (26/2/19.) 
138.488  IvEY  &  Salisbury.    Drain  devices  for  electric  storage  batteries.    (4/4/19.) 
138,530  Jackson  &  Mellersh.    (International  Callophone  Corpn.)    Telephone  systems. 

(27  5'19.) 
138.539  LuT2.     Electric  insulators.    (11/6/19.) 

138.544  Siemens  Bros.  &  Co.  &  Pettigrew.    Telephone  exchanges.    (2/7/19.) 
138,548  Marks.    (Spardon  Electrical  Products  Co.)    Fire  detectors.    (9/7/19.) 

138.558  Phillips  &  Lea.    Shades  or  reflectors  for  electric  lamps.    (2/8/19.) 

138.559  Stewart  &  Penman.     Electric  fusible  cut-outs.     (5/8/19.) 

138,675  B.T.-H.  Co.  &  Wilson.  Protective  gear  for  alternating  electric  current  gener- 
ators.   (18/11/9.) 


APPLICATIONS  FOR  PATEKTa 
Note. — Names  within  parentheses  are  those  ot  communicators  ot  Inueniloni, 
November  20,  1919. 
28.807  Clay  &  Eccles.    Telephone  transmitters  and  receivers. 
28.812  Cooper.    Telephone  ringing  contacts. 
28.820  Brunot  &  Chateau.     Electro-generator  sets. 
28.840  Cohen.    Duplex  cable  signalling.    (27, 5;  19.  U.S.) 

28.844  Hansen.     Wireless  transmission  of  energy.     (7/9/15.  U.S.) 

28.845  AsHCROFT.     Electrolytic  apparatus. 

28,854  Mackley.     Bayonet  joint  sockets  of  electric  lamp-holders.  &c. 

28,856  B.T.-H.  Co.  &Trechman.     Protective  devices  for  a.c.  distribution  systems. 

28.864  Berwick  &  Co.  &  Sizaire.     Electrical  conductors. 

28.872  Chamberlain  &  Hookham  &  James.     Electricity  meters. 

28.873  Chamberlain  &  Hookham  &  James.     Interrupting  devices  for  electric  circuits. 
28.880  Rogers.     Wireless  signalling  system. 

28.882  Waygood-Otis.  Ltd.    (Otis  Elevator  Co.)    Switchboard  apparatus. 
28.889  Sperry  Gyroscope  Co.    Arc  lamps.    (20/11/18.  U.S.) 
28.893  Fairburn.    Controllers  for  electric  motors. 

November  21,  1919. 
28.935  Kitchingman.    Leads  for  arc  lamps. 
28.940  Smith.     Electric  warmers. 
28,944  Automatic  Telephone  Mfg.  Co..  Smith   &  Harrison.    Telegraph  printing 

systems. 
28.949  Norton.    Ojmbined  electric  incandescent  or  glow  lamp-holders  and  switches. 
28.975  B.T.-H.  Co..  Warren  &  Young.    Magneto-electric  machines. 
29.022  KiMBER.     Electric  irons. 

29.029  Etchspare  &  Kornfeld.    Watertight  electric  light  fittings. 
29,033  British  Ever-[?eady  Co.  &  Westney.     Electric  switches. 

November  22.  1919. 
29,078  (Cooper.  Disinfecting  telephone  instruments. 
29.084  Scott-Taggart.    Thermionic  devices. 

29.098  Hayes-Gratze.    Current  detectors  in  connection  with  electric  ignition  of  engines. 
29.124  Coombs  &  Jenks.     Switches. 
29,141  DowsETT.    Thermionic  devices. 

November  24. 
29.186  Anderson.    Controlling  electric  motors  operating  pressure  pumps,  &c, 
29.207  CuRTiss's  &  Harvey  &  Briscoe  &  Cunningham.    Filaments  for  electric  lamps. 
29.253  Dakin  &  Ndrris.     Electric  motors. 
29.276  Jensen.     Arc  lamp  resistance  for  kinematographs.  &c. 
29.280  Merz  &  McLellaNj&  Redman.    Conductor  rails  for  electric  railways.  &c. 
29.284  Jane.     Automatic  interrupters  for  electrical  circuits.    (29/3/16.  Spaia) 
29,296  Chandler.     Wireless  receiving  apparatus. 
29,300  Gale.     Incandescent  welding  by  electricity. 

November  25. 
29.322  MuiRHEAD  &  Heurtley.    Telegraphy. 
29,336  TURNOCK.     Electrically  heitsd  articles. 
29.339  Turner.     Electric  ignition,  collecting.  Stc.,  devices. 
29.392  B.  T.  H.  Co.  (G.  E.  Co.)    Wireless  signalling  systems. 
29.395  Watson.    Magneto-electric  machines. 
29.4<XI  Metropolitan  Vickers  Electrical  Co.    Condensers. 
29.404  Park  Royal  Engineering  Works  &  Joyce.    Switches. 
29,414  Erickssm.    Electric  furnaces. 
29,538  DicoRAT.    Electrically  driven  motor  vehicles.    (27/11/18,  France.) 


Coiiii*«iiies'  Reports,  &c. 

Tlio  Be.vcuv  Klkithic  Siti'LY  Co.Mr.\Ny,  Ltd.,  is  paying  a  5  percent.. 
iliviiliMxi. 

The  direotcrs  of  the  British  Ever-Ready  CoMr.\NY,  Ltd.,  Imve 
ilfclrtred  IV  dividond  i>f  '.5  jier  cent,  on  the  nrdiniiry  shares. 

The  Sibm.vkineCahles'Tri'st  notify  that  tlie  luiipunsdue  on  the  l.Mli 
iiist.  will  be  paid  by  Messrs.  Glyn,  Mills  it  Company,  07,  Lorabard-slrect, 
E.C.2. 

At  the  annual  mectinB  of  the  Dk-tocraph  Telephuxes,  Ltd.,  a  divi- 
dend of  1.5  per  cent,  on  tile  ordinary  shares  wn.s  declared,  and  also  3b.  (id. 
jHT  share  on  the  defern-d  shares.     A  sum  of  £4,(121  wa.s  carried  forward. 
The  directors  of  .Sir  W.  (!.  Armstroxo,  Whitworth  &  Company, 
Ltd.,  have  declared  a  dividend  on  the  ordinary  shares  for  the  half-year 
ende<l  Dec.  :)1  of  Is.  (id.  per  share,  making  2s.  6d.  per  share  for  the  year. 
The  dinctors  of  the  Anolo-A.meki<:ax  Telegrai'H  ('(impanv,  Ltd,, 
have  declari'd  an  interim  dividend  for  the  quarter  ended  March  :tl   of 
l;js.  per  cent,  on  the  ordinary  and  il  10s.  percent,  on  the  preferred  stock. 
The  profit  of  the  Honokono  Tramway  Company,  Ltd.,  for  1019 
aini>unted  to  i:)S,l;i4,  and  with  amount   brought  forward  the  total  is 
£30,lHti.     The  directoi-s  recommend  a  final  dividend  of  Is.  3d.  per  share, 
making  2s.  per  share  for  the  year,  leaving  to  be  carried  forward  £7,1 16. 

After  setting  aside  £10,000  for  delireciation  and  making  provision  for 
excess  profits  duty,  a  dividend  is  recommended  for  11119  on  the  deferred 
shares  af  2s.  and  a  bonus  of  (id.  jier  share  by  the  directors  of  .Stewarts  & 
Lloyds,  Ltd.  A  sura  of  £100,000  is  p'laced  to  reserve,  £70,000  to. 
employee's  l)encfit  reserve  and  £100,000  carried  forward. 

At  the  genera]  meeting  of  the  Sl-ot'on  &  Datchet  Elec tric  Sipply 
Company,  Ltd.,  a  resolution  was  adopted  to  increase  the  capital  by  tlic 
creation  of  oO.OOO  7J  per  cent,  cumulative  preference  shares  of  £1  each, 
of  which  3.5,000  are  to  be  offered  to  shaR'holders.  A  dividend  of  5  per 
cent,  was  declared  for  the  past  year.  A  stim  of  £2,500  was  placed  to 
depreciation  and  reserve  and  £1,230  carried  forward. 

The  accounts  of  the  Isle  av  Wiktit  Electric  Light  &  Power  ('om- 
PANv,  Ltd.,  for  1919  show  a  profit  of  £12,428,  and,  including  £(i.55  brought 
forward,  £13,083  is  available.  After  providing  £5,.5(K>  for  interest  and 
sinking  fund  on  debentures,  the  directors  recommend  that  £(300  be 
allocated  to  writing  down  investments,  £6,500  placed  to  renewal  fund,, 
and  £483  carried  forward. 

At  the  annual  meeting  of  the  Ne\vcastle  Ejiilyn  &  Dlsteict  Electric 
SrpPLY  Co.MPANY,  Ltd.,  Capt.  W.  Lewes,  J.l'.,  and  Mr.  Evan  Rees  were 
added  to  the  board,  and  a  dividend  of  fi  per  cent,  was  declared  for  the 
year  1918.  The  revenue  from  the  supply  of  current  showed  an  increase  of 
20  per  cent.  The  engineer  was  instructed  to  prepare  a  scheme  for  exten- 
sions of  plant  to  meet  the  demand  for  power. 

After  providing  for  debenture  interest,  &c.,  the  net  profit  of  Browett,. 
LiNDLEY  &  Company,  Lto.,  for  1919  was  £20,891.  With  £10,593 
brought  forward,  the  di.sjjosable  balance  is  £31,484.  The  directors  [iro- 
pose  a  further  dividend  on  the  preference  shares  of  9  per  cent,  on  account 
of  arrears,  and  a  dividend  of  8  jjcr  cent,  and  a  bonus  of  4  per  cent,  on  the 
ordinary  shares  (making  12  per  cent,  for  year),  leaving  £19,484  to  be 
carried  forw'ard. 

The  gross  receipts  of  the  London  United  Tramways,  Ltd.,  for  1919 
amounted  to  £496,542,  an  increase  of  £134,115  comjjared  with  1918,  but 
owing  to  continued  advances  in  the  cost  of  labour,  &c.,  working  expenses 
increased  by  £122,855  to  £496,687.  As  a  result  there  is  an  adverse 
balance  of  £145.  After  charging  debenture  and  loan  interest  for  the 
year  and  bringing  into  the  account  the  debenture  interest  for  1918  (paid 
in  Ma}',  1919)  the  total  deficiency  to  be  carried  forward  to  1920  is  £71,578. 
During  1919  the  connections  to  the  mains  of  the  Bro.mlev  (Kent) 
Electric  Light  and  Power  Company,  Ltd.,  increased  from  4,854  to 
5,111  kw.  The  gross  profit  was  £10,479,  compared  with  £7,744  in  191^8, 
and  after  payment  of  debenture  interest  and  trustees"  fees,  &c.  (£2,937), 
and  adding  £1,404  brought  fomard,  the  balance  is  £8,946.  The  directors 
R-coinmcnd  payment  of  a  dividend  at  rate  of  4  per  cent,  for  year,, 
that  £4,500  Ije  "placed  to  reserve,  leaving  £1.44(i  to  be  carried  fonvard. 
The  directors  of  Electro-Bleach  &  By-Products,  Ltd.,  have 
declared  further  interim  dividends  on  account  of  1919  of  34  per  cent,  on 
the  preference  shares  (making  7  per  cent,  for  year)  and  of  7 J  per  cent, 
(less  tax)  on  the  ordinary  shares,  making  14  per  cent,  for  the  year.  The 
directors  have  accepted  an  offer  from  Messrs.  Brunner,  Mond  &  Company, 
Ltd.,  to  purchase  all  their  preference  and  ordinary  shares.  It  is  proposed 
to  exchange  for  every  two  Electro- Bleach  preference  shares  one  Brunner, 
Mond  ordinary  share  and  8s.  in  cash,  and  for  every  two  Electro-Bleach, 
ordinary  shares  one  Brunner,  Mond  ordinary  share  and  3s.  in  cash. 

The  total  revenue  of  the  South  Metropolitan  Electric  Tramways 
AND  Lighting  Company,  J,td.,  for  1919  was  £115,303.  The  expenses 
increased  from  £73,305  in  1918  to  £92,892,  the  net  profit  was  £22,264, 
and  after  adding  balance  brought  forward  and  setting  aside  £7,.50O  to 
renewals  fund  the  surplus  is  £16,681,  compared  with  £22,178.  The 
directors  have  placed  £5,000  to  reserve,  and  after  paj-ing  the  preference 
dividend,  a  balance  of  £1  ,.507  was  carried  forward.  Gross  receipts  from 
electricity  supply  .section  of  undertaking  (including  amount  represented 
by  sale  of  energy  to  tramways)  amounted  to  £26,771,  compared  with 
£22,783. 

Mr.  F.  C.  Gardiner,  who  presided  over  the  annual  meeting  of  the 
Clyde  Valley*  Electrical  Power  Company  on  Thursday  last,  stated 
that  the  trading  profit  for  the  past  year  showed  a  reduction  from  that  of 
1918,  due  to  the  elo.sing  down  of  munition  work  ;  but  the  latter  portion: 
of  the  year  showed  considerable  improvement.     The  output  since  the- 
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close  of  the  year  showed  continued  improvement,  and  the  prospects  for 
the  current  year  were  good.  In  view  of  the  adverse  conditions  so  far  as 
cost  of  labour  and  material  were  concerned,  the  result  of  the  past  year's 
trading  was  most  satisfactory.  Contracts  for  supply  showed  an  increase 
during  the  year  of  14,442  h,p.,  and  connections  to  mains  an  increase  of 
11,217  H.p. 

The  profit  of  the  C.4MBRIDGE  Electric  Supply  Company,  Ltd.,  for 
li)19  was  £8,657,  and  with  £2,352  brought  forward  the  total  is  £11,209. 
After  deducting  debenture  and  other  interest  and  placing  £2,500  to 
depreciation,  the  balance  is  £6,842.  The  directors  recommend  payment 
of  a  dividend  of  5  per  cent,  for  the  year,  leaving  £2,382  to  carry  forward. 
In  order  to  meet  expenditure  on  further  extensions  of  mains,  &c.,  it  is 
proposed  to  call  up  the  remaining  £1  per  share  on  the  9911  shares  aready 
issued  and  to  raise  £10,000  by  the  issue  of  debentures  for  10  years  carrying 
inteR?st  at  7J  per  cent,  per  annum.  Mr.  R.  F.  Scott  succeeds  Mr.  1). 
Munsey  as  chairman  and  Mr.  R.  C.  Pierce  has  been  elected  to  fill  the 
vacancy  caused  by  the  retirement  of  Mr.  Munsey. 

Mr.  Geo.  Alderson  Smith,  who  presided  over  the  meeting  of  the  Sc.iR- 
BoRoroH  Electric  Scpply  Comi>.\ny,  Ltd.,  on  the  30th  ult.,  said  that 
the  proposed  div-idend  of  2^  per  cent,  was  the  maximum  allowed.  Mr.  A. 
A.  Campbell  Swinton,  managing  director,  pointed  out  that  if  they  earned 
much  more  than  sufficient  to  pay  the  dividend  the  Electricity  Commis- 
sioners would  tell  them  they  must  reduce  their  prices.  That  x^olicy 
would  bring  all  electrical  enterprise  to  an  end.  They  could  not  raise 
money  for  extensions  if  it  was  only  going  to  get  '2\  per  cent.  Edmund- 
son's  Electricity  Corporation  supplj^ng,  35  towns,  were  promoting  a 
special  Act  of  Parliament  to  increase  their  prices  and  get  themselves  out 
of  the  difficulty.  Sir  Charles  Parsons  was  re-elected  a  director,  and  Mr. 
F.  G.  Holden,  the  engineer  and  manager,  was  also  added  to  the  board. 

Addressing  the  shareholders  of  the  Liverpool  District  Lighting 
Company,  Ltd.,  last  week,  the  chairman  (Mr.  Charles  McLaren)  stated 
that  the  sales  of  current  during  1919  increased  very  considerably  and 
were  still  increasing.  128  new  consumers  were  connected,  and  many 
more  might  have  been  added  had  it  been  possible  to  get  the  necessary 
cable  and  meters.  The  new  business  already  obtained  this  year  was 
estimated  to  consume  100,000  units  per  annum,  and  their  only  diffi- 
culty was  getting  cable  and  meters  to  enable  them  to  give  the  supply. 
It  was  proposed  to  lay  a  new  main  cable  to  iSeaforth  to  deal  with  the 
growing  demand  in  that  part.     The  profit  had  increased  from  £2,469  in 

1918  to  £5,841,  due  to  the  increased  number  of  units  sold  and  the  in- 
creased price.  The}'  were  pav'ing  a  dividend  at  the  rate  of  5  per  cent, 
per  annum,  and  placing  £1,000  to  reserve. 

The  profit  of  the  Waste  Heat  and  Gas  Electrical  Generating 
St.itions,  Ltd.,  for  the  year  ended  Jan.  31,  1920,  was  £39,626  (against 
£38,646  in  previous  year).  Deducting  £13,500  transferred  to  reserve 
and  adding  amount  brought  forward  the  profit  available  is 
£43,464,  the  directors  recommend  that  a  dividend  be  declared 
at  the  rate  of  8  per  cent,  for  the  year,  leaving  a  balance  to 
be  carried  forward  of  £17,864.  There  has  been  considerable  delay 
in  the  delivery  of  the  plant  for  the  new  power-station  at  Horden, 
and  it  is  not  expected  that  it  will  be  completed  and  ready  for 
operation  until  the  middle  of  this  year.  The  new  generating  plant  at 
Weardale  has  been  run  satisfactorily,  but  it  is  not  yet  in  continuous 
operation.  Capital  expenditure  during  the  year  amounted  to  £45,039 
14s.  6d.,  mainly  in  connection  with  the  new  power-station  at  Horden. 

The  holders  of  the  obligations  of  the  Const.i.ntinople  Telephone 
CoMp.iNY  have  adopted  a  scheme  for  discharging  the  arrears  of  interest, 
which  has  not  been  paid  since  July  1,  1914.  The  arrears  are  to  be  met  by 
the  issue  of  certificates  for  £20,  bearing  interest  at  6  per  cent,  per  annum, 
the  balance  of  £1  to  be  paid  in  cash.  The  date  for  the  payment  of  the 
principal  sum  of  the  obligations  has  been  deferred  for  five  years — to 
June  30,  1934.  It  is  also  proposed  to  deal  with  the  pre-war  indebtedness 
to  contractors  and  others  in  the  same  manner.  The  president  (Sir  Alex. 
Roger)  stated  that  when  they  secured  re-possession  of  the  property  a 
modification  of  their  concession  was  granted  for  the  time  being  by  the 
Turkish  Government  in  view  of  the  altered  circumstances  and  the  in- 
creased cost  of  working.  As  a'  result  the  earning  power  had  been  im- 
])roved,  and  they  had  every  reason  to  believe  that,  unless  anything  un- 
foreseen happened,  they  should  be  in  a  position  to  pay  the  Interest  on  the 
obligations  and  the  certificates. 

The  gross  profit  of  the  Madras  Electric  Tramways  (1904),  Ltd.,  for 

1919  was  £33,839.  10s.  7d.  After  debiting  interest  and  London  office 
expenses,  making  provision  for  del>enture  stock  sinking  fund  and  trans- 
ferring £12,000  to  depreciation,  the  balance  is  £14,705.  With  £4,820 
from  1918  the  total  is  £19,525.  Deducting  the  dividends  on  the  pre- 
ference shares,  and  the  interim  dividend  of  4  per  cent,  on  the  ordinary 
shares,  the  balance  is  £11,234.  The  directors  recommend  payment  of  a 
further  dividend  of  4  per  cent,  on  the  ordinary  shares,  making  8  per  cent, 
for  the  year,  the  contribution  of  £1,000  to  a  gratuity  fund  for  the 
employees  in  Madras,  and  the  transfer  to  general  reserve  of  £3,000, 
leaving  to  be  carried  forward  £4,944.  Wages  and  the  cost  of  materials 
have  continued  to  advance,  revisions  in  fares  were  made  during  the 
year,  but  these  have  only  partially  met  the  enhanced  cost  of  running. 

The  accounts  of  W.  T.  Henley's  Telegraph  Works  Company,  Ltd., 
for  1919  show  a  profit  of  £203,368,  and  after  d.  ,liu  tini.'  directors'  and 
auditors'  fees,  debenture  interest  and  amount  w  ntt.  n  nit  Imv  depreciation 
on  buildings  and  machinery'  (£34.743),  and  ad.liii-  tIJJ.i  oO  from  1918, 
the  total  is  £290,634.  Deducting  income  tax  (£4."), 458).  amounts  trans- 
ferred to  reserve  (£20,000)  and  to  account  for  depreciation  of  Govern- 
ment loans  and  trustee  securities  (£9,543),  and  paying  the  dividend  on 
the  preference  shares  (£9,000)  and  the  interim  dividend  on  the  ordinary 


shares  (£10,000),  the  available  balance  is  £196,633.  A  sum  of  £5,000  has 
been  placed  to  staff  pension  and  deferred  pay  funds,  and  the  directors 
recommend  payment  of  a  final  dividend  on  the  ordinary  shares  of  2s.  6d. 
per  share,  less  tax  (making  3s.  for  the  year).  This  will  require  £50,000, 
and  leave  to  be  carried  forward  £141,633.  Henley's  Tyre  &  Rubber 
Company,  the  whole  of  the  capital  of  which  is  held  by  the  company,  has 
had  a  successful  year's  trading,  and  the  tyres  manufactured,  both  pneu- 
matic and  solid,  have  secured  a  very  high  reputation.  The  directors 
record  with  regret  the  death  of  the  Earl  of  Galloway,  one  of  the  directors. 

Sir  Robert  Hadfield,  Bart.,  who  presided  over  the  annual  meeting  of 
Hadfield's,  Ltd.,  on  Monday,  said  that  reconstruction  apjieared  to 
present  as  many,  if  not  more,  difficulties  than  the  conditions  met  with 
in  wartime.  The  great  trouble  had  been  in  securing  the  aid  which  might 
have  been  expected  from  their  workers,  for  it  was  as  much  in  their 
interests  as  in  the  interests  of  the  employer  to  have  continuous  and 
increased  production.  The  help  rendered  since  the  war  was.  however, 
anything  but  satisfactory.  There  had  been  much  delay  in  the  com- 
pletion of  their  various  new  plants.  The  moulders'  strike  brought 
everything  to  a  standstill,  and  consequently  there  had  been  unavoidable 
delays  generally  to  industrial  work.  That  meant  seriously  reduced 
output,  for  which  the  workers  themselves  had  to  pay  the  cost.  It  was 
decided  to  increase  the  capital  of  the  company  by  £500,000  to  enable 
the  directors  to  carry  into  effect  the  agreement  for  an  exchange  of  shares 
with  Harper  Bean,  Ltd.  It  was  reported  that  since  the  Harper  Bean 
proposal  was  decided  upon  opportunity  had  arisen  to  acquire  a  block 
of  30,000  shares  in  John  Baker  &  Company,  of  Rotherham. 

The  gross  receipts  of  the  Sunderland  District  Electric  Trajiways, 
Ltd.,  exceeded  those  of  1918  by  £12,963  (or  34-9  per  cent.),  and  those  of 
1914  by  70  per  cent.  The  rolling  stock,  cables  and  electrical  equipment 
will  have  to  be  renewed  and  the  car  sheds  and  repairing  shops  enlarged. 
The, chairman  (Mr.  H.  R.  Hogg)  stated  at  the  meeting  last  week  that  they 
would  have  to  put  themselves  in  the  position  of  being  able  to  carry 
6,000,000  passengers  annually,  compared  with  45  millions  six  years  ago. 
Their  cars,  which  have  not  been  able  to  be  renewed  during  the  war,  must 
be  gradually  replaced  at  a  cost  of  nearly  £2,000  each,  compared  with 
£700  in  pre-war  days  ;  the  cost  of  current  had  been  increased  by  nearly 
100  per  cent.,  and  they  were  paying  the  staii  large  increases  in  salaries 
and  wages.  For  the  years  1912-1919,  after  deducting  from  the  interest 
on  investments  a  small  amount  for  sinking  fund  on  a  portion  of  the 
capital,  their  total  receipts  were  £311,192.  14s.,  and  their  working  ex- 
penses for  the  same  period  (including  power)  were  £189,000.  lis.  3d.,  or 
60|  per  cent,  of  the  receipts.  Interest  on  debentures  was  £78,197  Os.  9d., 
leaving  only  £44,000  (14J  per  cent,  of  the  whole)  for  reparations  due  to 
war-time  work  postponed.  Therefore,  unless  the  Board  of  Trade  acted 
quickly  in  granting  power  to  charge  those  who  ride  in  the  cars  the  present 
cost  of  their  carriage  the  whole  system  must  fall  to  pieces  from  natural 
decay.  The  rise  in  wages  in  November  was  hitting  them  badly,  for 
although  the  gross  receipts  had  increased  in  the  interval  (20  weeks)  by 
£3,100  over  last  year's  similar  period,  operating  costs  had  gone  up  by 
£5,600.  He  said  that  last  year's  accounts,  after  proriding  its  full  share 
towards  general  reserve,  showed  sufficient  to  pay  something  on  the  pre- 
ference shares,  and  the  board  proposed  a  dividend  of  5  [kt  cent,  on  their 
written  down  value  {2\  on  their  original).  That  was  the  first  money  sch 
apportioned  in  the  15  years  of  the  company's  working  existence. 

At  an  extraording  general  meeting  of  the  British  Aluminium  Com- 
pany, Ltd.,  last  week  the  resolution  passed  on  March  15  to  alter  the 
articles  of  association,  to  increase  the  capital  to  £1.500,000  and  to  capi- 
talise the  reserves  was  confirmed.  At  the  subsequent  ordinary  general 
meeting  the  chairman,  Mr.  A.  W.  Tait,  said  the  demand  was  such  that  the 
company'sworks were  now  fuUyengaged  in  giving  their  maximum  ouput. 
There  was  a  healthy  demand,  not  only  in  this  country,  but  also  abroad 
to  meet  the  heavy  requirements  for  the  motor  trade  and  for  domestic 
utensils.  They  could  foresee  increasing  demands  in  the  motor,  electrical 
and  other  industries,  and  those  demands  were  at  present  largely  in  excess 
of  pre-war  requirements.  The  situation  was  a  little  obscure  owing  to  the 
fact  that  the  industry  in  France  and  in  Switzerland  was  considerably 
handicapped  at  present  by  shortage  of  essential  raw-  materials.  The 
large  works  which  were  put  up  in  Germany  by  certain  manufacturing 
interests,  with  the  assistance  of  the  German  Government,  depended 
entirely  upon  electricity  generated  by  means  of  brown  coal  or  lignite,  and 
it  was  not  considered  probable  that  those  works  could  be  continued 
economically  in  normal  times. 

The  Government  had  laid  considerable  stress  upon  the  necessity  of 
developing  the  natural  resources  of  this  country,  one  of  which  was  water- 
power,  but  the  company  could  not  usefully  proceed  further  with  their 
Lochaber  water-power  scheme  until  the  policy  of  the  Government  with 
regard  to  hydro-electric  development  had  been  definitelj'  settled.  A 
Commission  had  been  appointed  to  investigate  the  resources  of  the 
countrj'  in  this  respect,  and  a  large  amount  of  work  had  Ijeen  done,  but 
the  final  report  had  not  yet  been  made.  When  this  was  issued  and  the 
Government  had  announced  its  policy,  the  company  would  then  again 
carefully  consider  the  position.  As  to  the  Orsieres  power  scheme  in 
Switzerland,  which  was  closed  down  during  the  war,  work  was  recom- 
menced during  1919,  and  it  was  hoped  to  complete  the  construction  of 
the  tunnels,  intakes  and  penstock  during  this  year,  It  was  not  intended 
to  place  orders  for  the  construction  of  the  pipe  line  or  for  the  erection 
and  equipment  of  the  power  house  and  factory,  in  hope  that  by  the  time 
that  became  necessary  the  situation  on  the  Continent  with  regard  to 
labour,  materials  and  transport  would  have  become  more  clearly 
defined  than  it  is  at  present.  Having  dealt  with  the  increased  cost  of 
operation  and  with  the  accounts  of  the  past  year,  the  report  was  adopted 
and  a  dividend  at  the  rate  of  10  per  cent,  for  the  year  was  declared. 
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New  Companies. 

DAVIES  BROTHERS  &  DAVIES,  LTD.  (Il)j..t,j9).— Private  company. 
Keg.  -Mar.li  IT.  lapital  £."..iKHt  in  £\  slmres.  To  carry  on  the  business  of 
motor,  mcclianiciil,  olfctrical,  toU-i)lione  and  general  engineers,  nianu- 
facturere  of  and  dealers  in  sparking  plugs.   &c.      First  directora  art>  : 

F.  E.  Davies,  E.  F.  Da\ie3,  C.  H.  Davics.  O.  T.  Davias.  R.  Davies,  .1.  (J. 
Davies,  E.  T.  Davies.  Secretar>- :  C.  H.  Davies,  41".,  Mansel-stn-et, 
Swansea. 

DICK,  KERR  *  COMPANY.  LTD.  (165,54C).— Private  company  ; 
reg.  March  22.  capital  £100  in  £1  shan-s.  to  carry  on  the  business  of  elec- 
trical and  general  engineers  and  contractors,  &c.  The  subscribers  are 
E.  J.  Alldis  and  G.  Dickson,  clerks.  Reg.  office,  Queen's  House,  Kings- 
way,  w.f-. 

ENOINEERINQ  &  LIGHTING  EQUIPMENT  COMPANY.  LTD.  (l()r),048). 
—  Private  crnpanv.  Re?.  March  10,  capital  tl."..l«KI  ill  £1  shan-s,  to 
take  over  the  business  of  electric  and  nuchauical  engineers  and  manu- 
facturers carried  on  by  Bird  &  Wells,  and  lately  aei|iiired  by  them  from 
Engineering    and   Arc    Lamps,    Ltd.     Permanent    directors :  W.    Bird, 

G.  J.  Wells  and  S.  A.  Marples.     Rc;_'.  ottice  :  Sphere  Works.  St.  Albans. 
FINTONA  ELECTRIC  LIGHT   COMPANY.  LTD.     (4,918).— Private  com- 
pany.    Reg.  in  Dublin,  .March  1.  capital  £4,000  in  £1  shares,  to  carry  on 
the  business  indicated  bv  the  title.     First  directors  are  :  Dr.  F.  Bradley, 

.  J.  Baxter,  S.  M.  McCrae,  H.  F.  Jones  and  J.  F.  Buchanan.  Solicitors  : 
Dickie  and  Carson,  Omagh. 

FLETCHER  ELECTRO  SALVAGE  COMPANY,  LTD.  (164,150)— Private 
company.  Reg.  Feb.  17,  capital  £10.000  in  £1  shares,  to  take  over  the 
business  of  electro  deposit  )rs  of  metal  carried  on  as  Fletcher  &  Martin. 
Reg.  office  :    3.  Pcnarth-street,  Old  Kcntroad,  London,  S.E. 

GREEN  &  SMITH,  LTD.  (105,002). — Private  company.  Reg.  March 9, 
capital  £l.">.(Hio  in  £1  shares,  to  take  over  the  business  of  an  electrical 
engineer  and  contractor  carried  on  by  J.  D.  Green  as  "  Green  &  Smith." 
First  directiirs  arc  :  J.  D.  Green  and"  J.  G.  Craven.  Reg.  office  :  Albert 
Works,  Meadow -Jane,  Leeds. 

METAL  TRADERS,  LTD.  (1153,269). — Private  company.  Reg.  March 
15,  capital  £2oo.(Mio  in  £10  slrares.  To  carry  on  the  business  of  refiners 
of,  dealers  in  and  shippers  and  brokers  of  tin,  zinc,  copper,  lead,  alu- 
minium, &c.  First  directors  are  :  Sir  Robert  Balfour,  Bart.,  K.  Mathie- 
son  and  A.  E.  Williamson.     Reg.  oliice  :  7,  Gracechurch-street,  E.C. 

A.C.  SPARKING  PLUG  COMPANY,  LTD.  (104,744.)- Pri  vate  company  : 
reg.  March  2,  capital  £20,000  in  £1  shares,  to  acquire  from  the  Champion 
Ignition  Company  (Flint,  Michigan,  U.S.A.)  the  concessions,  patents, 
patent  rii'hts  and  "trade  marks  of  the  A.C.  sparking  plug,  and  the  business 
therein  i^r  cfrtain  countries. 

VICKERS-HELVETIA.LTD.  (105,529). — Private  company ;  reg.  March  20, 
capital  £l.00tt  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  steel,  iron,  brass  and  metals,  founders,  electricians,  elec- 
trical engineers,  &c.  First  directors  are  Sir  Francis  H.  Barker,  S.  V. 
Darflicr.  and  H.  Robinson.  Reg.  office,  Vickers  House,  Broadway, 
Westminster. 

WOODWARD,  SONS  &  COMPANY,  LTD.  ( 11,051).— Private  company  ; 
reg.  March  18.  capital  £5,000  in  £1  shares,  to  take  over  the  business 
<?arried  on  by  F.  .1.  Woodward,  electrical  engineer  and  contractor.  First 
directors  are  F.  J.  Woodward,  .J.  0.  Woodward  (and  secretary)  and  F. 
Woodward.     Reg.  office,  147.  Renfield-street,  Glasgow. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  April  7. 

Copper —  Price.  Inc.  Dec. 

Bestsslected perton  £114     0     0  —  — 

Electro  Wirebars £114     0     0  —  £10     0 

H.C.  wire  basis per  lb.  la.     3jd.  —  — 

Sheet Is.     5  §d.  —  — 

-Phosphor -hronze  Win — 
Phosphor-bronze 

wire, basis  „  Is.  751-  —  — 

Bra»t  60/40— 

Rod,  basis     „  Oj.  lljd.  —  — 

Sheet,  basis   „  Is.  4U1.  —  — 

Wire,  basis    „  Is.  4d.  —  — 

Iron — 

Cleveland  Warrants     perton  £10     7     0  — •  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £47     0     0  —  — 

Ltad  Pig — 

English £43     0     0  —  — 

Foreign  or  colorriil            ,,  40     0     0  —  £0     5    0 

Tin— Ingot    ,  355     0     0  £9  10     0 

Wire,  basis    per  lb.  0     4     3i  —  Ud. 


I'^ttrly    Vears   .Vro. 

(The  Electrician,  April  10,  1880.) 

The  Ei.Ei  Tito-MoToB  Teleor.vph. — Edison  has  sold  his  electro-motor 
telegraph  to  the  Western  Union  for  £20,000. 

1)11.  ('.  W.  .'^iKMKNS. — This  distinguished  electrician  has  been  elected 
an  honorary  mcinlx-r  of  the  American  Institute  of  Mining  Engineers. 

■'  The  ENrvcLOPEDl.\  Brit.\nsica." — Sir  William  Thomson  is  writing 
the  articles  on  pressure  gauges  and  thermometry  for  the  "  Enelo|K'dia 
Britannica." 

The  Vk  toRIa  Dock.s. — We  do  not  know  how  many  tenders  were  sent 
in  for  lighting  these  docks  by  the  electric  light,  or  the  amount  of  the 
various  tenders,  but  we  have  heard  that  the  amount  of  one  tender  «as 
considerably  over  £3t>,(X)0. 

Society  of  Technical  Exoiseers. — We  are  requested  to  mention 
that  in  consequence  of  the  unavoidable  absence  of  Dr.  C.  W.  Siemens, 
his  Pa]K>r  "  On  the  Apjilication  of  the  Dj-namo  Electric  Current  to  the 
Fusion  of  Refractory  Materials  in  Considerable  Quantities,"  which  it 
was  stated  by  the  President  at  the  last  meeting  would  be  read  on  the 
14th  inst.,  is  postponed  until  the  28th  inst.  The  Papers  to  be  read  on 
the  14th  are  :  I.  "  Note  on  some  EtTccts  Produced  by  the  Immersion  of 
Iron  and  Steel  Wire  in  Acidulated  Water,"  by  Prof.  D.  K.  Hughes, 
member  ;  2.  "  Note  on  Prof.  Hughes"  Communication,"  by  W.  Chandler 
Roberts.  Esq.,  F.R.S.  ;  3.  "  On  the  Adhesion  of  Metals"  Produced  by 
Currents  of  Electricity,"  by  Augustus  Stroh. 

Pauodv. — There  seems  to  Ix;  a  popular  misapprehension  about  con- 
versing through  a  telephone.  It  is  not  necessary  to  roar  into  the  instru- 
ment so  that  you  can  be  heard  eight  blocks  away.  The  telephone  don't 
work  on  that  principle.  If  you  are  talking  to  a  man,  don't  yell  so  as  to 
disturb  all  peaceable  citizens.  Stand  back  2  ft  or  3  ft.  from  the  mouth 
piece  of  the  transmitter,  and  speak  slowly  and  ilistinctly  in  your  ordinary 
voice.  The  telephone  is  not  deaf.  Don't  cry  '  hello "  in  bill-board 
type  ;   rather  whisper  it  in  the  minion. 

Do  not  saw  the  air  too  much  with  your 
Mouth,  thus  ;    but  use  all  gently  ; 
For  in  the  very  torrent,  tempest,  and  (as  I  may  say) 
Whirlwind  of  your  passion  you  must 
Acquire  and  beget  a  temperance 
That  may  give  it  smoothness. 
Oh,  it  offends  me  to  the  soul 
To  hear  a  robustious,  periweg-pated  fellow 
Tear  a  telephone  to  tatters,  to  very 
Hags  ;    to  split  the  cars  of  the  boys 
At  the  central  office,  who  for  the  most  part 
Are  capable  of  nothing  but  inexplicable 
Dumb  show  and  noise — especially  noise. 
I  woulil  have  such  a  fellow  whipt 
For  o'erdoing  Termagant. 
It  out-Herods  Herod. 
Pray  you  avoid  it. 
(Picked  up  Adrift.) 

The  Briti.ih  MrSEUM  ami  the  Eiectbic  Light. — On  Saturday 
morning  orders  were  received  to  remove  all  the  lamps  in  the  reading 
room  of  the  British  Museum  and  the  approaches  which  have  been  u.^ed 
during  the  last  three  months  in  conveying  the  electric  light  and  enabling 
readers  to  remain  in  the  Museum  library  up  to  7  p.m.  During  the  month 
of  April,  therefore,  the  reading  room  will  be  closed  at  0  o'clock  every 
evening,  to  which  hour  the  galleries  wiU  also  remain  open.  The  electric 
light  has.  however,  Ixfen  such  an  eminent  success  as  an  e.\]>eriment  that 
the  temporary  lamps  will  be  substituted  by  permanent  ones,  and  these 
will  be  extended  to  all  parts  of  the  Museum,  so  that  during  next  winter 
the  public  can  be  admitted  up  to  0  or  7  o'clock  every  evening. 


SaXammoniar. — Percwt.lOoi.-lCOs. 
Sulphur  (Flowers).— Per  ton  £22. 
„       (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pyrites.  168°).— 
Per  ton.  £8  8s.  9d, 
Rubber. 
Shellac 
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Copper  Sulphate. — Per  ton  £48 
Boric    Acid  (Crystals). — Per    ton 

£74. 
Carbon  Bitulphtde. — Per  ton  £56 
Sodium  Bichromate. — Per  lb.  9d 
Sodium  Chlorate  —Per  lb.  5id. 

Para  fine.  23.  4J-1. ;  plantation  1st.  latex  2s.  3Jd.per  lb 

T.N.  Oranse,  7i>03. 


The  rubber  price.s  are  supplied  by  W.  T.  Henley's  Telegraph  Works 
■'Co.,  Ltd. 


Some  Features  of  the  Current  Issue-s. 

'■  Aeronautics  "  : — "  Po.sition  of  Civil  Aviation  "  ;  and  "  Performance 
Calculations  of  an  Aeroplane."  by  Frederick  .1.  Grose. 

■Cabinet  Maker": — "'The  Fumi.shing  of  Cottages,  Small  Houses 
and  Flats  "  :   and  "  The  Cutting  of  Loose  Covers  for  Cushions." 

"  Chemical  .\ge  "  : — "  Pneumatic  Handling  Installation  for  Calcium 
Sulphide. "  by  G.  F.  Zimmer  ;  correspondence  on  the  new  Benzol  problem 
and  the  Organisation  of  Chemists ;  and  '■  Constitution  of  Inorganic 
Compounds,"  bv  Prof.  G.  T.  Morgan. 

"  Fruit  Grower  "  :— "  A  Day's  Work  "  ;  ■'  Soil  Aldehydes  :  A  Prob- 
lem in  Plant  Bihaviour"  ;   and  •'  Fruit  Growing  in  the  West  Country." 

■•  Gas  World  "  :— "  The  Gas  Industry  in  Scotland  "  ;  Analyses  of 
a  -counts  of  Scottish  gas  undertakings  ;   and  "  The  Correct  Use  of  Gas." 

•■  Hardware  Trade  .Journal "  : — Illustrated  articles  on  Tool  Steel 
Ecoiomies  and  Welding  for  Repair  Work;  ■  How  to  start  a  Retail 
Business  "  (continued) ;  Metal  prices  at  home  and  abroad,  and  special 
metal  charts. 

•  Ways  and  Means"  : — "  The  Fun  of  the  Fair,"  by  C.  E.  Hughes  ; 
•  Housing  in  the  .Midlands,"  by  Joseph  B.  Hobman  ;  and  "  The  Minimum 
Wage  Legislation  of  the  World,"  by  Victor  Gollancz. 
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Notes. 


The  New   Electricity  Bill. 

Ix  accordance  with  the  legislative  programme  foreshadowed 
in  the  King's  Speech  Sir  Eric  Geddes  introduced  into  the 
House  of  Commons,  on  Tuesday,  a  Bill  to  amend  the  Elec- 
tricity (Supply)  Act  passed  last  session.  This  Bill  will  not 
be  printed  for  a  few  days,  and  it  is  therefore  impossible  at  the 
moment  to  discuss  it  in  detail,  but  it  is  evident  that  it  seeks 
to  enact  the  compulsory  clauses  which  were  dropped  like  hot 
cakes  last  December  when  the  parent  measure  was  before  the 
House  of  Lords.  At  that  time,  the  need  for  the  appointment 
of  Electricity  Commissioners  to  deal  with  the  problems  of 
post-war  electricity  supply  in  this  country  was  urgent — how 
urgent  the  general  public  and  Parliament  certainly  did  not 
realise — and  it  was,  therefore,  wise  to  lighten  the  ship  of  the 
heavy  cargo  of  the  controversial  clauses,  relating  to  the  appoint- 
ment of  District  Boards  and  of  finance,  in  order  that  the  really 
valuable  freight  might  be  brought  safely  to  harbour.  The 
new  Bill,  which  consists  of  the  dropped  clauses,  is  not  likely  to 
have  an  easy  passage,  and  we  hold  ourselves  in  readiness  to 
criticise  its  provisions.  Nevertheless  we  think  its  princijiles  are 
right.  The  Commissioners  certainly  require  some  powers  for 
Compelling  the|recalcitrant,  if  only  for  the  good  of  the  more 
progressively  minded.  The  fact  that  they  have  such  powers 
does  not  mean  that  they  will  use  them — or  even  need  to  use 
them.  The  awful  jDenaltv  attending  the  commission  of  murder 
does  not  make  the  average  citizen  lose  one  second's  sleep,  nor 
need  the  fact,  that  all  or  parts  of  his  undertaking  may  be  com- 
mandeered, worry  the  station  engineer  who  is  not  wedded  to 
reaction.  Finance  is  the  rock  on  which  we  fear  the  Bill  may 
split.  It  contains  a  clause  enabling  financial  assistance  to 
be  given  to  the  extent  of  £2.5,000,000  by  means  of  electricity 
bonds.  This  jJrocedure  is  very  objectionable  to  a  number  of 
strongly  vested  interests,  and  the  Government  will  need  all 
their  force  to  press  it  through.  To  those  whose  interests  are 
not  vested  it  is  obvious  that  some  financial  powers  must  be 
given  to  the  Commissioners  if  a  "  cheap  and  abundant " 
sujijaly  is  to  be  an  accomplished  fact  within  the  near 
future. 


Defects  in  Gas  Works  Electrical  Plant. 

To  be  able  to  see  ourselves  as  others  see  us  is  often  eqtially 
salutary  whether  we  be  Scotch  men  or  electrical  engineers. 
And  as  we  cannot  be  numbered  among  those  who  think  that 
perfection  has  been  reached  in  electrical  design  and  manu- 
facture, but  rather  consider  there  is  still  a  great  deal  to  be- 
learnt  in  the  two  fields,  both  from  our  own  mistakes  and  from 
the  criticism  of  the  outsider,  we  have  read  with  interest  an 
article  by  Mr.  E.  Davies  in  the  current  issue  of  the  "  Gas 
World."     In  this  article  Mr.  Davies  has  done  the  electrical 
industry  a  real  service,  and  our  only  regret  is  that  his  remarks 
should  have  been  published  in  the  pages  of  our  contemporarj^ 
rather  than  in  our  own  columns.     The  majority  of  electrical 
motors-,  he  says,  have  constructional  faults,  instances  being  the- 
use  of  beechwood  blocks  in  the  brushholders,  which  shrink 
and  cause  vibration  and  insecurity  in  the  fastening  of  end 
covers,  so  that  they  revolve  in  case  of  seizure,  and  leave  the 
oil  chamber  upside  down.     He  also  sjieaks  of  lack  of  clearance 
between  parts,  false  economy  in  the  dimensions  of  commuta- 
tors and  bearings,  and  insufficient  care  in  the  wiring  lay-out. 
This  is  a  formidable  indictment,  though  Mr.  Davies  hardly 
strengthens  his  case  by  showing  an  evident  prejudice  against 
the  use  of  electrical  equipment  in  any  shape  or  form  in  gas- 
works.    Some  of  his  statements,  indeed,  need  hardly  be  taken 
seriously,  but  this  does  not  apply  to  the  outstanding  fact  that 
one  particular  class  of  users  of  electrical  power  is  not  altogether 
satisfied   with   its   bargain.       That   this    class    is    our    keen 
competitor  in  certain  fields  is  beside  the  point.     Gas  engineers 
recognise  the  advantages  which  may  be  obtained  by  using 
electric  power  for  driving  the  materials  handling  machinery  in 
gas  works,  and  though  they  may  perhaps  be  hypercritical 
about  details  it  will  be  agreed  that  their  hypercriticism  has 
some   basis   in   fact.     In   a   recent  address'  to   the   Midland 
Association  of  Gas  Engineers  and  Managers.     Mr.  James  R. 
Duff  takes  up  the  same  point  of  view  in  discussing  the 
application  of  electric  motors  to  the  driving  of  coal-crushing 
plant.     He  finds  them  unsuitable  for  conditions  where  dust 
and  damp  prevail,  so  much  so  that  at  Banbury  they  have  been 
replaced  by  a  steam  engine  and  the  chain  drive.     As  regards 
freedom  from  troubles  a  steam  or  gas  engine  is,  he  thinks,  to  be  . 
preferred,   not  withstanding  the  undoubted   convenience  of 
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electricity.  Such  defects  as  these  two  gas  enfiiueers  point  out 
are  worth  the  attention  and  remedy  of  tliose  concerned. 
We  have  -sutHcient  faitli  in  the  future  of  the  electric  drive  to 
think  that  these  criticisms  will  do  good,  and  that  the  real 
quality  of  the  service  jirovided  will,  in  spite  of  these  minor 
faults,  lead  to  its  increasing  employment  even  in  gas  works. 


The  Electrical  Equipment  of  Artisans'  Dwellings. 

TiiK  niMr  future  will,  we  hope,  si'c  tin-  ailditinii  i)f  a  large 
number  of  small  consumers  to  the  mains  of  every  electricity 
supjily  undertaking  in  this  country.  This  additional  load  will, 
however,  increase  the  responsibilities  of  the  already  harassed 
station  engineer,  and  under  certain  conditions  may  jirove  the 
reverse  of  a  paying  source  of  revenue.  First  and  foremost 
there  is  the  copper  question.  The  network  of  a  number  of 
undertakings  is  at  present  strained  to  the  utmost  at  times  of 
peak  load,  and  additional  consumers  will,  therefore,  mean 
expenditure  on  cables  when  prices  of  both  material  and  labour 
are  ruling  high.  Secondly,  there  is  the  small  con.sumer  him- 
self. It  is  evident  that  he  can  only  be  a  paying  proposition 
to  the  supply  undertaking  if  the  necessary  costs  of  installation 
are  reduced  to  a  minimum,  and  if  he  pays  his  fair  share  of 
the  expenses.  These  are  most  important  questions  which 
require  discussion  and  re-discussion  :  and  most  of  all  require 
a  speedy  solution.  In  an  article  which  we  publish  in  this 
issue,  Mr.  James  Clearv,  Consumers"  Engineer,  Brighton 
Corporation  Electricity  Works,  puts  forward  his  views  on  the 
question  so  far  as  tariffs  and  outside  work  are  concerned. 
These  views  are  doubtless  open  to  criticism,  but  at  the  present 
time  this  does  not  make  them  less  valuable.  He  quite  rightly 
inveighs  against  what  he  calls  "  the  minus  profit  "  consumer, 
a  class  conveniently  represented  by  such  places  as  garages  and 
lock-up  shops  where  current  is  only  taken  for  lighting,  and 
points  out  that  the  cost  of  collection,  interest  and  other  charges 
connected  with  the  meter  installation  and  the  frequent 
failure  of  the  latter  to  register  on  small  loads,  are  all  points 
which  make  this  type  of  consumer  quite  undesirable  in  these 
economical  days.  His  remedy  is  automatically  to  limit  the 
consumer's  demand  to,  say,  500  watts  or  even  less,  and  to 
charge  him  on  that  demand  a  fixed  sum  depending  on  the  local 
conditions.  The  idea  is  not  new.  Some  such  system  on 
lighting  circuits  at  any  rate  has  been  in  use  at  Southend-on- 
Sea  and  doubtless  at  other  places  for  some  time.  It  has, 
however,  the  advantage  of  simplicity,  for  the  consumer  knows 
exactly  what  he  is  paying,  and  the  supply  engineer  what  he  is 
getting.  But  the  obstacles  to  its  adoption  s'eem  to  have 
been  the  design  of  an  efficient  limiter,  and  the  determination 
of  a  suitable  fixed  charge,  Mr,  Cleary  also  advocates  the 
use  of  what  may  be  called  the  "  ring-main  '"  system  of  service, 
an  arrangement  which  seems  to  have  distinct  benefits  when  the 
extended  lay-out  of  the  houses  in  the  new  Government 
Schemes  is  considered,  not  only  as  regards  continuity  of  supply, 
but  as  regards  economy  of  conductors.  The  same  arguments, 
Mr,  Cleary  considers,  also  mitigate  against  the  use  of  overhead 
conductors.  This  is  not  a  view  which  will  be  generally  held, 
but  the  regulations,  and  to  some  extent  conservati,sm,  will,  we 
expect,  prevent  any  general  employment  of  the  overhead 
system.  A  second  article  by  Mr.  Alax  Kirk  deals  concisely 
with  the  various  possible  systems  of  internal  wiring.  By  the 
use  of  present  day  figures  (a  welcome  feature  !)  he  shows  that 
though  the  cleated  system  is  the  lowest  in  cost,  this  advantage 
is  largely  counteracted  by  its  high  '"  installation  time,"  and 
taking  it  all  in  all  the  screwed  conduit  system  offers  the  greatest 
advantages.  This  is  a  conclusion  which  we  do  not  expect  to 
see  generally  accepted,  though  discussion  may  lead  us  to  alter 
our  opinion.  These  questions  of  cost  and  system,  however, 
are  not  so  important  as  actually  seeing  that  all  new  houses 


are  electrically  equipped,  and  we  should  be  less  anxious  of  the 
future  if  we  thought  that  everything  jiossible  was  being  done 
in  this  respect. 

Definite  Conditions  of  Contract 

l.N  the  current  issue  uf  "  Ways  and  Means"  there  is  an 
instructive  article  on  "  The  Disappearance  of  the  Contract," 
Probably  there  is  no  section  of  the  community  so  interested  in 
the  subject  of  contracts  as  engineers  who  have  to  enter  into 
this  form  of  undertaking  for  work  which  may  take  a  year  or 
two  to  complete.  Before  tendering  for  a  modern  generating 
set,  or  for  the  equipment  of  an  electric  railwav,  an  engineering 
firm  must  make  elaborate  calculations  and  inquiries  as  to  the 
probable  course  of  the  market  in  the  raw  materials  required, 
the  state  of  the  labour  market,  and  the  probability  and  even 
the  possibility  of  demands  for  increased  wages,  &c.  However 
prudent  and  careful  the  firm  may  be,  the  estimates  thus  made 
may  turn  out  to  be  erroneous,  and  we  are  not  surjjrised  that 
contractors  try  to  safeguard  themselves  by  reservations 
exonerating  them  from  delays  caused  by  strikes  and  lock-outs, 
and  from  loss  due  to  increases  in  the  price  of  coal  and  raw 
materials.  As  our  contemporary  rightly  points  out,  English 
commerce  has  been  built  upon  a  system  of  which  the  contract 
is  the  foundation.  During  the  war  many  unusual  restrictions 
and  reservations  upon  the  usual  practice  were  necessary.  We 
agree  that  "  the  revolution  in  our  habits  in  connection  with 
contracts  is  not  due  to  the  Government  ;  the'labour  situation 
has  a  very  definite  bearing  on  the  matter.  So  long  as  the  trade 
union  movement  was  actuated  only  by  economic  considerations, 
those  who  were  in  the  habit  of  making  contracts  could  estimate 
the  possibilities  of  the  labour  market  just  as  they  gauged  the 
possibilities  of  every  other  market.  But  the  mixing  up  of 
trade  unionism  and  politics  has  introduced  a  new  uncertainty 
which  reacts  on  this  matter  of  contracts.  Many  of  our  trade 
unionists  are  not  now  so  much  concerned  with  mere  wage 
advances  as  with  their  desire  to  unsettle  public  confidence  for 
the  simple  purpose  of  weakening  the  system  upon  which  trade 
and  industry  is  now  carried  on.  Those,  therefore,  who  in 
former  days  arranged  by  contract  for  the  steady  activity  of  our 
industrial  forces  are  faced  with  the  ])rospect  of  constantly 
recurring  political  strikes,  and  another  difficulty  is  thus  placed 
in  their  way.  It  seems  to  us  that  we  must  get  back  to  the 
contract  system,  and  to  that  end  we  must  continually  strive 
to  remove  from  the  industrial  sphere  all  these  outside  influences 
which  are  doing  such  havoc  to  the  commerce  and  industry 
upon  which  we  all  depend,"  This  is  very  excellent  and  sound 
advice,  and  we  hope  that  every  effort  will  be  made  to  educate 
the  workers  so  that  they  may  have  a  proper  appreciation  of  the 
evil  results  of  unstable  market  conditions.  In  contracts,  and 
expecially  those  relating  to  export  orders,  price  and  time  of 
delivery  are  the  two  most  important  elements.  Great  I^ritain 
has  recently  lost  several  orders  through  high  prices,  and  through 
inability  to  guarantee  delivery  as  quickly  as  our  foreign  rivals. 
If  we  are  to  recover  our  commercial  supremacy,  we  must 
quickly  get  back  to  the  condition  of  the  stable,  definite  contract, 
and  propaganda  to  show  all  classes  how  necessary  this  is, 
is  urgently  required. 


Industrial  Troubles. 

The  strike  of  tramwaymen  against  the  terms  arranged  for 
them  by  their  leaders  was  only  sectional  in  character  from  the 
very  beginning,  and  work  has  now  been  resumed  even  at 
Manchester  and  Salford.  On  the  other  hand,  there  is  a 
good  deal  of  unrest  at  Birmingham  and  other  places,  and  a 
feeling,  which  it  is  to  be  hoped  is  not  held  by  more  than  the  hot 
heads  who  are  so  vocal  at  strike  meetings,  that  unless  the  full 
demands  are  granted,  a  national  strike  should  be  declared. 
In  the  mining  industry  the  outlook  seems  at  the  moment 
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rather  brighter,  if  the  iiuofficial  figures  of  the  result  of  the  ballot 
are  to  be  believed.  That  seething  cauldron  of  discontent, 
South  Wales,  has,  of  course,  voted  for  a  strike,  and  its  example 
has  been  followed  in  Lancashire.  But  the  majority  of  the 
districts  have  voted  for  the  acceptance  of  the  Government's 
terms,  and  it  would  therefore  appear  probable  that  the  strike 
is  postponed  for  a  season,  though  as  is  not  unusual  on  these 
occasions  there  is  local  trouble  in  Staffordshire  and  South 
Wales,  which  may  spread  and  form  a  further  excuse  for  trouble. 
On  the  other  hand  there  has  been  a  sudden  strike  at  the 
Southampton  Electricity  Works  over  a  disagreement  between 
members  of  the  Electrical  Power  Engineers'  Association 
and  the  Electrical  Trades"  Union,  which  has  resulted  in  the 
stoppage  of  the  power  and  traction  supply,  and  the  reduction 
of  the  lighting  to  what  can  be  given  by  the  personal  efforts  of 
Mr.  Harry  Ellis,  and  a  small  voluntary  staff.  The  whole  of 
Ireland,  except  the  Xorth-East,  is  petrified  by  a  general  strike. 
The  railwaymen  are  also  restive,  though  the  statement  that 
they  were  claiming  an  all-round  advance  of  £1  a  week  is 
denied  by  Mr.  Bromley.  The  Transport  Workers  are  anxious 
for  more  wages,  and  the  Dockers  are  also  disposed  to  enforce 
their  claims,  especially  in  view  of  the  favourable  report  of  Lord 
Shaw's  Court  of  Inquiry.  Agricultural  labourers  are  also 
making  further  demands,  and  the  Postal  Workers  are  not 
behindhand  on  the  same  road.  It  is  not  a  cheerful  prospect, 
and  th'6  increased  cost  of  the  necessaries  of  life  which  must 
follow  these  increases  in  wages  is,  though  more  noticeable,  less 
important  in  its  effects  than  the  turmoil  and  irritation  caused 
by  the  constant  strife  which  seems  almost  to  have  become  a 
permanent  feature  of  our  industrial  operations.  Care  killed 
the  eat,  and  strikes  and  the  irritation  caused  by  them  will 
kill  British  Trade.  And  that  will  do  no  one  in  this  country 
any  good.  Both  employers  and  employees  must  suffer  under 
present  conditions.  The  irritable  state  of  mind  to  which  they 
give  rise  reduce  both  personal  and  corporate  efficiency,  and 
the  time  which  might  be  more  usefully  employed  in  productive 
work  is  now  taken  up  in  negotiations  which  lead  nowhere,  and 
are  constantlv  being  resumed  with  like  results. 


Motor  Car  Headlights. 

Ix  the  days  preceding  the  war  the  question  of  regulations 
for  motor-carjheadlights  had  already  begun  to  attract  attention, 
on  account  of  the  very  varied  treatment  the  problem  received 
by  local  authorities  throughout  the  country.  During  the  war, 
when  public  Lighting  was  generally  reduced  almost  to  extinction, 
the  regulations  introduced  were  more  stringent,  but  for  a  time 
the  position  was  very  confused,  a  motorist  in  one  area  being 
penalised  for  complying  with  requirements  demanded  in  an 
adjacent  district.  The  D.O.R.A.  regulations  brought  about 
better  uniformity,  but  even  to  these  there  were  exceptions. 
Meantime,  in  the  United  States,  matters  had  run  a  more 
normal  course,  and  there  seems  to  be  now  at  least  some  degree 
of  uniformity  of  principle  in  the  regulations  of  the  various 
States,  although  the  actual  details  vary.  The  whole  question 
was  discussed  in  an  introductory  Paper  by  Mr.  J.  W.  T.  Walsh 
at  a  recent  meeting  of  the  Illuminating  Engineering 
Society — a  discussion  that  was  the  more  timely  on  account 
of  the  recent  interim  report  of  the  Committee  on  Lights  and 
Vehicles  sitting  under  the  Ministry  of  Transport.  While 
agreeing  that  unduly  powerful  headlights  are  in  general  use, 
and  emphasising  the  need  of  avoiding  dazzle,  this  report  did 
not  attempt  any  definite  prescriptions  for  its  avoidance.  On 
the  other  hand,  the  laws  of  various  American  States,  and  the 
recommendations  made  by  the  Illuminating  Engineering 
Society  in  that  country,  as  summarised  in  Mr.  Walsh's 
Paper,  do  contain  fairly  definite  stipulations.     A  feature  of 


these  is  :  (a)  A  limitation  of  candle-power  for  the  main  driving 
beam  ;  (6)  a  limitation  of  the  beam  below  a  certain  horizontal 
plane,  e.g.,  42  in.  above  the  road  surface,  and  (c)  requirements 
as  regards  the  illumination  available  a  certain  distance 
ahead  of  the  car.  Mr.  Walsh  concluded  his  Pai)er  by  a 
series  of  questions,  which  furnished  an  excellent  basis  for 
discussion.  One  can  appreciate  the  difficulty  of  framing 
suitable  regulations  to  be  enforced  by  the  police.  The  require- 
ments of  the  driver  on  the  one  hand  and  the  pedestrian  on  the 
other  are,  in  many  respects,  conflicting.  Some  of  the  de\'ices 
described  by  Capt.  Stroude  and  others  in  the  course  of  the 
discussion  seem  to  represent  scientific  efforts  towards  the 
solution  of  the  problem,  but,  as  Mr.  Newtox  remarked,  what 
is  really  needed  is  a  device  which  can  be  readily  applied  to 
existing  headlights,  of  which  many  thousands  are  in  use. 
Mr.  Gaster  insisted  on  the  close  relation  between  the  probleni 
of  headlights  and  the  provision  of  street  lighting,  and  there 
is  much  to  be  said  for  the  view  that  both  should  be  considered 
conjointly  by  a  central  authority.  It  is  evident  that  a  good 
deal  of  further  spade  work  in  the  form  of  experimental  tests 
under  the  varied  weather  conditions  prevailing  in  this  country 
is  needed.  As  in  their  recent  discussion  on  the  lighting  of 
mines,  the  Illuminating  Engineering  Society  has  outlined  the 
road  investigation  should  follow,  and  paved  the  way  for 
scientific  treatment  of  an  admittedly  comple.x  problem. 


Some  Light  on  Railway  Policy. 

A  White  Paper,  somewhat  curiously  entitled  "  Ministry  of 
Transport  Estimates,  1920-21,  Statement  as  to  Railways," 
throws  a  faint  light  upon  the  policy  which  the  Mini-stry  of 
Transport  proposes  to  follow  in  carrying  out  the  electrification 
of  the  railways  of  this  country.  The  companies  are  to  be 
encouraged  to  spend  their  own  capital  on  electrification 
schemes,  particularly  on  suburban  electrification  schemes, 
whenever  a  well-considered  scheme  can  be  produced.  This 
sounds  rather  a  cat  and  mouse  policy.  When  capital  has  been 
raised,  which  is  in  itself  a  matter  of  some  difficulty  at  present, 
especially  for  railway  companies,  and  the  scheme  has  been 
thought  out  by  those  who  know  the  operating  conditions 
on  the  particular  railway,  the  Ministry  will  then,  we  suppose, 
step  in  and  make  suggestions  which  will  have  the  compelling 
power  of  a  Royal  invitation.  It  is  perhaps  not  a  policy  which 
will  give  the  best  results,  but  like  all  policies  its  success  will 
largely  depend  on  how  it  is  carried  out.  The  tendency  of  the 
Government  official  is  to  assume  imiversal  knowledge  on  every 
subject,  and  to  neglect  the  advice  of  the  expert  when  that  runs 
counter  to  his  own  ideas.  We  hope  that  the  Blinistry  of 
Transport  will  be  exceptional  in  this  respect.  A  good  first 
step  has  been  taken  in  the  appointment  of  a  Committee  to 
consider  the  technical  side  of  the  electrification  question,  and 
the  appointment  of  a  similar  body  to  deal  with  the  traflic 
side  would  be  welcome.  For  the  efficient  carrjnng  of  "  elec- 
trified "  suburban  traffic  is  a  problem  by  itself.  Electrifica- 
tion means  that  not  only  can  a  larger  traflic  be  dealt  with, 
but  that  a  larger  traffic  is  produced,  and  this  trait,  which 
may  almost  be  called  a  disadvantage,  wants  careful  considera- 
tion, as  it  must  be  dealt  with  somehow,  and  it  must  be  dealt 
with  speedily.  In  other  words, the  Ministry  of  Transport  or 
its  committee  of  traffic  experts  must  plan  ahead,  otherwise 
they  will  never  even  relieve  the  present  situation  by  electrifica- 
tion, and  may  conceivably  make  matters  worse.  When  we 
write  about  traffic  problems  we  instinctively  think  about 
London,  but  the  same  conditions  apply  in  any  industrial 
districts,  and  a  consideration  of  the  two  problems  of 
engineering  and  traffic  must  be  made  together  for  all  such 
districts  throughout  the  country. 
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Trade  and  the  Excess  Profits  Tax. 

The  olYoct  of  post-war  comlitioiis  on  tlic  iiiunufacturiii}; 
side  of  the  electrical  industry  was  well  illustrated  in  Mr.  Geokue 
SuTTOx's  remarks  at  the  annual  general  meeting  of  Messrs. 
W.  T.  Hcnleys  Telegraph  Works,  Ltd.  As  regards  trading, 
the  year  has  been  a  successful  one,  the  company  is  in  a  sound 
financial  position,  and  Mr.  Sittox  was  quite  rightly  optimistic 
about  both  the  past  and  the  future.  But  the  Government 
have  not  yet  got  away  from  the  war-time  idea  that  trading 
concerns  can  be  controlled,  have  their  profits  limited,  and  be 
heavily  taxed  on  what  profits  remain,  without  a  weakening  of 
their  stability.  Bleeding  is  good  for  the  plethoric  in  moderation. 
but  in  e.xcess  it  is  unwise,  and  for  the  anaemic  it  is  dangerous. 
The  effects  of  tlie  present  commercial  and  financial  limitations 
are  not  unlike  those  that  follow  the  surgical  operation  we  have 
just  mentioned.  In  the  past  year  there  has  been  an  abundance 
of  work,  but  contracts  can  only  be  obtained  overseas  if  the 
burden  of  taxation  is  reduced.  Home  trade  may  be  important. 
but  overseas  trade  is  much  more  so.  How  heavv  this  burden 
of  taxation  is,  may  be  gathered  from  Mr.  Suttox's  statement 
that  while  in  1914  Henleys  were  taxed  about  £12,000,  in  1919 
this  had  risen  to  £100,000,  which,  large  as  it  is,  is  a  sum  below 
the  average  of  the  war  years,  while  a  total  of  £400.000  had  been 
paid  in  excess  profits  duty.  The  company's  policy  in  the  past, 
like  that  of  many  other  similar  undertakings,  has  been  to  pay 
for  its  extensions  from  its  undivided  profits.  This  is  a  course 
not  only  advantageous  to  the  shareholders,  but  to  capital  and 
labour  alike,  and  such  a  severe  limitation  of  profits  as  we  have 
indicated  will  leave  both  poorer.  We  are  glad,  therefore,  to 
see  that  there  is  some  chance  of  the  excess  profits  tax  being 
dropped  in  the  forthcoming  Budget.  It  is  a  tax  which  has 
brought  in  large  sums  to  the  Exchequer,  but  nevertheless  it 
has  almost  certainlv  done  more  harm  than  good. 


Garrent  Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  is.sue  inclade 
the  following  : — 

Jlr.  Alan  Kirk  contributes  an  article  on  "  Wiring  for  Electric 
Light  in  Small  Houses  "  on  p.  417,  in  which  he  discusses  the  different 
possible  systems  from  the  point  of  view  of  safety,  cost  and  life.  He 
concludes  that,  talking  ever\ihing  into  consideration,  the  screwed 
conduit  system  is  the  bc.st  for  this  class  of  work. 

On  p.  418,  in  an  article  on  the  "  Electrical  Equipment  of  Artisans" 
Dwellings,"  Mr.  .James  C'leary  deals  with  the  importance  of  estab- 
lishing a  simple  tariff  which  shall  make  all  kinds  of  consumers  con- 
tribute their  share  to  the  revenue  of  the  undertaking.  He  shows 
how  this  can  be  done  by  means  of  a  current  limiter,  and  also  deals 
with  certain  featiu^s  which  will  have  to  be  introduced  into  the 
network  .system  for  the  nsw  houses  wMch  are  now  being  erected. 

We  give  an  abstract  on  p.  420  of  a  Paper  read  by  Jlr.  L.  -J.  Hunt 
on  "  The  Single  Field  Cascade  Machine  "  before  the  South  Wales 
Institute  of  Engineere. 

On  p.  422  we  give  a  description  of  some  modern  electrically-driven 
convejTng  machinery  which  has  been  designed  and  erected  by 
Messrs.  Eraser  &  Chalmers  for  purposes  such  as  handling  of  coal, 
gold  waste  and  other  similar  material. 

We  reproduce,  by  permission  of  the  '"  Gas  World,"  a  short  article 
by  Mr.  Da\-ies  on  '■  Defects  in  Gas  Works  Electrical  Plant  "  on  p.  424. 

We  also  give  on  p.  424  an  account  of  the  discussion  at  a  recent 
meeting  of  the  Institution  of  Electrical  Engineers,  at  Birmingham, 
on  Major  K.  Edgcumljes  Paper  on  "  The  Protection  of  Alternating- 
current  Systems  without  th*  Use  of  Special  Conductors." 

Our  Leading  Article  deals  with  the  report  of  Major-General  G.  O. 
Squier  to  the  Secretary  of  State  on  the  work  done  by  the  Signal 
Ser\ace  of  the  United  States  Army  during  tiie  war  (p.  427). 


Arrangemenis  for  the  Week. 

FRIDAY,  April  16tli  (to-day). 

N.-EaST      COA.-iT      InstITITKiN      of      EnGIXEERS      and      SHIPBUn,DEBS. 

6.15  p.m.     At  the  Literary  and  Philosophical  Societ}',  Westgate- 
road,  Xewcastlc-on-Tyne.     Paper  on  "  The  Casting  and  Treat- 
ment of  Steel,""  by  Dr.  J.  H.  Andrew. 
Institution     of     Electrical     EsorsEERS. — Students'      Section. 

7  p.m.  At  Faraday  House,  Southampton-row,  London,  W.C. 
Paper  on  "  The  Vacuum  Tube  as  a  Transmitter  and  Receiver 
of  Continuous  Waves,"  by  Mr.  J.  Scott-Taggart,  M.C. 


TecHNICVL   IX!<PECTIpN   ASSorlATIiiX. 
7.30  p.m.     At   the  Royal    Soeiety  of   Arts.    Johu-strcet,   .^delphi, 
London.  W.C.     Pui>or  on  '"  Labour  L'nri'st — Its  Cau.ses  and  It« 
Cuiv.'  by  Ml.  K.  R.  Wnde,  M.H.E. 

.riNiuit  In-stitctiox  of  Kxuixkeks. 
7.30  p.m.     M    :!0.    \"ietoria-street.   Lnndoii,    S.W.     Lectunctte   on 
"  AiTO|>lnni's :   HistorienI    Survey   and    Prugivss,""    by   Mr.    A. 
Kni«lit  Cruiul. 

BATOBDAT,  April  17Lb. 

RovAL  Ixstitctiox. 
3  p.m.     .\t    .Mlicmarle-strcot,    London,    W.     Lctture    on    "  The 
Thennionic  Vacuum  Tube,"  by  Prof.  W.  H.  Eccles,  D.Sc. 

BlHMIXCHAM    AND    DiSiTRICT    ElKCTRIC    ClF  B. 

7  p.m.  At  the  Grand  Hotel,  Colmore-row,  Birniinghnni.  Paper 
on  "  Electric  Heating  and  Cooking,"  by  Mr.  P.  F.  D.  Davidson. 

MONDAY,  AprU  19til. 

Institition      of      Electrical     Exoineebs. — Informal     Meetixg. 
7  p.m.     At  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn- 
buildings,     High    Holbom,    London,    W.C.       Discussion   on 
'■  Group   rersuts  Individual    Driving,"  to  be  opened   by    Mr. 
G.  H.  Ayres. 

North-Easterx  Centre. 
7.15  p.m.     At    Armstrong    College,    Newcastle-on-Tyne.     Annual 
(ienoral   .Meeting.     Lecture    on   "  Electricity   in    the    Western 
War  Zone,"'  by  .Alajor  T.  Rich,  O.B.E. 
Ixstitvtiox     of     Automobile     Exoixeers. — Scottish     Cextbe. 
7..30  p.m.     At  the   Royal  Technical  College,  Glasgow.     Paper  on 
•■  The  Most  Suitable  Steels  for  Automobile  Parts,"  by  Dr.  W.  H. 
Hatlicld. 
IxsTiTCTiox    OF    Electrical    Engineers. — Liverpool    Sub-Centre 

OF   THE   N.-WeSTERN  CeXTRE. 

7..30  p.m.  At  the  University,  Brownlow-street,  Liverpool. 
Eleventh  Kelvin  Lecture  on  "  Modern  Marine  Problems  in 
War  and  Peace,"  by  Dr.  C.  V.  Drysdale. 

TUESDAY,  AprU  20tll. 

Rov.^L  Institution. 
3  p.m.     At  Albemarle-street,  London,   W.     Lecture  on  "  Recent 
Advances  in  X-Ray  Work,"  by  Major  G.  W.  C.  Kaye,  O.B.E. 
(Lecture  II.) 

Ix-STITUTIOX   OF   CiVIL   ENOIXEERs!. 
5..30  p.m.     At  Great  George-street,  London,  S.W.     .lames  Forrest 
Lecture  on  "  Coal  Conservation  in  the  United  Kingdom,"  by 
Sir  Dugald  Clerk,  K.B.E.,  F.R.S. 

IXSTITUTION    OF    ELECTRICAL    ENGINEERS. N.-MlDLAND    CENTRE. 

7  p.m.     At  the  Hotel  Metropolc,  Leeds.     Paper  on  "  The  Protec- 
tion of  .Alternating  Current  Distribution    Systems  without  the 
Use  of  Special  Conductors,"  by  Major  K.  Edgcumbe. 
Xorth-Western  Centre. 

7.30  p.m.     At   the   Municipal   College   of  Technology,    Sackville- 
street,    Manchester.     Kelvin    Lecture    on    "  Modern    Marino 
Problems  in  War  and  Peace,"  by  Dr.  C.  V.  Drysdale. 
Illuminatixg  Exgixebbixg  Socibtv. 

S  p.m.  At  the  Royal  Society  of  Arts,  John-street,  Adelphi,  London, 
W.C.  Discussion  on  "  The  Lighting  of  Churches  "  to  be  opened 
by  Mr.  .T.  Dareh. 

WEDNESDAY,  April  21st. 

IxsTrrrTiiiN    of    Electrical   Engineers. — South-Midlaxd    Cextre. 
7  p.m.     M  the  University,  Edmund-street,  Birmingham.     Kelvin 
Lecture  on  ''  Modern   Marine   Problems   in  War   and   Peace," 
will  be  delivered  by  Dr.  C.  V.  Drysdale. 

THURSDAY,  April  22nd. 

RoY.AL  Institution. 
3  2>-"i.     .\t    Albemarle-street,    London,    W.     Lecture    on    "  The 
Tensile  Strength  of  Liquids,"  by  Mr.  S.  Skinner,  M.A. 
AssocLvTiox    OF    Engineering    and    Shipbuildixg    Draughtsmen. 
7.30  p.m.     At  the  University,  Liverpool.     Lecture  on  "  The  Sea 
Shore,"'  by  Mr.  W.  Rimmer  Teare. 

FRIDAY,  AprU  23rd. 

Physicil  Society. 

5  p.m.     At    tile    Imperiall  College    of    Science.    S.     Kensington, 

London.  S.W.  Fourth  Guthrie  Lecture  on  '"  The  Anomaly 
of  the  Nickel-Iron  Alloys ;  its  Causes,  and  its  Applications," 
by  Monsieur  C.  E.  Guillaume. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  London,  S.W.     Papers  to  be  read  :   "  On 

the  Hardening  of  Screw  Gauges  with  the  Least  Distortion  in 
Pitch  ■'  (referring  to  Water  Hardening)  and  "  On  the  Hardening 
of  Screw  Gauges  with  the  Least  Distortion  in  Pitch  "  (referring 
to  Oil  Hardening),  by  the  late  Mr.  W.  J.  Lineham,  revised  by 
Mr.  G.  T.  White. 
Institution  of  Electrical  Engineers,  Nokth-Eastebx  Centre. 

7.15  p.m.     At     Armstrong    College,     Newcastle-on-Tyne.     Kelvin 
Lecture  on  "  Modem  Marine  Practice,"  by  Dr.  C.  V.  Drysdale. 
Junior  Institution  of  Engineers. 

7.30  p.m.  At  39,  Victoria-street,  London,  S.W.  LectOrett  ■  on 
"  Modem  Developments  in  Motor  Car  Design,"  by  Mr.  R.  S. 
Fox,  M.A. 
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Wiring  for  Electric  Light  in  Small  Houses. 


By   ALAN    KIKK.    A.AI.I.K.E. 


The  present  time,  when  the  hiuisin^'  probh'in  is  so  mueii  to 
tlie  fore,  appears  to  be  a  favouralih^  moment  to  make  a  general 
survey  of  the  systems  and  methods  that  can  most  advanta- 
geously be  adopted  in  wiring  small  class  property  for  electric 
lighting.  As  it  is  necessary  to  limit  the  scope  of  such  survey 
in  this  article  we  shall  confine  out  attention  to  the  class  of 
building  that  comes  under  the  head  of  Workmen's  Houses  or 
DwelUngs.  The  necessary  data  to  be  cofjsidered  for  the 
wiring  of  a  workman's  house  or  cottage  would  probably  be 
quite  useless  if  applied  to  the  wiring  for  a  more  pretentious 
residential  pro])erty. 

In  considering  the  wiring  for  the  type  of  dwelling  under 
review  we  must  bear  in  mind  that  the  standard  of  living  of 
the  working  classes  has  reached  a  high  and  somewhat  luxurious 
level.  We  must  also  accept  as  a  governing  factor  the  reality 
of  children  and  children's  ways  in  adopting  any  scheme  of 
wiring. 

The  Essexti.\ls  of  ax  Ideal  System. 

Let  us  first  consider  what  are  the  essentials  for  an  ideal 
system — 

1.  Safety  from  shock  and  fire. 

2.  Low  initial  cost  of  materials  and  labour. 

3.  Long  life  with  low  maintenance. 

To  eliminate  all  possibility  of  danger  to  life  by  means  of 
electric  shock  or  fire  it  is  necessary  that  (a)  all  current  carrying 
parts  must  be  covered  or  insulated  with  materials  having  a 
high  insulation  resistance,  which  in  turn  must  be  protected 
with  a  strong  mechanical  covering  or  (6)  all  current  carrying 
parts  nmst  be  jjlaced  in  such  a  position  that  they  can  neither 
be  disturbed  nor  touched.  To  lessen  the  initial  cost  it  appears 
to  be  necessary  to  reduce,  as  far  as  possible,  the  use  of  all 
highly  manufactured  and  proprietary  articles,  decrease  the 
amount  of  highly  paid  skilled  labour,  and,  by  careful  planning, 
restrict  the  quantity  of  materials  required.  To  obtain  long 
life  for  the  installation  it  is  necessary  to  select,  carefully,  ma- 
terials that  do  not  quickly  deteriorate,  place  them  in  positions 
where  they  are  least  likely  to  sufl'er  from  outside  influences 
and  carefully  supervise  the  work  whilst  in  course  of  erection. 

Before  proceeding  further,  we  will  examine  the  present 
day  methods  and  materials  commonly  in  use  to  see  how  far 
they  meet  the   foregoing   requirements. 

Cleaied  Wiring. 

This  system  of  wiring,  insulated  wires  carried  on  porcelain 
cleats,  was  largely  used  during  the  period  of  war  for  the  wiring 
of  army  hutments,  &c.,  and  was  eminently  suitable  for  that 
class  of  tcmjjorary  work.  To  a^jply  cleated  wiring  to  Avork- 
meus  houses,  and  bearing  in  mind  our  previous  considera- 
tions, it  is  obvious  that  if  used  it  must  be  an  "  out  of  sight " 
system,  that  is  run  in  the  roof  and  under  the  flooring.  How 
near  do  we  come  to  our  essential  points — 

1.  Salctt/. — Although  the  wiring  under  floors  -s  where  it 
cannot  be  touched,  it  can  still  be  disturbed  by  nails  or  screws 
driven  into  the  floor  boards,  and  is  at  all  times  liable  to  be 
both  touched  and  disturbed  when  work  of  other  trades  is 
being  attended  to.     It  has  no  auxiliary  mechanical  iwotection. 

2.  Initial  Cost. — The  initial  cost  of  materials  is  compara- 
tively low.  At  first  glance  labour  would  also  appear  to  be 
low,  but  this  is  eroneous,  in  reality  labour  in  comparison 
with  materials  is  high  on  tlie  total  cost. 

There  are  several  reasons  accounting  for  this — the  "  instal- 
lation time"  is  extremely  restricted,  i.e.,  the  wiring  cannot 
be  put  in  until  the  floor  joists  are  in  position  and  the  flooring 
ready  for  lajnng,  owing  to  the  extreme  risk  of  damage  being 
done  to  the  wires  and  cleats  by  other  trades  working,  inciden- 
tally this  restricted  time  is  liable  to  cause  delay  to  the  work 
of  other  trades. 

One  it(^m  of  labour  often  lost  sight  of  is  the  boring  of  holes 
through  joi-sts  for  the  wires  to  pa.ss  through.  We  are  assuming 
that  good  work  is  contemplated,  and  that  a  separate  hole  will 


be  allowed  for  each  wire,  and  that  the  joist  will  only  be  bored 
through  its  neutral  a.xis.  A  further  item  which,  although  not 
projxTly  coming  under  the  classification  of  "'  cleated  wiring," 
must  be  taken  into  account,  is  the  provision  of  protection 
for  the  vertical  drops  of  wiring  to  the  switches.  Tlu;  wires 
lannot  be  taken  down  the  surface  of  the  walls  on  cleats,  there- 
fore some  means  of  mechanical  protection  must  be  ])rovided 
which  at  once  introduces  a  i)art  of  another  system  with  its 
concurrent  expense  and  faults,  if  run  on  the  surface  this 
Would  probably  be  wood  casing  and  capping,  if  buried  behind 
the  plaster  it  must  be  steel  conduit. 

3.  Lik'. — The  life  of  cleated  work  is  long  and  maintenance 
low,  but  only  for  so  long  as  it  is  undisturbed.  There  is  also 
the  life  of  the  other  system  introduced  for  down  drops  upon 
which  it  is  dependent  for  its  life  and  maintenance,  inasmuch 
as  "  the  strength  of  a  chain  lies  in  its  weakest  link." 

Wood  Casing  axd  Cappixg. 
This  system  of  carrying  insulated  wires  in  grooved  wood 
casing  with  screwed  ou  capping  can  only  be  used  on  the  surface 
with  safety,  and  has  little  to  recounnend  it  at  the  present 
time  as — 

1.  SaJHy. — The  risks  from  shock  are  small,  but  the  risks 
of  fire  are  high. 

2.  Initial  Co-it. — The  cost  of  materials  and  labour  are  both 
comparatively  high,  and  the  "  instalLition  time "  is  very 
restricted. 

3.  Life.  —The  life  compared  with  cleated  work  is  short  and 
maintenance  high. 

Lead  Covered  Systems. 

Tliese  systems  (and  we  include  generally  the  many  systems 
that  depend  upon  a  thin  envelope  of  metal  for  their 
mechanical  protection)  are  only  suitable  for  surface  work, 
antl  may  be  useful  in  certain  eases,  but  for  the  class  of 
dwelling  under  discussion  they  are  very  unsuitable,  and  may 
safely  be  relegated  to  a  more  useful  sphere  as  their  cost  is 
comparatively  high  in  both  material  and  labour,  safety  is  low 
and  life  is  liable  to  be  short. 

Conduit  System. 

There  are  only  two  .systems  of  conduit  that  can  be  admitted, 
"  screwed  "  and  '"  grip  joint." 

The  jjlain  slip  joint  .system  of  conduit  is  prohibited  by  the 
Rules  of  the  I.E.E.  Unfortunately,  it  is  still  indulged  in  by 
a  certain  class  of  contractor,  who  place  their  pockets  before 
their  honour.  It  is  not  proposed  to  go  further  into  the  "  grip  " 
system  of  conduit  than  to  remark  that  ])ractical  experience 
has  demonstrated  that  this  system,  if  conscientiously  installed, 
has  no  advantage  over  the  screwed  system  from  the  point  of 
Safety,  cost  or  life. 

The  "■  screwed  conduit  system  "  consists  of  insulated  wires 
drawn  into  steel  conduits  which  have  pre\  iously  been  erected, 
where  one  conduit  has  to  connect  with  another  the  two  ends 
are  screwed  into  a  socket,  box  or  other  suitable  accessory. 
It  is  essential  that  all  conduit  systems,  and  any  system 
having  a  metallic  outside  protection,  shall  have  such  out.side 
covering  efficiently  connected  to  earth.  To  meet  the  require- 
ments of  an  ideal  system  it  should  be  made  compulsory  that 
nil  metal  that  is  not  carrying  current  must  be  earthed,  this 
would  at  once  fill  our  essential  as  regards  safety  to  life,  and 
would  wipe  out  the  present  monstrosities  that  have  been  called 
into  existence  to  cover  up  faults  without  remedying  them,<  but 
are  in  accordance  with  Board  of  Trade  Regulations. 

Assuming  that  we  have  a  properly  planned  and  carefully 
executed  conduit  system — 

1.  Safety. — This  system  meets  our  requirement  {a)  all 
current  carrying  parts  must  be  covered  or  insulated  with 
materials  having  a  high  insulation  resistance,  which  in  turn 
must  be  protected  with  a  strong  mechanical  covering.  The 
risk  of  danger  to  life  and  risk  of  danger  from  fire  are  practically 
eliminated. 
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2.  Initial  Coal.-  -Tliu  initial  cost  is  i<>ni|iarativi'ly  low  for 
iiiatprials,  althou<;h  tlu-v  consist  larpcly  of  hi'jlily  maniifacturctl 
i;oods,  the  cost  of  labour  is  comparatively  liijili  on  the  total 
cost.  The  labour  required  is  of  a  more  skilled  nature  than 
that  necessary  for  dcated  work,  but  this  does  not  adversely 
atTect  the  cost  owin;:  to  the  antidiluvian  system  which  keeps 
all  wiremen  at  the  same  "  dead  level  "  price. 

The  "installation  time"  is  at  its  maximum  with  this  system. 

3.  Life. — The  life  is  fairly  long  and  maintenance  is  low. 

The  Costs  of  Systems  Co.mp.ared. 

To  obtain  a  fair  comparison  of  the  actual  costs  of  the  systems 
referred  to,  it  is  necessary  to  decide  upon  the  house  we  are  to 
wire  and  then  take  out  our  co.st  for  each  system,  we  have 
therefore  selected  a  seven-roomed  house  consistinjj  of  hall, 
kitchen,  scullery,  parlour  and  sitting  room  on  ground  floor, 
anil  three  bedrooms  and  bath  on  the  first  floor.  The  ground 
floor  rooms  are  10  ft.  high,  and  the  first  floor  i)  ft..  The  house 
frontage  is  20  ft.,  and  the  depth  2(!  ft.  The  actual  nett  cost 
•if  wiring  for  nine  pendant  points  controlled  by  nine  switch 
points,  exclusive  of  all  fittings  and  accessories  is  as  follows  : — 

Clealcd  Wire  in  roof  for  first  floor  j)oints  and  under  first  floor 
flooring  for  ground  floor  points  :  Materials,  €2  3s.  8d.  ;  labour, 
£3  15s.  7d.     Total,  tS  I '.Is.  2d.,  or  13s.  3d.  per  point. 

CusiiKj  aiul  Cap  pi  III/-  on  surface:  Materials,  £2  10s.  lOd.  ; 
labour,  .t5  8s.  8d.     Total,  £7  l!)s.  Gd.,  or  18s.  M.  ])er  (.oiiit. 

Sla II iios— on  .surface:  Materials,  £2  7s.  lid.;  labour.  £3 
Ms.  lid.     Total,  £6  3s.  lOd.,  or  13s.  9d.  per  point. 


Tiriii  had  Si/slrin — on  surface :  Materials,  £2  Gs.  lOd.  ; 
labour,  £3  13.s.  lid.  Total,  £6  Os.  2d.,  or  13s.  5d.  per 
point. 

Sr.rcwcd  Slcrl  Coiiduil-  buried  :  Materials,  £2  10s.  5d.  I 
labour,  £4  15s.  lOd.     Total,  £7  Gs.  3d.,  or  IGs.  3d.  per  point. 

In  all  cases  switch  points  have  been  grouped  together  on 
landing  for  all  first  floor  rooms  and  in  hall  for  all  ground  floor 
rooms. 

From  the  above  it  will  be  seen  that  o()  actual  cost  the  deatcd 
system  is  the  lo\w."st,  but  in  practice  the  great  restriction  of 
the  "  installation  time  "  is  found  to  counteract  largely  the 
benefit  assumed  to  be  gained  by  low  initial  cost.  Although 
the  actual  cost  of  the  screwed  conduit  system  is  higher  than 
the  cleated,  the  great  additional  advantages  attained  by  non- 
restriction  of  ■■  installation  tinii>  "  and  high  safety  factor  fully 
conijien.fatc  for  the  slight  additional  tirst  cost,  wiiich,  if  taken 
as  a  ])er(entage  of  the  cost  of  the  building  and  eiiuipping  of 
the  whole  house,  appears  only  as  an  infinitesimal  amount. 

In  conclusion,  we  should  like  to  suggest  that  if  the  architect, 
builder  and  electrical  engineer  were  to  co-operate  a  means 
might  be  arrived  at  when'by  the  conducting  wires  could  be 
])laced  in  such  a  ])osition  that  they  could  neither  be  disturbed 
or  touched.  .Assuming  that  this  could  be  done,  then  we  tan 
at  once  cut  down  our  costs  by  using  bare  copper  wires, 
carried  on,  say,  porcelain  cleats,  in  lieu  of  the  highly  manu- 
factured insulated  wires,  and,  at  the  same  time,  we  could 
decrease  the  amount  of  labour  required  and  increase  the  length 
of  life  of  the  installation. 
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The  request  of  the  Editor  for  a  further  contribution  on 
matters  affecting  electricity  supply  is  mo.st  opportune,  as  the 
time  has  now  arrived  for  deciding  upon  the  method  of  equi])- 
jnent  and  connecting  up  of  the  many  colonies  of  small  residences 
for  which  contracts  have  been  placed,  and  several  of  which 
are  already  well  in  hand. 

The  question  of  network  distribution  was  dealt  with  in  a 
previous  article,*  since  when  there  have  been  opportunities 
for  including  the  suggestions  then  made  in  building  schemes 
in  progress  with  the  most  .satisfactory  results.  The  ducts  from 
house  to  house  having  been  specified  for  in  the  builder's 
contract,  and  included  in  the  cost  of  the  house,  have  been  the 
means  of  effecting  a  considerable  economy.  Instead  of  house 
services  costing  double  pre-war  ])rices,  tlu^y  are  now  reduced 
to  about  a  third  of  the  old  cost.  By  the  old  method  they 
would  have  been  increa.sed  from  £G  to  £12,  but  now  are 
reduced  to  anything  between  £2  to  .t3  for  similar  services. 

The  cost  of  the  installation  is  also  included  in  tie  builder's 
tender,  such  installation  being  put  in  during  the  jirogress.of 
con.st ruction.  The  many  economies  outlined  having  been 
effected,  it  is  now  necessary  to  consider  the  question  of  further 
economy  in  affording  and  maintaining  thi-  supply,  so  that  it 
may  not  only  show  profitable  results,  but  be  the  most  profitable 
work  embarked  upon  in  the  history  of  electricity  supply.  The 
above  economies,  considerable  as  they  are,  do  not  go  far 
enough,  and  greater  saving  still  must  be  effected  to  allow  for 
increased  costs  of  fuel,  plant,  running  and  establishment 
charges  to  make  these  shoals  of  little  fishes  a  satisfactory  meal. 

Tariff  for  Services  Rendered. 

For  the  first  time  in  the  history  of  electricity  sui)[)ly,  due  to 
existing  conditions,  it  is  possible,  if  the  nettle  be  grasi)ed,  to 
discriminate  in  fixing  a  tariff  for  small  residences  which  will 
overcome  all  anomalies  of  the  past,  making  this  otherwise 
precarious  business  a  fruitful  source  of  certain  profit.  Safe- 
guards must,  at  the  outset,  be  introduced  to  eliminate  the  bug- 

*  I'HE  ELE:•TRIC1A^•,  Vol,  LXXXIXI.,  p.  146. 


bears  of  the  past,  the  chief  of  which  has  been  the  "  minimum 
charge  "  consumer,  who  would  have  been  better  nanu'd  the 
"  minus  ])rofit "  consumer.  Both  in  the  cases  where  the 
minimum  charge  has  been  enforced,  and  where  the  charge  has 
been  for  current  consumed  only,  in  such  jilaces  as  garages, 
studios,  lock-ti])  shops,  rack-rented  flats  and  similar  jilaces, 
the  cost  of  collection  has  often  been  more  than  the  n'venue 
obtained,  to  say  nothing  of  the  capital  lockcil  u|)  in  meters, 
services,  fuses,  boards,  &c.,  the  increased  cost  of  wliirli,  with 
the  labour  of  fixing,  must  be  saved  in  the  future,  and  form  one 
of  the  chief  econunues  to  be  effected.  This  alsoa|)pli('s  to  the 
|)ro])aymeut  meter,  the  cost  and  maintenance  of  which  makes 
it  j)rohibitiv(!.  Another  fault,  which  is  common  to  both,  is  the 
great  loss  due  to  unregistered  current  by  the  u.se  of  small  metal 
filament  lamps.  As  the  latter  loss  is  certain  to  bei'onie  greater 
owing  to  higher  efficiency  lamps  in  the  near  future,  it  is  now 
time  that  a  tariff  were  framed  which  would  at  least  ensure 
payment  for  services  rendered.  Then,  again,  the  introduction  of 
summertime  U|isets  the  balance,  which  must  also  be  adjusted. 
This  change  transferred  a  considerable  number  of  small  con- 
sumers, who  previously  were  profitable,  to  the  other  side  of  the 
sheet. 

8o.\iE  Room  for  Lmpkovement. 

Although  it  may  not  be  possible  to  recover  the  losses  of  the 
past  enumerated  above,  there  is  every  reason  why  they  should 
not  be  allowed  to  continue,  and  more  especially  should  not  be 
introduced  into  the  future  far-reaching  ojierations.  In  the 
pa.st,  the  advent  of  a  change  of  tariff  has  always  foreshadowed 
extra  expenditure,  mostly  for  additional  meters  or  other 
apparatus,  and  increased  work,  and  even  then  it  has  not 
always  had  the  desired  effect.  This  has  been  especially  so 
in  some  cases  where  '"  other  uses  "  have  been  introduced, 
whi(!h  necessitated  additional  meters  to  register  a  few  units 
at  the  lower  rate  which  has  often  resulted  in  wasted  effort,  and 
in  some  peculiar  cases  actual  loss  of  revenue.  Any  striving 
for  economy  must  not  lead  to  sacrificing  quality,  but  the 
highest  standard  must  be  maintained,  both  in  workmanship 
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and    materials.     In    rospoct    of    cables    and    wires,    this    is 
essential. 

The  house  installation  nui.st  co.st  more  than  the  pro-wai' 
prices,  but  even  then  it  is  such  a  good  investment,  as  it  will 
save  its  total  cost  every  five  years,  so  that  all  interested  in 
house  construction  should  specify  and  pay  for  the  installation 
of  electricity  as  an  illuminant.  For  electricity  not  only 
creates  and  maintains  an  atmosjihere  which  is  hygienic,  but 
allows  of  a  better  finish  to  the  interior  decorations,  while  their 
longer  life  justifies  its  use.  It  is  in  the  carrying  out  of  the 
installation  work  that  the  contractor  makes  his  contribution 
to  the  future  all-round  success,  and  every  necessary  precaution 
must  be  taken  to  ensure  this. 

The  Elimi.\.\tio.m  of  Wa.ste. 

It  now  only  remains  to  justify  all  the  foregoing  by  showing 
that,  by  the  elimination  of  waste,  both  as  regards  material  and 
labour,  and  from  bad  practices  in  the  past,  by  the  application 
of  more  efficient  methods  in  the  future,  how  losses  may  be 
safeguarded  again.st  and  profits  assured,  to  the  benefit  of  the 
supply  authority  and  consumer  alike.  To  effect  such  a 
beneficial  change,  objection  nmst  not  be  made  to  the  rate  or 
altitude  of  the  flying,  so  long  as  the  stability  and  the  handling 
of  the  machine  is  satisfactory. 

The  fir.st  thing  necessary  is  to  remove  all  restrictions  against 
the  free  use  of  small  current-consuming  devices  that  should 
beneficially  find  a  place  in  every  home,  according  to  require- 
ments. This  must  be  made  possible  without  additional 
expense  to  the  consumer  for  installing,  unless  it  is  an  occasional 
request  for  apparatus  above  the  capacity  of  the  wiring.  Without 
extra  wiring  a  wide  range  of  apparatus  not  exceeding  -500  watts 
might  be  introduced  into  every  house  in  the  scheines  now 
under  consideration.  The  service  should  be  available  for  the 
early  morning  cup  of  tea,  shaving  water,  making  toast,  heating 
milk,  making  coiTee  and  later  working  a  sewing  machine  or 
ironing,  and  the  occasional  use  of  vacuum  cleaner,  a  small 
grill  or  egg  boiler,  and  many  other  labour-saving  devices  which 
would  be  a  great  boon  in  every  house,  and  whose  use  could  be  so 
arranged  that,  if  desired,  the  maximum  of  .500  watts  was  never 
exceeded.  If  the  consumer  for  any  reason  does  not  re(juirc 
so  high  a  ma.ximum,  he  should  have  facilities  for  the  free  use 
of  any  lesser  amount,  .say  down  to  lOO  watts,  that  he  is  ])re- 
pared  to  pay  for. 

The  Adoption  of  a  Kilowatt  Demand  Tariff. 

The  difficulty  of  obtaining  meters,  the  cost  of  purchasing, 
the  cost  of  labour  for  fixing,  reading,  recording  and  maintaining 
of  same,  due  to  the  all-round  increases,  now  necessitates  an 
alternativemethod  of  charging,  and  one  which  will  overcome  all 
existing  trouble  will  be  welcome.  The  magnitude  of  the 
prospective  building  schemes  justify  the  adoption  of  a  kilowatt 
demand  tariff  for  this  work.  This  can  now  be  applied  by  a 
simple  piece  of  apparatus  which  is  foolproof,  robust  and 
reliable,  not  affected  by  .short-circuit  and  automatic  in  action, 
while  the  cost  of  maintenance  is  quite  negligible. 

There  may  be  much  concern  about  the  price  per  kilowatt  to 
be  charged.  Obviously  this  must  be  settled  on  a  profitable 
basis  for  each  district,  and  it  must  not  be  supposed  that  it  will 
be  possible  in  the  residential  areas  of  the  south  to  fix  the  .same 
price  as  that  obtaining  in  the  industrial  towns  of  the  north, 
where  the  close  proximity  to  the  coalfields  mu.st  always  be  an 
advantage.  But  where  £8  to  £10  per  kilowatt  cannot  be 
offered  it  should  be  possible  to  fix  a  price  within  double  that 
range  in  mo.st  districts.  But,  even  if  £26  per  kilowatt  were 
charged,  a  lighting  supply  not  exceeding  100  watts  demand 
would  cost  the  consumer  rather  less  than  the  minimum  charge 
obtaining  to-day.  The  need  for  deposits  to  safeguard  the 
account  would  be  avoided  and  the  risk  of  bad  debts  overcome 
by  instituting  a  system  of  payment  in  advance  monthly,  or  by 
including  amount  due  in  the  rent  and  collecting  it  w^eekly.  For 
users  above  500  watts,  which  in  this  class  of  projjerty  would  be 
the  e.xception,  it  might  be  necessary  to  vary  the  charge.  This 
coidd  be  arranged  with  the  same  controlling  apparatus. 


On  the  grounds  of  simplicity  alone  the  above  scheme  will 
lieconie  ])opular,  as  it  contains  no  grounds  for  objection  from 
any  (juarter.  Even  those  in  the  gas  interests  cannot  now 
oiqect,  as  there  will  be  no  difi'erence  between  the  ])rice  for 
power  and  lighting.  This  may  easily  lead  u\)  to  a  further 
(>conomy  still  by  saving  the  ri'ntal  of  gas  m(>ters  wheri^  they 
ar(>  no  longer  necessary. 

The  Scheme  E.xplained. 

The  device  referred  to  above  is  .suitable  for  operation  both 
on  direct  and  alternating  current.  It  not  only  controls  the 
current,  but,  if  the  amount  contracted  for  is  exceeded,  it 
operates  by  reducing  current  consum])tion  and  illumination 
by  half,  and  directly  the  excess  current  is  switched  off  the  full 
voltage  is  automatically  and  instantly  restored. 

Taking  the  pre-war  cost  of  service  lines,  meter,  fu.ses,  board' 
rein.statement,  and  fixing  at  an  average  of  £12,  instead  of  this 
being  inflated  by  the  ever-increasing  costs,  it  will,  under  the 
scheme  now  suggested,  cost  not  more  than  half.  By  the 
linking  up  of  groups  of  adjacent  houses  on  a  ring  system  fed 
from  both  extremes,  although  as  many  as  50  cottages  may  be 
supplied  through  two  servic'cs  only,  the  chance  of  interruption 
of  sujiply  is  reduced  to  a  minimum,  as  an  alternative  feed  is 
provided  to  eacli  cottage,  an  advantage  not  enjoyed  by  con- 
sumers supplied  through  a  separate  and  costly  service.  Another 
advantage  is  that  the  full  capacity  of  the  ring  main  is  always 
available  for  efliiciont  u.se,  whereas  with  the  separate  service 
system  the  reserve  of  condui'tor  in  the  case  of  the  small  user, 
who  is  in  by  far  the  greater  proportion,  is  wasted. 

In  the  general  lay-out  of  the  new  building  schemes  the 
requirements  of  the  Ministry  of  Health  necessitates  the  houses 
being  built  in  pairs  or  in  very  small  blocks,  in  positions  too 
far  back,  as  a  rule,  for  separate  treatment,  even  though  the 
revenue  were  sufficient  to  support  such  an  arrangement.  Then, 
again,  the  mains  network  would,  in  most  cases,  have  to  be 
duplicated  owing  to  the  wider  space,  being  occupied  by  gardens 
and  grass  plots,  in  addition  to  the  roads,  separating  the  cot- 
tages on  opposite  sides.  The  same  conditions  militate  against 
overhead  construction,  which,  with  all  its  drawbacks  as  a 
]iermanent  scheme,  could  not  even  compete  as  regards  cost 
if  the  work  is  to  be  done  in  a  satisfactory  manner.  The 
])resent  price  of  ])oles,  brackets,  insulators  and  cables  makes 
this  work  prohibitive,  apart  from  the  labour  for  erection,  the 
co.st  of  which  is  certainly  worth  avoiding,  especially  as  a  solid 
lead-covered  twin  cable  of  ample  capacity  can  be  provided  at 
an  over-all  average  charge  of  £2  per  cottage  after  the  ducts 
have  been  provided  as  a  jiart  of  the  building. 

The  sparsity  of  network  boxes,  the  almost  total  absence  of 
joints  underground,  and  the  complete  immunity  of  the  many 
risks  common  to  electricity  supply  cables,  are  also  invaluable 
features  in  the  system  of  interior  linking  up  here  advocated, 
and  wherever  it  is  applied,  the  mains  man  of  the  future  will  have 
a  soft  job  compared  with  that  of  his  predecessors,  and  must 
benefit  accordingly.  It  is  hoped  that  the  many  advantages 
of  the  linking-up  system  here  advocated  will  be  appreciated 
to  the  full,  and  wherever  possible  acted  upon,  as  it  not  only 
scores  on  the  grounds  of  economy,  but,  which  is  more  impor- 
tant, on  those  of  efficiency  also,  the  immunity  from  future 
trouble  alone  justifying  the  change.  The  old  axiom  that 
"  prevention  is  better  than  cure  '"  applies  in  a  very  special 
sense  to  the  distribution  of  electricity,  and  the  opportunity  now 
available  of  removing  the  distributing  cables  from  the  pro- 
vince of  the  road  excavator  is  one  that  should  be  end)raced 
in  the  lay-out  of  all  the  housing  schemes  now  in  course  of 
construction. 

The  foregoing  is  not  intended  as  a  specific  for  application 
in  all  phases  of  existing  trouble,  but  ju.st  as  a  few  suggestions 
to  overcome  the  ill  effects  of  high  cost  of  materials  and  labour 
obtaining  to-day,  and  by  so  doing  make  what  would  otherwise 
have  been  a  profitless  venture  or  a  rejected  opportunity  a 
successful  advance  in  this  particular  field,  the  experience  in 
which  will  eventually  be  reflected  in  other  directions,  to  the 
benefit  of  the  electrical  industry  and  the  nation  as  a  whole. 
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The  Single-Field  Cascade  Machine. 
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In  the  olil  ucliomi'  of  cascade  working;  twosoparafo  marhiiios  woiv 
used  ;  the  stator  of  ttu'  first  was  connoctod  to  the-  mains  and  its  rotor 
to  the  stator  of  the  second  machine.  When  running  at  easeade  speed 
the  second  rotor  was  sliort-cire\iited.  An  alternative  method  was 
to  connect  the  rotor  of  machine  "A"  with  the  rotor  of  machine 
'■  B,"  the  stator  of  which  was  then  short-circuited.  Thi-  rotor 
windings  ha<l  to  l>e  so  connected  that  the  currents  circuhiting  in 
them  prochiced  fielils  in  the  two  rotors  rotatinj;  in  opposite  directions, 
otherwise  the  torque  develoix'd  by  motor  "  IJ  "  would  Ik-  oppo.sed 
to  that  develo|!<>il  by  motor  "  A." 

VV'here  two  separate  motors  are  u.sed,  there  will  lx>  two  entirely 
separate  niaj^netic  tields  and  windings,  whereas  in  the  ""  single-field  " 
tyi)e  of  machine  only  one  core  is  used,  and  the  two  component  lields 
merge  into  a  single 
rosuJtant.  Similarly,  Line 
the  two  individual 
stator  and  rotor  wind- 
ings are  replaced  by 
single  windings.  The 
stator  winding  is  so  ar- 
ranged that  both  the 
■'  main  "  and  '"  slip 
frequency  "'  c\irrents 
can  circulate  in  it  in- 
dependently. In  the 
rotor  a  single  winding 
is  so  connected  that 
the  currents  induced 
in  it  produce  two 
magnetic  fields.  Fig.  1 
shows  a  field  system 
having  four  salient 
poles  excited  by 
currents  fed  in  at  the 
diametrically  opposite 

terminals  marked  "line."  At  similarly  situated  points  at  right  angles 
to  the  "  line  '"  terminals  are  two  terminals  marked  "  tappings,"  and 
the  currents  flowing  between  these  points  produce  a  magnetic  field 
of  two  poles,  X.N.,  S.S.  In  tlie  stator  winding  of  a  cascade  induction 
motor  the  same  idea  is  used  ;  the  alternating-current  circuit  is  con- 
nected to  the  "  star  "  terminals,  and,  by  short-circuiting  the  '•  tap- 
ping "  points,  circuits  are  provided  for  the  currents  induced  bj'  the 
auxiUary  magnetic  field  which  originates  in  the  rotor.  In  the 
synchronous  motor  and  self-paralleling  generator  we  have  the  same 
idea,  but,  as  the  tapping  frequency  is  zero,  direct  current  is  supplied 
to  the  stator. 

Electrically  and  magnetically,  the  "  single-field  "  motor  is  identical 
in  its  action  «-ith  the  cascade  combination  of  two  separate  machines  ; 
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the  combination  of  windings  and  lields 
only  affects  the  cost,  efficiency  and 
power  factor.  If  one  thinks  of  the 
single  machine  as  if  it  consisted  of  two 
separate  elements,  the  theory  becomes 
quite  simple.  A  stator  winding  con- 
nected to  the  supplj'  produces,  say, 
eight  poles.  This  field  induces  currents 
in  the  rotor  windings  which  produce 
both  an  eight-pole  and  four-pole  effect. 
The  rotor  wintling  ])rotlnces  these  t«o 
distinct  fields  owing  to  the  manner 
in  which  the  coils  arc^  arranged. 
The  eiglit-pole  element  corresponds 
to      the      main     stator      field,     and 

the  four-pole  field,  whic-h  rotates  in  the  opposite  direction, 
induces  voltages  in  the  stator  winding,  which  is  so  connect<Hl  that 
induced  currents  can  flow  indcjiendcntly  of  the  currents  supplied 
by  the  mains,  and  these  currents  produc*  a  field  which  corresponds 
to  the  pole  rotor  field.  The  winding  and  the  main  and  induced 
*  Abstract  of  a  Paper  read  before  the  South  Wales  Institute  of  En- 
gineers. 
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currents  tlowinu  in  it  are  shown  in  Fig.  2.  the  conductors  Ix-ing 
numliei'cd  from  1  to  12,  and  connected  to  form  an  interconnectc<l 
star  and  mesh  winding.  A.ssinning  that  the  m.iili  field  induces 
instantaneous  voltages.  A,  H,  (',  in  the  rotor  winding,  as  in  Fig.  .'5, 
the  corresponding  curi-cnts  an^  shown  in  key  diagram.  Fig.  4.  The 
currents  ai-e  inicvenly  distriliulcd,  U'cause  they  an'  producing  two 
magnetic  fields,  one  of  which  cori-esponds  to  the  main  lield  of  four 
poles  (which  induces  the  rotor  currents).  The  individual  bars  of 
the  four-pole  stator  winding  <-arry  currents  which  cancel  the  four- 
pole  effect  of  the  rotor  winding.  .At  the  instant  considered,  /?=I, 
A  =0-.')andr  — 05amix>res.     In  any  pair  of  slots  cun'ents.4  \C  —  B\ 

In  two-s])eed  motors  with  the  slip-rings  short-circuited  the  cur- 
i-ents  in  each  section  of  the  winding  aif  in  phase  with  the  correspond- 
ing voltages,  and  they  do  not  jiroduce  any  second  field.  The  motors 
so  connected  run  as  normal  motors  at  speeds  corresponding  to  the 
number  of  poles  in  the  main  winding.  Two-speed  motors  are  woimd 
for  s[K-<>ds  cori'csponding  to  8  poles  and  12  poles,  12  anil  18  poles, 
l(i  and  24  poles,  20  and  l?0  poles,  &c.,  the  .second  s|x'ed  being  usually 
two-thirds  of  the  full  .speed  ;  but  a  further  tyi*'  has  been  devclo|)ed, 
in  which  the  number  of  main  poles  is  double  thai  of  the  auxiliary 
iunnl>er,  and  s|x;eds  are  obtained  in  the  ratio  .'! ;  1.  The  full  sjx-eds 
of  these  motors  may  Ije  made  to  correspond  to  any  numlier  of  poles 
gi-eatcr  than  two.  Tht>  rotor  windings  are  the  same  as  used  for 
two-sj)ced  motors  and  have  thi-ee  slip-rings. 

Additional  speeds  can  be  obtained  in  a  single  motor  by  using  a 
second  binding  in  the  stator  and  by  sul)dividing  the  rotor  windings 
and  i-e])lacing  each  of  the  single  groups  of  windings  by  two  or  more 
sets  of  (nils  connected  in  parallel.  With  this  rotor  winding.each 
pair  of  ])arallel  connrct<'d  windings  acts  as  a  short-circuited  path 
when  acted  upon  by  the  second  stator  winding.  Sjxieds  correspond- 
ing to  4,  (i.  8  and  12  poles,  6,  8,  12  and  18  poles,  &c.,  can  be  obtained. 
Three  slip-rings  are  used. 


Another  method  of  increasing  the  number  of  six'cds.  api)licable  to 
large  motors  for  driving  rnjliiig  luills.  ciiMicry  fans.  ciiMiprcssciis,  &c., 
is  by  the  use  of  a  second  motor  coMncct<'d  in  cascade  with  tlie  main 
cascade  machine.  If  this  auxiliary  machine  is  provicK^d  with  a 
change  pole  stator  winding  and  a  squirrel-cage  rotor,  the  whole 
control  can  be  efi'ected  by  means  of  a  single  controllei-. 

Synchronous  Motors. 

W'lien  a  cascarlc  induction  motor  is  running  on  load,  the  auxiliary 
field  is  rotating  backwards  round  the  rotor  at  a  greater  speed  than 
it  is  l)eing  carried  forwards  by  the  mechanical  rotation  of  the  rotor. 
It  t  lieiffoi-e  rotates  slowly  backwards  in  space,  but  at  synchronism 
it  would  be  stationary,  if,  then,  dire'ct  current  is  fed  into  the  stator 
windings  in  such  a  manner  that  it  will  produce  a  stationary  fi^^ld 
having  the  same  numt)er  of  poles  as  the  auxiliary  rotor  field,  tlie  two 
will  lock,  and  the  machine  becomes  a  synchronous  motor.  To  make 
the  stator  winding  suitable  for  direct-current  excitation,  it  is  divided 
into  two  star  windings  put  in  parallel  l)y  connecting  together  the 
corresponding  terminal  points. 

The  12  pole  machine  is  started  as  an  eight-pole  motor  by  resis- 
tances connected  to  the  slip-rings,  and  is  brought  up  to  a  speed 
above  synchronism  (.500  revs,  jier  nun.).  Three  slip-rings  are  then 
short-circuited  by  a  switch,  which  also  connects  the  exciter  to  the 
stator.  Short-ciicuiting  the  rings  changes  the  distribution  of  the 
rotor  currents  and  develops  the  auxiliary  field,  which,  by  locking 
with  the  stationary  field  in  the  stator,  brings  the  motor  into  syn- 
chronism without  "any  rush  of  current.  The  starting  and  synchro- 
nising resembles  the  starting  of  a  two-sjieed  cascade  machine,  the 
only  difference  being  the  substitution  of  synchronising  switch  for 
the"  tapping  short-ciicuiting  switch  of  the  induction  machine.  As 
the  motor  starts  up  with  only  two-thirds  of  its  jwles,  the  magncting 
current  taken  from  the  line  is  small,  and  the  starting  torque  on  full 
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load  takes  only  I2.V  per  cent,  more  current  than  when  running  in 
synchronism  at  full  load.  The  starting  power  factor  for  this  load 
is  over  93  per  cent.  Fig.  5  illustrates  the  starting  characteristics 
of  this  macliine.  When  driving  the  fan,  the  machine  works  «ith  a 
leading  power  factor  of  70  per  cent.,  and  raises  the  power  factor 
of  the  whole  colliery  i)lant  appro.ximately  to  unity.  This  motor 
runs  under  peculiarly  difficult  conditions  for  a  synchronous  machine, 
as  the  total  capacity  of  the  power  plant  is  only  750  kw.,  and  therefore 
this  motor  absorbs  a  large  proportion  of  the  output  of  the  station. 
It  was  essential  that  the  design  of  the  motor  should  allow  of  syn- 
chronising nithout  any  \-iolent  disturbance  of  the  line,  in  order  that 
the  numerous  haulage  and  other  motors  should  not  be  affected. 


_        .        _  10      1-2     1-4     1-6      _ 

Starting  Torque. 

Fig.  5. — Cascade  Self-st.vrtisg  Syxchkoxous  Motor.  Starting 
Ch.aracterktics  op  Standard  Machine.  450  b.h.p.,  500  revs.  pep. 
Mrs-.,  3,000  volts,  50  cycles.     Power  Factor,  0-7  LEADrsG. 

Before  this  machine  was  put  in,  the  kilovolt-ampere  loading  of 
the  generators  was  such  that  it  would  have  been  only  possible  to 
add  another  250  b.h.p.  in  induction  motors  to  fulh-  load  tlie  gene- 
rators. Bj'  installing  a  synchronous  machine  it  has  been  possible 
to  add  450  b.h.p.  to  the  circuit  and  stiD  leave  something  in  hand 
in  the  generators.  With  tliis  type  of  machine  it  has  not  been  found 
possible  to  obtain  any  trace  of  hunting  or  phase-swinging. 
Two-speed  Syschrosous  Motors. 

The  self -starting  synchronous  motor  starts  as  an  induction  motor 
^vith  only  two-thirds  of  its  poles.  It  is  therefore  capable  of  being 
run  with  its  slip-rings  short-circuited  as  an  induction  motor  at  a 
speed  50  per  cent,  above  sjTichroiiism.  Such  a  machine  has  many 
advantages,  especiallj-  when  designed  for -slow  speeds,  where  tiie 
power  factor  would  be  low  at  the  second  speed  as  an  induction  motor. 
By  running  the  machine  as  a  synchronoas  motor  at  its  second  sp?cd 
it  is  possible  to  use  a  frame  of  small  diameter,  and  for  this  and  other 
reasons  this  machine  meets  the  condition  imposed  by  the  new  pro- 
blem of  the  electrical  propulsion  of  ships.  The  torque-speed  charac- 
teristics of  ship  propulsion  motors  are  very  similar  to  those  of  fan 
motors.  Besides  the  driving  of  fans,  these  motors  can  be  used  in 
connection  with  air  compressors.  &c.,  and,  if  desired,  the  power 
factor  at  full  speed  can  be  raised  to  unity  by  connecting  a  phase 
advancer  to  the  slip-rings,  thus  giving  unity  power  factor  at  both 


Self-  PARALLELrsG  Generators. 

These  machines  are  the  latest  development  of  the  cascade  s^-stcm. 
They  differ  from  the  synchronous  motor  in  their  rotor  windings, 
which  are  of  the  plain  Xy\*^,  shown  in  Fig.  2.  The  stator  windings 
are  generally  of  the  same  tyjje  as  used  for  the  synchronous  motor, 
but  separate  windings  for  the  alternating-current  and  excitation 
circuits  are  sometimes  preferable.  The  generatoi-s  are  e.xcitcd  and 
run  up  to  speed,  and  are  then  connected  to  the  "bas  bars  without  the 
use  of  any  paralleling  gear.  The.se  niacliines  can  te  wound  for  12, 
18,  24,  30  and  36  poles,  &c..  and  are  very  suitable  for  use  with 
internal  combustion  engines. 

Single-speed  Motors. 

The  starting  torque  and  sjiecd  of  these  motors  are  under  complete 
control  by  regulating  resistances  comiected  to  the  stator  "  tappings." 
The  rotor  winding  is  completely  short-circuited,  so  that  the  machine 
is  practically  a  squirrel-cage  motor,  but  behaves  hke  a  slip-ring 
motor,  except  that  the  rotor  voltage  at  standstill  is  very  small ,-  the 
cascade  machine  is  also  quite  stable  at  stand  still,  -"nd  starts  without 
anj'  jerk. 


T\vo  and  Three-speed  Motors. 

Those  machines  have  a  wide  tield  of  application — e.g.,  in  collieries 
and  steel  works  for  driving  air  compressors,  ventilating  fans,  rolling 
mills,  hydraulic  pumps,  &c.  ;  they  are  hand  controlled,  or  the 
sjieeds  are  changed  automatically  by  means  of  contactor  gear. 
Hydraulic  pump  motors  are  frequently  automatically  controlled,  and 
in  one  Welsh  steel  works  two-sjieed  pump  motors  are  so  controlled 
without  any  switch  gear  in  the  stator  circuit. 
Rolling-mill  Motors. 

Recently  there  has  developed  an  increasing  demand  for  two-speed 
motors  for  driving  non-reversing  rolling  mills,  and  machines  have 
been  installed  and  are  in  course  of  manufacture  in  sizes  varying 
from  150  li.H.p.  to  1,000  b.h.p.  The  sjieeds  are  in  the  ratio  of  3  :  2. 
A  typical  example  is  a  motor  for  a  Fi-cnch  steel  works  rated  at 
800  b.h.p.  at  1 10  revs,  per  min.,  and  534  b.h.p.  at  73-5  revs,  per  min., 
the  num'l)er  of  poles  being  48  and  72.  The  machine  is  wound  for 
3.300  volts,  50  cycles,  three  phase.  Omitting  the  losses  in  the  slip 
resistances,  the  efficiencies  of  the  motor  at  full  and  second  speed 
are  91  jier  cent,  and  86-5  per  cent,  respectively. 
Cascade  Winding  Engines. 

Two-speed  motor  control  with  alternating  currents  Is  analogous 
to  series-parallel  control  with  direct  currents,  with  the  added  ad- 
vantage that  the  main  circuit  Is  not  opened  when  the  connections 
are  changed.  A  winder  is  accelerated  in  two  stages  which  dovetail 
into  one  another ;  at  starting,  the  slip-ring  circuit  is  open,  and  the 
controlling  resistances  are  connected  to  the  induction  circuit  of  the 
stator.  This  gives  the  cascade  coupling,  and  the  winder  accelerates 
to  two-thirds  speed.  During  the  second  stage,  resistances  are 
connected  to  the  rotor,  and  the  second  stator  winding  Ls  opened. 
By  giadually  short-circuiting  the  resistances  the  winder  runs  up 
to  full  speed.  The  control  is  preferably  automatic,  but  may  be  by 
hand  for  small  winders. 

For  a  given  kilowatt  input  the  motor  connected  in  cascade  de- 
velops approximately  50  per  cent,  more  torque  than  it  does  when 
connected  to  resistances  through  the  slip-rings.  For  winders  for 
moderate  depths  the  peak  is  25  per  cent,  to  30  [ler  cent,  less  than 
that  of  a  similar  winder  driven  by  a  straight  induction  motor.     The 
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Maximum  Velocity  of  Winding  in  Feet  per  Second. 

Fig.  (i. — Winding  Engine.     Capacity,  2  tons  per  Mintte.     Depth  ' 
OF  Wind,  1,200  ft. 

units  consumed  per  wind  are  also  reduced.  In  the  original  Paper 
the  author  works  out  a  simple  method  of  calculating  the  wiRd  for 
a  two-speed  winder.     The  following  particulars  for  two  grinders  are 

of  interest : — 
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Accel.    Steady  ^^^^-    Total. 

per 
wind. 

2-spced  ...    504-9      300-9      136;1 
1-speed...    G90-1      300-9      1890 

8,870      6,.500      1,460    16,830 
9,870      7,530      2,020    19,420 

4-68 
5-4 

The  two-speed  winder  takes  a  peak  load  27  per  cent,  less  than  that 
required  by  a  one-speed  winder,  and  the  units  per  wind  are  14  jier 
cent.  less. 

The  losses  in  external  resistances  are  for  the  one-speed  motor 
4.935  kw.-seconds,  and  for  the  two-speed  motor  2,890  kw. -seconds, 
part  of  which  repi-escnts  the  loss  in  the  second  stator  winding.  The 
figures  calculated  for  tliis  winder  have  been  plotted  in  diagi-a  m 
form  in  Fig.  6. 
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Some  llecent  Conveying  Machinery. 

liitereslinji  Applications  of  Electricity  to  the  llaiidliiig  of  Materials. 


When  money  is  spent  on  labour  wliieh  is  employed  in  nio\nnp 
material  from  one  plaee  to  another  it  is  obvious  that  the  material 
hantlletl  is  not  incf^ased  in  value,  and  that  from  the  commercial 
point  of  vii-w  the  less  money  spent  on  this  particular  spr\'ice  the 
better.  In  the  old  days  when  manual  labour  was  cheap  it  was  from 
this  j)oint  of  view  lietter  to  oini)lciy  men  to  pcrfoim  handlinfr  opera- 
tions rather  tlian  to  tie  up  capital  in  installing  expensive  and  often 
inefficient  macliinery.     As  time  has  gone  on,  however,{the  cost  of 
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labour  has  increased  and  machinery,  if  it  has  become  no  less  expen- 
sive, has  certainly  become  very  much  more  efficient.  It  may,  there- 
fore, be  truthfully  said  that  ccononn'  is  the  underlying  reason  now- 
adays for  the  introduction  of  all  machinery,  and  there  is  certainly 
no  sphere  in  which  machineiy  is  so  important  as  in  that  which  is 
used  for  the  handling  of  materials. 

In  what  follows  wc  may  refer  particularly  to  some  interesting 
applications  of  the  belt  conveyer  which  have  recently  been  man)i- 
factured  and  put  to  work  by  the  Fraser  and  Chalmers'  Engineering 
Works  of  the  (jenc-al  Klcctiic  Company. 

This  firm  have  found  this  system  of  conveying  the  most  economical 
when  conditions  are  favourable.  As  is  to  be  expecited,  however, 
this  maxinnim  economy  is  only  obtained  when  the  best  material  is 
used.  The  belt  they  supply  for  ordinary  conditions  is  composed  of 
cotton  and  rubber,  the  former  of  these  materials  supplying  tensile 
strensrth  and  the  latter  the  wear-resisting  qualities.  In  selecting 
belts  for  tliis  class  of  work  great  care  must  be  exercised  to  see  that 
no  poor  quality  rubber  is  used.  To  do  so,  though  it  saves  a  little 
in  the  first  cost,  gives  rise  to  great  troubles  later  on.  ■<  Fortunately, 
there  arc  satisfactory  means  of  testing  the  quality  of  rubber  applic<l 
to  convej-er  belts  and  the  details  of  these  may  be  shortly  referred  to. 
The  adhesion  of  the  top  cover  of  rubber  to  the  fli-stjply  of  duck  is  a 
measure  of  its  ability  to  resist  blistering  or  peeling 
off.  This  can  be  tested  b}'  taking  a  strip  of  belt, 
opening  up  the  top  cover  and  measuring  tlu'  pull 
required  to  separate  the  rubber  from  the  duck. 
It  should  take  a  pull  of  at  least  2'>  lb.,  ajjplied  for 
one  minute,  to  pull  1  sq.  in.  of  rubber  from  a  good 
quality  belt,  wliilc  a  pull  of  as  much  as  .'50  lb.  is 
often  realised  in  practice  with  high-class  material. 
The  ability  of  the  rubber  cover  to  resist  abrasion  can 
be  tested  by  cutting  a  strip  of  J  in.  square  in  section 
and  measuring  the  elongation  and  ultimate  strength 
before  breaking.  The  same  quality  can  also  be 
tested  by  means  of  a  sand  bl.ast.  Tlie  third  test. 
which  has  to  be  applied,  is  to  find  the  resistance 
to  the  friction  between  the  various  plys  of  duck  to 
prevent  the  plys  separating. 

Another  important  point  in  connection  with  the 
manufacture  of  conveying  machinery  is  the  pioper 
design  of  the  idlers  so  as  to  reduce  the  wear  and 
friction  to  an  absolute  minimum.  It  is  neccssar\ 
for  this  purpose  that  the  idler  should  have  all  it< 
rollers  placed  on  the  same  transverse  centn 
line  and  arranged  so  that  they  fit  eIoscl\ 
to  the  natural  curve  of  the  belt.  To  ensure 
this  a  special  five-shaft  idler  known  as  the 
Robins  Patent  Troughing  Idler  has  been  designed 


at  Frith.  This  idler  ha-s  all  the  pulleys  in  the  sauK'  vertical  plai\e 
and  it  is  conse(iuently  possible  to  give  it  an  int<'rnal  grca.sc  lubri- 
cation from  end  to  end,  while  it  is  claimed  for  it  that  it  is  adjustable 
lor  the  proper  training  of  the  belt,  tliat  it  docs  not  injure  the  Ik'H, 
iind  that  it  reaily  fits  the  natural  ciuve  of  the  l>clt. 

One  of  the  most  important  aiiplicatioiis  for  wliiih  niachiuery  can 
be  employed  at  the  present  is  in  the  haudhng  of  inal.  This,  for- 
tunately, is  an  ea.sy  material  to  handle  compariMJ  witli  ore,  phosphate 
or  stone,  but  care  must  be  taken  that  it  is 
not  broken.  To  fulfil  this  c(>uditi<m  the  use 
of  the  rubber  Ix^lt  oilers  decided  advantages, 
for  once  on  the  licit  there  is  no  further  move- 
ment of  the  coal  until  the  point  of  discharge 
is  reached,  and  as  the  coal  is  (U-livcred  in  a 
thin  continuous  stream  at  any  point  a  shoot 
can  easily  be  dcvLsed  to  whicli  it  is  delivered 
from  the  belt  without  any  drop  whatevei-. 
Fig.  1  illustrates  part  of  a  coal-handling  plant 
which  has  recently  been  designed  and  constructed 
for  use  at  Durban  in  which  the  conditions  which 
we  have  outlined  above  are  carried  o\it.  It  is 
capable  of  discharging  from  200  to  1,(K)0  tons 
per  hour. 

The    installation  consists    of    four    essential 
units  :    the  dumper,  by  means  of  which  the  coal 
trucks    .are   discharged    into    a    large    concen- 
trating pan  with  a   capacity  of  150  tons,  and 
capable   of    dealing   with    7.5   ton   trucks   ;    an 
inclined  belt  conveyer  which  receives  the  coal  from  the  jian  and  lifts 
it  up  an  incline  to  a. second  band  conveyer,  which  runs  in  the  elevated 
gantry  shown  paialld  to  the  quay  wall,  and  which  feeds  by  means 
of  a  tripper  on  to  a  hinged  telescopic  band  conveyer  mounted  on  a 
travelling  tower.     Tliis  last  conveyer  can  be  fed  with  coal  in  what- 
ever position  it  may  be  and  it  discbarges   the   load   into   the  liold 
of  the  vessel. 

The  inclined  belt  conveyer  is  230  ft.  long  and  48  in.  wiflc,  and 
takes  the  coal  up  an  incline  of  20  deg.  from  the  concentrating  pan 
to  an  intermediate  towci'.  At  the  intermediate  tower  tlic  coal  is 
discharged  into  a  three-way  shoot  from  which  it  can  be  fed  either 
direct  to  the  travelling  tower  or  to  the  tripper  conveyer  running 
parallel  to  the  quay  front.  The  tripper  conveyer  belt  is  525  ft.  long 
and  48  in.  wide.  It  runs  parallel  to  the  quay  wall  and  discharges 
the  coal  into  the  hopper  of  the  travelling  tower.  The  principal 
object  of  tlic  travelling  tower  is  to  support  the  telescopic  hinge  l>clt 
oonveyei-  and  the  telescopic  anti- breaking  shoot.  The  shortest 
lensrlh  of  the  band  from  the  supporting  tiuunion  to  the  centre  of  the 
head  pulley  is  55  ft.,  and  when  racked  out  to  the  farthest  position 
it  is  77  ft.  It  is  capable  of  delivering  coal  at  a  maximum  height  of 
fiO  ft.  above  the  water  line,  and  owing  to  the  telescopic  arrangement, 
it  can  deliver  at  n  distniici'  vMrvini.'  from  S  ft.  to  :!0  ft.  from  the  edge 


Pic.  2. — ST.vfKEi:  fob  T.\n.iN"GS  from  Gold  Mines,  Ripio  and  other  Wastes. 
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of  till-  (iiiav  wall.  It  has  a  tiaxclliiij,'  speed  of  80  ft.  per  minute.  storing  inateiial.  The  last  conveyer  of  tlie  system  can  revolve 
The  whole  of  this  plant,  e.xrept  tlie  eoal-dumping  plant  which  is  ahout  .'{00  deg.,  and  this  serves  the  purpo.se  of  building  the  waste 
ated  from  below,  is  cont rolled  from  one  cabhi  at  the  top  of  the       heap   aliead   of   the   supporting  structure.     This   is    the   cheapest 

method  of  disposing  of  large  ((uan- 
tities  of  waste  and  Is  now  largely 
used  in  modern  gold  mines. 

.■\ii  interesting  examjile  of  ma- 
chinery for  handUng  coal  which  has 
lecently  been  installed  for  tlu; 
British  Oovernment  is  shown  in 
Fig.  3.  This  was  proN-ided  to  unloatl 
eolUers  and  operates  at  a  total  cost 
of  ■,'(!.  per  ton,  including  labour  and 
(lower.  This  cost,  compared  with 
that  at  another  port  in  the  English 
Channel  where  coal  is  taken  from 
colliere  by  baskets  at  a  piece  rate 
of  Is.,  and  again  from  the  store  to 
the  lailway  by  the  same  means 
at  the  cost  of  another  Is.^  shows 
what  large  savings  can  be  effected 
by  the  use  of  modern   niachintMy. 

Fig.    4   shows     another    method 
of  handling   coal   which   has    been 
sujiplied   by    Fiaser    &    Chalmei-s' 
Engineering  Works  to  the   British 
Admiralty.      It   illustiatcs    one   of 
foui'  electrically-driven  grab  trans- 
IJorters  with  a  capacity  of  100  tons 
of   coal    per    hour.      This    method 
of   unloading  coal  costs  about  Jd. 
per  ton,  including  the  wages  of  the 
driver  and  the  cost  of  ciu-rent.      A 
further   advantage   of  this  m^tliod 
is  that  the  coal  can  be  stored  to  a 
very  much  greater  depth  than  when 
handled  by  a  bucket.     As  an  instance  of  tliis  it  may  be  stated  that 
whereas  coal  is  normally  ne\er  slacked  in  British  dockyards  at  a 
greater  de])lh  than  18  ft.  to  20  ft.  when  buckets  are  used,  it  is  con- 
stantly stored  to  as  much  as  'H  ft.  when  transporters  and  grabs  are 


Fig.   3. — A.v   Ex.i.Mi-n;  of  Modeux  Go.u.-Handlixg  Plant. 


travelhng  tower,  and  the  whole  of  the  conveyei's  are,  of  comse, 
electrically  di'iven,  seven  motoi-s  being  required  to  work  aU  the 
movements  of  the  travelling  towei-. 

Another  interesting  macliine  is  that  known  as  a  stacker,  which  has 
been  designed  for  use  on  the  Rand  for  forming  dump  heaps  of  waste 


employed.     This  means  an  increase  in  the  capacity  of  the  store 


-Coal  Grabs  at  ax  Admik^vlty  Dockvako. 


materials'.  This  arrangement  consists  essentially  of  an  inclined 
belt  conveyer  mounted  u])on  a  revolving  tower  which  is  ti.xed  on  a 
tem^jorary  tresseling.     Heaps  can  thus  be  formed  on  all  sides  for 


ground  of  nearly  100  i)er  cent.  Rather  contiary  to  expectation  it 
has  been  found  that  heating  does  not  take  place  at  tliis  laigc  depth, 
so  that  the  method  is  obviously  advantageou-. 
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Delects  in  Gas  Works  Electrical 
Plant.* 


The  question  of  electrical  iiiotivo  power  in  gas  works  has  occupied 
so  much  attention  rei-cntly  that  a  few  jottings  on  actual  gasworks 
c.\|KTience  with  same  may  be  of  general  inten'st.  In  large  gas 
undertakings,  electrical  motors  of  all  tyjx's  and  niukcs  an-  met 
with,  the  reason  for  this  lx>ing  that  many  gas  plant  contractors 
a'commend  the  goods  of  the  electrical  linns  with  whom  they  deal, 
unless  the  gas  engineer  sjK'citics  any  particular  make. 

The  majority  of  electrical  motors  have  constructional  faults — 
even  those  supplied  by  the  leading  makers — which  those  resjjonsible 
for  their  successful  running  soon  discover.  Referring  to  these 
brictly.  there  is  the  nu>tor  that  has  its  end  covers  secured  oiih 
by  a  slight  overlap  of  the  washers,  the  .set-screws  that  pass  through 
the  latter  Ix'ing  attached  to  the  body  of  the  motor  casing,  the  result 
lieing  that  if  the  arniatuiT  shaft  has  any  tendency  to  seize  in  the 
bearing  the  whole  of  the  end  cover  revolves,  and  may  frequentlv 
be  found  with  its  oil  well  in  the  upside-down  position  and  the  oil 
all  run  out.  Another  make  of  motor  has  its  brush-holders  fastened 
to  beechwood  blocks,  which  shrink  in  retort-house  teni[)eratures 
and  cause  the  carbon  brushes  to  vibrate  on  the  commutator  instead 
of  making  lirm  contact. 

.Motoi-s  that  have  a  held  coil  on  the  bottom  prove  troublesome, 
as  an\-  oil  getting  inside  collects  around  the  coil  and  saturates 
the  insulation.  Totally-enclosed  motors,  for  dusty  atmospheres, 
may  fn-cpiently  be  seen  in  hot  weather  with  the  access  dooi-s  ojKn 
and  muslin  thrown  over  to  prevent  overheating.  Semi-enclosed 
motors  are  also  imsatisfactory  in  a  retort  house,  as  the  tine  dust 
invariably  gets  through  the  gauze  netting. 

One  electrical  lirm  of  re])ute  supplied  an  8  h.p.  motor,  for  driving 
a  push-])late  coal  conveyor,  to  a  municipal  gasworks,  the  armature 
of  which  had  a  comnuitator  only  U  in.  wide.  The  overheating 
was  so  intense  that  the  interior  of  this  motor  was  entirely  destroved 
by  tire  on  two  occasions,  aft?r  which  the  insurance  company  refused 
to  continue  its  insurance  until  its  con.struction  was  altered.  Many 
n\akers  allow  so  little  margin  of  clearance  tetween  the  revolving 
armature's  coil  end  and  the  brush  terminals  that  these  two  |)oints 
get  fouling  each  other  when  the  armature  shaft  gets  the  slightest 
increa.se  of  end  play  through  wearing  into  the  tearing  bushes,  and  a 
careful  surveillance  is  nec-essary  to  prevent  this  occurring.  Electrical 
motor  Ix-arings  in  many  cases  arc  circular  gunnietal  bushes  of  only 
J  in.  thickness,  and  this  does  not  fXTmit  of  a  deep  countersink  for  the 
point  of  the  set-screw  that  ha.s  to  secure  them  and  prevent  rotation 
and  end  movement,  and  instances  have  occurred  where  the  tightening 
of  the  set-screw  has  bulged  the  bearing  and  cau.sed  the  shaft  to  seize. 
This  method  is  one  that  the  makers  could  improve  upon  with  ad- 
vantage. 

One  of  the  greatest  disadvantages  in  a  gasworks  with  electrical 
jilaiit  is  the  delay  when  an  electrical  fault  has  to  Ix-  located,  as  it 
may  take  an  cx|.crienced  electrician  hours  to  trace  it,  and  yet 
require  only  a  few  minutes  to  put  right  when  found.  Another 
source  of  unreliability  of  electricity  is  when  reversal  of  polarity 
occurs  through  the  slowing  up  of  an  engine  or  other  causes,  and 
prevents  the  generating  sets  Ix-ing  run  in  parallel.  The  writer 
has  a  vivid  recollection  of  an  ex]5erience,  in  the  early  days  of  the 
war,  when  a  lirm  of  gas  i)lant  enginwrs  were  installing  a  new  elec- 
trically driven  charging  machine  and  coal  handUng  plant,  which 
necessitated  one  of  the  existing  generating  sets  Ixjing  taken  out 
and  a  more  powerful  one  put  in  its  place.  When  the  latter  was 
put  into  commission,  it  was  found  impossible  to  run  the  remaining 
existing  sets  in  parallel  with  it,  each  attempt  to  do  so  Ix-ing  accom- 
panied by  a  reversal  of  polarity,  and  for  some  days,  on  account 
of  this,  the  cokc-sereening  plants,  instead  of  being  run  as  a  continuous 
day  load,  could  only  be  worked  in  the  intervals  between  the  retort- 
house  draws,  and  the  supply  of  graded  coke  was  restricted  in  con- 
te(|uence. 

Klectrically-driven  gas-boosting  plant  has  caused  grave  concern 
at  times,  as,  in  the  event  of  a  fuse  blowing,  the  sudden  drop  from 
high  ijressurc  to  the  district-governor  maximum  pre-ssure  delivery 
is  naturally  very  pronounced  and  a  source  of  consumers'  com- 
plaints ;  and  if  any  naphthalene  trouble  is  occurring  in  the  district 
main  it  may,  without  warning,  overload  the  motor  and  blow  the 
safety  fuses.  In  a  municipal  gasworks  in  the  .Midlands  a  boosting 
plant  obtained  its  power  from  the  adjacent  corjjoration  electrical 
station,  but  during  the  war  the  demand  for  power  for  the  district 
exceeded  the  supply,  and  the  current  to  the  gas  dei)artment  had 
occasionally  to  be  cut  off  at  the  critical  period  when  the  latter 
had  to  meet  their  peak  load.     It  will  be  obvious  from  these  rtimarks 

*  From  the  "  Gas  World." 


oti  biHisting  plant  that  for  n?liability  in  the  distribution  department 
electricity  cannot  comix'te  with  the  steam  turbine  as  a  prime  mover. 
Of  course,  in  the  case  of  a  telpher  an  eli'ctrical  drive  is  inevita- 
able  ;  but  in  this  there  is  much  room  for  improviiiient,  as  in  the 
event  of  a  fault  taking  place  in  the  wiring,  owing  to  all  the  main 
leads  Ix-ing  installed  under  the  lloor  of  the  tclphcr-cab,  it  nei-es- 
sitates  the  removal  of  the  steel  tire-shield  plate  ami  then  the  wood 
cover.  iK-fore  these  can  l>c  examined,  and  when-  only  a  single  telpher 
is  in  commisslim.  it  may  recpiire  to  Ik-  moved  by  hand  labour  the 
whole  length  of  the  track  ere  access  to  lhcs«-  hiddeti  wires  can  lie 
obtained.  Finally,  it  should  always  Ik-  borne  in  mind  that  there  is 
the  ever-present  risk  of  lire  witli  electrical  plant  in  a  gasworks. 


Till'  I'rolcction  of  Alternaliiiji  (airronl 
Systems  \Vilhout  the  Use  oli  Special 
Condnctors. 


We  give  Ix-low  an  account  of  the  discussions  which  took  jilat-e  at 
Birmingham  and  Gla-sgow  on  Major  K.  Edgcumlw's  Pajx-r  on  this 
subject.  .\n  abstract  of  the  Pajx-r  apjx-arcd  in  our  issues  of  Fcbruarv 
20  and  27. 

DI.S('U.SSION  AT  15IK.M1N(!1I.\.\I. 

Mr.  t!.  Koi;kks  said  the  author  deprecated  the  u.se  iif  a  fuse  shunted 
scilcnoid  piotcctiiin.  For  a  simple  circuit  in  which  a  discriininatiiiK 
time  lag  was  not  required,  this  tyi)e  of  i)rcitectiim  was  the  simplest  avail- 
able, and  was  perfectly  satisfactory  in  ()])cratioii.  Where  the  fuse 
shunted  solenoid  could  nut  he  used  the  induction  pattern  inverse  time 
limit  overload  relay  with  separately  adjustable  current  and  iiivei'se  time 
settings  was  the  most  satisfactory  instrument  to  adopt.  Overload  relays 
should  be  put  in  circuit  at  both  ends  of  the  feeder  if  it  was  jmssiblc  for 
current  to  pa.ss  through  the  feeder,  frt>m  either  end.  This  ])ri)vided  a 
complete'  system  of  jjrotection,  as  good  as  that  suggested  by  the  author. 
The  protiiliiin  of  jjarallel  feeders  with  differential  reverse  relays  was  open 
to  the  objection  that  there  was  always  the  dunycr  of  an  unbalanced  load 
in  the  feeders.  It  was  also  quite  |)ossiblc  for  parallel  feeders  to  be  un- 
equally loaded  to  an  amount  beyond  the  control  of  the  relay  adjust- 
ments. In  the  case  of  two  feeders  in  parallel,  it  would  be  quite  impos- 
sible to  test  the  relays  under  working  conditions  without  both  feeders 
being  out  of  service.  Fig  15  in  the  Pajier  was  interesting,  but  in  the 
event  of  one  of  the  feeders  from  the  cenerating  station  Ix-ing  tri])pcd  out 
due  to  a  fault  the  reverse  power  relays  on  the  inter-connector  between 
two  su])cr  stations  would  have  to  carry  the  full-load  current  to  the  sub- 
station. It  would,  therefore,  be  necessary  for  the  setting  of  the  reverse 
power  relay  to  be  vciy  high. 

Jlr.  W.  WII.SON  did  not  enter  a  defence  for  the  common  porcelain-clad 
fuse.  But  such  a  fuse- wire  gave  under  certain  conditions  a  time-curve  of 
surprising  reirularity.  The  solenoid  and  dash-pot  pattern  referred  to  by 
the  author  only  gave  an  approximate  protection,  for  the  plunger  did  not 
begin  to  mcjve  until  the  actual  overload  had  occurred,  irrespective  of  the 
state  of  the  cables.  The  thermal  relay  would  give  the  same  protection 
as  the  fuse,  and  was  much  simpler.  At  the  same  time,  both  fuses  and 
circuit- breakers  gave  excellent  adjustment. 

Mr.  K.  O.  Jake.max,  referring  to  Fig.  14  in  the  Pajjcr,  saifl  if  the 
fault  occurred  when  the  interconncctor  wa-s-lightly  loaded,  the  full  over- 
load current  must  flow  into  the  fault  before  the  relaj's  would  act.  The 
author  stated  that  the  circulating  currents  between  two  machines  in 
parallel  due  to  hunting  were  very  much  out  of  jjhase  with  the  voltage. 
Actually,  however,  these  currents  were  practically  in  phase  with  the 
voltage,  since  they  represented  the  synchronising  power. 

Dr.  0.  K.vi-r  said  that  engineers  would  be  pleased  to  learn  that  protec- 
tion could  be  obtained  without  the  use  of  pilot  wires.  The  author's 
methods  had  the  merit  of  simplicity,  but  did  not  touch  on  the  protection 
of  machines  from  the  heavy  blow  which  the  windinu  received  in  the  first 
moment  of  an  explosive  short-circuit.  The  machine  must,  therefore, 
rely  on  the  protection  due  to  either  inherent  or  outside  inductance.  To 
a  certain  extent  this  was  also  the  case  with  heavy  feeders.  Grading 
which  had  to  be  done  to  the  fraction  of  a  second  could  not  be  very  definite. 
If  a  longer  time  were  allowed  we  must  give  uj)  any  idea  of  using  the 
circuit- breaker  to  save  machines  from  the  Krst  rush  of  a  short-circuit 
current  and  adopt  the  method  of  added  inductance.  If,  however, 
apparatus  was  installed  at  the  delivery  end  of  the  lines  to  inject  leading 
kilovolt-aiuperes  the  power  factor  was  raised,  which  L'ave  something 
very  near  absolute  protection.  The  qucstiim  was  what  kind  of  source  of 
leading  kilovoltaMii)eres  to  employ.  C'ontlensers  or  over-excited  syn- 
chronous machiiKs  would  do  as  well.  The  loss  in  condensers  was  almost 
negligible,  but  they  were  expensive.  Synchronous  machinery  was 
cheaper,  but  the  lo.ss  of  enerf,'y  was  heavy;  both  had  the  disadvantage 
that  the  amount  of  leading  kilovolt-amperes  injected  was  independent  of 
the  load.  What  was  wantetl  was  something  which  would  throw  into  the 
system  an  am<junt  of  leading  kilovolt-amperes  in  some  ])roportion  with 
the  load.  If  the  consumer  used  small  motors  or  even  large  squirrel-cage 
motors  static  cimdensers  were  the  only  possible  means  of  his  obtaining 
in  his  own  pfant  a  good  power  factor.  If  he  had  large  slip- ring  motors  he 
could  use  a  phase  advancer,  and  although  his  power  factor  at  light  loads 
would  not  be  so  j^uod  as  with  condensers  his  power  factor  at  full  load  or 
overload  would  be  in  the  neighbourhoixl  of  unitv. 
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Mr.  W.  Brew  thmitiht  special  ])iccautic)ns  would  be  advisable  either 
in  the  df.siL'ii  >iv  1. iration  of  the  leakage  transformer,  illustrated  in  Fig.  2 
of  the  I'ai'.i.  I-  -lurid  it  from  stray  magnetic  fields.  The  simplicity  of 
the  arranL'iinriii  illustrated  in  Fig.  2,  as  compared  with  that  in  Fig.  3, 
was  greatly  in  f;ivuin  "f  ihr  f..iinrr.  In  ciiiiirction  with  the  protection 
of  parallel  feeiliT-  iMii-i  r.it.  ,1  m  Ki-  s  .m.l  Vvj.  '.)  of  the  Paper  he  hardly 
thought  the  nii-th.i,i  siiL;L"str.|  n.iild  l.<'  ir.,';iici.'d  as  a  general  solution  of 
the  problem.  The  incst  nnportant  feature  of  a  relay  control  system 
should  l-ie  its  ])ower  to  indicate  clearly  when  and  where  a  fault  had 
occurred.  Under  the  mental  stn<<«  of  a  bad  shut  down,  apparently  logical 
conclusions  may  be  iniitr  nii-1.  nlmu'.  and  this  was  especially  likely  to  be 
the  case  where'the  smuiiijU  -  iritir  action  of  a  number  of  instruments 
and  circuits  had  to  In-  on.  ,  |,r,  i,  1.  .i  good  deal  of  expensive  apparatus 
had  been  installed  and  "  tied  u]) '    in  the  past  on  this  score  alone. 

Mr.  A.  T.  Thurman  said  the  arrangement  shown  in  Fig.  16  of  the 
Paper  for  the  protection  of  a  system  comprising  two  generating  stations 
and  four  sub-stations  was  satisfactory  providing  the  inter-connect<u' 
between  the  generating  stations  was  large  enough  to  transfer  load  from 
one  to  the  other,  in  case  of  trouble  at  either  .station.  With  regard  tr>  the 
checking  of  relay  settings,  he  had  found  the  method  in  Fig.  26  to  be  quite 
,  satisfactory,  but  the  initial  test  after  the  relay  had  been  installed  in  its 
working  position  should  be  from  the  primary  side  of  the  current  trans- 
former ;  every  connection  was  then  tested  from  the  transformer  to  the 
relay  practically  under  working  conditions. 

Mr.  J.  MoRTux  said  the  independent  supply  for  the  pressure  element 
of  reverse  relays  might  easily  be  obtained  by  installing  a  unity  ratio 
potential  transformer  across  a  reactance,  the  voltage  obtainable  being 
governed  by  the  current  flowing  in  the  reactor,  and,  further,  under  faulty 
conditions  the  normal  current  might  be  increased,  thereby  giving  a  pro- 
portionate increase  in  the  pressure  across  the  terminals  of  the  potential 
transformer  with  a  resultant  increase  in  power  for  the  satisfactory 
operation  of  the  relays.  At  the  present  time  it  was  possible  to  obtain 
turbo-alternators  having  high  internal  reactance,  sufficient  to  take  care  of 
the  alternator  on  short- circuit.  The  inherent  reactance  would  have  no 
effect  on  the  amount  of  current  which  would  How  from  the  'bus  bars  into 
such  a  fault  developing  near  its  terminals.  Some  advantage  might, 
therefore,  be  gained  by  putting  half  the  total  reactance  in  the  machine 
itself  and  the  other  half  external  to  the  machinel 

Mr.  W,  R.  Groves  said  the  four  cardinal  points  mentioned  at  the  com- 
mencement of  the  Paper  required  a  limitation  of  the  number  of  the  pro- 
tective devices  employed.  The  layout  which  was  described  was  more 
applicable  to  undertakings  of  moderate  size  than  to  large  systems. 
Major  Edgcumbe  mentioned  that  the  ilera- Price  system  operated  in 
water-tight  compartments.  But  the  system  could,  of  course,  be  ex- 
tended to  cover  any  mains  or  gear.  It  was  illogical  to  protect  cables,  and 
leave  the  more  vulnerable  switchgear  unprotected.  When  a  ring  main 
was  open,  and  sections  of  mains  between  consumers  were  in  simple 
series,  it  would  not  make  for  certainty  of  supply  to  employ  graded  pro- 
tective devices  throughout  where  many  consumers  were  coiuiected  to  the 
ring.  Provided  the  best  cables  and  switchgear  were  put  in  these  should 
be  given  a  chance  and  protection  should  be  limited  to  the  supply  ends 
and  the  consumer's  installations. 

DISCUSSION  AT  GLASGOW. 

Prof.  F.  Baily  said  he  agreed  with  the  view  that  protection  devices 
worked  from  the  cable  itself  had  distinct  advantages  over  separate  cables 
running  alone  for  the  reason  that  the  small  cables  which  formed  the  pro- 
tective device  were  more  apt  to  break  down  than  the  big  cables  they 
were  intended  to  protect,  though  they  were  not  subjected  to  the  high 
voltages  of  the  latter.  There  was  more  likelihood  of  the  protective 
devices  breaking  down  on  overhead  lines. 

Mr.  C.  W.  M.4R.SHALL  said  he  thought  it  advisable  to  stake  everything 
on  clearing  faults  before  they  had  time  to  develop  between  phases,  and 
the  most  obvious  way  of  -doing  this  was  by  increasing  the  speed  and 
sensitiveness  of  relays  and  switches,  particularly  in  the  case  of  syn- 
chronous converting  machinerj-.  He  did  not  share  Major  Edgcumbe's 
regard  for  the  induction  relay,  as  the  jewels  and  pivots  gave 
trouble,  and  the  time  calibration  was  liable  to  alter  due  to  the 
magnetising  action  of  the  alternating  field  under  short-circuit  conditions. 
Unbalancing  to  .5  per  cent,  could  never  be  tolerated,  and  it  was  easy  to 
balance  to  within  0-5  per  cent.  A  fair  degree  of  accuracy  could  be 
obtained  mth  compensating  induction  watt-hour  meters  without  the  use 
of  compensating  devices.  If  the  meter  was  badly  designed  no  amount  of 
compensating  would  do  it  much  aood. 

Mr.  A.  E.  McCai.l  said  the  nipfhods  of  the  author  had  been  generally 
found  wanting  when  applied  to  larger  and  more  involved  systems.  The 
author  did  not  refer  to  combined  leakage  and  un.symmetrical  loading 
devices  which  gave  instantaneous  protection  against  faults  between  any 
two  phases  in  addition  to  ground  faults.  There  was  room  for  an  over- 
load relay  having  a  double  characteristic.  Devices  had  been  developed 
which  would  be  operative  only  in  the  faulty  section  They  were  agreed 
that  it  ^^as  not  safe  to  interrupt  the  protective  gear  circuits,  but  it  was 
equally  disastrous  to  break  the  instrument  circuits  where  transformers 
«ith  double  secondaries  were  employed.  The  maximum  feeder  arrange- 
ment could  be  protected  by  interlocked  discriminating  relays.  He 
asked  what  the  percentage  bias  of  the  arrangement  described  in  the 
Paper  would  be  at  30  times  full-load  current  with  the  potential  at  2  per 
cent,  of  the  normal.  Biased  differential  systems  of  generator  protection 
were  available  to  operate  with  less  than  2  per  cent,  fault  current.  Sys- 
tems of  generator  protection  had  recently  been  developed  employing 
directional  relays.  The  method  of  earthing  shown  in  Fig.  21)  of"  the 
Paper  was  preferable  to  earthing  the  neutral  point  of  one  generator. 


-Mr.  E.  Skddon'  said  protection  was  bound  up  with  the  design  of 
switchgear.  Considering  the  short-circuit  currents  in  large  power 
circuits  to-day,  it  might  be  better  to  limit  the  How  of  current  by  opening  a 
cireuifbieakcr  across  which  would  be  connected  a  reactance,  and  after- 
wards disconnecting  the  faulty  circuit  by  a  second  switch  placed  next 
to  the  "bus  bars.  This  switch  would  also  operate  direct  on  single-phase 
leakage.  He  preferred  the  fuse  shunted  solenoid  to  the  mechanical 
movement  of  dashpots.  Closed  feeder  jirotection  was  best  arranged  by 
protecting  each  closed  feeder  independently  either  by  the  Merz-Price 
or  split  conductor  prot  ction.  On  tests  with  carbon  resistances  the 
caibon  becanre  heated,  and  the  powder  was  blown  out  of  the  slots. 
There  was  also  the  question  of  dust  collecting. 

Mr.  A.  P.  R.OBERTsoiJ  said  he  agreed  that  the  circuit  should  be  opened 
as  early  as  possible  when  there  was  a  fault.  He  thought  they  should 
concentrat'  -m  jriiiuu  the  maximum  speed  of  opening  where  there  was 
much  synrhiMiiniis  iii;ichinery. 

Mr.  A.  Hknmkek  said  the  fuse  time  limit  was  the  most  satisfactory 
of  all.  The  two  main  factors  were  maintenance  of  continuity  of  supply 
and  the  guaranteed  cutting  out  of  faulty  .sections.  He  would  like  to 
know  if  in  putting  down  a  new  system  the  author  would  put  in  relays  or 
some  of  the  more  recent  systems  of  balanced  protection. 


Reviews. 


An  Enquiry  Concerning  the  Principles  of  Natural  Know- 
ledge. By  A.  N.  WiiiTEiiEAn.  Sr.D.,  F.FJ.S.  (lyindon  :  Can  - 
Ijriilge  Uiiivtrsity  Press.)     Pp.  xii.-^2(i;).      12s.  M.  net. 

The  author,  in  his  jireface,  points  out  that  :  "  Modern 
speculative  physics,  with  its  revolutionary  theories  concerning 
the  natures  of  matter  and  of  electricity,  has  made  urgent  the 
question,  What  are  the  ultimate  data  of  Science  ?  "  The 
critical  investigations  of  the  nineteenth  century  into  the 
nature  of  mathematics  and  the  foundations  of  geometry 
have  done  much  to  clear  the  way  to  such  an  inquiry,  and  the 
modern  theory  of  relativity  has  opened  a  new  world  of  thought 
as  to  the  relations  of  space  and  time  to  the  ultimate  data  of 
perceptual  knowledge.  The  volume  before  us  is  largely  con- 
cerned with  providing  a  physical  ba.sis  for  the  views  which  have 
so  emerged,  and,  therefore,  has  to  deal  with  geometry,  not  as 
an  abstract  science  based  on  one  or  other  set  of  hypothetical 
premises,  but  as  a  physical  science  in  which  may  be  sought 
an  answer  to  the  question,  How  is  space  rooted  in  experience  ? 
The  principle  underlying  the  whole  investigation,  and  which 
is  substantiated  by  it,  is  that  the  scientific  concepts  of  space 
and  time  are  attainable  as  the  first  outcome  of  the  simplest 
generalisations  from  experience,  and  that  they  are  "  not  to 
be  looked  for  at  the  tail  end  of  a  welter  of  differential  equations. " 
The  theme  of  the  whole  enquiry  is  the  coherence  of  the  known, 
and  the  perplexity  which  it  aims  at  ui  ravelling  is  as  to  what 
it  is  that  is  known.  Nature  is  therefore  regarded  solely  as 
the  object  of  perceptual  knowledge,  to  that  the  argument  is 
always  physical,  never  metaphysical. 

Until  quite  recently,  a  physical  explanation  has  invariably 
meant  one  expressed  in  terms  of  distributions  of  material, 
such  as  matter,  electricity,  or  ether,  throughout  a  space  in 
itself  without  activity,  defined  by  Euclid's  axioms,  a  pure 
geometrical  abstraction,  conceived  as  a  manifold  of  discrete 
points,  at  a  number  of  discrete  durationless  instants  of  time, 
which  time  is,  moreover,  supposed  to  flow  equably  in  measurable 
lapses.  The  difficulties  of  such  a  statement  were  recognised 
in  very  early  times,  e.g.,  the  paradoxes  of  Zeno  and  the  Electic 
School.  And  there  is  clearly  no  room  left  for  such  essential 
physical  quantities  as  velocity,  acceleration,  momentum  and 
kinetic  energy.  And  the  instantaneous  representation  of 
an  atom,  a  molecule,  or  even  a  material  body,  would  be  nothing 
more  adequate  than  a  distribution  of  electricity.  For  change 
is  essentially  the  importation  of  the  past  and  the  future  into 
the  immediate  fact  embodied  in  the  durationless  present 
instant.  The  ultimate  facts  for  science  cannot,  therefore, 
be  found  at  durationless  instants,  which  do  not  correspond 
with  any  possible  observations,  and,  implicitly,  scientific 
theory  is  shot  through  and  through  with  notions  which  are 
frankly  inconsistent  with  its  explicit  fundamental  data. 

The  separative  effect  of  the  traditional  conceptions  present 
physical  unities,  through  their  appearing  to  us  as  in  time  and 
space,    as  discrete    aggregates.     The    discreteness  is  masked, 
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in  the  case  of  tern  )oral  separation,  through  sense  evidem-e  of 
continued  existence  in  time;  but  we  always  think  of  a  body 
apiiearing  to  be  extended  in  space  ns  divisible  into  parts,  our 
only  warrant  for  tlieir  interconnection  being  the  suli-con'scious 
assumption  of  absolute  space.  But  if  we  acce)>t  tlie  pliilo- 
sophical  principle  of  the  relativity  of  space,  that  its  ]>roperties 
are  merely  relations  between  things  said  to  be  in  space, 
we  are  left  with  an  instantaneous  space  correspondin" 
to  each  instant,  without  any  correlation  existing  between 
them  and  without  any  means  of  observing  them. 

The  fundame.tal  assumption  elaborated  in  tliis  volume  is 
that  the  ultimate  facts  of  nature,  in  terms  of  which  all  physical 
and   biological   explanation    must   be   expressed,   are   events 
connected  by  their  spatio-temporal  relations,  and  that  these 
relations  are  in  the  main  reducible  to  the  property  of  events  of 
containing,    or    extending    over,  other  events.     Although  in' 
perception  no  event  exhibits  definite  spatio-temporal  limits, 
it 'S  assumed  that  such  limits  may  be  assigned  in  thought.     The 
most   general  type  of    event  is  a  duration,  representing  the 
whole  continuance  of  nature  now  present ;  it  is  a  temporal 
slab  of  nature.     On  the  Newtonian  theory  of  relativity,  every 
pair  of  durations  would  be  extended  over  by  larger  durations, 
but  this  is  not  necessarily  the  case  on  the  electro-magnetic 
theory  of  relatiWty,  so  that  the  latter  is  the  more  general, 
and  is  therefore  the  one  adopted.     A  set  of  events  is  called 
an  abstractive  class  when  (1)  of  any  two  of  its  members  one 
extends  over  the  other,  and  (2)  there  is  no  event  which  is 
extended  over  by  every  event  of  the  set.  The  members  there- 
fore constitute  aji  infinite  convergent  series  forming  a  route 
of  approximation  towards  an  ideal  simplicity  of  content — 
an  event-particle.     Every  space  and  time  element,  as  con- 
ceived in  science,  is  an  abstract  entity  formed  out  of  the  relation 
of  extension,  in  association  with  the  relation  of  cogredience — 
the  property  of  an  event  of  being  unequivocally  Aerp  throughout 
its  associated  duration—  by  the  method  of  extensive  abstrac- 
tion  developed  in  detail  by  the  author — a  determinate  logical 
procedure  \vhich  is  simply  the  instinctive  procedure  of  habitual 
experience    systematised — depending    on    certain    em]>iricallv 
verified  properties  of  extension. 

Hence  there  emerge  three  types  of  meaning  which  can  be 
given  to  the  idea  of  space  in  connection  with  external  nature, 
determined  by  their  respective  geometrical  systems.  (1)  The 
four  d  mensional  time-space  of  Minkowski.  (2)  The  three 
dimensional  instantaneous  spaces  in  the  momentsof  any  time- 
system.  The  observed  space  of  ordinary  perception  is  an 
approximation  to  this  exact  concept.  (3)  The  three-dimen- 
sional space  of  any  time-system  which  may  be  called  a  time- 
less space  in  that  its  points  have  no  8i>ecial  relation  to  any  one 
moment  of  its  associated  time-system.  This  is  the  space  of 
physical  science. 

There  emerges  also  a  general  system  of  k'nematies  con- 
taining an  absolute  constant  which  may  be  positive,  negative, 
or  infinite,  the  meaning  of  which  is  seen  to  be  the  compara- 
bility of  space-units  and  time-units.  The  formally  possible 
zero  value  is  excluded  because  ths  results  are  ob\'iously  in 
contradiction  to  experience,  and  the  other  three  alternatives 
prove  to  be  the  familiar  hyperbolic,  elliptic,  and  pa:abolic 
types  of  kinematics  corresponding  respectively  to — the  theory 
of  electro-magnetic  relativity:  a  system  in  which  the  distinction 
between  space  and  time  finds  no  expression  in  the  formulae 
for  measurement  relations,  and  may  therefore  be  suppo.sed 
non-existent ;  the  theory  of  Newtonian  relativity.  The  author 
rejects  the  elliptic  kinematics  as  though  logically  possible, 
not  in  his  opinion  corresponding  with  the  external  world  of 
events  as  we  know  it.  Moreover,  the  electro-magnetic  equa- 
tions lose  their  invariant  property. 

It  is  an  error  to  ascribe  spatial  or  temporal  parts  to  objects, 
except  in  a  derivative  sense,  from  their  relations  to  events, 
objects  having  no  necessary  temporal  and  spatial  relations 
essential  to  their  individual  ties.  The  atomic  properties  of 
nature  reside  in  objects,  while  the  continuity  of  nature  is  to 
be  found  in  events.  The  conception  of  material,  transmission 
and  causation  are  introduced  by  the  consideration  of  objects  ; 
for  these  conc?pts  express  certain  relations  of  objects  to  events. 


but  the  relations  are  too  complex  to  find  eom]>iete  expression 
in  such  simple  terms. 

The  work  is  one  which  no  student  of  the  ])hvsi(al  relativity 
theory  can  alYord  to  neglect,  and  it  should  coiitribute  largely 
to  the  elimination  of  the  "  bizarn-  '"  results  and  discussions  of 
some  of  its  iiuist  notable  exponents. 

G.  W,  DE  T. 
A  History  of  Chemistry.  By  K.  .1.  Moork,.  Pii.lX  (Londou:  Hill 
Publishing  I'ompnnv-)  Pp..  .\iv.-t-2!»2.  1 2s.  lid. 
The  present  volume  is  the  outgrowth  of  a  series  of  talks 
which  Prof.  Moore  has  for  several  years  given  to  his  students 
at  the  Massachusetts  Institute  of  technology.  It  is  compre- 
hensive, for  it  starts  with  the  ancient  jihilosophers  and  ends 
with  radioactivity. 

The  value  of  such  a  work  depends  not  so  much  ujion  his- 
torical facts  but  upon  showing  how  the  science  of  chemistrv 
has  been  gradually  evolved,  and  how  false  theories  have  froiii 
time  to  time  been  discarded.  It  is  of  great  value  to  realise 
ho\v  mistaken  views  have  arisen.  This  the  author  shows  in 
an  interesting  and  readable  way.  Little  attention  has  been 
paid  to  the  thorny  subject  of  priority.  The  aim  has  been  to 
emphasise  only  those  facts  and  influences  which  have  con- 
tributed to  make  the  science  of  chemistry  what  it  is  to-day. 
Thus,  in  later  work,  the  space  given  depends  not  on  whether 
the  work  itself  was  of  value  but  whether  it  contributed  a  new 
fundamental  idea.  To  some  chemists  this  may  a|)pear  dis- 
appointing, but  we  think  the  basis  is  sound. 


Correspondence. 

TIIK  IXSTITUTIOX  AND  ITS  f'OrNCIL. 

TO    THE    EDITOR    OF   THE    ELECTRK'I.W. 

SiK  :  1  am  delighted  to  see  your  Leading  Article  this  week 
on  the  above  subject,  and  sincerely  hope  it  will  hel])  to  bring 
about  the  necessary  reform  which  you  suggest,  but  past  ex- 
perience leaves  one  somewhat  in  doubt. 

Those  who  criticise  will  at  once  be  met  with  the  reply  that 
it  is  open  to  any  group  of  members  to  nominate  other  can- 
didates ;  but  those  of  us  who  have  adopted  this  course  in  the 
past  are  aware  of  the  difficulties,  unpleasantness  and  not 
altogetlier  successful  efforts  to  opj)ose  "  official  "  nominees 
of  tlie  Council.  This  trouble  is  not  confined  to  the  I.E.E., 
some  of  us  have  experienced  it  in  the  I.M.E.A.  ;  and,  according 
to  the  articles  of  association  of  the  British  Electrical  Develo]>- 
ment  .Association  just  issued,  it  looks  as  if  a  similar  state  of 
affairs  is  being  catered  for  in  that  association.  P]ven  our 
])remier  institution — Parliament,  to  wit — is  not  free  from  the 
curse  of  what  I  have  termed  on  many  occasions  "  The  Old 
Gang  "  running  the  show,  and  it  is  a  difficult  job  to  overthrow 
the  ■"  coupon  candidates,"  be  they  I.E.E.  or  any  others. 

Your  suggestion  that  grumbling  might  give  place  to  action 
is  useless  so  long  as  those  who  grumble  will  not  act  together. 
In  my  humble  endeavours  at  organisation  on  these  sort  of 
affairs  I  have  found  many  quick  to  grumble  but  slow  to  act, 
or  even  follow  a  lead. 

That  is  the  fault  of  the  middle  and  jjrofessional  class — they 
have  no  "'  guts  "  or  decisive  action  about  them  ;  and  that  is 
what  1  admire  in  the  Labour  Party — they  do  vote  and  act 
solidly  ■'  Yes  or  No,"  and  that  is  what  the  former  grou])  never 
seen  capable  of  don  ;.  The  only  reason  I  can  give  for  this 
sloppiness  is  that  eacn  and  every  one  is  expecting  some  crumb 
of  reward  to  fall  from  the  lap  of  the  gods,  and  they  are  afraid 
to  do  otherwise  than  grovel, for  fear  of  falling  into  disfavour. 
No  iloubt  there  is  .some  justification  for  this  timidity  of  action, 
because,  if  threats  had  been  of  any  avail,  I  would  have  been 
"  o.T  the  map  "  years  ago,  because  I  say  what  I  think  and  act 
accordingly.  As,  however,  I  do  not  belong  to  the  "  you 
scratch  my  back  and  I  ssratch  yours  "  fraternity,  I  shall 
continue  to  ])rotest  against,  and  do  all  I  can  to  oppose,  the 
"  closed  ring,"  whether  it  be  industrial,  professional  or  insti- 
tutional- -I  am,  &c., 

West  Ham.  Fredk.  W.  Purse, 

April  12. 
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Communication   in   War. 

One  of  the  fundamental  necessities  of  a  modem  fightint: 
force,  if  success  is  to  be  obtained,  is  some  means,  not  only 
of  knowing  what  the  enemy  is  doing,  but  of  keeping  in 
touch  with  one's  own  units,  so  that  orders  and  reports 
mav  be  sent  accurately  and  exped'tiously  from  the  higher 
to  the  lower  command,  and  vice  versa.  This  intercom- 
munication is  equally  necessary  between  the  administrative 
departments,  as  among  the  fighting  troops,  in  order  that 
ammunition,  stores  and  the  hundred  and  one  things  that 
go  to  make  up  that  unweildy  and  varied  Cosmos,  an  army, 
ma}'  be  successfully  dealt  with.  This  need  has  been 
evident  in  all  wars,  but  it  was  more  than  ever  evident  in 
the  Great  War,  when  the  enormous  number  of  men  involved 
and  the  great  distances  covered  required  that  the  most 
modern  methods  of  intercommunication  thould  be  em- 
ploved  as  efficiently  as  possible. 

The  Work  of  the  Sigxal  Service. 

To  perform  this  duty  for  a  modern  army  is  the  work 
of  the  Signal  Service,  which  is,  indeed,  almost  an  army  in 
itself.  In  our  own  forces  we  know  from  the  despatches 
of  the  Commander-in-Chief  that  this  work  was  well  done, 
not  only  by  the  male  but  by  the  female  personnel,  and 
equally  by  those  whose  business  it  was  to  operate  a  tele- 
phone under  fhe  in  a  Forward  Observing  Post,  as  for  those 
whose  lot  it  was  to  work  out  methods  for  the  improvement 
of  wireless  telegraph  apparatus  in  some  laboratory  in 
cloistered  England.  But,  as  far  as  our  own  Army  is  con- 
cerned, we  know  little  of  the  details  of  what  was  done  and 
less  of  why  it  was  done.  This  is  a  great  pity,  especiallv 
from  the  technical  point  of  view. 

As  far  as  the  American  Armv  is  concerned,  however,  the 
veil  has  been  lifted  to  a  considerable  extent  in  the  report 
of  the  Chief  Signal  Officer,  Major-General  George  0. 
Squier,  to  the  Secretary  of  War.  We  have  been  favoured 
with  a  copy  of  this  report,  which  nominalh'  deals  with  the 
work  of  the  Signal  Corps  during  the  year  ended  June.  19111. 
In  reality,  it  practically  covers  the  operations  of  the 
American  Signal  Service  during  the  war  period,  and  makes 
&  most  interesting  record  of  the  way  in  which  our  latest 
knowledge  in  telegraphy,  telephony  and  wireless  telegraph\' 
and  telephony  were  used  to  forward  the  warlike  aims  of 
our  Allies. 

6re.\t  Techxic.\l  Development. 

As  in  other  armies,  the  Signal  Corps  of  the  American 
Army  was,  when  that  country  entered  the  war,  a  small 
body  of  specially  trained  men.  To  increase  its  personnel 
without  reducing  its  quality,  the  wise  course  was  taken 
of  enlisting  men  from  the  American  Telephone  &  Telegiaph 
Company  and  the  Western  Union  Telegraph  Company, 
and  of  securing  the  services  of  the  heads  of  those  organisa- 
tions, including  such  well-known  men  as  Mr.  J.  J.  Caety 
and  Mr.  F.  B.  Jewett,  while  Prof.  R.  A.  Millikax,  pro- 
fessor of  physics  in  Chicago  University,  also  gave  his 
services  in  connection  with  the  technical  work  research. 

How  important  this  technical  work  was  will  be  gathered 
wh'n  it  is  stated  that  scarcelv  a  single  piece  of  apparatus 
that  was  regarded  as  adequate  at  the  beginning  of  the  war 
was  to  be  found  in  use  at  the  signing  of  the  Armistice. 


Much  of  the  work  in  connection  with  the  necessary  improve- 
ment was  done  in  a  specially-equipped  laboratory  at  Little 
Silver,  where  it  is  hoped  to  make  a  permanent  establish- 
ment. To  give  some  idea  of  the  equipment  dealt  with,  it 
may  be  mentioned  that  over  a  million  batteries  were 
produced,  and  over  100,000  telephones  for  field  use.  while 
over  8,000  of  one  single  type  of  wireless  apparatus  were 
made  and  sent  to  France. 

Ixter-Continextal  Commuxicatiox. 
(.)ne  of  the  most  important  questions  with  which  the 
Signal  Corps  had  to  deal  was  the  maintenance  of  com- 
munication between  the  United  States  of  America  and  the 
.\imies  in  France.  It  was  considered  likely  that  the 
enemy  would  make  an  attempt  to  cut  the  cables,  and,  as  a 
matter  of  fact,  two  cables  were  cut  by  submarines,  though 
their  failure  was  not  serious,  as,  not  being  inter- Continental 
cables,  alternative  land  lines  were  available.  It  was  there- 
fore determined  to  supplement  the  cables  by  the  erection 
of  high-power  wireless  stations,  from  which  messages  could 
be  sent  to  similar  stations  in  France,  Italy  and  this  country. 
This  determination  gave  rise  to  some  interesting  problems 
which  were  succes.sfully  solved  in  the  new  high-power 
station  erected  at  Annapolis.  Other  phases  of  the  trans- 
atlantic communication  problem  were  to  be  found  in 
preventing  the  enemy  from  using  our  Allies'  transatlantic 
electrical  communications,  and  in  sending  messages  in  plain 
.English  to  overcome  the  loss  of  time  spent  in  coding  and 
decoding.  After  a  number  of  experiments,  an  apparatus 
was  devised  whereby  a  message  written  in  plain  English 
could  be  quickly  enciphered,  sent,  and  on  reception  pre- 
sented on  the  deciphering  machine  in  plain  English.  This 
is  done  as  quickly  as  with  an  ordinary  message,  while  the 
safety  of  the. message  is  enhanced  owing  to  a  reduction  in 
the  number  of  those  possessing  the  cipher. 

Telephoxy  IX  Fraxce. 

On  the  telephone  side  equally  interesting  methods  were 
adopted,  and  in  spite  of  the  difficulties  of  working  in  with 
the  apparatus  used  in  our  own  and  the  French  Armies,  it 
was  decided  to  employ  the  latest  t^-pes  of  apparatus,  with 
the  result  that  small  gauge  wire  was  successfully  employed 
in  conjunction  with  vacuum  telephone  repeaters,  phantom 
circuits,  multiplex  telegraph  printers  and  combined  tele- 
graph and  telephone  working.  Over  1,700  miles  of  pole 
line  were  erected,  and  a  sj'stem  of  37,950  miles  of  wire 
covered  the  area  from  Le  Havre  to  Bordeaux  and  Mar- 
seilles and  from  Brest  to  Chaumont.  The  technical  details 
of  the  equipment  used  and  the  methods  employed  will  be 
found  in  the  report,  and  will  be  of  great  interest  to  "■  weax 
current  '"  engineers. 

It  is  stated  in  some  circles  that  America  alone  won  the 
war  :  but  we  have  not  given  publicity  to  this  report  because 
we  hold  that  opinion.  We  know  of  another  Signal  Service 
which  did  good  work  for  a  longer  period  and  during  more 
arduous  times  than  did  that  of  the  American  Army.  Reports 
of  their  work  must  have  been  written,  and  they  should  be 
published,  for,  as  we  remarked  a  week  or  two  ago,  we  learn 
by  our  mistakes,  and  we  should  like  to  know  what  these 
were.  We  know  that  an  official  History  of  the  War  is  being 
prepared,  but  at  the  present  rate  of  progress  by  the  time 
it  is  published  most  of  us  will  be  under  the  sod.  and,  at  any 
rate,  the  technical  information  will  be  out  of  date.  We 
therefore  suggest  to  the  authorities  that,  not  only  for 
personal  but  for  technical  and  scientific  reasons,  they  should 
issue  some  official  account  of  the  advances  made  in  tele- 
graphy, telephony  and  other  branches  of  electrical  engineer- 
ing as  a  result  of  the  wartime  experiences  and  conditions. 
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The  Lighting  of  Display  A\'indo\vs. 

The  display  window  is  one  of  the  most  efficient  methods  of  advertising 
open  to  the  retail  trader.  Through  this  medium  his  advertisement  is 
always  correctly  timed  and  placed,  because  at  the  moment  when  the 
display  is  seen  the  |HTson  who  sees  it  can  most  easily  make  his  purchase. 
Moreover,  the  very  fact  that  he  or  she  is  walking  along  a  street  of  shops 
is,  in  many  cases,  fair  evidence  of  a  desire  to  buy.  .\  large  proportion 
of  suburban  marketing  is  done  in  the  early  evening  when,  for  a  large  part 
of  the  year,  it  is  necessary  to  use  artificial  light.  It  is  quite  evident 
that  the  effectiveness  of  the  display  at  this  period  of  maximum  oppor- 
tunity is  chiefly  determined  by  the  effectiveness  of  the  artificial  illu- 
mination. 


Fir..  l.~As  Ex.\.Mri,K  <  V  the  Liuhti.nu  .it  MtssRs.  Alldens 
Stores,  Croydon. 

In  deciding  what  constitutes  effective  lighting  in  a  display  window 
two  fundamental,  but  frequently  neglected,  principles  should  be  borne 
in  mind.  One  is  that  the  light  units  themselves  should  be  invisible,  since, 
unless  the  trader  proposes  to  sell  electric  light  fittings,  there  is  no  object 
in  making  them  the  centre  of  attraction,  as  they  are  bound  to  be  if  fi.xed 
within  view.  The  other  principle  is  that  all  the  light  should  be  concen- 
trated on  the  display,  none  being  wasted  on  the  pavement,  or  directed 
into  the  eyes  of  prosi)ective  customers.  To  light  the  pavement  is  not 
only  wasteful,  but  it  is  also  ))ositively  bad,  as  it  reduces  the  contrast 
which  should  be  maintained  between  the  lighted  window  and  its  sur- 
roundings. To  acknowledge  the  truth  of  these  arguments  is  to  agree 
that  the  only  thoroughly  effective  method  of  lighting  a  shop  window  is 
by  means  of  light  units  fi.xed  along  the  top  front  edge  of  the  window,  and 
so  arranged  as  to  throw  all  the  light  down  and  back  on  to  the  disi)layed 
goods.     Outside  lamjJs  must  not,  of  course,  be  used. 


Fig.  i'.— Another  View  at  the  same  Sucr. 


A  good  example  of  modem  lighting  is  provided  by  the  recent  installa- 
tion in  the  winchjws  of  Messrs.  Alldens'  de[)artnient  stores,  Croydon. 
Each  light  unit  consists  of  a  100  watt  .Mazda  half-watt  type  lampin  an 
X-ray  window  lighting  reflector.  These  units,  of  which  about  2.50  are 
used,  are  fixed  along  the  top  front  edge  of  the  windows,  and  are  spaced 
about  3  ft.  apart.  The  units  are  concealed  from  view  by  a  narrow 
tapestry  curtain.  The  X-ray  reflector  has  a  reflecting  surface  of  mirror 
glass,  so  formed  that  the  light  is  distributed  uniformly  over  the  floor  and 


back  of  the  window,  without  overflowing  on  to  the  pavement.  In  tho 
manufacture  of  -X-ray  rcliectors special  corrugated  glass  blanks  aiv  coated 
on  the  outside  with  pure  silver,  which  is  thomughly  protected  by  several 
eoata  of  elastic  enamel.  The  X-ray  n-fle<tor  is  an  individualn-flector 
for  a  single  lamp,  which  is  claimed  to  U>  mon-  efficient  and  less  expensive 
than  troughing. 

-As  may  b«>  judged  from  the  untouclunl  artificial  light  photographs 
which  illustrate  tliis  article,  the  illumination  in  the  windows  is  brilliant, 
unifonn  and  comparatively  shadowless,  enabling  every  smallest  detail 
to  he  seen  with  ivrfeit  ease  and  clarity.  Moii-  important  still,  there  is 
not  the  slightest  suggestion  of  glare  to  distract  or  annoy  the  pn)s|)cctivo 
customer.  .Another  very  attractive  featun-  is  the  contrast  l)etween  the 
brilliant  windows  and  the  darker  street.  By  this  means  the  effective- 
ness of  the  display  is  greatly  enhanced.  The"  genend  effect  is  somewhat 
similar  to  that  .secured  on  a  theatre  stage,  where  the  art  of  arresting 
attention  and  of  stimulating  appropriate  emotions  by  visual  appeal  is 
]K'rhaps  Ix-tter  understocKl  than  anywhere. 

We  are  indebted  to  the  British  Thomson- Houston  Company  for  the 
information  contained  in  this  article. 


Ga.s  Engines  v.  Electric  Motors.* 

The  ex|ioiicnce  of  an  engineer  in  a  factory  in  which  electric  motors 
are  used  is  given  in  the  following  statement.  Writing  upon  tho 
amount  of  attention  icquircd  by  gas  engines  in  comparison  with 
electric  motors,  it  is  stated  : 

Motors,  starters,  switches  and  fuses  all  demand  attention,  like  a 
gas  engine,  and  have  a  happy  knack  of  going  wrong  at  the  most 
awkward  moment.  One  would  think,  when  reading  of  motors,  that 
they  run  for  ever  without  attention — meri'ly  jire.ss  a  button  and  that 
is  all;  that  armatiu-es  never  need  rewinding;  that  the  wiring  in 
the  field  ne\er  gives  out  ;  that  if  you  are  using  brushes  thcv,  too, 
need  ne\cr  be  replaced  with  new.  If  one  has  a  dozen  or  more 
motors  mider  one's  care,  one  or  another  of  the  machines  needs  to  be 
continually  seen  to,  so  that  the  amount  of  time  and  attention 
exix>nded  Ijecomes,  dviring  the  week,  quite  as  nnich  as  for  a  gas 
engine.  Far  from  feeling  animosity  to  the  motors,  the  writer  would 
Ije  the  first  to  admit  that,  as  regards  cleanliness,  ease  of  starting  and 
room  space,  they  are  far  ahead  of  gas  engines,  but  when  that  is 
said  that  is  as  far  as  one  can  go. 

When  it  comes  to  cost  per  hour  per  horse-power  given  off,  the  gas 
engine  soon  leaves  the  electric  motor  behind.  To  gain  an  idea  of 
relative  efficiency,  it  is  useful  at  times  to  run  the  motor  unloaded, 
and  read  the  supply  company's  meter  over  a  period  of,  say,  one 
hour.  It  will  iLSuallv  be  found  that  one-fourth  of  the  current  is 
being  used  to  drive  the  motor  alone,  and  the  smaller  the  motor  the 
greater  the  loss. 

\ow  look  at  it  from  another  side.  It  takes  746  watts  to  give  1  H.P., 
and  the  loss  in  wiring  and  to  drive  the  motor  brings  it  up  to,  say, 
1.000  watts,  or  one  unit,  per  hour,  which  at  2d.  per  unit  for  a  nine 
hours  day  costs  18d.  for  every  horse-power.  In  the  case  of  a  gas 
engine  taking,  say,  20  cubic  ft.  per  hour  per  brake  horse-power, 
ISO  cubic  ft.  in  nine  hours  at  4s.  per  l.CKH)  cubic  ft.  amounts  to  9d. 
],er  horse-power,  or  just  one-half  of  what  it  costs  to  get  the  same 
duty  from  motors. 

Experience  has  shown  that  electricity  is  not  cheaper  than  gas, 
hour  for  horn-  and  horse-power  the  same.  This  experience  is  not  a 
theoretical,  but  a  practical  working  one,  both  with  large  motors 
driving  main  and  countershafts,  and  also  with  independent  and 
group  driving  of  printing  maclvinery.  Evci-  since  motors  came  imder 
the  writer's  care  he  has  made  it  his  duty  to  see  what  the  actual  con- 
sumption of  current  in  each  motor,  loaded  and  unloaded,  really 
amounts  to.  and  has  checked  weekly  the  time  the  machines  have 
1  cen  running,  and  the  current  consumption.  In  his  opinion  many 
users  of  electric  power  would  revert  to  the  use  of  gas  engines  if  the 
lack  of  space  did  not  i-cstrain  them. 
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*  From  the  "  Gas  World.'' 
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Parliamentary  Intelligence. 


Legal  Intelligence. 


TRAMWAY  CHARGES. 

In  the  House  of  Commons  on  Monday  tlie  Tramways  (Temporary 
Increase  of  Charges)  Bill  was  read  a  second  time. 

In  moving  the  second  reading,  Mr.  Neal  said  the  financial  position  of 
tramway  undertakings,  both  muniripal  and  company-owned,  was  such 
as  to  call  for  some  relief.  The  ilii  iiiunicipal  undertakings  showed  an 
t-stimated  surplus  of  £73,U95,  ^vithuut  making  any  pro  vision,  for  renewals 
and  the  arrears  of  renewals  that  had  to  be  made  good.  Some  of  the 
undertakihgs  were  already  a  sore  burden  on  the  rates.  There  was  some- 
thing like  £15,500,000  of  capital  invested  in  the  197  tramway  companies, 
and  the  cost  of  meeting  all  priority  charges  and  providing  for  renewals 
was  estimated  at  £-t55,000.  The  Industrial  Council  decided  that  it  was 
necessary  that  an  increase  in  the  rate  of  pay  should  be  given  to  the 
employees  of  those  undertakings,  but  they  were  quite  clear  that  it  was 
impossible  to  give  effect  to  the  recommendation  unless  power  was  given 
to  the  undertakings  to  increase  the  charges  wliich  were  permitted  by  the 
.Statutory  Undcrtakinus  i  rrni|.Miai\  Innva^r  .if  Charges)  Act  of  1918. 
The  present  Bill  aliiu^:,i,.,|  i  lir  liiiiiiaii..ii,  rumanicd  in  that  Act,  so  far 
as  they  were  refciialilr  tn  i  irclns  mailr  liy  tlir  Minister  of  Transport  under 
that  statute,  amd  other  methods  were  substituted.  Powers  were  vested 
in  the  Minister  to  relieve  tlie  undertakings  temporarily  from  onerous 
and  unremunerative  conditions  which  hampered  their  working,  and  he 
anight  make  (-)rders  authorising  an  increase  of  charges — in  the  case  of 
mimicipalities  with  the  limitation  that  they  shall  not  make  a  profit  in 
i-elief  of  rates,  and  in  the  case  of  companies  such  an  increase  as  might  be 
necessary  tu  iiialrlr  them  to  pay  a  reasonable  return  on  their  capital. 
The  Miiu^tf  1  wuiihl  act  under  the  advice  of  advisory  committees  to  be 
set  up  ami  rMiisHtniL'  of  the  Light  Railway  Commissioners  and  of  members 
to  be  selected  fn_>m  the  advisory  jjanels  established  under  the  Ministry 
of  Ti-ansport  Act.  But  inasmuch  as  the  matter  was  quite  urgent  it  was 
desirable  that  the  Minister  should  have  power  to  act  promptly.  The 
Bill  proposed  that  the  Minister  might  make  interim  orders  which  should 
not  have  validity  for  more  than  six  months,  and  that  he  should  forthwith 
on  making  an  interim  order  refer  the  matter  to  the  Advisory  Committee 
for  consideration  and  report,  so  that  a  more  permanent  order  might  take 
its  place .  There  was  also  a  provision  for  review,  either  at  the  instance  of 
the  Minister,  or  at  the  request  of  the  local  authority  or  company  concerned, 
or  in  the  case  of  municipal  undertakings  of  20  ratepayers.  The  operation  of 
the  Bill  was  limited  to  3J  years,  i.e..  February  15,  1923.  Both  tramways 
and  light  railways  would  be  within  the  scope  of  the  Bill. 

In  the  course  of  the  subsequent  discussion  Sir  E.  Geddes  pointed  out 
that  the  request  for  increased  charges  came  from  169  undertakings 
owned  by  public  authorities,  and  94  company-owned  undertakings. 
There  was  no  question  of  permanently  increasing  the  share  value  of  the 
undertakings.  Whatever  powers  the  House  gave  to  any  authority 
would  lapse  at  the  end  of  18  months  from  August  next.  Without  the 
Bill  the  undertakings  could  not  get  the  money  to  pay  the  wages,  and  the 
men  would  go  on  strike  be?ause  thev  did  not  get  the  recognised  standard. 


OVERSEAS   TRADE   CREDITS. 

The  House  of  Commons  has  samtiiiiied  the  proposal  of  the  Government 
to  authorise  Government  credits  not  exceeding  £2b,000,000  at  any  one 
time  to  re-establish  overseas  trade.  In  the  course  of  the  discussion  it 
was  pointed  that  the  restrictions  as  to  security  were  stringent  and  there 
was  no  considerable  risk.  Traders  in  this  country  had  to  make  their 
contracts  in  European  countries  in  face  of  very  keen  American  com- 
petition, and  it  was  essential  that  there  should  be  a  large  credit  to  get  the 
countries  of  Central  Europe  going  so  that  they  would  work  up  raw 
materials  on  commission.  The  Board  of  Trade  could  limit  the  articles 
for  which  the  advances  were  to  be  made  to  really  essential  articles. 
The  scheme  might  also  help  us  to  get  a  trade  footing  in  countries 
where  we  had  not  one  b?fore,  and  prove  valuable  later  on  when  our  trade 
with  other  European  coantries  might  b?  falling  off.  The  United  States 
had  made  a  similar  provisii;in  (tf  one  thiiusand  million  dollars. 


EDUCATION  ESTIMATES. 

The  estimates  of  the  Board  of  Education  for  the  year  1920-21  have 
been  issued.  The  amount  required  is  estimated  at  £45,755,567,  an 
increase  o  .-er  1919-20  of  £12,983,0  )4.  Th3  chief  increase  is  on  elementary 
education,  which  amounts  to  £12,000,000.  The  grants  for  training  teachers 
are  doubled  and  there  is  an  increase  of  £117,500  for  technical  schools. 

A  more  generous  attitude  towards  scientific  investigation  is  shown, 
the  grants  in  aid  of  the  vaiious  societies  totalling  £208,416,  an  increase 
of  £81,-142,  while  £518,298  is  provided  for  scientific  and  industrial  re- 
search. The  amount  allowed  in  1919-20  was  only  £271,453,  so  that 
there  is  an  increase  of  £246.845.  The  total  of  expenditure  on  university 
educi  on:5£  5,700,  snl919-20.  The  amount  allowed  for  universitea 
shows  a  decreajc  of  £304,000, 

PUBLIC   UTILITY   COMPANIES  BILL. 

On  the  Report  stage  of  this  Bill  in  the  House  of  ''ommons  on  Monday 
amendments  were  adopted  to  make  it  applicable  to  electricity  supply, 
tramways  and  light  railway  com])anies.  The  Bill  provides  for  the 
variation  of  the  provisions  regulating  the  raising  of  ca  ntal  by  companies 
carrying  on  certain  statutory  undertakings.  For  gas,  w  ter  and  hy- 
draulic power  undertakings  the  Boird  of  Trade,  and  lor  electricity  and 
tramway  undertakings  the  .Ministry  of  Transport  will  be  the  Government 
Departments  whose  consent  will  be  required  to  t  le  exercise  of  the  powers 


Assessment  of  Motors. 

By  a  majority,  the  (Jiasguu  Assessment  .\ppcal  I'c.ii 
the  appeal  in  a  casf  >,!.■,  ttd  Un-  determining  wlnili. 
use  in  factories  ami  simps  sli.nild  be  subject  ti>  I.hm 
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power."  About  2,5UU  appeals  were  lodu''  'I  il:  un^t  I 
present  appeal  was  a  test  case.     The  ground  .j  iIh  ,1, 


as  allo.ved 
■  motors  in 
lent.  Mr. 
in-  .Ml  thc 


liiL'  .\.t,  »ln -li  -iv,-s 

ittum  ■"  lirst   nnitive 
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ditions of  valuation  statutes  other  than  tlir  .\.|  nf  1'J(I2,  were  not  met  in 
tlie  Assessor's  proposal  to  regard  the  subjects  as  rateable. 

Mr.  Mac  Robert,  K.C.  (for  appellant,  Mr.  E.  Watson),  said  the  Glasgow 
rating  authority  were  now,  for  the  first  time,  going  to  assess  ordinary 
motors  in  factories,  and  they  were  to  do  so  under  an  Act  which  made  pro- 
vision for  the  assessment  of  first  motive  ])ower.  The  extraordinary 
position  of  the  Assessor  was  that  when  he  went  into  a  factory  he  said  that 
the  motor  was  a  machine  producing  first  motive  power,  but  when  he  went 
into  the  power  station  he  said  the  motors  there  were  not  machines  pro- 
ducing first  motive  power — that  the  boiler  and  the  engine  produced  the 
first  motive  power  in  that  case. 

Mr.  R.  B.  Mitchell,  chief  electrical  engineer  of  the  Corporation, 
stated  that  there  were  five  motors  in  appellant's  premises  in  question  and 
they  were  used  for  driving  mincing  machines,  refrigerating  plant  and  a 
saw.  In  his  opinion  "  first  motive  power"  and  "  prime  mover"  were 
interchangeable  terms.  An  electric  motor  could  not  be  regarded  as  a 
prime  mover.  First  motive  power  was  power  derived  from  one  of  the 
sources  of  energy  in  nature,  such  as  fuel,  water  and  wind.  The  boiler 
and  engines  in  the  Corporation  electricity  station  used  for  producing  or 
transmitting  first  motive  power  were  already  assessed. 

In  cross-examination  witness  stated  that  "first  motive  power"  was 
not  an  engineering  but  a  statutory  term.  First  motive  power  was  in  the 
generating  station  and  stopped  at  the  coupling  on  the  shafting  at  the 
geneiating  station.  Alter  that  it  became  second  or  third  power.  Elec- 
trical energy  entered  the  motor,  passed  through  it  and  was  transformed 
into  inrr  hanir  il  rnergy.  If  the  tenant  were  vacating  these  premises  the 
motiii,  \i  (iiihl  li  easily  removable,  and  that  could  b?  done  without  inter- 
ferinu  \Mih  aii\   jiartof  the  building. 

Mr.  K.  \>.  .\1  <  OLL,  accountant,  electricity  department,  said  the  prin- 
cipleon  which  the  Corporation  was  assessed,  by  the  railway  assessor,  for  its 
power  station  was  that  they  should  be  ratsd  for  boilers,  steam  pipes, 
engines  or  turbines  as  first  motive  power.  The  question  of  rating  came 
up  between  him  and  the  railway  assessor  at  the  time  that  the  Act  of  1902 
came  into  operation,  and  the  principle  of  the  assessor's  valuation  was 
then  defined.     The  assessor  had  not  changed  that  view. 

Prof.  J.  D.  CoRMACK,  Glasgow  University,  said  that  the  words  "  first 
motive  power  "  had  no  meaning  for  the  engineer.  The  term  used  by 
engineers  was  "  prime  mover."  In  his  opinion  the  wording  of  the  Act 
"  first  motive  power  "  was  intended  to  mean  "  prime  mover."  First 
motive  power  in  that  sense  was  produced  from  some  natural  source  of 
energy — coal,  gas,  water. 

Prof.  M  voNUS  Macle.\n,  Royal  Technical  College,  gave  similar  evidence 
and  appellant's  case  closed. 

In  support  of  the  Assessor's  ease  Mr.  Walter  E/kford,  assistant 
assessor,  Edinburgh,  said  that  for  the  last  10  years  they  had  entered  in 
the  valuation  roll,  in  Edinburgh,  subjects  similar  to  those  which  the 
Glasgow  Assessor  now  proposed  to  tax,  and  no  opposition  had  been 
offered  at  any  time  to  the  assessment.  They  assessed  all  motors  in 
works  and  shops,  down  to  small  motors  of  .V  h.p. 

Mr.  Simpson  said  that  in  Leith  they  had  assessed  power  motors  in 
works  and  shops  for  the  first  time  last  year. 

Mr.  Alex.  W.^lker  said  that  his  action  in  proposing  assessment  of 
these  motors  was  based  on  the  1895  Act,  plus  the  1902  Act,  and  all  the 
other  Valuation  Acts  since  1854, 

The  Clerk  to  the  Committee,  in  communicating  the  decision  to  sustain 
the  ajiiieal.  stated  that  the  committee  felt  bound  by  the  case  of  the  Etna 
Iron  &  Still  Ciiniiiany  ;'.  the  Assessor  for  Lanarkshire,  but  that  they  were 
not  saii^lii  d  that  the  motors  and  their  attachments  were  erections  or 
structural  improvements  under  the  Lands  "Valuation  (Scotland)  Amend- 
ment Act,  1895,  and  they  were  of  opinion  that,  apart  from  the  Lands 
Valuation  (Scotland)  Amendment  Act,  1902,  the  motors  were  not  so 
fixed  or  attached  as  to  make  them  heritage. 

An  appeal  has  been  lodged  against  the  decision. 


Damage  to  Electric  Supply  Cables. 

A  case  of  considerable  imiMirtaiue  tu  il.-  tin  sii|iply  companies  and 
authorities  was  recently  deiidcd  by  Mr.  .Iiistiic  Hailhache.  The  City 
of  London  Electric  Lighting  sued  the  Improved  Wood  Pavement  Com- 
pany to  recover  £62  10s.  for  damage  caused  to  the  company's  casing 
and  cable.  For  plaintiffs  it  was  stated  that  defendants  were  repaying 
the  south  side  of  St.  Paul's  Churchyard.  Having  removed  the  old 
paving,  defendants  were  engaged  in  breaking  up  the  concrete  and  one 
of  their  workmen  drove  a  pick  or  a  wedge  into  plaintiffs'  cable,  causing 
it  to  fuse.  On  examination,  plaintiffs  found  the  cable  stripped  for  the 
space  of  about  4  ft.  Defendants  had  not  given  notice  to  open  the 
<rround  and  did  not  take  the  trouble  to  inspect  plaintiffs'  map  of  mains. 

For  the  defence  it  was  contended  that  there  was  no  negligence,  and 
that  the  main  was  so  near  to  the  concrete  as  to  expose  it  to  danger. 

His  Lordship  found  for  plaintiffs,  and  gave  judgm?nt  for  them  for  the 
amount  claimed,  with  costs. 
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Commercial     Topics. 

The  Roumanian  Machinery  Market. 

In  a  n-port  by  Mr.  A.  A.  Ailiims.  H..M.  I  onmurcuil  .Stiivtary  at  Bu- 
chaifst,  tigurvs  art'  given  of  the  maehinery  imported  into  Kuumania 
during  1913.  Germany  exported  steam,  jH-trol  and  gas  engines,  dynamos 
and  motors,  telegraph  and  telephone  apparatus,  electric  cables  and 
wires,  bells,  &e.,  of  the  total  value  of  :t2,2l5,Ul!li  lei  :  the  United  States 
exports  came  to  10,22(>.liim.  these  of  Austria-Hungary  to  7,560.1)1)11,  but 
Gtvat  Britain's  share  was  only  3,0(>l,(i(:()  lei.  It  is  pointed  out  that  a 
large  proportion  of  Roumanian  im|)lements  have  become  worn  out  as  a 
consequence  of  the  war,  while  much  of  the  plant  was  destroyed  during 
the  enemy  occupation.  Consequently  there  is  a  great  demand  for  new 
machinery-.  The  iH-trolcum,  timber  and  milhng  industries,  the  railroads, 
telephones  and  telegraphs,  and  the  factories  of  Old  Roumania  must  be 
reorganised  renewed  and  reconstructed.  To  these  great  requiremenU 
must  be  added  those  of  the  new  Roumania.  It  is  ])ointed  out  that  at 
the  moment  it  is  dilheult  to  ojwn  up  a  new  market  in  Roumania,  in  view 
of  the  artificial  rate  of  exchange.  It  is  posible,  however,  that  some 
-.pecial  arrangement  could  be  effected  {e.<j..  payment  to  lie  made  in  oil) 
if  British  firms  desire  to  be  early  in  the  field.  It  should  be  remembered 
that  there  are  plentiful  supplies  of  oil  and  of  undeveloped  water-power, 
■ind  that  oil  engines  and  turbines  are  likely  to  be  extensively  used  in  the 
generation  of  electricity. 

Municipal  Wiring  and  Sale  of  Fittings. 

\Vc  arc  threatened  witli  a  recrude.^icnce  o{  the  dispute  between  wiring 
contractors  and  municipal  electric  supply  undertakings  as  to  whether 
the  latter  should  have  powers  to  undertake  the  work  of  wiring  con- 
sumers. Though  many  local  authorities,  including  the  whole  of  the 
London  Borough  Councils,  have  authority  to  do  wiring  and  fitting,  very 
few  of  them  have  exercised  their  powci-s,  preferring  to  let  local  con- 
actors  tender  for  the  work.  In  some  cases  there  is  a  statutory  obliga- 
tion upon  supply  undertakings  to  carry  out  the  wiring  through  wiring 
contractors,  and  the  latter  have  recently  endeavoured  to  get  Cardiff 
Corporation  to  substitute  a  similar  clause  in  their  Bill  for  clause  62, 
which  gives  the  right  (inter  alia)  to  sell  electrical  apparatus,  imdertake 
wiring,  &c.  This  the  Corporation  refused  to  do,  and  the  matter  will 
come  before  the  Select  Committee  which  will  consider  the  Bill. 

It  must  be  remembered  that  sec.  23  of  the  Electricity  (Supply)  Act  of 
1919  enables  a  joint  electricity  authority  or  a  local  authority  "  to  provide, 
let  for  hire,  and  in  resiK-ct  thereof  may  connect,  repair,  maintain  and 
remove  (but  shall  not  unless  expressly  authorised  to  do  so),  manufacture 
or  sell  electric  lines,  fittings.  &c."  In  our  view  this  is  an  unreasonable 
restriction  upon  a  commercial  undertaking,  for  the  hirers  of  motors  and 
apparatus  frequently  wish  to  purchase  after  an  experiment  in  hiring, 
and  we  think  local  authorities  might  very  well  be  given  the  right  to  sell 
fittings  let  on  hire.  Private  gas  companies  are  able  to  carry  out  every- 
thing in  supplying  gas,  and  Cardiff  Corporation  think  it  is  time  they  had 
similar  powers.  We  look  upon  electricity  supply  as  a  commercial  under- 
taking, and  all  who  arc  entrusted  with  the  business  of  supply  should 
have  full  powers  to  develop  it  on  modem  lines.  For  instance,  the 
heating  and  cooking  load  can  be  greatly  expanded  by  the  hire  of  appa- 
ratus, and  experience  shows  that  consumers  frequently  want  to  purchase 
articles  which  they  have  had  on  hire,  and  any  restriction  upon  this  desire 
should  be  re-moved  without  delay. 

In  this  connection  it  is  interesting  to  note  that  the  London  County 
Council  has  recently  sanctioned  a  loan  of  £1,000  for  "  assisted  wiring" 
in  Bermondsey,  under  a  section  of  the  London  County  Council  (General 
Powers)  Act  of  1906.  Bermondsey  proposes  to  establish  a  scheme  of 
installations  upon  (i.)  cassh  purchase,  and  (ii.)  hire  purchase.  Shore- 
ditch  Borough  Council  recently  authorised  the  preparation  of  a  some- 
what similar  scheme  in  consequence  of  the  high  cost  of  wiring. 
*         *         *         * 

Relief  of  Rates  by  Municipal  Trading. 

There  appears  to  be  a  healthy  reaction  in  municipal  circles  against 
the  principle  of  voting  sums  in  relief  of  rates  from  the  annual  surplus 
of  municipal  trading  departments.  We  have  often  urged  that  the  profits 
of  electric  supply  and  tramways  departments  should  be  devoted  to  a 
reduction  in  the  service  charges,  to  improvements  and  extensions  of 
plant  and  rolling  stock,  &c.,  and  we  are  pleased  to  notice  that  the  Trading 
Departments  Special  Committee  of  Manchester  Corporation  seem  to 
have  come  to  a  similar  conclusion,  for  they  report  that  they  "  cannot 
recommend  a  continuation  of  the  present  principle  upon  which  the 
trading  departments  make  contributions  towards  the  relief  of  the  rates, 
but  recommend  that  the  amount  to  be  carried  to  the  credit  of  the  city 
rate  should  be  the  surplus  remaining  at  the  close  of  the  year,  after  pay- 
ment of  all  expenses,  including  renewals  and  reserves,  or  so  much  of  such 
surplus  as  is  not  required  to  carry  on  the  several  undertakings.  The 
charges  made  for  gas,  electricity,  and  tram  fares  should  be  kept  down 
to  the  lowest  level  consistent  \vith  an  ample  protection  against  loss,  after 
an  adequate  provision  for  renewals  and  reserves." 

Under  the  existing  system  the  Manchester  electricity  department  pays 
toward  the  relief  of  rates  1  percent,  on  a  capital  expenditure  of  £3,165,000, 
the  gas  department  1  per  cent,  on  £3,099,000,  and  the  tramways  5  per 
cent,  on  £2,237,000.  The  outstanding  debt  in  each  department  is  con- 
siderably less,  and  if  the  amounts  paid  to  the  rates  had  been  levied  on 
that  basis  probably  there  would  not  have  been  such  opposition  from  the 
trading  departments  as  there  is.  We  understand  that  the  present 
recommendation  of  the  spe^'iil  comraitte?  has  the  unanimojs  support 
of  the  Electricity  and  Tramways  Committees.  The  recommendation 
will  be  considered  at  a  special   meeting   of   the  Council. 


Electricity  Supply. 


Derby  Corporation  has  applied  for  sanction  to  liorrow  £120,000  for 
extensions  oC  the  electricity  undertaking. 

Wio.vN  Electricity  Committee  has  ])laccd  orders  for  laying  electric 
supply  cables  to  two  mills  at  a  cost  of  £22,956. 

Spexboroioh  Urban  Council  has  applied  for  sanction  to  a  loan  of 
£5,500  for  the  erection  of  a  substation  in  the  Westgate  district. 

Lano.xster  Corporation  has  applied  for  sanction  to  increase  the  autho- 
rised maximum  charge  for  electricity  from  8d.  to  9d.  per  unit. 

Owing  to  the  Hooding  of  the  River  Cherwell  the  supply  of  electricity  at 
Baxbvrv  has  been  cut  off,  and  several  factories  have  been  rendered 
idle 

BL.uKBCBxCauNCiL  has  decided  to  install  oil  firing  auxiliary  plant  at 
the  Jubilee-streetelectricity  works,  together  with  new  transforming  plant. 

C.\r|)1FK  Finance  Committee  has  approved  the  Electricity  and  Tram- 
ways Committee's  scheme  for  extensions  of  plant,  cables,  Ac,  at  a  cost  of 
£110,325,  to  meet  the  estimated  load  of  1921. 

Bristol  Corporation,  having  made  certain  amendments  in  the  electric- 
supply  clauses  of  their  Bill,  the  Bath  Electric  Lighting  Committee  advise- 
the  Council  to  withdraw  their  opposition. 

The  General  Purposes  Committee  of  AfCRixoTox  Corporation  propose 
to  increase  the  salary  of  the  electrical  engineer  (Mr.  Clegg)  by  £150  a  year 
with  a  further  increase  of  £50  in  April  next. 

Jlessrs.  .\dam  Paterson  &  Sons,  Ltd.,  West  Mill.  Haddington,  have 
decided  to  introduce  Electric  Power  into  their  Tweed  5Iill><,  which 
are  being  extended.  Suction  gas  plant  is  employed  by  the  firm  in 
generating  electricity. 

Owing  to  the  increasing  demands  on  Rochd.vle  Corporation  Electricity 
Committees  for  power  supplies,  the  committee  is  trying  to  arrange  for  a 
further  bulk  supply  of  current  from  the  Lancashire  Electric  Power 
Company. 

Mr.  F.  H.  Rudd,  who  was  one  of  the  selected  candidates  for  the  vacancy 
for  an  electrical  engineer  at  Peterborough,  has  withdrawn  his  a])plica- 
tion,  and  the  R  iCUDALE  Electricity  Committee  recommend  a  substan- 
tial increase  in  his  salary. 

Dewsbi'hy  Corporation  has  increased  the  charges  for  electric  current 
to  lighting  consumers  from  40  per  cent,  to  50  jwr  cent,  over  pre"-war  rates  ; 
to  ratal)lc  value  consumers  from  50  per  cent,  to  75  per  cent.  ;  to  power 
and  heating  consumers,  from  75  percent,  to  100  percent. 

Mr.  H.  A.  Neville,  M.I.E.E.,  borough  electrical  engineer  of  Wakefield, 
has  been  a])])ointed  electrical  engineer  and  manager  of  the  Peterborough 
Cori«)ration  electricity  department,  at  a  salary  of  £700,  rising  by  ann-ual 
increments  of  £50  to  £1,000  per  annum. 

It  has  been  decided  by  Paisley  Corporation  to  carry  out  extensions 
at  the  electricity  works  at  Blackball,  and  also  to  erect  a  sub-station  at 
West  Croft.  The  extension  at  Blackball  is  to  provide  accommodation 
for  extra  high-tension  switch  gear  to  sup])ly  current  to  the  north  end 
of  the  town. 

In  a  recent  report  to  BtJRNLEY  Corporation  by  Mr.  E.  M.  Lacey,. 
M.Inst. C.E.,  dealt  with  extensions  of  the  electricity  undertaking,  and 
the  proposed  linking  up  of  Burnley  with  neighbouring  undertakings. 
It  has  been  decided  to  constitute  a  joint  authority  for  an  area  from  the 
Coast,  through  East  Lanes  to  Colne. 

Owing  to  recent  breakdowns  of  two  generating  sets  at  Boltox  Elec- 
tricity Works  several  mills,  dependent  on  electric  power,  have  had  to- 
close  down,  but  the  electrical  engineer  (Mr.  W.  J.  Wood)  is  endeavouring 
to  distribute  the  available  supply  equitably,  and  the  tramway  service 
and  private  lighting  have  been  restricted. 

In  connection  with  the  recent  decision  to  restore  the  pre-war  lighting 
in  SexDERLANo  a  start  is  to  be  made  with  the  improvement  of  the  supply 
mains  at  a  cost  of  £16,000.  The  demand  for  electricity  in  the  shipyards 
on  the  Wear  is  increasing  rapidly,  but  it  is  hoped  to  be  able  to  meet 
these  demands  very  shortly. 

The  Clyde  Valley'  Electrical  Power  Company  is  carrying  ou  t 
important  extensions  of  plant  at  the  Yoker  power  station,  where  * 
25,000  H.p.  set  has  recently  been  installed.  Two  similar  sets  are  to  be 
provided  in  order  to  cope  with  the  increasing  demand  for  electrical 
energy  in  the  company's  area. 

As  there  is  no  possibility  of  a  bulk  supply,  and  the  question  of  utilising 
the  water  power  of  the  River  Eden  is  not  feasible  at  present,  theEIectricity 
Commissioners  have  expressed  approval  of  the  proposal  of  Carlisle 
Corporation  to  erect  (at  a  cost  of  £100,000)  a  new  generating  station  for 
the  purpose  of  supplementing  the  existing  station,  at  which  a  rotary 
converter  is  to  be  installed  at  a  cost  of  £7,000. 

Newcastle-cpox-Ty'ne  Corporation  has  been  notified  by  the  New- 
castle Electric  Supply  Company  that  it  proposes  to  change  its  system 
to  some  of  the  large  consumers  in  the  city  from  the  d.c.  to  the  a.c.  at 
40  periods  per  second  in  order  to  be  able  to  meet  the  large  demands  for 
power.  New  mains  will  be  laid,  and  these  will  relieve  the  existing, 
direct-current  mains  which  will  then  be  able  to  deal  more  satisfactorily 
with  the  smaller  consumers. 

Modifications  have  been  made  in  the  scheme  for  the  Supply  of  Elec- 
tricity in  the  E.vST  Midlands.  Originally  it  was  proposed  to  erect  a 
super-power  station  at  Nottingham  to  supply  the  whole  of  the  area,  but 
it  is  now  suggested  that  separate  stations  should  be  constructed  at 
Nottingham,  Derby  and  Leicester,  each  one  serving,  approximately,  the 
respective  counties.     The  area  of  supply  will  not,  however,  follow  exact. 
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countj'  de6nitions,  the  nearness  of  the  smaller  towns  and  rillages  to  the 
three  central  places  being  the  determining  factor.  It  is  estimated  that 
13  millions  will  be  required  for  the  Nottingham  scheme. 

The  Electric  Drive  in  cotton  mills  appears  to  be  making  rapid 
progress  in  Lancashire  at  present.  The  first  sod  was  cut  on  the  7th  inst. 
of  a  fa^toiy  in  Bolton  which  will  provide  the  largest  block  of  cotton  spinning 
mills  in  the  world.  All  will  be  electrically  driven  and  energy  \vill  be 
supplied  by  the  Corporation  Electricity  Works.  The  full  scheme  will 
provide  accommodation  for  l.OCO.CCO  spindles.  Messrs.  Knowles.  Ltd., 
of  EgvjJtian  Mills,  are  also  erecting  a  new  spinning  mill  which  will  be 
electrically  driven,  and  Messrs.  Hesketh,  of  Astley  Bridge  Mill,  and 
Messrs.  Thomasson  &  Sons,  of  Mill  Hill  JliUs,  are  also  making  similar 
extensions. 

Owing  to  a  sudden  strike  cf  the  employees  at  the  Softhamptos 
Corporation  electricity  works,  on  Tuesday  evening,  the  supply  of  elec- 
tric power  was  cut  off  and  many  factories  had  to  close  down.  The 
supply  for  hospitals  and  street  lighting  is  being  maintained  owing  to 
the  efforts  of  the'engineer  (Mr.  H.'.S.  Ellis)  and  his[assistants  who,  with  the 
aid  of  a  small  voluntary  staff,  have  kept  the  station  running.  About 
180  men  came  out  on  the  instructions  of  the  Electrical  Trades  Union, 
owing  to  a  dispute  between  the  Union  and  the  Electrical  Power  En- 
gineers' Association.  The  superintendent  of  the  station  was  a  member 
of  the  Electrical  Trades  Union,  but  he  resigned  and  joined  the  E.P.E.A. 

For  some  time  the  Hove  Lighting  Committee  has  been  considering 
the  question  of  extensions  of  plant  or  of  obtaining  a  bulk  supply  from 
Brighton,  and  the  whole  question  has  been  referred  to  the  Electricity 
Commissioners.  Hove  thinks  it  can  generate  more  cheaply  than  by 
taking  a  bulk  supply.  Brighton  Corporation  offers  a  three-phase  supply 
at  7,5CO-S.CC0  volts  on  certain  conditions,  including  a  guarantee  of  not 
less  than  SCO  k.v.a.  per  annum  for  20  years.  Brighton  would  lay  two 
e.h.t.  feeders  to  the  Hove  station  and  Hove  would  provide,  maintain 
and  operate  the  necessary  transformers,  rotarj*  converters,  &c.  The 
charge  for  energy  would  be  £8  per  kilovolt-ampere  of  maximum  demand 
plus  lod.  per  unit  metered  with  coal  at  40s.  per  ton,  subject  to  an 
increase  or  decrease  of  003d.  per  unit  per  shilling  a  ton  as  the  price  of 
coal  varied  above  or  below  this  figure. 

In  a  report  on  the  introduction  of  electricity  supply  in  Crieff, 
Mr.  J.  E.  MacEwan,  of  Glasgow,  recommends  that  a  canvass  of  the  area 
be  made,  that  the  Electricity  Commission  be  asked  for  the  required 
permission  to  appoint  a  Local  Electricity  Authority,  and  that  a  com- 
mittee and  engineer  be  appointed  to  prepare  a  detailed  scheme. 
Mr.  MacEwan  estimates  that  a  water-power  scheme  would  cost  £55,764, 
while  semi-Diesel  plant  would  cost  £14,664  and  suction  gas  plant  £15,344. 
Steam-di'iven  plant  is  ruled  out,  but  the  best  method  would  be  to  take 
a  bulk  supply  from  a  power  companj'  if  it  were  available.  The  ultimate 
possibility  of  utilising  the  water  power  of  the  River  Turrett  should  not 
be  lost  sight  of,  but  in  any  event  distribution  should  be  by  means  of 
overhead  cables.  While  a  scheme  might  not  pay  its  way  for  the  first 
three  j'ears,  it  must  be  remembered  that  there  is  a  present  and  ever- 
growing demand  for  electricity  both  for  business  and  for  domestic  use, 
and  the  advantages  accruing  from  electricitj'  in  a  health  resort  should 
also  be  borne  in  mind. 

In  order  to  give  an  impetus  to  the  proposal  to  introduce  electricity 
supply  it  is  suggested  that  a  local  electrical  exhibition  should  be 
held  for  the  purpose  of  demonstrating  the  possibiUties  of  electricity 
for  domestic  and  industrial  purposes.  A  Committee  has  been  appointed, 
consisting  of  some  members  of  the  Council  and  several  prominent  rate- 
payers, to  carry  out  the  "-uggestion. 

Catalogues,  Price   Lists,  &c. 

In  a  leaflet  issued  by  the"Z'"  Electric  Lamp  'Mfg.  Company,  details 
are  given  of  the  "  Z  '  vacuum  cleaner. 

The  monthly  stock  list  of  the  Stastox  Iroswobks  Compasy  gives 
dimensions  and  prices  of  the  c.i.  pipes  available  for  delivery. 

The  ExiERPRisE  Manufacturing  Company,  Gun-street  electrical 
works,  Bishopsgate,  E.  1,  has  issued  a  card  giving  prices  and  particulars 
of  the  '"  Smoovit"  electric  iron. 

We  have  received  a  copy  of  the  booklet  issued  by  the  National  Boiler 
&  General  Insurance  Company,  entitled  "  Notes  ox  GaS  and  Oil 
Engine  Accident;^."  The  booklet  consists  of  practical  information  for 
gas  engine  users,  based  on  the  experience  of  the  company,  and  describes 
the  most  frequently  occurring  failures  and  gives  hints  for  their  prevention. 

A  leaflet  issued  by  the  Credenda  Conduits  Company,  Ltd.,  Aston. 
Birmingham,  contains  some  particulars  of  the  new  "  Cred a"  kettle, 
which  the  company  has  just  produced.  The  kettle  is  of  handsome 
design,  highly  finished  in  nickel  plate  and  suitable  for  afternoon  tea. 
The  loading  is  6C0  watts,  it  holds  25  pints  and  will  boU  from  cold  in  14 
minutes. 

In  a  neatly  printed  booklet  of  16  pages,  entitled  '"  The  Essential 
Factor, '  the  Sun  Electric.u.  Company,  Ltd.,  give  brief  particulars  of 
the  leading  lines  that  are  either  exclusiv^ely  manufactured  by  them  or 
of  which  they  hold  patents  and  registered  designs.  After  a  historical 
introduction,  reference  is  made  to  the  "  .Sunco ''  electric  fircs,  "  Xcel " 
heating  appliances,  Sunlite  reflectors  and  lanterns  for  half-watt  lamps, 

Sunco  '  electric  signs  and  flashers,  the  Kalkos  system  of  wiring,  fuse- 
boards,  &c.  Most  of  these  lines  have  been  manufactured  by  the  com- 
pany for  a  lengthy  period,  and  copies  of  the  booklet,  which  is  intended 
as  an  introduction  to  their  general  catalogue,  can  be  obtained  from 
57-59,  Xeal-street,  Long  Acre,  London,  W.C.2.  The  booklet  is  also 
printed  in  French  and  Spanish. 


Electric  Traction. 

South  Shields  Corporation  has  authorised  an  increase  of  50  per  cent, 
in  the  tramway  fares. 

An  electrically-driven  power  wagon  is  to  be  used  by  Sunderland 
Corporation  for  overhead  tramway  maintenance  in  place  of  the  existing 
horse  tower  wagon. 

Owing  to  the  recent  increase  in  the  wages  of  the  employees,  EaiN- 
BiRGH  Tramways  Committee  has  asked  the  tramways  manager  (Mr. 
R.  S.  Pilcher)  to  prepare  a  revised  scale  of  fares. 

CoLXE  Tramways  Committee  recommend  the  Council  to  purchase 
bogie  cars.  There  is  considerable  opposition  on  account  of  the  curves 
on  the  track  and  it  is  urged  that  bogie  cars  would  cause  delay. 

Blackpool  Corporation  are  taking  a  temporary  supply  of  electric 
power  from  Fleetwood  for  tho  newiy  acquired  Blackpool-Fleetwood 
tramway  north  of  Rossall.  Fleetwood  Council  will  be  paid  10  per  cent, 
on  the  cost  of  generation. 

At  a  special  meeting  of  the  London  County  Council  on  Tuesday 
it  was  decided  to  make  an  issue  of  £7,000,000  London  County  5|  per  cent, 
bonds.  Out  of  the  proceeds  of  the  issue  £260,000  will  be  required  for  work 
under  Acts  relating  to  the  tramways  but  the  great?r  part  is  for  housing. 

The  Urban  Councils  of  St.  Annes  and  Lythani  have  come  to  an  agree- 
ment regarding  the  purchase  of  the  Bl\ckp30l,  Lytham  and  St.  Annes 
Tramway  Company.  St.  Annes  will  take  over  the  line  and  Lytham 
will  receive  a  percentage  of  profit  made  on  the  section  in  their  area. 

Recently  the  Glasgow  Corporation  tramway  employees  asked  for  an 
advance  of  10s.  per  week  in  the  wages  of  all  employees  and  the  Corporation 
is  now  recommended  to  grant  the  following  increases  : — 7s.  per  week  to 
men,  4s.  6d.  to  women,  and  3s.  6d.  to  youths  under  18  years  of  age. 
The  increases  are  to  be  retrospective  as  from  March  14  and  will  involve 
an  additional  annual  expenditure  of  practically  £i00,0C0. 

The  ilinister  of  Transport  has  extended  by  one  year  the  times  limited  for 
various  works  in  connection  with  the  Edg ware  &  HiMPSTE.iD  Railway. 

The  Minister  has  also  extended  for  a  further  period  of  one 
year  from  Feb.  15,  1920,  the  period  limited  by  the  Western  V.uxeys 
(MoN.)  Rallless  TB.iCTioN  Act,  1913,  for  the  completion  of  trolley 
vehicle  equipment  and  road  widening,  and  the  period  limited  by  the 
Western  V.illeys  (Mon.)  Railless  Electric  TR.iCTioN  (Extension) 
Order,  1914,  for  completion  of  trolley  vehicle  equijiment  have  been 
extended  for  one  \'ear  from  Juy  8,  1920. 

Newcastle-upon-Tyne  Corjjoration  has  received  authority  to  con- 
struct a  light  electric  railway  through  Gosforth  Park,  and  this  will 
enable  the  Tramways  Committee  to  link  up  the  North-road  route  with 
the  Benton  cars,  and  so  make  a  circular  route.  Owing  to  the  increased 
cost  of  maintaining  the  tramway  service,  tht  City  CouncU  has  revised 
the  fares  in  order  to  bring  in  an  additional  £60,CC0  or  £70,CC0  per 
annum. 

The  accounts  of  the  Liverpool  tramways  dept.  for  1919  show  gross 
capital  expenditure  £2,129,705  (increase  £61,310),  of  which  £1,042,140 
has  been  redeemed,  whilst  the  sinking  funds  amounted  to  £642,716,  and 
the  reserve,  renewal  and  depreciation  account  to  £284,350.  The  year's 
revenue  was  £1,207,228  (compared  with  £989,504  in  the  previous  year), 
and  operating  costs,  including  rent  of  leased  lines,  were  £1,029,443 
(£716,479),  leaving  gross  profit  £177,785  (£273,025).  Interest  and  sink- 
ing fund  required  fl02,3C0  (£103,703),  and  net  profit  was  £75,484 
(£169,322).  Operating  costs  per  car-mile  were  18-739d.  (14082d.),  and 
revenue  was  21-46d.  (18-91d.).  Passengers  carried  were  208,251,496 
(increase  13,168,887),  and  car-miles  run  13,184,277. 

The  Ministrv'  of  Transport,  which  has  been  considering  the  contri- 
bution to  be  paid  bj-  TRA>nvAY  and  motor  omnibus  authorities  for 
the  upkeep  of  roads  over  which  they  run  services  outside  their  own 
district,  has  drawn  up  model  clauses  which  they  suggest  should  be 
inserted  in  future  Bills.  The  principal  provision  is  that  "'  the  local 
authority  shall  pay  to  the  road  authority  an  annual  contribution  in 
respect  of  the  use  of  the  road  at  a  sum  to  be  agreed  between  the  parties 
or,  failing  agreement,  settled  by  the  Ministry  of  Transport.''  :  and  that 
the  authority  running  the  motor  omnibuses  shall,  in  proper  cases,  pay 
such  a  sum  for  the  reconstruction  of  the  roads  so  as  to  fit  them  for  motor 
omnibus  traffic  as  may  be  agreed,  or,  failing  agreement,  may  be  settled 
b}-  the  Ministry.''  Sir  Henry  Maybury  stated  in  a  recent  case  that  he 
thinks  the  charge  for  the  use  of  the  road  should  not  exceed  Ud.  per  bus 
mile,  and  that  for  the  reconstruction  of  the  road  a  sum  not  exceeding 
£7.')0  per  mile  should  be  paid. 

The  suggested  rates  are  much  above  the  existing  statutory  charges, 
but  probably  they  are  not  above  what  modern  conditions  require. 

Basiness  Items,  &c. 

Messrs.  Charles  P.  Sparks  &  Partners  have  taken  into  partnership 
Capt.  Algernon  Charles  Sparks,  M.C. 

Chas.  and  Edwin  Chas.  Gates,  electrical  engineers  and  advertising 
sign  manufacturers,  56,  London-street,  Norwich,  have  dissolved  part- 
nership.    Debts  by  Mr.  Chas.  Gates,  who  continues  as  E.  &  C.  Gates. 

The  Electric  Controller  &  Manufacturing  Company,  Cleveland,  0., 
notify  an  increase  of  prices,  owing  to  the  increasing  cost  of  material 
and  of  labour.     The  increas?  will  take  effect  from  May  1. 

Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  of  Acton,  have  bsen 
"ranted  the  warrant  of  appointment  as  manufacturers  of  electrical 
equipment  for  motor-cars  to  His  Majesty  the  King,  with  authority  to 
use  the  Royal  .\rms. 
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Imperial  and  Koreign  Notes. 

Newcastle   (X.S.W.)   t'tmiioil    lias   u|i|)lieil    to   the   C'l'iiiinnnwraltli 

Government  for  sanction  to  a  loan  of  DSll.tKK)  for  elect  ricsn|)ply  purposes. 

Laun'CEST.ix   (Tas.)   City  Council   proposes    to   ])ut  down  a  further 

1,000  n.p.  of  electric  generating  plant  at  the  Soiitli  Esk  station,  near 

l^aunceston. 

Mr.  R.  W.  fanning,  lecturer  on  electrical  engineering  at  the  Perth 
(W.  .\ustralia)  Technical  School,  has  been  a|)pointecl  lecturer  in  mathe- 
matics and  electrical  engineering  at  Hobart  University. 

The  HrusTviLLE,  Kagakah,  Rochdale  and  ,SrTHEKLASD  (N.S.W.) 
Shire  Councils  arr  also  considering  a  scheme  for  obtaining  a  bulk  supply 
of  electrical  energy  from  the  Railway  Commissioners. 

West  Maitland  (N.S.W.)  Council  has  decided  to  accept  a  proposal 
by  the  Railway  Commissioners  to  supply  electricity  in  bulk  for  use  in  the 
district.     The  capital  expenditure  involved  is  estimated  at  £15,000. 

Messrs.  A.  C.  F.  Webb  &  Burgess,  consulting  engineers,  Sydney,  have 
been  appointed  by  the  Municipality  of  Bathurst  (N.S.W.)  to  report  on 
the  subject  of  electricity  supply  in  the  city. 

HE.\LESVrLLE  (Victoria)  Shire  Council  has  adopted  an  electric  lighting 
scheme,  estimated  to  cost  £7,,tOO.  Twjo  alternators  (of  50  kw.  and 
10  kw.)  will  be  driven  by  suction  gas  engines. 

A  bill  providing  for  the  erection  of  hydro-electric  works  at  Barrisjuck 
and  on  the  Nymboida  River  (X.S.W.),  at  a  cost  of  about  1  million 
pounds,  has  pa.ssed  the  committee  stage  in  the  N.S.W.  Legislative  Council. 
In  view  of  the  departure  of  Mr.  J.  H.  Butters,  chief  ciiijineer  and  general 
manager  of  the  Tasnianian  hydroelectric  dept.,  for  England  and  America, 
Mr.  F.  JI.  Wishall  has  been  appointed  deputy  chief  engineer  and  general 
manager. 

The  ratepayers  of  WoLL  3>'c.  3X0  (N.S.W.)  have  resolved  to  accept  the 
offer  of  the  Public  Works  Department  for  the  su])ply  of  three-phase 
electric  current  for  five  years,  with  option  of  renewal  for  five  more.  The 
charge  will  be  under  2d  p^r  unit. 

Standard-Waygood-Hcrcules,  Ltd.,  of  Sydney  (N.S.W,),  have  acquired 
a  large  interest  in  G.  Weymouth  Pty.  (Ltd.),  electrical  engineers,  of  Rich- 
mond, Victoria,  and  the  name  of  the  company  is  to  be  changed  to  the 
English  Electrical  Compaxy  ok  Acstralu,  Ltd.  Mr.  G.  Wey- 
mouth has  been  appointed  managing  director. 


The  French  Ministry  of  Industrial  Reconstruction  has  received  a 
proposal  from  M.  L.  New  to  substitute  the  importation  of  electric 
energy  from  England  to  France  for  the  importation  of  coal.  A  large 
generating  station  would  be  erected  near  Dover  and  energy  would  be 
transmitted  by  submarine  cables  to  the  Nord. 

The  electric  supply  works  in  Gcatemala,  which  were  erected  by 
Siemens  &  Halske  about  25  years  ago,  have  been  acquired  by  an  American 
subject.  More  than  90  per  cent,  of  the  shares  of  tlie  local  company  (the 
Empresa  Electrica  de  Guatemala)  were  held  by  the  Deutsche  Bank  of 
Berlin,  but  the  whole  of  the  plant,  machinery  and  goodwill  of  the  com- 
pany were  taken  over  by  the  Guatemala  Alien  Custody  Association  and 
declared  forfeited  to  the  Guatemala  Government  and  nationalised. 
Recently  the  property  was  handed  over  to  Mr.  Henry  W.  Catlin,  of  New 
York,  for  a  term  of  10  years,  at  a  cash  rental  of  £8,0(10  per  annum,  to- 
gether with  the  option  of  extending  the  lease  for  an  additional  like  period. 
The  Government  concession  under  which  the  old  company  operated  has 
been  extended,  with  the  provision  that  a  further  extension  will  be 
granted,  and  the  lessee  becomes  the  preferred  tenderer  in  any  future 
sale  of  the  property.  The  plant  is  hydro-electric,  with  a  present  capa- 
city of  2,000  kw.  The  three-phase  current  is  transmitted  at  4,000  volts 
from  the  power  stati(m  at  Palin,  about  28  miles  from  Guatemala  City, 
and  is  reduced  at  the  local  station  to  1,000  volts  for  primary  distribution 
over  the  city,  the  house  service  being  at  120  volts.  Some  16,000  in- 
candescent and  280  street  arc  lami>s,  with  2,000  h.p.  in  motors  are 
supplied.  Mr.  Catlin's  company  also  acquires  the  right  to  use  additional 
water  power  and  an  uncompleted  station  at  San  Luis,  about  si.x  miles 
from  Palin,  which  will  give  an  additional  3,000  kw.  There  is  a  consi- 
derable demand  for  additional  light  and  power  service  in  the  newly- 
constructed  city.  There  is  also  a  good  demand  for  electric  signs,  &c. 
The  value  of  the  present  electrical  plant  is  81,000,000  (£200,000),  and 
the  aost  of  completing  the  new  auxiliary  station  8300,000  (£60,000). 

educational. 

The  TJxn'ERSiTY'  College,  Reading,  is  petitioning  the  ('rown  for  the 
grant  of  a  charter  conferring  upon  it  the  status  and  powers  of  an  inde- 
pendent L'niversity  under  the  title  of  the  University  of  Reading. 

We  have  received  from  the  Old  Sttdents' A.ssociation  of  Fixsbcry 
Technical  College  a  copy  of  the  Magazine  for  April.  This  is  the  first 
issue  of  the  Magazine  since  the  war.  We  understand  that  a  move  is 
being  made  to  re-organise  the  Association  to  make  it  of  real  value  to 
students  resident  in  the  provinces,  as  well  as  in  London.  The  proposed 
new  rules  of  the  Society  appear  in  the  Magazine,  and  a  general  meeting 
to  deal  with  them  and  to  discuss  the  future  conduct  of  the  Association 
will  be  held  at  the  College,  Leonard  St.,  Finsbury,  on  May  4,  at  0.15  p.m., 
when  it  is  hojied  all  old  students  will  be  present.  The  annual  conver- 
sazione will  be  held  at  the  College  on  Fridaj'  evening,  .April  30,  tickets 
for  which  will  be  obtained  from  the  Conversazione  Secretary  at  the 
College.  Further  information  regarding  the  Association  may  be 
obtained  from  the  Honoraiy  Secretary  at  the  College. 


Miscellaneous.  . 

The  late  Mr  Charles  Edwartl  (Jroves  left  £33,082,  with  net  personalty 
of  £32.8.">7.  The  testator  created  a  trust  for  his  live  sisK-rs  for  life,  and 
on  the  death  of  the  survivor  £10,000  giK>s  to  the  Royal  Institution  for 
t!ic  "  Groves  Endowment  Fund  "  for  the  promotion  of  scicntilic  research. 

In  n'ply  to  a  question,  Mr.  Pike  Pease  stated  in  the  House  of  Commons 
on  Monday  that  the  increase  during  li>li)  in  the  numlx'r  of  telephones 
in  the  United  .States  of  America,  including  the  Bell  system  and  indeiH>n- 
dent  com])anies  not  connected  with  the  Bell  system,  was  6(i4,422,  or  5-5 
lK>r  cent.,  and  in  the  Unitel  Kingdom  (Post  Office  syslo  n)  59,550,  or 
71  per  cent. 

The  staff  of  the  Ix-a  Recorder  Company,  Ltd.,  held  what  is  hoped  will 
be  their  first  annual  dance  and  social  at  Smallman's  Cafe,  Manchester, 
on  the  loth  inst.  The  directors  and  other  guests  were  invited  and  a 
thoroughly  enjoyable  evening  was  spent.  The  programme  included  a 
dance  and  whist  drive,  the  prizes  being  i)resented  by  .Mrs.  J.  E.  I^ea. 

The  Old-street  Police  Court  Magistrate  (Mr.  Clarke  Hall)  has  sentenced 
Edmund  Geo.  Thorn-Davis,  electrical  engineer,  to  four  months"  im- 
prisonment for  obtaining  an  Electrical  Mot.>k  (valued  at  £66)  by 
Fal.se  Pketes(  es  from  Messrs.  (^rdingley  &  Mills.  Di^feiidant  gave  in 
payment  a  cheque  which  was  dishonoured.  On  the  day  he  received 
the  motor  he  sold  it  to  another  firm  for  £68  lOs.  It  was  stated  that  there 
were  other  dishonoured  cheques,  the  total  sum  represented  being  over 
fl.OOO. 

On  the  8th  inst.  Mr.  Chris  Wilson,  the  well-known  and  genial  director 
controlling  tlic  Osram-G.  E.  C.  lamp  works,  was  installed  in  the  chair  as 
worshipful  master  of  the  H\mmer.smit,i  Masonic  L  )1)oe.  The  ceremony 
was  ably  carried  out  by  Mr.  G.  (i.  Bell,  installing  master,  who  is  the 
Borough  Electrical  Engineer,  and  at  the  banquet  which  followed,  the 
new  master  was  supported  by  approximately  170  brethren  and  visitors, 
including  Grand  Officers  Sir  Newton  Moore  ( P.P.G.M.  Western  Australia), 
P.  P.  Kipping,  P.  Asst.  G.  S.  Wks.  R.  (;.  Collins,  &c.  The  toasts  were 
remarkable  for  brevity,  and  the  replies  were  in  the  same  strain,  a  fact 
which  enabled  due  justice  to  be  done  to  the  excellent  musical  programme. 
All  had  a  most  hap])y  time  and  the  Hammersmith  Lodge  looks  as  if  it 
were  in  for  another  busy  year. 

A  8i>ecial  sitting  of  the  Industrial  Court  was  held  on  Wednesday  to 
consider  questions  of  interpretation  on  the  last  award  applying  to  the 
engineering  and  foundry  trades.  The  Court  awarded  an  advance  in 
time  or  day  rales  of  6s.  per  week,  3s.  from  the  end  of  March  and  a  further 
3s.  from  the  end  of  May. 

Exception  has  been  taken  to  the  decision  of  the  Court  that,  while  the 
Increase  okthe  CjSt  of  Living  did  not  alone  justify  afurther  advance, 
the  remunerationof  the  various  classes  of  workpeople  should"  in  ordinary 
circumstances  depend  on  the  value  of  the  work  done,  and  this  depends 
on  the  state  of  the  market  and  the  demand  for  the  products  of  the  work- 
shop." The  award  further  stated, '"  The  present  position  in  the  engineer- 
ing industry  is  abnormal  owing  to  the  great  demand  for  engineering 
products."  The  employers  urge  that  the  Court  has  given  an  award  on 
points  that  were  not  included  in  the  a])plication,  and  on  a  basis  on  which 
no  evidence  was  submitted.  This  particularly  applies  to  the  relation 
of  wages  to  the  value  of  work  done,  and  to  the  state  of  the  market  and 
the  demand  for  products  of  the  workshops.  Objection  is  also  taken  to 
the  clause  in  which  it  is  stated  that  the  Court  "  have  given  consideration 
to  the  wages  movements  in  other  industries  in  comi)arison  with  those 
which  have  taken  place  in  the  engineering  and  allied  trades,  and  to  the 
desirability  of  securing  and  maintaining  for  a  reasonable  period  a  measure 
of  stability  in  the  engineering  industry."' 

Personal  and   Appointnienls. 

Mr.  A.  .J,  Waring,  of  Walsall,  has  been  apjiointcd  mains  engineer,  and 
Mr.  F.  C.  Honeywill.  of  the  Cleveland  and  Durham  Power  Company, 
charge  engineer  at  Torquay. 

On  the  5th  inst..  at  St.  Nicholas  Collegiate  Church,  Galway,  Mr.  Frank 
J.  Moflfett,  B.A,.  M.I.E.E.,  of  Birmingham,  was  married  to  Lucy  Evelyn 
second  daught<T  of  Mr.  and  Mrs.  R.  B.  Smitti,  of  Galway. 

Mr.  J.  M.  Kcenan,  deputy-engineer  and  manager  of  Torquay  Corpora- 
tion electricity  works,  has  been  presented  with  a  silver  tea  service  by  the 
staff  and  employees  on  leaving  to  take  up  the  position  of  engineer  and 
manager  of  the  Isle  of  Thanet  Electric  Tramways  &  Lighting  Company. 

We  regret  that  we  omitted  from  the  list  of  Civilian  War  Honoirs 
in  our  last  issue  the  name  of  Mr.  Phillip  Vassar  Hunter,  M.I.E.E.,  joint 
manager  of  Callonder's  Cable  &  Construction  Company,  Ltd.,  who  has 
been  awarded  the  C.B.E.  During  the  war  Mr.  Hunter  was  represen- 
tative of  the  Director  of  Experiments  and  Research  in  the  Admiralty 
Anti-Submarine  Division. 

A  presentation  of  a  handsome  coffee  set  has  been  made  to  Mr.  W.  A. 
Gillott  upon  the  occasion  of  his  leaving  the  Newcastle-upon-Tyne  Electric 
Supply  Com])any.  after  14  years'  service,  to  take  u|)  the  position  of 
sales  engineer  to  the  .Jackson  Electric  Stove  Company,  Lt<l.,  who  have 
recently  acquired  premises  for  offices  and  showrooms  at  143,  Sloane- 
strcet,  London.  S.W.  1.  For  many  years  Mr.  Gillott  has  concentrated 
his  energies  upon  the  development  of  the  electric  cooking  and  heating 
load,  which  now  amounts  to  over  10,000  kw.  on  the  north-east  coast 
network,  and  his  experience  will  be  of  great  assistance  in  designinj;  new 
apparatus.  We  understand,  however,  that  one  of  his  immediate  tasks 
is  to  establish  and  organise  a  selling  department,  and  he  is  now  compil- 
ing data  for  the  publication  of  catalogues,  &c. 
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Institution  Notes. 

At  the  last  meeting  of  the  Wireless  Society  of  London,  it  was 
•unanimously  decided  to  admit  ladies  to  the  Membership  and  Associate 
Membership  of  the  Society.  Captain  Donnisthorp  showed  an  invention 
•consisting  of  a  "  pocket-book  "  receiving  apparatus  which  was  recently 
patented.  whileHIr.  Powell-Rees  exhibited  the  "  Polaris  "  receivers  which 
are  also  compact  pieces  of  apparatus. 

At  the  invitation  of  the  committee  on  the  Western  Centre,  the  summer 
meeting  of  the  Institttion  of  Electrical  Engineers  will  be  held  at 
Cardiff  from  July  13-I6th  inclusive.  Arrangements  have  already  been 
made  for  a  number  of  public  functions,  and  excursions  in  the  neigh- 
bourhood and  visits  will  be  made  both  to  Bristol  and  Swansea.  A 
supplementary  excursion  to  Hereford  on  Monday,  July  12, has  also  been 
arranged. 

The  first  general  meeting  of  the  members  of  the  Melbourne  division  of 
the  Institftion  of  Engineers  of  ArsTEALi.\  was  held  recently.  The 
following  officers  were  elected  :  Chairman  :  Mr.  M.  E.  Kernot ;  Viee- 
C'hainnan  :  Lt.-Cien.  Sir  John  Monash  and  Mr.  A.  C.  MacKenzie  ;  Com- 
millee  :  Prof.  Payne,  Messrs.  B.  A.  Smith,  W.  W.  Robertson,  G.  G. 
Jobbins,  W.  J.  Newbigin  and  F.  Fairley ;  Hon.  Secretanj  :  Mr.  C. 
Newton  ;  Hon.  Treasurer  :  Mr.  A.  Mating. 

The  International  Electrotechnical  Commission  have  issued 
Tolume  I.  of  the  I.E.C.  Rules  for  Electrical  Machinery.  These  Rules 
apply  to  rotating  machines  of  which  the  terminal  pressure  does  not 
exceed  5,000  volts,  or  of  which  the  rated  output  does  not  exceed  750  k. v.a., 
or  of  which  the  stator  cores  do  not  exceed  50  cm.  in  length  axially,  and 
to  all  transformers  which  are  not  water  cooled.  These  rules  were 
criticised  at  a  recent  meeting  in  Birmingham,  and  an  account  of  the 
discussions  was  given  in  our  last  issue. 

At  a  recent  meeting  of  old  students  it  was  decided  to  form  an  Old 
Students'  Section  of  the  King's  College  Esgineering  Society 
as  a  branch  of  the  King's  College  Old  Students'  Association.  The 
objects  are  to  keep  old  students  in  touch  with  one  another  and  to  pro- 
mote their  interests.  Mr.  C.  H.  Wordingham,  C.B.E.,  has  been  elected 
president,  and  Prof.  Ernest  Wilson  and  Brig. -Gen.  M.  Mowat  vice- 
presidents.  An  inaugural  luncheon  will  be  held  at  the  Holborn  Res- 
taurant at  12.45  p.m.,  May  1,  at  which  the  Committee's  plans  will  be 
fully  explained,  and  it  is  hoped  that  all  former  students  of  the  engineering 
faculty  will  attend.  Further  particulars  can  be  obtained  from  Mr.  A.  N. 
Gardiner,  2,  The  College,  Epsom. 

The  position  of  students  whose  studies  were  interrupted  by  the  war 
has  been  sympathetically  considered  by  the  Council  of  the  Institute  or 
Metals.  It  has  been  decided  to  recommend  for  ballot  as  student 
members  of  the  Institute  candidates  for  election  who,  whilst  being 
students  of  metallurgy,  have  passed  the  age  limit  of  25  years  for  admission 
to  student  membership.  Students  so  elected  may  remain  student  mem- 
bers up  to  June  30,  1923,  so  long  as  they  continue  to  be  students  of  a 
recognised  school  of  metallurgy.  Though  in  operation  for  only  a  few 
weeks  past,  the  arrangement  has  resulted  in  student  membership 
applications  being  received  to  a  greater  number  than  was  the  case  in  the 
whole  of  1919.  By  a  further  concession,  members  and  students  elected 
at  the  forthcoming  ballot  on  May  31,  will  have  the  privilege  of  member- 
ship for  thirteen  instead  of  twelve  months,  but  will  receive  an  extra 
copy  of  the  ''  Journal  of  the  Institute  of  Metals." 

At  the  last  meeting  of  the  Faraday  Society  the  Pi-esident,  Sir  Robert 
Hadtield,  Bart.,  F.R.S.,  made  public  the  important  part  the-  Society 
had  taken  in  191(3  and  1917  in  the  movement  which  led  to  the  formation 
of  the  Xitrogen  Products  Committee,  the  Report  of  which  was  recently 
published.  The  occasion  of  the  announcement  was  the  receipt  of  a 
letter  of  thanks  from  Sir  Graham  Cireene,  Secretary  of  the  Ministry  of 
Munitions,  acknowledging  the  help  rendered  by  the  Society  and  many 
of  its  members.  The  letter  states  that  arrangements  are  now  on  the 
point  of  being  concluded  whereby  the  synthetic  ammonia  factory  which 
had  been  partiallj-  erected  is  to  be  transformed  into  a  commercial  project 
on  a  very  large  scale,  and  many  other  fixation  schemes  are  under  con- 
sideration throughout  the  Empire.  It  concludes  that  the  Faraday 
Society  will  doubtless  consider  the  objects  it  had  in  view,  in  bringing 
the  Nitrogen  Problem  before  the  Ministry,  have  been  in  a  great  measure 
achieved. 

The  subject  of  the  insurance  of  Diesel  engines  against  breakdown 
was  considered  at  the  March  meeting  of  the  Diesel  Engine  Users' 
AS5  3CIATI0N.  Some  years  ba?k  the  Association  adopted  a  standard  form 
of  insurance  policy  at  Lloyds,  and  as  a  result  of  experience  gained  in  the 
-wo  king  of  this  scheme  of  insurance,  th'  conditions  of  the  policy  have 
been  amended  in  certain  respects.  The  new  form  of  policy  elim'nites 
froai  its  scope  claims  for  cracks  or  partial  fractures  which  do  not  in 
■themselves  result  in  an  actual  "  breakdoM-n."  Tnis  will  have  th;  alvan- 
tage  of  making  such  costs  chargeable  to  the  ordinary  aniiual  maintenince 
account.  A  Pap;r  on  the  subject  of '"  Obturators  "  was  read  by  Mr.  W. 
Fennell.  In  pointing  to  the  advantages  of  using  obturators  in  pla^e  of 
piston  rings  in  petrol  engines  for  aeroplane  work  the  author  said  the 
actual  power  wasted  in  piston  ring  friction  was  in  many  cases  as  much 
as  75  per  cent,  of  the  total  mechanical  loss  in  an  engine.  The  obturator 
is  a  sort  of  "  cup  leather "  made  of  thin  metal,  originally  brass,  but 
mow  specially  selected  phosphor  bronze.  It  is  usuallj'  placed  very  near 
the  top  of  the  piston,  yet  it  does  not  bum  oning  to  its  flexibility  which 
■  enables  it  to  be  kept  in  perfect  contact  with  the  cylinder  where  it  is 
well  cooled.  By  using  an  obturator  instead  of  a  piston  ring  the  author 
considered  that  Diesel  engine  design  might  be  considerably  modified, 
resulting  in  reduced  height  and  weight  and  the  introduction  of  cross- 
,head  engines. 


Tenders  Invited  and   Accepted. 

DuNBDiN  (N.Z. )  Council  require  tenders  by  April  26  fur  electric  car 
bodies,  car  trucks  and  equipment.     Specifications  from  the  Town  Clerk. 

The  Chester  Housing  Committee  require  tenders  for  wiring  54  houses 
on  the  Buddicon  estate,  Saltney.     Specification,  &c.,  from  the  Town  Clerk. 

Pembroke  (co.  Dublin)  Council  require  tenders  for  a  500  kw.  steam 
generator  set.  Specification,  &c.,  can  be  obtained  at  the  Town  Hall, 
Ballsbridge,  Pembroke. 

Kilmarnock  Corporation  invite  tenders  for  the  electric  wiring  and 
fitting  of  15(>  houses  in  connection  with  their  Holeliouse-road  housing 
scheme.     .Schedules,  &c.,  from  the  Burgh  Surveyor. 

Dublin  Electricity  Supply  Council  require  tenders  by  noon,  April  24, 
for  the  sup]j|y  of  seven  truck  type  switcli  cubicles  for  use  on  a  3-phase, 
50  period  5,000  volt  system.  Specifications  from  City  Electrical  Engineer. 

Wrexham  Corporation  require  tenders  for  water-tube  boiler  and 
superheater,  &c.,  overhead  bunker,  ash  elevator  and  hopper,  centrifugal 
pump,  e.h.t.  cables,  &c.     Specifications  from  the  Electrical  Engineer. 

The  "'  Gaceta  de  Madrid  "  of  March  14  states  that  tenders  will  be 
opened  on  May  18  at  the  Spanish  Ministry'  of  Development  for  a  con- 
cession for  the  construction  and  working  for  60  years  of  an  electric  tram- 
way from  Conmna  to  Sada. 

Neath  Corporation  require  tenders  for  the  reconstruction  of  tramways, 
including  track,  overhead  equipment,  car  depot,  sub-station  equipment, 
cars,  &c.  Conditions,  &c.,  from  the  Borough  Engineer,  Neath,  or  Mr. 
A.  Elhs,  9,  Park-place,  Cardifif. 

Canterbury  Corporation  invite  tenders  for  one  1,000  kw.  three" 
phase  turbo-alternator  and  surface  condenser  two  rotary  converters 
and  a  superheater.  Specifications  from  Messrs.  May  &  Hawes,  36, 
Victoria-street,  S.W.I,  and  tenders  to  Town  Clerk  by  4  p.m.,  April  19. 

Cardiff  Corporation  invite  tenders  for  the  supply  and  erection  of  a 
5,000  kw.  turbo-alternator  and  surface  condensing  plant.  Specifications 
and  forms  of  tender  from  the  Electrical  Engineer,  The  Hayes,  Cardiff, 
and  tenders  to  the  Town  Clerk  by  Aprd  29. 

Tenders  are  invited  up  to  May  5  for  supply  and  deUvery  to  the 
Postmaster-General's  Department,  State  of  Western  Australia  of  insu- 
lators, bolts,  brackets,  &c.  Specifications  from  the  Commonwealth  Offices, 
Room  406,  Australia  House,  Strand,  London,  W.C.  2. 

Sunderland  Corporation  invite  tenders  for  two  water-tube  boilers> 
with  integral  superheaters,  mechanical  stokers,  vertical  c.i.  tube  eoono- 
misers,  one  1,000  kw.  rotary  converter,  &c.  Specifications  from  Mr.  A. 
S.  Blackman,   and  tenders  to  Town  Clerk  by  April  28. 

The  Uruguayan  Legation,  3,  Elvaston-place,  London,  S.W.  7,  an- 
nounces that  the  Depart.ment  of  Posts,  Telegraphs  and  Telephones 
of  Uruguay  invites  tenders  (by  Aug.  7)  for  the  construction  of  a  national 
telephone  system  for  the  Department  of  Montevideo. 

The  Agent-General  for  Western  Australia  invites  tenders  for  one 
7,.5O0  kw.  turbo-alternator  and  condensing  plant  for  the  Perth  power 
station.  Specifications  from  Messrs.  Merz  &  McLellan,  32,  Victoria- 
street,  London,  S.W.I,  and  tenders  to  the  Agent -General,  Savoy 
House,  Strand,  London,  W.C'.2,  by  noon  May  14. 

W.  T.  Henley's  Telegraph  W'orks  Company  have  secured  a  contract 
from  Madras  Corporation,  through  the  Crompton  Engineering  Company 
(Madras),  Ltd.,  for  20  miles  of  underground  cable. 

Battersea  (London)  Council  is  recommended  to  accept  the  tender 
of  the  Fraser  &  Chalmers  Engineering  Company  for  a  turbo-alternator 
and  Mirrlees  condenser,  £35,335. 

Hull  Corporation  has  accepted  the  tenders  of  Richardsons,  West- 
garth  &  Company,  for  condensing  plant  at  £17,784  ;  and  of  the  StirUng 
Boiler  Company  for  two  boilers  at  £15,470. 

Bedford  Electricity  Committee  recommend  the  Council  to  accept 
the  following  tenders  :  Siemens  Bros.  &  Company,  e.h.t.  cables,  £4,707  ; 
British  Electric  Transformer  Company,  two  350  k.v.a.  transformers, 
£990  ;  and  Ferguson  PaUin,  Ltd.,  e.h.t.  switchgear,  £794  15s. 

York  Corporation  has  accepted  the  tender  of  the  English  Electric 
Manufacturing  Company  for  plant  and  work  in  connection  with  the 
hydro-electric  station  at  Linton  Lock  at  £53,057  ;  that  of  the  Maschinen- 
fabrik  Oerlikon  (Ltd.)  for  turbo-alternator  and  condenser  for  the  existing 
station  at  £27,092  ;  and  that  of  Callender's  Cable  &  Construction  Com- 
pany for  cables  at  £9,445. 

Telegraph  and  Telephone  Notes. 

The  Postmaster-General  has  notified  the  ('orporation  that  he  cannot 
install  an  Automatic  Telephone  Exchange  in  Bolton,  and  he  thinks 
that  central  battery  manual  plant,  which  wiU  be  employed,  will  provide 
a  service  as  efficient  as  would  be  obtained  from  the  automatic  system. 

In  a  circular  issued  to  the  shareholders  of  the  Northern  Exploration 
Company,  Ltd.,  it  is  stated  that  the  two  Wireless  Stations  which  were 
erected  last  year  have  been  of  the  greatest  value  and  importance  in  keep- 
ing the  London  office  in  close  touch  with  the  management  and  work  on 
the  properties  in  Spitzbergen. 

Messages  of  greeting,  demonstrating  the  possibility  of  long  distance 
wireless  telephony^  were  transmitted  on  the  9th  inst.  to  the  principal 
Italian  newspapers  by  Italian  journalists  resident  in  London.  The 
Marconi  Company's  long  distance  apparatus  at  Chelmsford  was  em- 
ployed and  the  messages  were  received  at  Centocelle,  about  4  miles  from 
Rome.  Immediately  after  the  demonstration  a  reply  was  received  by 
wireless  telegraphy  from  the  representatives  of  the  Italian  papers. 
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Patent   Record. 


SPECIFICATIONS  PUBLISHEH. 

The  Mli>ul«t  abstract  from  seme  of  the  specifications  recently  published  have  been 
ipecialty  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Atents 
70  and  T2,  Chancery-lane,  London.  W.C. 

V/henever  the  date  applied  tor  differs  Irom  the  dale  on  which  the  application  was  todrtd 
Qt  the  Patent  Office  the  lormer  is  tiven  in  brackets  alter  Ike  title. 

1919  Spjcific\ti3ns. 

138.708  HorE- Jones   Sl   Synchronous   Co.    Automatic   indicator   of   (ailinKelectiic 

current.    117/2/19.1 
138.721  Adahs.    Automatic  electric  control  apparatus.    (27/2/19.) 
138.723  Siemens  Bros.  &  Co.  Ji  Crinstsd.    Production  of  tone  currents  for  telenhone 

circuits.     (27/2/19.) 
138,728  Benjamin  Electric,  Ltd.,  &  Campbbli..    Electric  adaptors  for  liehtine  and 

other  purposes.     (5/3/19.) 

138.744  RsiD.     Electric  power  steering  gear  for  ships  or  other  vessels.    (19/3/19.) 

138.745  Western    EtECTRic   Co.    Methods   of   and   apparatus  for  producing  vacua. 

A  method  of  producing  a  vacuum  by  withdrawing  the  gas  from  the  vessel  to  be 
evacuated  into  a  stream  of  vapour,  by  removing  from  the  vapour  stream,  before  it 
encounters  the  gas  to  be  withdrawn,  substantially  all  vapour  molecules  not  moving  in 
paths  substantially  parallel  to  the  direction  of  the  flow.  This  is  accomplished  by 
cooling  the  surface  of  the  stream  of  vapour  in  advance  of  the  point  at  which  it 
encounters  the  gas  to  be  withdrawn. 
138.753  Drysdale  &  Co..  Drysdale  &  Young.     Electrically-driven  rotary  pumps 

(28  3/19.) 
138,756  ScHATTNER.    Electrical  time  Switches.    (1/4/19.) 
138.773  IvEY  &  Salisbury.     Electric  storage  battery  cells.    (22/4/19.) 
138.807  Richardson  &  Palmer.    Electrical  indicating  devices  to  be  used  on  taxicats  and 

thelilte.     (3/7/19.) 
138.828  Stewart  &  Penman.    Fuse  fittings.    (24/9/19.) 
138.835  ScHATTNER.    Electric  excess  current  indicators.    (1/4/19,  Divided  application 

on  138.756.) 
138.957  NissEN.     Electric  switch  for  use  with  burglar  alarms.    (4/1/19) 

138.966  Automatic  Telephone  Mfg.  Co.  &  Smith.  Arrangement  for  indicating  or 
utilising  vibratory  movements  of  amplitudes  insufficient  to  effect  the  opening  or 
closing  of  an  electrical  circuit  or  to  give  a  visual  indication.    (17/1/19  ) 

138.967  Bolton.     Electro-plating.    (17/1/19.) 

138.968  Sterling  Telephone  St  Electric  Co.,  Bell  &  Davey.  Signalling  systems  for 
use  in  mines  and  for  similar  purposes.     (20/1/19.) 

138.970  Hewlett.    Apparatus  for  electrically  testing  magnetos  and  the  like.  (23/1/19) 
138.980  KiTCHiNG.    Supporting  means   for  light-diffusing  shades  on  electric  lamps 

1/2,19.) 
138.987  Cable  Accessories  Co..  I?eeves&  Crawford.    Electric  switches.  (12/2/19  ) 

139.000  Automatic  Telephone  Mfg.  Co.  &  Friendly.  Automatic  or  semi-automatic 
telephone  systems.    (20/2/19.) 

139.001  London  Battery  Co.  &  Clarke.    Electric  storage  batteries     (21/2/19) 

139.003  Automatic  Telephone  Mfg.  Co.  &  Green.  Electrical  signallling  systems, 
such  as  are  used  in  mines.    (22y2/19.) 

139.004  Automatic  Telephone  Mfg.  Ck).  &  Green.  Electrical  signalling  systems, 
such  as  are  used  in  mines.    (22/2/19.) 

139,032  B.T.-H.  Co.  (G.  E..C.)  Protective  devices  for  electric  circuits  (19/J/  9  ) 
139.038  Sykes  Interlocking  Signal  C;o.  &  Tarrant.  Electromotor.  (24/3/19.) 
139.055  Allott  &  Dean.    Electrical  relays  or  contact-makers  for  mine  signalling 

apparatus  and  for  other  purposes.    (5/4/19.) 
139,061  Abbott.     Electric  fuses.    (Il,/4il9.) 

139.066  Holt  &  Brolt.    Means  for  ventilating  dynamo-electric  machines    (24/4/19  ) 
139.078  Kuntzmann.    Electric  welding  tongs.    (19/5/19.) 
139,085  Bower.    Covers  to  electric  switches,  bell  pushes,  wall  plugs,  sockets,  and  the 

like.    (2/6/19.) 
139.(387  Rutherford.    Electric  switches.    (4/6/19.) 
139.128  Kessler  &  Hammond.    Electric  plug  coupling.    (10/10/19.) 
139,135  Joyce  &  Park  Royal  Engineering  Works.    Electric  switches     (28/5/19. 

Divided  application  on  13,453/19.) 


APPLICATIONS  FOR  PATENTS. 

tioTB.— Names  within  parentheses  are  those  of  communicators  ol  tnuenttoni. 

November  26. 
29.446  Williams.    Terminal  electrical  connections  for  sparking  plugs 
29.448  Cox  &  Palmer.     Filaments  for  electric  glow  lamps. 
29.453  Brook  &  Hirst.    Switchgear  for  electric  motors. 
29.468  Sharman.     Induction  coils. 
29.473  Needham.     Electrically-heated  flat  irons. 

29.480  Hewett.     Heating,  ventilating.  &c..  apparatus  using  electricity,  gas,  &c. 

29.481  Andrews  &  Say.     Electric  fire  and  burglar  alarm  systems 

29.504  Electrolytic  Zinc  Co.    Recovery  of  zinc  by  electrolysis.    (3/12  18,  Australia.) 
29.515  Soc.  Anondite  Color.     Electric  stoves.    (29/11/18.  France  ) 
29.521  Rose.    Switches. 

29.523  Automatic  Telephone  Mfg.  Co.  (Automatic  Electric  Co.)    Automatic  switching 
mechanism  for  telephone.  &c..  systems. 

29.526  Tate.     Separator  for  storage  batteries.     (8/3/19.  U.S.) 

29.527  Stephenson.    Dynamo  electric  machines.    (10/10/18.  U.S.) 

29.528  Stephenson.    Dynamo  electric   machines.    (15/5/19.    U.S.) 
29,531  MoNKHOusE.    Combined  motor  car  bonnet  lock  and  magneto  switch. 

November  27. 
29.547  Barber.     Electric  condensers. 
29.561  Browning.     Electrically  heated  soldering  iron. 
29,585  Walker.     Dynamo  electric  machinery. 

29,611  Metropolitan-Vickers  Electrical  Co.     Geared  turbine  installations. 
29.617  Western  Electric  Co.    Signalling  circuits. 
29.626  Hardie.     Electric  and  other  light  fittings. 

November  28. 

29.672  Suchostamer.       Magneto  motors. 

29.673  Suchostamer.    Dynamo  electric  machines. 
29.683  Z',veigborgk.     Electric  motors. 

29.690  Siemens.  Crinsted  &  Petithory.     Electric  relays. 

29.691  McLaren.     Electric  bell  pushes  or  contact  makers. 

29.706  Burdon.    (Siemens  Schuckertwerke).    Arc  lamps  for  searchlights,  &c. 

29.722  Sproates.     Reflectors  for  electric  fittings. 

29.740  Automatic  Telephone    Mfg.   Co.    Automatic   or  semi-automatic   telephone 

systems.    (13'3i20,  U.S.) 
29.746  Verdini.     Electric  heating  apparatus. 

November  29. 

29.723  Western  Electric  Co.     Electric  discharge  apparatus. 

29.783  Deakin.     Insulating  and  anchoring  device  for  electric  lamp  holderr.  &c. 
29.801  CowpER-(^LES.     Manufacture  of  metallic  plates  by  electro-deposition. 
29,813  Automatic  Telephone  Mfg.  Co.  &  Flynn.    Telephone  systems. 
29,816  Bray.      Electrically-actuated    mechanism    for    producing    sliding    or    rotary 

motion. 
29,820  B.  T.-H.  Co.  (G.  E.  Co.)    Controlling  mechanism  for  electric  circuits. 
29.826  Barbour  &  Walton.     Electric  control  gear  for  dynamo  electric  machines. 
29.836  Drjmmond.     Electric  tramway  cars. 
29,847  Cowper-Coles.    Obtaining  hard  springy  copper  by  electro-deposition. 


Companies'  Reports,  &g. 

The  iliroctors  <ff  Miiste  Video  Telephone  CoMr.vNY,  Ltd.,  liavo 
ili'clarptl  an  intorim  dividend  on  the  ordinary  shares  for  the  half-year 
ended  Jan.  31  hist  at  rate  of  (i  per  cent,  jht  annum,  tax  free. 

The  dircetom  of  tlie  lNiio-EfKorE.\>i  TKLiXiH.vrii  Companv,  Ltd., 
riHommend  a  final  dividend  for  the  year  19li).  of  £1  2.S.  lid.  ])er  share, 
making  (with  the  interim  dividend  already  paid)  7  |H'reent.  for  the  year, 
tax  free  ;  also  a  distribution  out  of  equalisation  of  divi. lends  fund  of 
l.'is.  jH-r  share,  making  a  total  distribution  of  10  per  eeiit.  The  dividend 
and  distribution  will  be  payable  on  May  1. 

Tenders  are  invited  from  the  certificate  holders  of  eertilicates  of  the 
Submarine  Caulk.-*"  Tki'st  to  be  redeemed  out  of  surplus  income, 
accrued  to  the  l.")th  inst.,  at  a  price  not  to  exceed  £120  per  certificate. 
Holders  desirous  of  surrendering  their  certificates  should  communicate 
with  the  secretary  (Mr.  Sidney  Collett),  stating  the  lowest  price  they  are 
willing  to  accept. 

The  directoi-s  of  Callender's  Cable  &  CoN.-iTKi'CTiox  Ccmpanv, 
Ltd.,  proiiose  to  subdivide  the  existing  ISO.dtld  shares  of  £5  each  into 
9(I0,(.C0  of  £1  each  by  subdividing  enchOf  the  issued  SO,0t'0  l){  per  cent, 
cumulative  pivfeiince  shares  into  five  fully-paid  (i.l  percent,  cumulative 
preference  shares  of  £1  ea<'h,  each  of  the  issued  8(),()f:0  ordinary  shares 
into  five  fully-paid  ordinary  shares  of  £1  each,  and  each  of  the  unissued 
20,CC0  ordinary  shares  into  five  ordinarj'  shares  of  £1  ea<h.  It  is  also 
proposed  to  increase  the  capital  to  £1,3C6,(;C0  by  the  creation  of  4CO,C0O 
new  shares  of  £1  each. 

The  report  of  the  British  Electric  Transformer  Company,  Ltd., 
states  that,  after  paying  all  manufacturing  costs  and  expenses  of  adminis 
tration  the  net  proiit  for  191!)  was  £48,039,  and  with  £3,9(i4  from  1918 
the  total  available  is  £.52.(02.  The  Board  propose  to  place  £10,0(JO  to 
reserve  and  £3.(!(  ('  to  depreciation  reserve,  to  pay  the  jireference  dividend 
of  6  per  cent,  for  the  year  (£8,407)  and  also  a  divitlend  of  10  per  cent,  on 
the  ordinary  shares  (3  per  cent,  of  which  was  paid  as  an  interim  dividend 
in  September)  with  a  bonus  of  2i  per  cent.  (£17,i)30).  After  paying 
£2,522  as  extra  remuneration  to  the  directors  a  balance  of  £10,o23  is 
being  carried  forward. 

The  directors  of  Vickers,  Ltd.,  regret  that  owing  to  the  immense 
volume  of  work  executed  for  Government  during  war  years — much  of 
which  had  to  be  undertaken  without  prices  being  fi.xed — there  are  Govern- 
ment contr.ifts  yet  remaining  unsettled,  some  reaching  back  as  far  even 
as  1916.  It  is  still,  therefore,  not  possible  to  present  accounts  for  I9i(i, 
or  any  subsetiiient  j'ear.  It  is  hoped  that  final  accounts  up  to  end  of 
1919  may  be  presented  Ix^fore  end  of  the  year.  The  directors,  after 
careful  consideraticm  of  all  circumstances  and  of  the  necessity  for  pre- 
serving and  increasing  the  financial  strength  of  the  company,  have  de- 
cided, subject  to  sanction  in  general  meeting,  to  declare  a  final  dividend 
for  1919  of  Is.  3d.  per  share,  or  tij  per  cent.,  making,  with  interim  divi- 
dend, a  total  for  the  year  of  2s.  3d.  per  share,  or  Hi  percent.  The  main 
works  of  the  company  and  of  the  associated  companies  are  well  filled 
with  orders. 

Mr.  A.  M.  Quill,  who  presided  over  the  annual  meeting  of  the  Madras 
Electric  Tramways  (1904),  Ltd.,  on  Thursdaylast.  stated  that  £24,118 
was  expended  last  year,  mainly  on  new  rolling  stock,  and  on  extension  in 
Mount-road.  Good  progress  has  been  made  with  the  permanent  way, 
but  labour  troubles  in  this  country  caused  delay  in  shipment  of  poles 
and  other  materials,  and  some  time  would  elapse  before  the  extension 
could  be  opened  for  traffic.  When  the  line  was  completed  ini])ortant 
extensions  of  the  sy.stem  would  become  practicable.  Notwithstanding 
the  strike  in  March  and  April  of  last  year,  their  trallic  receipts  and 
number  of  passengers  carried  showed  increases  of  9  and  10  per  cent, 
respectively.  The  employees  got  further  increases  in  wages  and  a  re- 
arrangement of  the  hours  of  labour.  Another  strike  occurred  in  January 
last  when  further  increases  and  allowances  were  granted,  which  would 
affect  the  company's  net  revenue  this  year.  During  1919  various  modi- 
fications in  fares  were  made  to  bring  them  up  tj  the  statutory  limit,, 
but  the  increase;  only  partially  met  the  enhanced  costs  of  running. 

Presiding  over  the  recent  meeting  of  the  Isle  of  Wight  Electric 
Light  &  Power  Company.  Ltd.,  Mr.  F.  E.  Gripper  said  the  past  year's 
accounts  showed  a  very  substantial  improvement  over  the  previous  year, 
although  there  still  remains  considerable  leeway  to  be  made  up  before 
reaching  the  pre-war  position.  There  ha<l  been  further  large  increases 
in  the  cost  of  material  and  labour,  but  there  had  bsen  no  appreciable 
increase  in  the  sale  of  electricity,  although  the  receipts  increased  from 
£26,823  to  £31,181.  owing  to  the  higher  price.  They  were  successful  in 
their  application  for  authority  to  increase  the  maximum  rate  of  charge  to 
9d.  per  unit,  and  that  higher  rate  had  been  in  force  in  most  of  the  towns 
since  April,  1919.  The  balance  brought  forward  was  £180  more  than  in 
1918,  and  the  balance  from  wiring  aiccount  was  £4.")()  greater.  The  gross 
profit  was  £12.428,  compared  with  £0,178  in  1918,  and  including  £('54 
brought  forward  from  last  year  they  had  £13.082  to  deal  with.  The 
interest  and  sinking  fund  on  debenture  stock  required  £5, .500,  leaving 
£7,582,  and  of  the  balance  the  directors  recommended  that  £600  be 
applied  to  writing  down  investments,  and  that  £(i,,%0  be  carried  to 
reserve  for  renewal  of  plant,  leaving  £482  to  be  carried  forward.  The 
amount  placed  to  reserve  for  renewal  of  plant,  although  substantially 
greater  than  in  any  previous  year,  was  by  no  means  too  large  in  view  of 
the  inadequate  amounts  which  it  had  been  possible  to  set  aside  for  the 
purpose  during  the  last  three  or  four  years,  and  in  view  of  the  great 
increase  in  the  cost  of  jjlant  and  machinery. 
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W.  T.  Henley's  JIeetino. 

Mr.  Geo.  Sutton,  who  presided  over  the  annual  meeting  of  W.  T. 
Henley's  Telegraph  Works  Company,  Ltd.,  on  Friday  last  gave  an 
analysis  of  the  report  and  accounts  (which  were  abstracted  in  our  last 
issue).  He  said  the  balance  of  trading  account  was  similar  to  that  of  the 
previous  year  ;  but  the  excess  profits  duty  was  a  less  percentage,  and  it 
had  not  been  necessary  to  write  so  much  oS  for  depreciation  of  machinery, 
&c.,  because  the  war  machinery  depreciation  had  been  dealt  with.  The 
carry  forward  to  the  general  "account  was  £2O,C0O  larger,  and  there 
would  be  a  carryforward  of  £141.000  against  £122,000. 

They  had  had"  more  orders,  both  for  home  and  overseas,  than  they  could 
accept.  They  had  never  failed  to  recognise  fully  the  need  of  exporting 
as  much  as  possible,  but  their  first  consideration  had  had  to  be  given  to 
satisfying  the  demands  from  home  buyers.  Their  output  had  been 
restricted  by  various  causes,  such  as  the  delay  in  deliveries  of  raw  ma- 
terial due  to  lack  of  transport,  and  the  reduced  hours  of  labour,  which 
he  could  not  say  had  up  to  the  present  resulted  in  increased  efficiency. 
Their  relations  with  their  workpeople  had  been  satisfactory.  They  had 
a  Whitley  Council  for  the  cable  industry,  promot<?d  by  the  Cable  Makers' 
Association  and  the  trade  unions,  and  they  had  reason  to  hope  that  their 
relations  with  the  unions  representing  their  workpeople  would  keep 
them  out  of  industrial  turmoil. 

The  Future  and  Taxation. 

As  in  the  past  year  there  had  been  abundance  of  work,  so  in  the  im- 
mediate future  they  did  not  doubt  they  could  obtain  all  they  could  do  ; 
but  for  overseas  trade — and  it  w'as  overseas  trade  which  was  one  of  the 
principal  sources  of  national  wealth — there  must  be  a  reduction  of  the 
burden  of  present  taxation  if  they  were  to  reap  any  of  the  abundant 
harvest  which  the  future  promi.sed.  The  conditions  under  which  a 
manufacturing  business  had  to  be  carried  on  were  materially  different 
from  those  in  force  prior  to  1914.  In  some  respects,  such  as  the  higher 
rates  of  wages,  it  might  be  that  the  present  rates  represented  a  miiiimum 
for  the  future  years,  but  in  regard  to  taxation  he  believed  that  it  was 
essential  to  the  success  of  their  industries  that  they  should  not  in  the 
future  be  directly  subjected  to  a  taxation  such  as  the  excess  profits  duty. 
In  1914  they  were  taxed  to  roundly  £12,000,  and  that  would  be  about 
the  rate  for"  the  previous  20  or  25  "years.  In  1919  they  were  ta.xed  to 
£100,000,  and  that  was  much  below  the  average  of  the  war  years.  They 
had  paid ,  or  were  liable  to  pay,  for  excess  profits  duty  the  huge  sum  of 
nearly  £400,000.  The  amount  paid  in  dividends  had  grown  from  £49,000 
in  1914  to  £69,000  in  1919,  which  was  before  deducting  income-tax. 
Hitherto  the  company's  business  had  relied  for  extension  principally 
on  undivided  profits.  From  that  source  they  Had  bmlt  new  factories 
and  extended  their  business  throughout  the  world.  That  course  had 
been  of  benefit  to  the  nation,  to  the  company,  and  to  those  in  the  com- 
pany's service.  It  was  a  course  adopted  for  their  own  advantage,  but 
if  the  advantage  were  taken  away  by  a  severe  limitation  of  profits,  then 
nation  and  individual,  capital  and  labour  would  be  the  poorer. 

Mr.  Sutton  said  the  increase  of  profits  shown  in  recent  years  did  not 
give  a  good  indication  of  the  increase  in  business.  Profits  had  decreased 
as  a  percentage  on  turnover,  but  the  turnover  had  very  greatly  increased, 
both  in  quality  and  value,  and  that  was  a  very  healthy  development. 
Increased  capital  was  in  former  years  derived  from  undivided  profits, 
but,  now  taxation  was  so  great,  that  source  was  to  a  large  extent  closed. 
They  had  large  expenditure  commitments  in  the  coming  months.  They 
had  embarked  on  an  expenditure  for  new-  buildings  and  machinery  to  the 
amount  of  more  than  £1.50,000.  They  could  get  along  for  the  moment 
without  more  capital.  The  business  was  showing  abounding  prosperity, 
the  orders  brought  fonvard  from  last  year,  added  to  those  received  this 
year,  were  already  in  excess  of  the  whole  of  last  year's  turnover.  That 
had  a  direct  bearing  on  their  capital  requirements,  as  also  might  have 
the  provisions  of  the  coming  Finance  Bill  of  the  Government.  The  tire 
company  might  require  more  capital.  They  went  off  commercial  work 
during  the  war,  but  they  had  already  brought  the  factory's  commercial 
work  up  to  the  level  of  the  war  work,  or  beyond.  Everything  pointed 
to  the  possible  need  of  more  capital,  but  their  records  and  their  reputa- 
tion were  such  that  no  difficulties  would  present  themselves. 
Tje  Mack.w  C  mp.^nies. 

The  report  of  the  trustees  of  the  Mackay  Companies  states  that  the 
return  of  all  telegraph,  cable  and  telephone  systems  to  their  owners 
occurred  on  July  31,  1919,  and  the  financial  results  of  Mr.  Burleson's 
administration  of  the  telegraph  and  telephone  lines  for  the  year  from 
August  were  somewhat  disastrous  to  the  Government.  The  postal 
telegraph-cable  system  earned  during  the  year  84,029,195,  but  only 
81,680,000  had  been  awarded  as  compensation.  The  gross  receipts  of 
the  ocean  and  land  line  systems  since  their  return  from  Government 
control  have  steadily  increased,  and  the  net  profit,  while  not  equal  to 
the  increeise  in  gross  receipts,  due  to  the  increased  expenses  incident 
to  all  classes  of  business,  is  quite  satisfactory,  although  on  Aug.  1,  1919, 
the  land  line  system  reduced  the  telegraph  rate  20  per  cent,  by  elimi- 
nating the  20  per  cent,  increase  which  Jlr.  Burleson  put  into  effect  on 
April  1,  1919,  and  which  was  only  made  necessary  by  reason  of  the 
excessive  awards  of  compensation  which  he  had  made  to  the  Bell  Tele- 
phone and  Western  Union  Companies.  By  careful  and  economical 
management  the  land  line  system  ie  able  to  return  to  the  old  rate  without 
loss  and  with  sufficient  profits  to  justify  the  continuance  of  such  return, 
unless  circumstances  change.  In  August,  1919,  by  reason  of  the  in- 
creased telegraph  business,  the  trustees  decided  to  string  24,000  miles 
of  new  copper  wire  between  the  commercial  centres  of  the  countrj', 
involving  the  purchase  of  about  5.000,000  lb.  of  copper  wire.  These  new- 
wires  are  being  transposed  as  they  are  strung,  and  the  long-distance 
telephone  service  is  being  constantly  extended  throughout  the  country. 
The  Public  Service  Commission  of  the  State  of  New  York  has  ordered  the 


Western  Union  Companies  to  accept  messages  from  the  Postal  Company. 
.4fter  long  drawn-out  litigation,  the  landline  company  has  succeeded  in 
obtaining  a  right  of  way  along  the  Florida  East  Coast  Railroad  from  East 
Palatka  to  Miami,  Florida,  a  distance  of  304  miles.  This  will  enable 
the  postal  sj-stcm  to  reach  many  additional  important  cities  and  towns 
in  Florida,  and  enable  the  system  to  lay  a  second  submarine  cable  from 
Miami,  Florida,  to  Havana,  Cuba,  a  distance  of  252  miles.  The  Supreme 
Court  of  the  United  States  decided  in  the  case  of  Postal  Telegraph-Cable 
Company  r.  Warren-CJodwin  Lumber  Company  that  the  Acts  of  Congress 
have  super-seded  State  statutes  and  State  decisions  on  interstate  tele- 
grams, so  far  as  liability  for  damages  in  connection  with  the  transmission 
of  such  messages  is  concerned.  This  decision  will  go  far  towards  dis- 
couraging suits  based  on  unavoidable  errors  or  delays  in  the  transmission 
of  messages  on  account  of  storms,  electrical  disturbances,  &c. 

It  has  been  decided  to  build  a  new  cable  repair  ship  to  replace  the 
cableship  "  Mackay-Bennett,"  which  is  now  old.  During  the  war  the 
cable  system,  in  common  with  other  cable  companies,  suffered  a  good 
deal  from  reduced  facilities,  owing  to  the  interruptions  of  its  cables  in 
deep  water  and  within  the  war  zones,  which  it  was  imi)ossible  to  repair 
promptly  owing  to  the  control  over  the  movements  of  cable  ships  by  their 
respective  Governments,  and  the  danger  of  the  lurking  submarine.  These 
reduced  facilities,  coupled  with  the  enormous  volume  of  Government 
messages,  caused  heavy  congestion  and  consequent  delay.  The  United 
States  Government  appointed  a  committee  of  technical  experts  to  look 
into  the  methods  of  operating  cables,  with  a  view  to  increasing  the 
carrying  capacity,  but  the  committee  was  not  able  to  suggest  any  im- 
provement that  had  not  already  been  anticipated  by  your  companies. 
At  present  a  corps  of  e.xpert  mechanicians  and  electricians  are  engaged 
in  exjjeriment  and  trial  of  new  devices,  which  give  promise  of  increasing 
the  efficiency  of  the  existing  cables  and  the  trustees  hope  to  be  able  to 
announce  shortly  the  adoption  of  novel  apparatus  of  a  highly  efficient 
order.  The  object  aimed  at  is  direct  transmission  between  America  and 
Europe  at  speeds  equal  to  or  better  than  the  speeds  obtained  in  indirect 
transmissions.  The  abolition  of  the  censorship  of  cable  messages  on 
July  23,  1919,  resulted  in  a  resumption  of  the  use  of  codes  for  condensing 
thelength  of  messages  ;  but,  on  the  other  hand,  there  was  a  large  increasa 
in  the  number  of  messages  by  reason  of  the  freedom  of  cable  facilities  for 
commercial  communication.  The  cable  system  consequently  continue* 
to  handle  a  heavy  volume  of  traffic,  and,  in  fact,  so  heavy  as  to  necessitate 
the  consideration  of  laying  additional  cables  between  the  United  States 
and  Europe  as  soon  as  reasonable  and  prompt  delivery  can  hz  obtained. 


Ne"w  Companies. 


AUROLITE  ELECTRICAL  SUPPLIES,  LTD  (165,924)— Private  com- 
pany. Reg.  ilarch  31,  capital  £3,000  in  £1  shares,  to  manufacture  and 
deal  in  apparatus  and  appliances  for  use  in  connection  with  electricity 
or  gas.  First  directors  are  J.  A.  Ward,  A.  S.  Gregg  and  J.  F.  Atkinson, 
Reg.  office  :   Cromwell  House,  Surrey-street,  Strand,  W.C. 

R.  &  S.  BAXTER  &  COMPANY,  LTD.  (11,060).— Private  company. 
Reg.  in  Edinburgh  March  23,  capital  £5,250  in  £1  shares,  to  carry  on  the 
business  of  miners  of  mica,  manufacturers,  merchants,  brokers  and 
agents  of  and  for  mica  and  mica  goods,  &c.  First  directors  are  :  R.  L. 
Baxter  and  S.  L.  Baxter.  31,  Murraygate,  Dundee,  and  A.  B.  Mudie. 

C.  T.  BOWRING&  COMPANY  (WEST COAST  AMERICA),  LTD.  (165,777)— 
Private  company.  Reg.  March  27,  capital  £10,000  in  £1  shares,  to  carry 
on  in  the  United  Kingdom  or  its  colonies  or  dependencies,  or  in  Chile, 
Peru  or  elsewhere,  the  business  of  manufacturers,  importers  and  ex- 
porters of  and  dealers  in  plant,  machinery,  engines,  hardware,  electrical 
and  mechanical  engines,  &c.  The  permanent  directors  are  F.  C.  Bow- 
ring,  Sir  Edgar  R.  Bowring,  Sir  John  B.  Wimble,  K.B.E..  L.  B.  Stoddart, 
C.  W.  Bowring,  E.  H.  Bowring  and  C.  Bowring.  A.  Dick,  of  Lima,  Peru, 
is  the  first  ordinary  director.  Solicitors  :  Alsop,  Stevens,  Crooks  &  Com- 
pany, 14,  Castle-street.  Liverpool. 

CAHIR  ELECTRIC  SUPPLY  COMPANY,  LTD.  (4,935).— Reg.  in  Dublin 
March  22,  capital  til.iKKi  in  £1  shares,  to  carry  on  business  as  electrical 
engineers,'  supplurs  of  electric  light,  &c.  "  Secretary :  J.  Moloney.. 
Reg.  office  :  Chapcl-strect,  Cahir. 

HOTPOINT  ELECTRIC  APPLIANCE  COMPANY,  LTD.  (165,887)— 
Private  companv.  Reg.  JIarch  30,  capital  £100,000  in  £1  shares,  to 
carry  on  the  business  of  manufacturers  and  importers  of  and  dealers  in 
domestic,  industrial  and  labour-saving  devices  and  electrical  appliances, 
engineers,  &c.  First  directors  are  H.  G.  Lovis,  W.  C.  Lusk  and  J.  Gray. 
Sec.  :   --V.  F.  Clements.     Reg.  office  :   83,  Cannon-street,  E.C. 

PATERSON  MANUFACTURING  COMPANY,  LTD.  (165,557).— Private 
company.  Reg.  March  22,  capital  £10.000  in  £1  shares  (4,000  preference), 
to  carry"  on  the  business  of  electrical  and  mechanical  engineers  and  eon- 
tractors,  electricians.  &c.  First  directors  are  :  T.  Erndt,  H.  E.  E.  Ault 
and  L.  G.  Clarke.  Secretary  :  H.  E.  E.  Ault,  75,  Malvem-road,  Thornton 
Heath. 

PELABON  LTD.  (165,900)— Private  company.  Reg.  March  30, 
capital  £250,000  in  £1  shares,  to  take  over  the  business  of  engineers 
carried  on  by  C.  Pelabon  at  Twickenham,  and  to  carry  on  the  business  of 
mechanical,  electrical,  chemical  and  gas  engineers,  manufacturers  of 
aircraft  and  aeronautical  engines,  &c.  First  directors  are  C.  Pelabon 
(permanent)  and  others  to  be  appointed. 

PALMER  RILEY  &  COMPANY,  LTD.  (165,386).— Private  company. 
Reg  March  17,  capital  £10,000  in  £1  shares.  To  take  over  the  business 
of  electical  manufacturers  and  factors  carried  on  by  W.  Palmer  and  J.  E. 
Riley  as  "  Palmer,  Riley  &  Company."  First  directors  are  :  W.  Palmer 
and'j.  E.Riley.  Secretary  :  J.  E.  Riley.  Reg.  office  :  Market  Chambers, 
Blackburn-road,  Accrington. 
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READ  ft  PARTNBKS,  LTD.  (104,770).— Private  company.  Reg* 
Manh  3,  capital  £20,000  in  £1  shares  (10.000  preferred),  to  carry  on  the 
business  of  consulting,  electrical,  mechanical  and  general  engineers,  &c 
First  directors  arc  H.  .J.  Read  (chairman),  H.  .J.  Butcher,  W.  .1.  Bransom 
and  1).  Dunham.     Reg.  othce  :   71,  Cavershani-road,  Heading. 

RIOUTE  MANDFACTURINO  COMPAKY,  LTD.  (l(io.84t)).— Private 
company.  Kil;.  .Miinli  -'■>.  tiipital  £,"),lKi(i  in  £1  sluiri's,  to  carry  on  the 
business  of  electriial.  mechanical,  motur  and  genenil  engineers.  First 
directors  are  :  C.  H.  Brown,  W.  R.  Gootiman.  K.  J.  Goodman  and  T. 
Craig.     Reg.   otlicc  :   18.  t'owleaze-road,   Kingston-on-Thames. 

WILLIAM  ROHAN  COMPANY,  LTD.  (llio, 815).— Private  company. 
Reg.  March  i7.  capital  £l(i,iMPO  in  £1  shares,  to  take  over  the  business 
carried  on  by  ti.  t'.  Walker  at  Liverpool,  and  to  carry  on  the  business  of 
-agents  for  electrical  and  mechanical  engineers,  manufacturers  of  and 
dealers  in  electrical  apparatus,  engineering  and  shipping  equipment. 
First  directors  arc  :  G.  F.  Walker  (managing  dia-ctor)  and  1).  P.  O'Brien. 
Reg.   iiflice  :   BMi.   Queen   Insurance- building.   Dale-street,   Liverpool. 

SHARP  tc  COMPANY,  LTD.  ( 16.),985)— Private  company.  Reg. 
March  ;U,  capital  tUl.iiiHi  in  £1  shares,  to  take  over  business  of  auto- 
mobile electrical  and  general  engineers  and  dealers  carried  on  a? 
'"Sharp  &  Company."  First  directors  are  A.  B.Sharp  and  A.  C.  Barker. 
Sec.  :  F.  C.  Barker.     Reg.  office  :  17-21,  West-stivet,  Bromley. 

WILL  SMITH,  LTD.  ( 10o,583).— Private  company.  Reg.  March  20, 
capital  ii.lKio  in  £1  shares,  to  take  over  the  undertaking  of  W.  Smith, 
electrical  manufacturers"  agent,  general  electrician  and  contractor,  of 
24,  Hami)stead-road,  Liverpool.  First  directors  are  :  W.  C.  Smith  and 
T.  Richards.     Reg.  office  :  21   and  2.').  North  John-street,  Liverpool. 

SOLAR  ELECTRICAL  COMPANY.  LTD.  (164,727.)— Private  company  ; 
reg.  March  2,  capital  £2,IMK)  in  £1  shares  (l.(XX)  10  per  cent,  preference), 
to  carry  on  the  business  of  electrical  engineers,  electricians,  dealers  in 
•electrical  a|)paratus.  &c.  First  directors  are  L.  S.  Challis  and  E.  Kilpin. 
Reg.  office.  .-.:!,  Haymarkct.  S.W. 

UNITED  BRASSFODNDERS  &  ENGINEERS  (1920).  LTD.  (165,858)— 
Reg.  March  2il,  capital  £1.500,000  in  £1  shares,  to  take  over  the  business 
of  the  United  Brassfounders  &  Engineers,  Ltd.,  and  to  carry  on  the 
tusine-ss  of  engineers,  copjK-rsmiths,  &c.  First  directors  are  R.  E. 
Hatterslcy.  A.  C.  Smith.  C.  I'.  Xcwman.  H.  Grccnlcaves  and  S.  J.  New- 
man.     Keg.  oHicc  :    Iniincss  Foundry,  Cornbrook,  Manchester. 

UNITED  ELECTRICAL  COMPANY  (BIRMINGHAM),  LTD.  (165.910).- 
Private  company.  Reg.  March  30,  capital  £5,000  in  £1  shares,  to  take 
■over  the  business  of  engineers  carried  on  at  Birmingham  by  the  United 
Electrical  Company.  Permanent  directors :  G.  D.  Mann,  S.  E.  Sheer- 
man  and  F.  R.  Pendergast.     Reg.  office  :  47,  Summer-row,  Birmingham. 

UNITED  FACTORS,  LTD.  (165,859).— Private  company.  Reg. 
March  29,  capital  ilClMHi  in  £1  shares,  to  carry  on  the  business  of  motor, 
-electrical,  mechanical  and  general  engineers,  &c.  Permanent  directors 
are :  E.  H.  Humphries  and  C.  F.  Dawes.  Secretary  (pro  tem.) :  H. 
Palmer.     Reg.   office  :  52-3,   Snow-hill,   Birmingham. 

ARTHUR  VALENTINE  &  COMPANY,  LTD.  ( 1(>5.576).— Private  com- 
pany. Reg.  March  23.  capital  £I.O(Ml  in  £1  shares,  to  carry  on  the 
business  of  motor,  electrical  and  mechanical  engineers,  manufacturers 
and  repairers  of  and  dealers  in  motor  cars.  &c.  Secretary  :  A.  W. 
Valentine,  58,  Cauldwell-street,  Bedford. 


Prices  of  Metals,  Chemicals,  &c. 

T0ESDAV,  April  13. 

Copper—  Price.  Ino.              Dec. 

Best  selected perton  £112     0     0  —             £3     0     0 

Electro  Wirebars...           ..  £113     0     0  —             £4     0     0 

H.C.  wire  basis per  lb.  la.     3;;d.  —                 -^d. 

Sheet ,  Is.     oil.  —                   Jd. 

Phoiphor-hrome  Wire — 

Phosphor-bronze 

wire,  basis  „  Is.  8|  1.  ^d.                — 

Brast  60/40— 

Bod, basis     Os.  ll^d.  —               Jd. 

Sheet,  basis  ,,  Is.  4Jd.  —               ^1. 

Wire,  basis    „  Is.  3Jd.  —                 Jd. 

Irjn — 

Cleveland  Warrants     per  ton  £10     7     6  —               — 

Galvanised      steel 

wire,  basis  8  SWG          „  £48  10     0  £1   lli     (I          — 
liid  Pio— 

English £42     0     n  _           £10    0 

Foreign  or  coloniil             „  37  15     0  —            £2     5     0 

Tin— Ingot   345    0     o  —            £5  10    0 

Wire,  basis    per  lb.  0    4     2i  —               Ud. 

Salamrrtoniac. — Percwt.l053.-1003.  I  Copper  Sulphate. — Perton  £48 
6'u(pA«r  (Flowers). — Per  ton  £22.        Boric     ^cid   (Crystals) — Per     ton 
„       (Roll  Brimstone). — Per  ton  I       £74. 

£"22.  I  Carbon  Bisulphide. — Per  ton  £56 

■Sulphuric    Acid    (Pyrites,  168°).—    Sodium  Bichromate.— Fer  \h.  9i 
Per  ton,  £8  8s.  9d.  I  Sodium  Chlorate— Pev  lb.  5H- 

Ruhher. — Piira  fine,  23.  3  1. :  plantation  Ist.  latex  2s.  3i.  per  lb 
■Shellac.-T.N.  Orange,  ti50s. 
The  metalpricesaresuppliedby  British  Insulated  &HeIsby  Cables,  Ltd. 


Forly   Years  ^Vuo. 

(The  Klectrici.w,  April  17,  1880.) 

A  Deserveo  HnNiiiH. — .Mr.  James  Sieveright,  general  manager  of 
the  telegraph  between  the  Cape  of  Good  Ho|)e  and  Natal,  has  been 
gazetted  to  the  most  distinguished  Order  of  St.  Jlichaol  and  St.  George 
for  81'rvices  renden-d  in  South  Africa. 

KiNo"s  CoLLEiiK. — We  understand  that  Prof.  W.  G.  Adams,  F.R.S., 
will  give  a  course  of  lectures  during  the  ensuing  term  on  '  Electrical 
Testing  as  Ajjplied  to  Telegraphy.  '  The  lectures  will  Ik'  given  on 
Fridays,  commencing  23rd  inst.  The  practical  work  will  take  i)lacc  on 
Tuesdays.     .Students  may  attend  one  or  both  elas-ses. 

Sheffield  Tei.ki'Hone  Exchanoe. — We  understand  that  the  Sheffield 
Telephone  E.xchange  Company  intend  a))plying  to  the  Corporation  for 
permission  to  lix  in  the  immediate  vicinity  of  one  of  the  central  cab 
stands  a  small  sigtial  box.  so  that  subscrilx-rs  may  be  able  to  call  a  cab 
or  hansom  at  any  moment,  either  from  their  place  of  business  or  their 
residence. 

Teleok.vphino  the  Result  of  the  Midlothian'  Election. — Great 
activity  prevailed  at  the  General  Post  Office  as  soon  as  the  result  of  the 
poll  had  been  declared.  The  telegraph  dci)artment  was  immediately 
besieged  by  j)eople  eager  to  despatch  the  news  to  friends  in  <litferent 
parts  of  the  country.  This  extra  bustle  had,  of  course,  been  anticipated 
and  ])rovided  for ;  and  in  the  course  of  the  evening  close  upon  2,000 
private  telegrams  were  despatched  with  remarkable  facility  and  ex- 
pedition. 

The  Applkatiox  of  ELErTRiciTY  to  Milling  Pukposes. — .\  public 
exhibition  was  given  to  New  Haven  on  .March  13,  of  an  electric  middlings 
purifier,  the  joint  invention  of  two  young  men  of  that  city.  The  working 
of  the  device  is  said  tci  have  been  highly  promising.  ()ver  the  wire- 
bolting  cloths  is  placed  a  bank  of  hard  rubber  cylinders,  which  are  slowly 
revolved  against  strips  of  .sheep  skin  and  thus  electrified.  To  these 
rollers  the  light  bran  is  attracted,  to  be  mechanically  brushed  into  a 
proper  receptacle.  This  substitution  of  electric  attraction  for  the  air 
blast  in  seimrating  bran  from  flour  is  said  to  lessen  the  waste,  while  it 
obviates  the  necessity  of  doing  the  work  in  a  closed  chamber  and  the 
risk  of  explo.sions. 

The  First  English  ELErTRicAL  Patent. — The  pioneer  electric  patent 
for  the  United  Kingdom  is  No.  1,318,  dated  1782,  for  "  Klectrical 
Machines,"'  and  taken  out  in  the  name  of  Edward  Naime.  The  speci- 
fication begins,  '"  To  all  to  whom  these  presents  shall  come,  I,  Edward 
Naime,  of  the  Parish  of  Saint  Michael's,  Cornhill,  in  the  City  of  London, 
optician,  send  greeting.  Whereas  his  most  excellent  majesty  King 
George  the  Third  by  his  Royal  Letters  Patent  under  the  Seal  of  Great 
Britain,  bearing  date  at  Westminster,  the  Fifth  day  of  February  in  the 
twentj'-second  year  of  his  reign,  did  give  and  grant  unto  me,  that  I,  the 
said  Edward  Naime,  my  executors,  administrators,  and  assigns,  should 
at  any  time  agree  with  and  no  others,  from  time  to  time,  and  at  all  times 
hereafter  during  the  terms  of  years  therein  expressed,  should  and  law- 
fully might  make,  use,  exercise,  and  vend  within  that  part  of  his  kingdom 
of  Great  Britain  called  England,  his  dominion  of  Wales,  and  town  of 
Berwick-ujjon-Twced,  my  '  new  invented  and  most  useful  improvement 
in  the  common  electrical  machine  (which  I  call  the  insulated  medical 
electrical  machine),  by  insulating  the  whole  in  a  particular  manner,  and 
constructing  the  conductors  so  that  either  shocks  or  sparks  may  be 
received  from  them.'  "  The  specification  can  be  purchased  for  the  sum 
of  3d.  at  the  office  for  the  sale  of  such  papers  in  Cursitor-street,  Chancery- 
lane. 

Electric  Lighting. — The  Victoria  Docks  and  Holyhead  Harbour  are 
to  l)c  liL'litcd  by  electricity.  The  Royal  Navy  is  adopting  Brush's  light. 
Siemens'  light  has  been  introduced  into  the  .Siam  Dispensary.  Bangkok, 
as  a  rival  to  Jablochkoff's.  South  Kensington  Museum  is  also,  we  hear, 
to  be  lighted  by  the  Brush  system.  The  arrival  of  spring  has  brought 
with  it  a  discontinuance  of  Siemens'  light  in  the  reading  room  of  the 
British  Museum  until  next  autumn.  The  authorities  regard  it  as  a  good 
success. 


Benn  Brothers  Journals. 

Some  Features  of  the  Current  Issues. 

"  Aeronautics  "  : — "  The  Inter-Alliod  Commission  :  Disquieting  In- 
formation from  Germany "  (special) ;  "  Elementary  Principles  of 
Aeroplane  Design."  by  Col.  J.  Morris  and  Major-General  Sir  F.  H. 
Sykes  C'  Pioneers  of  Aviation  "  series). 

"Cabinet  Maker"  : — "  Small  Folding  Tables"  ;  and  "  Woodwork  at 
the  Building  Trades'  Exhibition." 

"Chemical  Age": — "Notes  on  the  Nitrate  Industry  of  Chile"; 
"  Microscopy  and  Biology  in  Industry,"  by  F.  A.  Mason  ;  and  "  Nitro- 
gen Fixation  Experiments  in  America." 

"  The  Fruit-(!rower  "  : — "  Forcing  Roses"  ;  "  Notes  on  Some  Fungus 
Diseases,"  by  F.  S.  Salmon  ;  and  '"  Wages  and  Hours  of  Agriculture." 

"  The  Gas  World "  : — "  Allosation  of  Manufacturing  Costs  and 
Costing  of  Work  "  :  "  Performance  and  Management  of  Gas  Engines  "  ; 
and  "  Benzole  as  a  Motor  Fuel." 

"  Hardware  Trade  Journal "  : — "  Labour  Saving  in  the  Foundry  " 
(No.  8),  by  .Joseph  Horner;  "  France  as  an  Iron  and  .Steel  Producer  " 
and  "  American  ('ompetition  in  the  Hardware  Trade." 

"  Ways  and  Mean^ ''  : — "  The  State  of  Exchange  and  Foreign  Opinion," 
by  The  Editor  ;  ""  Housing  in  Y'orkshire."  by  W.  R.  Bayes  ;  and  '"  Soms 
Sociological  Aspects  of  the  Present  Industrial  Position,"  by  Professor 
Urwick. 


THE  ELECTRICIAN 


THE  OLDEST  WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL    ENGINEERING,   INDUSTRY,    SCIENCE   AND  FINANCE 


XSTABUSHED  1861. 


No.  2,188.    [, 


FRIDAY,  APRIL  23,  1920. 


Price  One  Shilling. 

By  Post.  Is.  \d.      Abroad,  Is.  M. 


CONTENTS. 


Notes    437 

Arrangements  for  the  Week  440 

Electric  Winding  Engines  and  Mine  Hoists.     By  H.  H.  Broughton. 

Illustrated.     Continued 441 

The  Tungsten  Industry  443 

Mater-Power  and  the  Coal  Problem.     Bv  Capt.  Wm.  T.  Taylor, 

M.Inst.C.E ." 444 

Tlie  International  Electrot«chnical  Commission .445 

The  Development  of  Electric  Baling  Presses.     Illustrated   446 

Wireless  Telephony  on  Aeroplanes.     By  Major  C.  E.  Prince,  O.B.E. 

Illustrated....". ' 448 

Electricity  Supplj'  Tariffs  450 

A  New  Low-Power  Lamp  Rectifier  of  Alternating-Current.     By' 

Jolin  Scott-Taggart.     Illustrated 4ol 

correspon'dexce    452 

Education'  and  Flxanxe 453 

Heating  and  Cooking  Notes.     Illustrated  454 


District  Council  for  London  Electric  Supply  Industry  454 

Electricity  at  the  Building  E.xhibition ." ". 455 

Silvertown  Primary  Batteries.     Illu.strated     455 

Motor  Car  Lighting 456 

A  Large  Electric  Clock.     Illustrated    456 

Legal  Intelligence 457 

Commercial  Topics  458 

Electricity  Supply    458 

Electric  Traction    _ 459 

Institution  Notes    460 

Tenders  Invited  and  Accepted  461 

Patent  Record 461 

Companies'  Reports 462 

New  Companies    463 

Prices  of  Metals.  Chemicals,  &c 464 

Forty  Years  Ago  464 

Benn  Brothers  Journals     464 


Notes. 


The  Budget. 

One  provi-siou  in  the  Budget  introduced  by  Mr.  Austex 
Chambeelaix  on  JMonday  last  will  come  as  a  great  shock  to 
financial  and  commercial  interests.  So  far  from  the  Excess 
Profits  Duty  having  been  dropped  or  at  least  reduced,  it  is  to 
be  increased  from  40  to  60  per  cent,  as  from  January  1  last. 
In  addition  a  new  tax  of  one  shilling  in  the  pound  on  all  profits 
exceeding  £500  a  year  is  to  be  imjjosed  on  limited  liability 
companies.  In  assessing  this  tax  any  excess  profits  duty 
payable  will  be  treated  as  a  working  expense.  This  looks 
suspiciously  like  a  breach  of  faith.  The  Federation  of  British 
Industries  accepted  the  principle  of  a  tax  on  profits  in  substi- 
tution for  the  Excess  Profits  Duty.  But  it  was  not  expected  that 
the  new  tax  and  the  old  would  run  concurrently  or  that  the 
maintenance  of  the  latter  would  depend  on  whether  some 
workable  form  of  capital  levy  could  be  found  as  is  now  sug- 
gested. Postal,  telegraph  and  telephone  rates  are  all  in- 
creased because  the  Post  Office  is  not  paying  its  way  ;  and  there 
is  also  an  increase  in  the  taxes  on  mechanically-propelled 
vehicles,  to  which  we  refer  more  jjarticularly  below.  To  these 
two  latter  classes  of  taxes  and  to  the  increases  on  wine,  beer 
and  spirits  serious  exception  can  hardly  be  taken,  though 
personally  we  should  like  to  have  seen  the  postal  rates  left 
alone.  For  a  large  revenue  is  necessary  not  only  to  meet  the 
ever-increasing  expenses  of  administration,  which  to  some 
extent  are  justifiable,  but  also  to  make  a  start  at  paying  off 
our  war  indebtedness. 


our  old  prosperity  it  is  precisely  such  businesses  tbat 
require  assistance.  To  sap  the  life-blood  of  industry  in 
this  way  is  most  harmfid.  The  only  advantage  we  can  see 
in  this  unfair  tax  is  that  it  may  recall  the  House  of  Commons 
to  their  duty  of  supervising  the  expenditure  of  the  Govern- 
ment Departments  and  so  put  an  end  to  the  waste  of 
our  national  resources  which  is  .still  the  principal  occupa- 
tion of  our  new  bureaucracy.  Grandiose  schemes  must 
be  dropped,  attractive  projects  for  new  spending  cur- 
tailed, and  all  efforts  directed  to  real  retrenchment.  To 
extract  money  from  the  public  and  to  spend  it  as  it  is  being 
spent  at  present  is  more  like  highway  robbery  than  high  finance. 


The  Strangulation  of  Trade. 

It  should  be  obvious,  however,  that  this  indebtedness  can 
only  be  liquidated  by  increasing  the  trade  and  so  the  prosperity 
of  the  country.  To  continue  the  Excess  Profits  Tax  or  even 
to  replace  it  by  a  capital  levy  is  like  putting  a  man 
to  work  with  a  halter  round  his  neck  ;  both  his  peace  of 
mind  and  his  efficiency  must  suffer.  This  new  irajjo- 
sition  is  greatly  resented  in  coinmcrcial  circles,  and  we 
should  not  be  surprised  to  see  it  modified.  It  is  p.irticvdarly 
harsh  in  its  operation  on  young  and  expanding  businesses, 
though  in  our  present  struggle  to  return  to  something  like 


The  Southampton  Dispute. 

The  ever-recurring  disputes  between  the  E.P.E.A.  and  the 
E.T.U.  (we  use  the  initials  fpr  sake  of  brevity  in  these  days  of 
pajjer  shortage)  are  quickly  reducing  the  station  engineers 
involved  to  the  position  of  the  man  who  interferes  in  a  quarrel 
between  husband  and  wife.  Whoever  else  emerges  scathless 
he  certainly  does  not.  Mr.  Harry  Ellis,  borough  electrical 
engineer  of  Southampton,  is  the  latest  victim.  For  nearly 
a  week,  with  the  aid  of  his  chief  assistant,  his  .station  super- 
intendent and  a  few  volunteers,  he  maintained  a  supply  of 
electricity  for  lighting  in  Southampton,  was  able  to  give  power 
consumers  practically  their  full  requirements,  and  after  the 
first  few  days  of  the  strike  added  a  gradually  increasing  tram- 
way service.  When  "we  consider  the  dangers  to  which  the 
inhabitants  of  a  town  like  Southampton  would  be  exposed  by 
the  withdrawal  of  public  lighting,  let  alone  the  real  incon- 
venience suffered  by  private  consumers  in  like  circumstances 
we  cannot  too  highly  commend  Mr.  Ellis  and  his  associates' 
devotion  to  duty  or  dejjlore  too  deeply  the  callousness  shown 
by  the  members  of  the  E.T.U.  in  withdrawing  their  labour  at 
a  moment's  notice. 


E.P.E.A.  or  E.T.U,? 

The  cause  of  the  dispute  is  simple,  even  trivial.  Mr. 
Hooper,  a  member  of  the  E.T.U.,  was  recently  promoted  from 
the  position  of  charge  engineer  to  station  superintendent. 
His  ])osition  brought  with  it  the  control  of  men  belonging  to 
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other  trade  uuions.  He  consequently  resigned  from  the 
E.T.U.  and  joined  the  E.P.E.A.  The  jwints  to  which  this 
action  gi%'e  rise  are  set  out  by  Mr.  W.  A.  Jones,  general  secre- 
tary of  the  E.P.E.A..  in  another  column  of  this  issue  and  need 
not  be  discussed  here.  It  will  be  sufficient  to  say  that  local 
branch  of  the  E.T.U.  apparently  without  conunuuicfrting  with 
their  own  headquarters,  and  certainly  without  connnunicating 
with  the  E.P.E.A.,  called  their  members  at  the  electricity 
station  out  on  strike  because  they  objected  to  Mr.  Hooper's 
action.  We  agree  with  Mr.  Jones  that  this  demand  by 
a  trades  union  to  the  right  to  determine  to  what  union  a  man 
should  belong  is  coercion  of  the  worst  kind  and  incidentally 
coercion  to  which  the  E.T.U.  would  have  objected,  if  it  had 
been  applied  to  them.  The  question  is  not  a  trade  dispute  in 
the  true  sense  of  the  word  and  the  strike  is  not  the  proper 
method  to  use  for  settlins  it. 


Fresh  Complications.    • 

Up  to  this  point,  except  for  Mr.  Ellis,  the  points  were  simple 
and  the  issue  clear.  To  keep  the  station  running  Mr.  Ellis 
engaged  certain  members  of  the  E.P.E.A.  as  engine  room  stafi 
and  took  on  fresh  stokers  to  replace  the  members  of  the  British 
Seafarers'  Union  who  had  come  out  in  sympathy  with  their 
friends  in  the  E.T.U.  The  result  is  that  the  service  in  South- 
ampton has  gradually  improved  and  is  now  normal.  Towards 
the  end  of  last  week,  seeing  apparently  that  nothing  was  to  be 
gained  by  further  negotiations,the  E.T.U.  decided  to  drop  its 
demand  for  Mr.  Hooper's  resignation  and  instructed  their 
members  to  return  to  work.  But  the  Electricity  Committee 
quite  rightly  refused  to  break  their  pledged  word  to  the  men 
they  had  taken  on.  A  mass  meeting  of  the  Trades  Unionists 
therefore  decided  to  call  a  general  strike  at  midday  Tuesday 
unless  an  honourable  settlement,  in  other  words,  a  giving  way 
to  their  demands  was  made  by  that  time.  The  Town  Council 
sat  through  Monday  night  negotiating  with  the  Strike  Com- 
mittee, and  finally  agreed  to  reinstate  all  the  strikers  and  to 
give  the  men  taken  on  in  their  places  two  months'  wages  in 
lieu  of  notice.  Thus  a  general  strike  has  been  avoided,  and 
the  case  of  Mr.  Hooper  is  to  be  the  subject  of  negotiations 
between  the  E.P.E.A.  and  the  E.T.U.  as  it  might,  and 
should,  have  been  in  the  first  instance.  The  strike  has  cost 
the  town  several  thousand  pounds  and  dislocated  the  indu.s- 
tries  of  the  port.  And  no  one,  not  even  the  E.T.U.,  is  a  whit 
the  better. 


The  Taxation  of  Electric  Vehicles. 

The  interim  report  of  the  Committee  appointed  by  the 
Minister  of  Transport  to  consider  the  question  of  the  ta.xation 
of  and  regulations  afiecting  road  vehicles,  places  both  the 
electric  pleasure  car  and  the  electric  conimercial  lorry  in  a  very 
favourable  position  with  regard  to  petrol-operated  vehicles. 
The  recommendations  are  adopted  in  the  1920-21  Budget. 
It  is  proposed  to  abolish  the  motor  spirit  duty,  to  take  horse 
power  as  the  basis  of  taxation  in  the  case  of  the  private  car, 
unladen  weight  in  the  case  of  commercial  vehicles  and  seating 
capacity  in  the  case  of  hackney  vehicles,  including  tram  cars. 
Electric  pleasure  vehicles,  however,  are  only  to  be  taxed  at  the 
minimum  rate  of  £6,  whatever  their  horse-power,  while  petrol- 
driven  vehicles  pay  at  the  rate  of  £1  per  horse-power.  The 
difierence  in  the  case  of  the  larger  powered  cars  is  therefore 
obvious.  The  difference  becomes  the  more  evident  when  the 
low-running  costs  of  the  "  electric  "  are  taken  into  considera- 
tion, and  the  only  obstacle  to  an  immediate  development  of  the 
electric  pleasure  vehicle  in  this  country  would  seem  to  be  the 
inability  of  the  manufacturers  of  this  class  of  goods  to  turn 
out  sufficient  pleasure  and  commercial  vehicles  simultaneously. 


Where  the  "  Electric  Commercial  "  Scores 

Matters  are  ecjually  favourable  where  the  taxes  proposed 
on  commercial  vehicles  are  considered.  The  basis  in  the 
case  of  the  "  electric  "  is  its  unladen  weight,  less  the  weight 
of  the  battery.  The  effect  ot  this  may  be  gathered  by  com- 
paring the  Weight  of  a  standard  3-ton  War  De|)artment  petrol 
vehicle,  which,  in  practice,  weighs  about  i\  tons  unladen, 
with  a  3.i-ton  electric  vehicle,  whose  weight  under  the  same 
conditions  is  generally  between  t  and  41  tons.  Of  this  weight 
the  battery  accounts  for  about  a  ton,  so  that  the  taxable 
weight  of  the  average  3-ton  electric  vehicle  is  about  3}  tons, 
as  against  1}  tons  for  the  ])etrol  vehicle.  The  result  is  that 
the  former  ])ay8  a  £28  tax,  and  the  latter  a  £30  tax.  This,  it 
will  be  agreed,  is  equitable  if  the  small  wear  caused  to  the  road, 
.surface  by  the  "  electric,"  owing  to  its  low  speed  and  uniform 
turning  effort  on  the  driving  wheels  are  taken  into  account. 
On  these  grounds  a  case  might  have  been  made  out  for  even 
greater  concessions,  but  we  understand  that  there  was  a  hard 
fight  even  to  have  the  weight  of  the  battery  excluded.  The 
only  case  where  the  "'  electric  "  is  not  favoured  is  in  the 
hackney  vehicle  section,  where  both  it  and  petrol  vehicles  pav 
the  same  tax.  If  these  recommendations  are  accepted  there 
is  every  hope  of  a  large  development  of  the  electric  vehicle, 
and  we  shall  welcome  pro])aganda  to  this  end.  Owners  of 
electric  vehicles  have  indeed  very  little  to  object  to,  but  it  is 
only  right  to  add  that  owners  of  petrol  vehicles  are  pro- 
testing strongly.  In  addition,  tramway  undertakings  will 
have  to  pay  a  tax  of  15s.  per  car,  which  will  be  an  additional 
charge  at  a  time  when  it  can  ill  be  borne. 


The  Labour  Situation. 

Ap.\rt  from  the  position  at  Southampton,  the  Labour 
situation  is  not  much  worse  than  it  was  last  week,  and  it  is 
certainly  not  much  better.  Little  progress  has  been  made  in 
the  tramways  dispute.  The  Joint  Industrial  Council  was  to 
meet  yesterday  (too  late  to  deal  with  the  matter  in  this  week's 
issue),  when  a  new  claim  put  forward  by  the  men  will  probably 
be  considered.  This  is  in  effect  a  proposal  to  leave  the  6s. 
increase  in  the  war  wage  already  agreed  upon  as  it  stands,  and 
to  add  Id.  an  hour  to  the  pre-war  wage.  This  would  give  each 
man  an  extra  4s.  a  week.  Dxiring  the  week  this  projwsal  has 
been  discussed  by  the  Joint  District  Councils,  and  while  the 
larger  towns  are  willing  to  do  something  in  this  direction, 
many  of  the  smaller  undertakings  point  out  that  any  further 
increase  would  make  them  insolvent.  Moreover  the  whole 
question  bristles  with  anomalies  when  comparLsons  are  made 
with  conditions  in  other  trades.  And  over  everything  broods 
the  threat  of  a  general  strike.  We  hope  saner  councils  will 
prevail,  but  there  is  a  good  deal  of  irritation  which  tends  to 
make  settlement  difficult.  As  was  expected,  the  result  of  the 
miner's  ballot  was  to  veto  the  strike,  but  there  has  been  a 
.stoppage  in  South  Wales.  The  railwaymen  are  demanding  an 
extra  £1  a  week  in  addition  to  the  advance  under  the  sliding 
scale,  because,  as  Mr.  Cramp  puts  it,  "  it  is  clearly  the  duty  of 
railwaymen  to  see  that  their  rates  are  advanced  "  when  there 
is  an  advance  in  other  industries.  Mr.  Cramp  accuses  the 
Government  of  sharp  practice  over  the  withdrawal  of  the 
bread  subsidy,  but  that  kind  of  dealing  does  not  seem  to  be 
confined  to  one  side.  Workers  in  the  chemical,  clay,  engineer- 
ing, foundry,  explosive,  shi])building  and  other  trades  are  also 
preparing  to  put  forward  fresh  demands.  The  only  bright 
spot  is  a  statement  issued  by  the  Clerks'  Union  pointing  out 
that  further  demands  for  increased  wages  can  only  increase 
the  cost  of  living  in  greater  proportion.  Mr.  J.  H.  Thomas 
is  said  to  be  beginning  to  take  this  view.  If  he  only  can 
impose  it  on  the  men  he  leads  some  improvement  might  result. 
But  w^e  doubt  his  i)ower  to  do  this. 
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Sir  Tom  Callender— Optimist- 

In  these  days  of  Budgets,  strikes  and  other  problems  of 
peace,  it  is  refreshing  to  listen  to  an  optimist.  Certainly  Sir 
Tom  Callender,  addressing  the  Batti- Wallahs  Society  at 
their  monthly  luncheon  on  Monday  last,  is  not  the  type  of 
optimist  who  has  been  described  as  a  man  who  has  just  been 
talking  to  a  pessimist.  Referring  to  electrical  developments  on 
ship-board,  Sir  Tom  spoke  of  the  many  improvements  intro- 
duced during  the  war,  and  of  the  good  prospects  of  work  in  the 
immediate  future  in  all  our  shipyards.  The  problems  of  ship 
l^ropulsion,  though  not  specially  an  engineering  subject,  were 
being  successfully  tackled.  Experiments  were  made  during 
the  war  whereby  vessels  of  all  classes,  but  particularly  liners, 
were  guided  into  port  by  means  of  leader  cables  ;  in  this 
direction  also  wireless  was  playing  a  valuable  part  in  assisting 
navigation  during  foggy  weather.  There  were  also  prospects 
of  the  extension  of  the  use  of  electricity  in  the  Navy  :  the  war 
having  contributed  largely  to  our  knowledge  in  this  direction. 
Turning  to  the  Electrical  Industry,  Sir  Tom  Callender — as  a 
result  of  extensive  business  tours  abroad — spoke  most  opti- 
mistically of  the  work  of  British  engineers.  In  spite  of  loud 
trumpeting  to  the  contrary,  the  Germans  were  behind  us,  and 
America  was  in  the  same  place.  Sir  Tom  recently  asked  an 
American  in  the  States  to  account  for  the  industrial  unrest 
in  that  country,  and  he  received  the  naive  reply  :  "  Waal  you 
see,  we've  been  at  war  the  last  two  years."  One  of  the  most 
priceless  jokes  we  have  heard  for  a  long  time  !  There  was  in 
prospect  a  considerable  increase  in  electrical  development, 
which  would  come  about  where  it  was  least  expected.  Quite 
apart  from  what  was  ahead  we  did  not  realise  the  enormous 
amount  of  work  that  had  been  done  in  this  country,  particularly 
with  electric  power  supply.  Sir  Tom  altogether  took  a  refresh- 
ingly hopeful  view  of  electrical  prospects,  and  we  ourselves 
believe  that  his  optimism  will  be  justified. 


The  Development  of  the  Electrical  Industry. 

But  it  is  probably  better  to  be  a  pessimist  than  an  optimist. 
Eor  the  latter  is  often  disappointed,  while  things  sometimes 
turn  out  better  for  the  former  than  he  expected.  From  this 
point  of  view  Mr.  A.  F.  Beery  must  be  classed  as  a  pessimist. 
At  a  recent  meeting  of  the  preference  shareholders  of  the  British 
Electric  Transformer  Companv,  he  exjjressed  himself  as 
surprised  at  the  extent  to  which  the  electrical  industry  had 
grown,  and  quite  rightlv  ascribed  this  to  the  unceasing  energv 
of  those  connected  with  it.  We  think,  however,  that  the 
development  of  the  electrical  industry  is  greater  than  Mr. 
Berry  supposes.  He  puts  the  amount  invested  down  as 
£150,000,000.  This  surely  refers  to  the  manufacturing 
interests  alone.  For  if  we  take  the  industry  as  a  whole, 
including,  that  is,  supply,  tramways  and  telegraphy,  the  sum 
invested,  according  to  the  latest  edition  of  ■"'  Garcke's  Manual,"' 
is  nearer  £600,000,000  than  the  sum  given  by  Mr.  Berry, 
which  is  probably  an  under-estimation.  And  it  is  as  a  whole 
that  the  electrical  industry  should  be  considered.  Sectional 
interests  and  desires  must  give  way  to  work  for  the  good  of 
the  whole.  It  is  only  in  this  way  we  can  hope  to  advance  at 
the  same  rate  in  the  future,  as  we  have  done  in  the  past. 

A  University  Prospectus. 

•  IXEof  the  elements  of  success  in  both  warfare  and  business 
is  surprise.  Mr.  Sydney  Walton  is,  therefore,  to  be  con- 
gratulated on  finding  a  new  method  of  appealing  to  the  charit- 
able ;  and  we  hope  his  enterprise  will  be  rewarded  in  the  way 
he  would  most  wish.  There  is  something  attractive  about  a 
Company  prospectus,  even  to  those  who  have  no  money  ;  and 
it  is  therefore  likely  that  few  of  those  who  receive  the  neat 
-folder   entitled   "  Lancashire   Development   Unlimited,"    will 


consign  it  to  the  w'aste  paper  basket  unread.  When  they  open 
it  they  will  find  that  it  is  an  appeal  for  £500,000  for  the  very 
necessary  development  of  the  activities  of  the  University  of 
Manchester.  Of  this,  £171,000  will  be  absorbed  for  objects 
to  which  the  University  is  already  committed,  including  a 
sum  of  £30,000  for  the  reconstruction  and  equipment  of  the 
scientific  departments,  £13,000  to  pay  off  debts  on  existing 
buildings,  and  £8,000  for  making  good  deficiencies  in  equip- 
ment. Further  funds  are  required  for  the  general  extension 
of  the  University  buildings,  and  for  hostel  accommodation 
for  the  students.  "  I  call  a  complete  and  generous  education," 
savs  Milton,  '"  that  which  fits  a  man  to  perform  justly, 
skilfully,  and  magnanimously  all  the  offices,  both  private  and 
public  of  peace  and  war."  That  is  a  great  ideal,  but  it  cannot 
be  obtained  without  endowment.  Let  England,  therefore,  and 
especially  Lancashire  from  its  present  prosperity,  come  forward 
and  generouslv  pour  out  funds  to  assist  that  great  teaching 
institution  established  in  that  northern  city.  Copies  of  the 
prospectus  may  be  obtained  from  Mr.  George  ]\L\rriott,  9, 
Albert-square,  Manchester. 


Conjoint  Board  of  Scientific  Societies. 

Their  third  .\unual  Report  shows  that  the  Conjoint  Board 
of  Scientific  Societies  is  continuing  to  do  useful  work.  Interest 
in  the  important  subject  of  the  Water  Power  of  the  Empire 
has  been  stimulated,  and  local  Commissions  are  being  set  up 
in  India,  Cevlon,  British  Guiana,  Australia,  and  South  and  East 
Africa  to  estimate  the  water  power  available  in  those  countries. 
We  welcome  the  suggestion  to  hold  an  Imperial  Water  Power 
Conference  in  London,  and  the  attention  that  is  being  drawn 
to  the  lack  of  facilities  for  training  in  hydro-electric  engineering. 
Efforts  are  being  made  to  obtain  better  and  more  centralised 
accommodation  for  technological  and  scientific  societies.  A 
step  in  this  direction  might  be  made  by  returning  the  buildings 
belongmg  to  such  Societies,  which  are  now  m  the  possession 
of  the  Government.  But  in  addition  what  is  wanted  are 
premises  which  can  be  used  both  for  large  and  small  meetings, 
and  as  a  club  on  the  lines  of  the  well-known  Engineering 
Building  in  Xew  York.  The  new  patent  laws,  and  the 
metric  svstem  are  receiving  attention.  Altogether  the  Con- 
joint Board  is  justifying  its  existence. 


Engineering  and  Adventure. 

Men  associated  with  science  are  apt  to  cry  out  at  the  dry- 
as-dust  methods  employed  by  educationists  in  other  fields, 
and  to  point  to  the  unenterprising  and  routine  form  of  mind 
that  academic  and  particularly  classical  education,  is  supposed 
to  provide  .  It  is,  therefore,  interesting  to  notice  an  address  of 
quite  an  inspiring  nature  on  "  Engineering  and  Adventure  " 
recently  delivered  by  Mr.  P.  B.  McDonald,  Professor  of 
English  at  the  School  of  Applied  Science  in  Xew  York  Uni- 
versity. Mr.  McDonald,  although  himself  a  lecturer  on 
what  may  be  considered  an  '■  academic  "  subject  (but  it  is 
certainly  an  extremely  important  one),  shows  familiarity  with 
the  broad  trend  of  thought  of  engineering  minds.  Briefly,  his 
address  is  a  plea  for  a  return  to  indi\-idualism  as  compared 
with  excessive  adherence  to  system.  He  contrasts  the  enthu- 
siasm of  the  craftsman  in  the  Middle  Ages,  with  the  uninspired 
and  grudging  effort  of  most  workers  in  factories  to-day,  and 
he  contends  that  the  methods  imposed  by  the  older  generation 
tend  to  kill  much  of  the  initiation  and  enthusiasm  of  young 
engineers  entering  on  their  profession.  A  young  man  taking 
up  engineering  is  not  swayed  mainly  by  hope  of  pecuniary  * 
reward.  Engineering  to  him  offers  a  prospect  of  romance  and 
intellectual  adventure.  Industrial  officials,  however,  frown 
upon  adventure  and  regard  it  as  an  additional  reason  for 
rendering  methods  and  machinery  ""  foolproof."       With  much 
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that  Mr.  McDonald  says,  many  of  us  will  agree  The  deadening 
nature  of  our  present  office  and  factory  nietliotls  are  largely 
responsible  for  the  general  industrial  unrest.  And  ther;  is 
everywhere  a  natural  bias  in  favour  of  the  safe  course  rather 
than  the  adventurous  one.  Contrary  to  expectation  the  war 
seems  to  have  rather  accentuated  this  bias.  On  the  whole, 
absence  of  competition  and  insatiable  demand  for  standard 
articles  has  led  manufacturers  into  ruts.  And,  once  a  sy.stem 
is  established,  the  immediate  pros]>ect  of  good  earnings  through 
systematised  production  on  familiar  lines  closes  the  mind 
against  adventurous  experiments  with  new  processes.  From 
a  purely  commercial  standpoint  this  attitude  is  often  right,  but 
not  always  so.  Commercial  success,  which  depends  on  cheap 
standard  production  is  sometimes  precarious.  Once  adopted 
mass  production  methods  are  difficult  to  modify,  and  success 
may  be  undermined  by  new  discoveries  to  which  they  cannot 
easily  be  adapted.  On  the  other  hand,  success  based  on  the 
unique  possession  of  a  valuable  scientific  or  technical  discovery 
is  usually  more  enduring,  and  certainly  less  arduous  to  maintain 
Seeing  that  we  in  this  country  are  so  often  accused  of  extreme 
conservatism,  it  is  curious  to  notice  the  dictum  of  a  Harvard 
professor  that  the  American  inventor  will  not  take  the  chances 
that  an  English  inventor  will  :  ""  We  are  not  so  adventurous 
or  so  individualistic  as  the  Engli.sh."  Uijcertain  as  is  the 
present  economic  situation,  we  hold  that  the  present  period 
is  one  offering  great  inducements  to  bold  adventure,  and  tru.st 
that  the  mental  disposition  attributed  to  us  will  enable  these 
opportunities  to  be  grasped. 

Research  and  Military  Electric  Lighting. 

Ti-CKKM  away  in  ;i  conuT  of  tlic  Army  Estimates  are  two 
items  which  should  be  of  interest  to  electrical  engineers.  A 
sum  of  £3,845  is  put  down  for  the  School  of  Electric  Lighting, 
as  against  £18,959  last  year,  while  to  the  Anti- Aircraft  Search- 
light and  Sound  Location  School  £1,785  is  allocated,  as  again.st 
£13,200.  The  large  reduction  in  the  requirements  of  both  these 
institutions  is,  of  course,  mainly  due  to  demobilisation  of  the 
war  strengths.  But  it  is  not  of  this  we  wish  to  speak.  The 
work  of  these  schools  is  largely  in.structional,  but  in  addition 
they  perform  very  useful  functions  in  what  in  civil  life  would 
be  called  research.  When  we  went  into  the  war  we  knew  little 
about  searchlights,  and  less  about  anti-aircraft  defence.  Dur- 
ing the  war  we  learnt  a  great  deal  about  both  these  subjects. 
It  is  to  be  hoped  that  now  that  peace  and  quietness  have 
descended  on  our  fighting  forces,  this  information  will  be  sifted, 
and  what  is  useful  employed  as  a  basis  for  future  progress. 
In  this  matter  we  can  learn  not  only  from  our  own  mistakes, 
but  from  those  of  our  Allies  and  the  enemv. 


Current   Topics. 

Subjects  of  interest  dealt  with  in  the  cuirent  issue  include 
the  following  : — 

On  p.  441  we  give  a  further  instalment  of  Mr.  H.  H.  Broughton's 
article  on  '"  Electric  Winding  Engines  and  lline  Hoists." 

We  publish  an  artich  by  Capt.  W.  T.  Taylor  on  "  Water  Power 
and  the  Coal  Problem,"  in  which  he  lays  down  certain  directions  in 
which  economies  in  the  use  of  coal  might  te  effected  (p.  444). 

On  p;  443  we  give  a  short  abstract  of  a  Papsr  read  by  jVIr.  J.  F. 
L.  Vogel  on  the  '■  Tungsten  Industrj-." 

An  account  of  the  recent  meeting  of  the  Advisory  Committee  of 
the  International  Electrotechnical  Commission  at  Brussels  is  given 
on  p.  445. 

A  description  of  an  interesting  electric  baling  press  made  by 
Messrs.  Hindle  Sons  &  Company  appears  on  p.  44(5. 

On  p.  448  we  give  an  abstract  of  a  Pajjer  recently  read  before 
the  Institution  of  Electrical  Engineers  by  JIajor  C.  E.  Prince  on 
"'  Wireless  Telephony  on  Aeroplanss." 

An  account  of  the  discussion  opened  by  Mr.  S.  J.  Watson,  which 
recently  took  place  at  Manchester  on  the  question  of  Electricity 
Supply  Tariffs  is  given  on  p.  450 


On  p.  4."il  .Mr.  J.  Scott-Taggart  describes  a  new  electric  lamp 
recti  tier. 

Our  corresiiondence  columns  contain  a  letter  from  Jlr.  D  C. 
Melfan  criticising  certain  conclusions  come  to  by  Mr.  Alan  Kirk 
in  his  article  on  "  Wiring  for  Electric  Lighting  in  Small  Houses," 
which  apf)cnn'd  in  last  week's  issue  of  The  Elki  thk  ian  ;  imd  a  letter 
by  Mr.  W.  A.  Jones  dealing  with  the  dispute  l)ctwcen  th;-  E.P.E.A. 
and  the  E.T.U.   which  has  arisen  at  Southampton  {]■>.  452). 

Our  Leadini;  Article  criticises  the  education  estimates  for  1920-21 
(p.  453). 


Arraniieinents  for  the  Week. 

FBIDA7,  April  23rd  (to-day). 

Physical  Society. 

5  p.tn.     .At    the    Imperiall  College    of    Scien<-c,    S.     Kensington, 

London,  S.W.  Fourth  Guthrie  Lecture  on  "  The  Anomaly 
of  the  Nickel-Iron  Alloys  ;  its  Causes,  and  its  Applications," 
by  Monsieur  C.  E.  Guillaumc. 

IxsTiTCTios  OP  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  London,  S.W.     Papers  to  be  mad  :\'  On 

the  Hardening  of  Screw  Gauges  with  the  Lea.st  Distortion  in 
Pitch  "  (referring  to  Water  Hardening)  and  "  On  the  Hardening 
of  Screw  Gauges  with  the  Least  Distortion  in  Pitch  "  (referring 
to  Oil  Hardening),  by  the  lato  Mr.  W.  J.  Linehai^  -"vised  by 
Jlr.  G.  T.  \Vhite. 

iNSTTrCTION   OF   ELECTRICAL   ENGINEERS,    NoUTH-EvSTERN  CENTRE. 

7.15  p.m.     At    Armstrong    College,     Newcastle-on-Tytic.     Kelvin 
Lecture  on  "  Modem  Marine  Practice,"  by  Dr.  C.  V.  Drysdalc. 

Junior  Institution  of  Engineers. 
7..30  p.m.     At  39,  Victoria-street,   London,   S.W.     Lecturett,"   oi» 
"  Modem  Developments  in  Motor  Car  Design,"  by  Mr.  R.  S. 
Fox,  M.A. 

8ATUBDAT,  ApiU  24tb. 

RoY.vL  Institution. 
3  p.m.     .\t    Albemarle-street,    London,    W.     Lecture    on    "The 
Thermionic  Vacuum  Tube,"    by  Prof.   W.   H.   Ecclcs,   D.Sc. 
(Lecture  II.) 

HOin>AT,  AprU  26th. 

Electrical  Trades'  Benevolent  Institution. 
2.30  p.m.     At  the  Offices  of  the  Electrical  Contractors  Association,. 
11,     Southampton- row,     London,     W.C.      Annual     General 
Meeting. 

RoY.AL  Society  of  Arts. 
8  p.m.     At  John-street,  Adelphi.  London,  W.C.     Cantor  Lecture 
on  "  Aluminium  and  Its  Alloys,"  by  Dr.  W.  Rosenhain,  F.R.S. 
(Lecture  III.)  j 

TUESDAY.fAprU  27tll. 

The  Dynamicables. 
7.15  p.m.     At   Cormaught   Rooms,    Great   Queen-street,    London, 
W.C.     Anniversary  Dinner. 

Institution    or    Electrical    Engineers,     N.-Western    Students' 
Centre. 
7.30  p.m.     At  Houldsworth  Hall,  Deansgate,  Manchester.     Annual 
General  .Meeting. 

THURSDAY,  April  29tll. 

Institution  of  Electrical  Engineers. 
6  p.m.     At  Great  George-street,  London,  S.W.     Paper  on  "  Auto- 
matic Protective  Devices  for  Altemating  Current  Systems,"  by 
Mr.  A.  E.  McColl. 

Assoclvtion  of  Engineering  and  Shipbuildino  Draughts.men. 
7.30  p.m.     At  the  Grammar  School,  Chesterfield.     Lecture  on  "  Gas 
Producer  Plant,"  by  Mr.  J.  J.  Nicholson. 

FRIDAY,  April  30th. 

Wireless  Society  of  London. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street 

London,  S.W.  Paper  on  "  A  Wireless  Call  Device,"  by  Majo 
Basil  Binyon,  O.B.E. 

N.-East  Coast  Institution  of  Engineers  and  Shipbuh,ders. 
6.15  p.m.     At  the  Literary  and  Philosophical  Society,  Westgat 
road,     Newcastle-on-Tyne.     Paper     on     "  A  Modem    Power 
Station  and  its  Development,"  bj'  Jlr.  J.  S.  Watson. 

Institution   of   Electricil    Engineers,    Students'    Meeting. 

7  p.m.     At   Faraday   House,   Southampton   Row,    London,    W.C 

Paper  on  "  Tidal  Power,"  by  Mr.  J.  E.  Holmstrom. 

Junior  Institution  of  Engineers. 
7.30  p.m.     At  39,  Victoria-street,  London,  S.W.     Social  Evening. 
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Electric  Winding   Engines  and  Mine  Hoists.' 


ByH.   H.   BROIGHTON. 


(Continued  from  p.  392. ) 


Geared  Theee-Phase  Wixder  for  an  Inclined  Shaft 
OF  Varying  Slope. 
A  simple  extension  of  the  method  described  in  the  preceding 
section  for  the  winder  operating  in  an  inclined  shaft  of  uniform 
slope  may  be  used  for  shafts  of  varying  inclination.  As  an 
illustration  Tve  propose  to  consider  a  10,000-lb.  rock  hoist 
for  the  shaft  depicted  in  Fig.  9.  The  principal  data  of  this 
hoist  are  : — 

Xettload   10,0001b. 

Skip    6,0001b. 

Shaft  (SecFig.70.) 

Output  per  hour    95  tons. 

Maximum  speed   2,000  ft.  per  min. 

Rope  liin.dia.;  3-55  lb.  per  ft. 

WS- 

Drums. — Twin  cvlindrical.  each  14  ft.  dia.  ;  —    =145,000. 

g 

Intcrral     20  sec. 

WRi      [each. 

Sheaves 16ft.dia.  ;   =8,000 

9 

Motor 375  r.p.m.  (theoretical). 

Rolling  friction     -ingle  31  deg. 

Shaft  friction     6°o  of  load— 2  skips. 

Rope  friction ^ 5  per  cent. 


Sheaves  16  dia. 


Drums  14  dia. 


4S      Sine  of  Mean  Anile  = 


2.580  + 275 +  SZ 
3.370 +S50+90' 


Fig.  9i — Bent  Ixclixed  Shaft. 

Approximate  Output  of  Motor. — A  load  of  10,000  lb.  is 
moved  at  a  speed  of  2,000  ft.  per  min.  along  a  slope  having  a 
mean  angle  of  inclination  of  sia"i  =  0-726  Hence  the  probable 
rating  of  the  motor  is 


H.P.= 


10,000x0-726x2,000 


x2-2  =  l,000. 


33,000 

Referring  to  Table  II.  the  inertia  of  the  rotor  of  a  50-cycle  motor 
of  this  size  is  1,238. 

A  speed  of  2,000  ft.  per  min.  corresponds  to  a  drum  speed 
of  2,000^14.-T=45-5  revs,  per  min.,  and  the  gear  ratio=365-r 
45-5=8  to  1. 

Sub-division  of  Cycle. — An  output  of  95  tons  per  hour 
necessitates  95x2,240^10,000  =  21-3  winds  per  hour  at 
10,000  lb.  per  wind.  CaUing  this  22,  the  time  per  trip  =  3,600 
-^22  =  164  sec,  and  deducting  20  sec.  for  the  interval  we  get 
144  sec.  for  the  nett  winding  time. 

Since  the  total  length  of  the  shaft =3,370 +550 -90= 
4,010  ft.,  it  follows  that  the  equivalent  full-speed  value  of 
the  run  =  4,010— 33-3  =  120  sec,  and  the  time  available  for 
starting  and  stopping=2  (144  x  120)  =  48  sec.  Of  this  time 
20  sec.  will  be  allowed  for  starting,  and  28  sec.  for  stopping. 
The   duration   of  the   constant-speed   run=  144x48=96  sec. 

Distances  Moved  Through. — During  acceleration  the  skips 
are    moved    through    a    distance    of    ^x  20x33-3  =  333-3  ft. 

*  Copyright.     All  rights  reserved. 


The  distance  moved  through  during  constant  speed  =  96  X 
33-3  =  3.200  ft.,  and  during  retardation  the  distance  traversed 
=  ix  28x33-3  =  466-7  ft. 

Torque  Diagram. — The  several  loads  will  be  dealt  with  in 
the  following  order : — Shaft  and  rope  friction,  ascending 
load  and  skip,  descending  skip,  ascending  and  descending 
ropes.  Having  found  the  resultant  static  moment,  the 
diagram  will  be  completed  by  taking  into  account  the  accele- 
ratmg  and  retarding  moments. 

Shaft  and  Rope  Friction. — Reckoning  shaft  friction  at  6 
per  cent,  of  the  weight  of  the  ascending  and  descending  skips 
at  the  drum  radius,  the  corresponding  torque 

=  {10,000+ (2  X  6,000;  X  0-06  x  7 
=  9,240  lb.  ft. 

The  total  weight  of  rope  in  the  shaft  is  constant  throughout 
the  wind  and  equal  to  4,000x3-55  =  14,200  lb.     The  reaction 


(c)  Total  Torque  Diagram. 
Fig.  10. — DiAGKAJis  fo^i  Bent  Inclined  Shaft. 

is  14,200x0-643  =  9,100  lb.  and  the  rope  friction  is  assumed 
to  be  5  per  cent,  of  this  reaction,  or  455  lb.  at  the  drum  radius. 
The  torque,  therefore,  is  455  x  7=3,185  ft. 

Referring  to  Fig.  10(c),  a  length  oa  is  marked  oS  to  represent  a 
torque  of  9,240-^3,185  =  12,425  lb.  ft.  and  the  line  ab  is  drawn 
parallel  to  the  base. 

Ascending  Load  and  Skip. — From  Fig.  9  and  Table  YII.it 
will  be  seen  that  as  long  as  this  skip  is  in  the  portion  A  of  the 
shaft-,  the  rope  pull  =  (10,000+6,000)  x  0-805  =  12,900  lb. 
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Section. 


i«ngth  L, 
ft. 


Weight,  If 
=  3o5i  lb. 


Inclination, 
edcg. 


SinO. 


Ropo-pull, 

P=  If  sin  0, 

lb. 


Moment 
=  7/Mb.-ft, 


Ideal  time, 
sec. 


Ascending, 
sec. 


Descending, 
sec. 


3,370 
550 
90 


12,000 

1,950 

320 


0-766 
0-500 
0-574 


9,200 
975 
184 


«4,:«)0 

6,820 
1,290 


101-1 
16S 
2-7 


lll-l 
20-9 
12-3 


115-1 
18-8 
10-4 


72,410 


120-3 


The  loaded  skip  starting  at  the  bottom  of  the  shaft  moves 
through  a  distance  of  333-3  ft.  in  20  sec,  and  the  time  re- 
quired to  move  the  skip  through  the  remaining  length  of 
(3-370x333-3)  ft.  at  33-3  ft.  per  sec.  =91-1  sec.  Hence  the 
total  time  taken  to  traverse  the  whole  of  the  3,370  ft.  length 
=  20+91-1  =  111-1  sec. 

Therefore  for  111-1  sec.  from  the  commencement  of  the 
wind  the  constant  moment  due  to  the  ascending  load  and 
skip=12.900x  7  =  90,300  lb.  ft.  This  is  represented  by  the 
line  cd.  Fig.  10  (c),  and  is  marked  off  to  the  base  ab  so  as  to 
include  the  friction  moment  previously  determined. 

During  retardation  the  skips  move  through  a  distance  of 
466-7  ft.  In  other  words  retardation  begins  on  the  ascending 
side  when  the  skip  is  (466-7-90)  =  376-7  ft.  from  the  end  of 
section  B  of  the  shaft,  so  that  the  first  (550- 376-7)  =  173-3  ft. 
are  moved  through  at  a  constnat  speed  of  33-3  ft.  per  sec.  in 
173-^33-3  =  5-2  sec.  The  time  taken  to  traverse  the  remain- 
ing length  of  376-7  ft.  is  15-7  seconds*,  and  the  total  time 
taken  by  the  ascending  skip  in  traversing  the  entire  section  B 
of  the  shaft  is  5-2 -f  15-7  =  20-9  sec. 

Therefore,  during  the  20-9  sec.  taken  in  traversing  section  B 
the  constant  moment  due  to  the  ascending  load  and  skip  = 
(10,000-r6.000)x 0-553x7  =  62,000  Ib.ft.  this  moment  is 
marked  off  to  the  base  ah  as  before  and  is  represented  by 
the  line  ef  in  Fig.  10  (c). 

The  time  taken  to  traverse  section  C  of  the  shaft  is  obviously 
(28— 15-7)  =  12-3  sec,  and  the  moment  during  this  time  is 
(10,000-1-6,000)  xO-624xO-7  =  70,000  lb.  ft.,  which  is  repre- 
sented by  the  line  (jh  in  Fig.  10  (c). 

Hence  the  stepped  line  c h  referred  to  the  base  ah 

represents  the  moment  due  to  the  ascending  load  and  skip. 

Descendiiuj  Skip. — At  the  beginning  of  the  run  this  skip 
is  at  the  top  of  the  shaft.  In  20  sec.  the  skip  acquires  a  speed 
of  33-3  ft.  per  sec,  so  that  the  acceleration  =  33-3H-20= 
1-67  ft.  per  sec.  It,  therefore,  takes  10-4  sec.  for  the  skip  to 
traverse  the  section  C  of  the  shaft,  and  during  this  time  the 
constant  moment  is  6,000x0-524x7  =  22,000  lb.  ft.  In  Fig. 
10  (c)  this  moment,  rejiresented  by  the  line  jk,   is  plotted 

downwards  on  the  stepped  base  c h  since  it  is  of  opposite 

sign  to  the  moments  dealt  with  up  to  the  present. 

As  regards  section  B,  the  first  (333-3-90)  =  243-3  ft.  are 
traversed  in  a  time  of  (20— 10-4)  =  9-6  sec,  and  the  remaining 
(550— 243-3)  =306-7  ft.  are  moved  through  at  a  constant  speed 
of  33-3  ft.  per  sec.  in  9-2  sec.  The  total  time  taken  in  travers- 
ing this  section  of  the  shaft  is,  therefore,  9-6 -1-9-2  =  18-8  sec. 
As  long  as  the  descending  skip  is  in  this  portion  of  the  shaft 
the  moment=  6,000  x  0-447  x  7  =  18,800  lb.  ft.,  and  this  moment, 
which  is  shown  by  the  line  Im  in  Fig.  10  (c),  is  plotted  as  a 
negative  quantity  to  the  stepped  base  c h  as  before. 

Finally  the  last  466-7  ft.  of  section  C  of  the  shaft  are  tra- 
"versed  in  28  sec.  and  the  time  taken  to  traverse  the  first  (3,370 
—  466-7)  =  2,903-3  ft.  at  a  constant  speed  of  .33-3  ft.  per  sec. 
is  87-1  sec,  so  that  the  total  time  taken  to  move  the  descending 
skip  along  the  entire  section  C  of  the  shaft  is  (28-1-87-1) 
=  115-1  sec,  and  during  the  whole  of  this  time  the  moment 
=6,000x0-727x7  =  30,500 lb.  ft.  This  is  represented  by  the 
tepped  line  n t  in  Fig.  10  (c). 

The  stepped  line  j t  to  the  base  ox  represents  the 

moment  variation  due  to  the  ascending  and  descending  skips, 
taking  rolling,  shaft  and  rope  friction  into  account.  To 
complete  the  diagram  of  static  moments,  the  moments  due 
to  the  ascending  and  descending  ropes  have  to  be  added. 

*  The  Electskiax,  August  16,  191S.  p.  333. 


Ascending  and  Descendino  Ropes. 

The  resultant  moment  due  to  the  ascending  and  descending 
ropes  will  be  determined  by  an  extension  of  the  graphical 
method  described  previously.* 

In  the  first  ])lace,  a  table  is  prepared  showing  the  length, 
weight,  inclination,  pull  and  moment  of  each  section  of  rope 
in  the  shaft.  For  the  winder  under  consideration,  the  par- 
ticulars referred  to  are  set  out  in  the  accompanying  table. 

Referring  to  Fig.  10  (o),  the  speed  is  plotted  to  a  time  base. 
The  two  perjiendiculars  shown  cross-hatched  are  erected  at  a 
distance  apart,  cib,  equal  to  the  equivalent  full-speed  value  of 
the  run— namely,  4,010+(100'3)  =  120-3  sec,  the  first  per- 
pendicular being  distant  lialf  the  accelerating  period  from  the 
beginning  of  the  wind.  It  follows  that  the  second  perpen- 
dicular is  distant  half  the  retarding  period  from  the  end  of  the 
wind.  Along  the  base  ab  the  ideal  times  for  the  ascending 
rope  are  marked  off  from  left  to  right.  Thus,  ac  =  101-1  sec, 
cd  =  16-5  sec,  and  db  —  2-7  sec.  The  ideal  times  are  also 
marked  off  from  right  to  left  for  the  descending  rope,  and  are 
represented  by  be,  ef  and  fa.  We  shall  confine  our  attention 
to  the  ascending  rope. 

To  construct  tiie  torque  diagram  for  this  rope,  draw  ajji, 
Fig.  10(6),  parallel  and  equal  to  ab,  Fig.  lO(rt).  At  f/,  and  /;, 
erect  perpendiculars  a^g  and  b^h,  each  equal  to'the  total  ro])e 
moment  of  72,410  Ib.-ft.  Along  ^a,  mark  off  lengths  gk.  ki 
and  /ctjto  represent  the  moments  due  to  theroiJe  in  each  of  the 
several  sections  of  the  shaft.  Thus,  (/A:  =  64,300  Ib.-ft.,  kl 
=  6,820  Ib.-ft.,  and  /«!  =  1,290  Ib.-ft.  Let  the  vertical  jjro- 
jection  through  c  intersect  the  horizontal  projection  through  k 
at  the  point  m.  Similarly,  the  vertical  through  d  intersects 
the  horizontal  through  I  at  the  point  n.  Then  the  line  gmnbi 
to  the  base  «,/>,  represents  the  variation  of  rope  moment,  on 
the  assumption  that  the  rope  is  coiled  up  at  a  uniform  speed. 

Now,  during  the  starting  period,  the  speed  of  the  rope  is 
uniformly  increased  from  zero  at  the  beginning  to  a  maximum 
at  the  end  of  the  period  ;  and  during  the  stopping  period  the 
speed  is  uniformly  decreased  to  zero,  as  shown  by  the  speed- 
time  curve  in  Fig.  10  (a). 

To  correct  the  rope  torque  diagrams.  Fig.  I0(i),  for  the 
starting  and  stopping  periods,  in  Fig.  10(a),  starting  from  the 
point  0,  mark  off  the  actual  times  for  the  ascending  rope  given 
in  the  table  along  the  base  ox.  Thus,  oc= 111-1  sec,  cr= 20-9 
sec,  and  »-j5  =  12-3  sec.  Make  ao'=ao,  then  oo'  is  equal  to  the 
accelerating  period — namely,  20  sec.  Also,  make  hx' =bx,  then 
x'x  is  equal  to  the  retarding  period — namely,  28  sec 

Let  the  vertical  projection  from  o'  cut  the  rope-torque  line 
gm,  Fig.  10(6),  in  point  ;;,  then  by  joining  o{p  we  get  the  bent 
line  Oyjrm,  which  represents,  to  the  base  o-jX^,  the  variation  of 
rope  moment  for  Section  A  of  the  shaft  (Fig.  9). 

In  traversing  Section  B  of  the  shaft  the  ideal  time  cd  of 
16-5  sec.  corresponds  to  an  actual  time,  en,  of  20-9  sec.  Project 
r  vertically  downwards  to  intersect  the  horizontal  projection 
through  n  at  q.  Let  the  vertical  projection  through  x'  intersect 
the  ideal  torque  line  mnby  at  s.  Join  s  and  q  and  q  and  x,. 
Then  the  effect  of  retardation  is  to  bend  the  line  from  mnbi  to 
msqx,,.  Therefore  the  bent  line  o^jimsqx^,  to  the  base  OoX^, 
rejiresents  the  variation  of  moment  due  to  the  ascending  rope 
throughout  the  wind.  Thus,  t  sec.  after  the  commencement 
of  the  wind  the  ascending  rope  moment  is  represented  by  th« 
line  uv. 

In  like  manner,  the  bent  line  Oj^,  to  the  base  o^x^,  represents 
the  moment  due  to  the  descending  rope.  The  moment  is  uw 
after  t  sees. 

*  The  Electrician,  Aug.  23,  1918. 


April  23    1920. 


THE  ELECTRICIAN. 


443- 


Hence,  f  sec.  after  the  begiuning  of  the  wind  the  resultant 
rope  moment  is  iiv—uiv  =  ivv,  and  this  moment  is  added  in 
Fig.  10(c)  to  the  torque  due  to  the  ascending  and  descending 
skips  and  friction,  which,  it  will  be  remembered,  is  represented 
in  this  diagram  by  the  stepped  line  j  .  .  .  t. 

Other  points  are  plotted  in  the  same  way,  bearing  in  mind 
the  reversal  of  sign  of  the  rope  torque  near  the  middle  of  the 
\rind,  and  the  stepped  sloping  line  u  .  .  .  v,  Fig.  10(c)  to  the 
base  ox  represents  the  variation  of  static  torque  plus  friction 
throughout  the  wind. 

Acceleration  and  Retardation. 
A  drum  speed  of  45-5  revs,  per  min.  is  reached  in  20  sec, 


therefore 


Angular  acceleration  = 


15-5 
'  60 


X  2.-T^20 


=  0-238  radian  per  sec.  per  sec. 

The  hoist  is  brought  to  rest  in  28  sec,  and 
45.5 
Angular  retardation  =  -tt-  x  2,-t-^28 
°  dO 

=  0-17jadian  per  sec.  per  sec. 
The  equivalent  moments  of  inertia  of  the  several  moving 
parts  are  : — • 

Rotating  jiarts — 

Motor,  1,238x82         

Drums,  clutches  and  gear  wheel 
Sheaves  (2  X  8,000)(14:-M6)2 

TrareUing  ■parts — 

Nettload 10,0001b. 

Two  skips 12,0001b. 

Two  ropes  ...  30.5001b. 


...  79,300 
...  145,000 
...     12,200 


52,500x72^32-2 


Total 


80,000 


..  316,500 


Hence, 


and 


to  a  convenient  scale  give  the  cross-hatched  diagram  oabcd  ... 

jkxo,  from  which  the  rating  is  determined.     This  diagram  has 

an  area  of 

(2,0702  +  2,0202)  xl0•4-^2  =43-50  xlO«  .  (1) 

(2,0.502  +  2,0002)  X  9-6+2  =39-37  xlO«  .  (2) 

(1,3202  + 1,2402)  X  9.2+2  =1.5-09  xlO«  .  (3) 

|l,1.302  +  1862  +  (l,130xl86);  x81-9+3  =  41-54xlO«  .  (4) 
((_62)2  +(-103)2}  X  4-9+2  =  0-04xlO«  .  (5) 
•;(-546)2  +  (-615)2}  X  1.5-7+2  =  ,5-.31  x  10"  ,  (6) 
{;-550)2  +  (-607)2;  X 12-3+2       =4-13x10"  .  (7) 

Total  area         ...     148-98  x  lO^  H.P.2 
sees. 
The   actual   duration   of   the   cycle — namely,    164   sec. — is 
equivalent  to  a  full-speed  value  of  125  sec.     Hence,  rating  of 
motor 

Virtual  H.P.  =  l,000x2\  (148-98  +  125) 
=  1,090 

We  have  now  done  what  we  set  out  to  do,  and  the  analysis 
can  be  comi^leted  by  the  reader  at  his  leisure. 


Accelerating  moment  =  316,.500  x  0-238 
=   75,000  Ib.-ft. 

Retarding  moment     =  316,500  x  0-17 
=  53,800  Ib.-ft. 

These  two  moments  are  added  algebraically  to  the  static 
torque  diagram,|Fig.  10(c),  the  line  AB  being  for  acceleration 
»nd  JK  for  retardation. 

The  total  torque  diagram  is  represented  by  oABC  .  .  . 
HJKLo  to  the  base  ox.  Having  drawn  this  diagram,  we  can 
proceed  to  study  the  performance  of  the  winder. 

Throughout  these  articles  we  have  endeavoured  to  em- 
phasise the  importance  of  the  torque  diagram.  An  engineer 
with  whom  the  introductory  series  of  articles  was  discussed 
expressed  the  opinion  that  the  determination  of  the  torque 
diagram  was  only  touching  the  fringe  of  the  problem  ;  but  the 
author  insists  that  the  torque  diagram  is  the  core,  and  that 
it  is  to  the  study  of  winder  propositions  what  the  alphabet  is 
to  a  language. 

Motor  Rating. — Allowing  95  per  cent,  for  the  efficiency  of 
the  gears,  we  get,  when  the  torque  is  positive, 
_^  Torque  x2.TXr.p.m. 
^•^•~  33,000  •  "^^ 

=  TX  2.-T  x  45-5+33,000x0-95 

=0-0091- 
where  r  is  the  torque  in  Ib.-ft. units. 
When  the  torque  is  negative 

=0-0082- 
The'  torque  values,  given  in  Fig.  10(c),  are  converted  into 
horse-power,  and  the  power  diagram  is  plotted  in  Fig    11. 
T  he  ordinates  of  the  power  diagram  when  squared  and  plotted 


Fig.  11. — Power  Diagrams. 

In  the  preceding  sections  examples  have  been  given  of 
winders  ojjerating  in  shafts  of  uniform  inclination  and  in  shafts 
of  varying  inclination.  The  exaniple  of  the  latter,  it  will  be 
remembered,  was  a  shaft  of  which  by  far  the  greater  part  of 
its  length  was  of  uniform  slope. 

{To  be  continued.) 


The  Tungsten  Industry. 

In  a  recent  issue  of  the  "  Joiu-nal "  of  the  Society  of  Chemical- 
Industry,  iMr.  J.  F.  L.  Vogel  states  that  the  consumption  of  tungsten 
is  stiU  essentially  dependent  on  the  demand  for  highspeed  steel. 
The  asgregate  tonnage  of  tungsten  consumed  for  lamp  filaments, 
contact  points.  X-ray  targets  and  as  wires  being  very  small,  although 
it  has  increased  materially  since  1914. 

Before  the  war  the  consumption  of  tungsten  was  about  4,000  tons 
per  amium.  Diu-ing  the  war  the  output  increased  to  25,000  tons  in 
1918.  It  is  mainly  derived  from  the  United  States,  South  America, 
Portugal,  Burma,  Australia  and  China.  At  the  time  of  the  Armistice 
supplies  of  all  concentrates  were  in  excess  of  the  current  demand. 
There  were  larg6  stocks  of  manufactured  and  scrap  high-sjjeed  steel, 
the  demand  for  which  dropped  to  a  minimum,  so  that  the  prices  for 
all  concentrates,  tungsten  powder,  ferro  tungsten  and  high-speed 
steel  became  nominal. 

The  war  effected  radical  changes  in  the  manufacture  of  tungsten 
and  ferro-tungsten,  and  the  standard  British  metal  is  now  of  a  much 
higher  quaUty  than  pre-war  Cterman  output,  so  that  an  industry 
which  had  develojjed  for  20  years  in  Germany  has  more  than  been 
equalled  in  efficiency  and  quality  in  two  years  by  British  firms 
working  under  war  conditions.  At  the  Armistice  the  British  output 
capacity  was  almost  in  excess  of  the  world's  normal  demands,  and 
far  in  excess  of  the  home  requirements,  ^i 

Once  the  stocks  in  hand  had  been  consumed  the  normal  consump- 
tion would  settle  down  to  sometliing  between  war  and  pre-war  rates, 
while  the  demand  and  supply  would  run  more  or  less  together  from 
1921  onwards.  On  this  estimate,  the  ore  supplies  ah-eady  in  existence 
w-ere  likely  to  govern  the  market  for  a  considerable  period,  but  once 
stocks  were  absorbed  or  reduced  to  a  lowfigm-e  the  costs  of  all  con- 
centrates were  likely  to  rise  from  pre-war  and  current  prices  of  30s. 
jjf  r  imit  to  something  like  45s.  to  50s.,  owing  to  costs  of  mining  and 
exchange  movements. 
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Water-Power  and  the  Coal  Problem. 


Cheap  power  is  certainly  one  of  the  basie  factors  euubling 
this  country  to  compete  favourably  in  the  world's  markets. 
We  are  told  that  the  available  water-power  going  to  waste  in 
Great  Britain  is  close  on  l.ttOO.tMX)  H.i".,  and  that  the  cost  for 
power  derived  from  coal  is  on  the  increase,  yet  practically  all 
our  industries  derive  their  power  from  coal. 

Without  doubt,  the  late  war  has  helped  to  impress  upon 
us  the  vital  importance  of  water-power.  This  is  felt  in  our 
country  even  more  than  other  manufacturing  countries,  for 
the  reason  that  all  industry  is  more  or  less  dependent  on  coal. 
As  things  exist  at  present,  it  is  incumbent  that  our  energies 
be  devoted  more  in  the  direction  of  water-power  development 
and  finding  the  means  for  coal  conservation,  both  of  which 
open  up  vast  field  for  economies,  though  many  radical  changes 
arc  involved  offering  many  difficulties.  These  changes  must 
ultimately  result,  not  only  in  widespread  improvements  to  the 
public,  but  in  the  supply  of  cheaper  power  to  every  industry 
throughout  the  country. 

It  is  estimated  that  the  present  annual  consumption  of  coal 
for  power  purposes  in  Great  Britain  is  around  80,000,000  tons, 
and  that  by  proper  centralisation  of  power  generation  and 
distribution  an  annual  saving  of  nearly  70  per  cent,  can  be 
made.  At  the  same  time,  there  would  be  the  advantage  of  a 
reduction  in  the  cost  of  transport  and  man-power,  &c. 

The  EcoxoinES  of  Coal  Coxservatiox. 

The  following  remarks  on  coal  conservation  go  to  show  the 
vast  field  for  economies  from  a  purely  engineering  standpoint ; 
but  there  exist  other  fields  for  economies  aside  from  engineer- 
ing, such  as  restriction  upon  the  use  of  natural  gas,  curtailment 
of  coal  for  the  manufacture  of  certain  articles,  daylight  saving, 
enforcement  of  "  lightless  "  nights  in  certain  districts,  en- 
couragement of  peat-producing  equipment  and  lignite-briquet- 
tmg  plants,  restriction  of  illuminated  advertising,  &c.,  &c. 
Coal  conservation  may  be  still  further  extended  so  as  to 
include  the  inefficient  use  of  water-power  plants.  It  may 
happen  that  the  efficiency  of  a  complete  hydro-electric  develop- 
ment is  high,  yet  the  efficiency  in  the  utilisation  of  the  water 
may  be  an  entirely  different  matter,  and  .show  a  great  power 
waste,  even  though  a  mere  8  per  cent,  of  our  water-powers  are 
developed,  and  little  or  no  inter-connection  of  these  plants  is 
put  into  practice  for  securing  the  most  economical  use  of  the 
different  watersheds  and  run-off,  &c.  We  cannot  at  the 
present  time  look  for  much  improvement  in  this  direction  ; 
but  our  energies  should  certainly  be  directed  toward  a  more 
general  utilisation  of  water-power,  even  of  those  numerous 
small  water-powers  of  from  50  h.p.  to  200  h.p.  in  capacity. 

In  this  country  we  are  not  so  well  favoured  by  Nature  as 
Canada,  California,  Italy,  Norway  and  many  other  parts  of  the 
industrial  world  with  large  water-powers  capable  of  being 
developed  at  a  low  cost.  In  fact,  comparatively  speaking,  we 
do  not  possess  large  water-powers  capable  of  economic  de- 
velopment. Of  the  former,  the  major  part  may  be  regarded 
as  having  greater  economic  value  when  used  directly  for 
manufacturing  purposes,  while  the  latter  big  water-powers, 
though  somewhat  remote  from  the  existing  power  markets, 
may  be  more  economically  employed  for  supplying  electrical 
energy-  to  local  electrochemical  industries,  to  certain  kinds  of 
manufacturing  and  for  municipal  and  public  lighting,  heating 
and  pumping,  &c. 

The  Basic  Factors  Discussed. 

The  two  basic  factors  determining  the  amount  of  water- 
power  are  the  hydrostatic  head  and  the  quantity  of  water 
which  may  be  made  to  operate  the  turbines.  The  amount  of 
power  available  at  any  particular  site  will  depend  mainly  on 
the  conditions  of  flow — i.e.,  the  amount  of  power  which  is 
available  for  every  day  of  the  year.  Usually  it  is  possible  to 
develop  during  the  greater  part  of  the  year  a  considerably 
larger  amount  than  this  liy  impounding  water  due  to  flood  and 
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other  flow  conditions  (greater  than  the  minimum  flow),  and 
regulate  the  supply  to  suit  the  load  curve.  In  estimating  the 
amount  of  power  that  maj'  be  developed  at  any  particular 
site,  records  of  i)reripitation,  temperature,  run-off,  ifec,  extend- 
ing over  a  period  of  years,  are  required  to  be  known  with 
exactness. 

Millions  of  pounds  can  be  saved  by  closer  attention  to  oidy 
a  few  of  the  after-mentioned  problems,  and  at  the  same  time 
we  shall  improve  a  thousandfold  the  technical  value  of  engi- 
iii'iTs  and  workmen. 

CoxsTRucTiox  V.  Destructiox. 

During  the  last  few  years  we  have  spent  many  hundreds  of 
millions  of  pounds  for  destruction  for  preservation,  and  there 
is  no  reason  why  we  should  not  during  the  next  few  years 
encourage  the  spending  of  a  small  percentage  of  this  amount 
for  construction  and  for  improvements  for  conservation. 
Aside  from  purely  engineering  reasons,  the  work  of  developing 
the  power  resources  of  the  country  ought  just  now  to  be 
pushed  with  all  possible  energy  by  encouraging  the  develop- 
ment of  water-power  and  the  establishment  of  super-steam 
jJower  plants  economically  located,  and  their  interconnection 
to  form  a  reliable  and  cheaper  source  of  energy  both  for  trans- 
portation and  industries. 

As  regards  transportation  by  rail,  the  transmission  of  elec- 
trical energv  would  more  economically  serve  our  needs  :  instead 
of  hauling  coal,  the  railways  would  be  relieved  of  an  enormous 
freight  burden,  thereby  making  available  transportation  for 
the  hauling  of  other  materials.  Not  only  would  the  railways 
in  the  immediate  district  or  county  be  relieved  of  hauling  the 
coal  for  its  own  locomotives,  &c.,  but  other  railways  supplying 
them  with  coal  would  be  relieved  proportionally.  This 
relief  of  strain  on  the  rolling  .stock,  the  equipment  and  the 
railroad  track  would  automatically  result  in  an  increase  in 
transportation  facilities  and  better  use  of  labour  could  be 
made.  Furthermore,  through  the  inter-connection  of  elec- 
trical power  plants  by  means  of  transmission  lines,  and  by  the 
operation  of  trains  by  electricity  instead  of  by  steam  loco- 
motives, a  further  increase  of  efficiency  would  be  obtained, 
particularly  in  the  economical  central  station,  as  compared 
with  wasteful  steam  locomotives.  Such  a  comprehensive 
system  of  power  supply,  making  use,  as  it  would,  of  unde- 
veloped water-powers  (tidal  power  and  fresh  water  power), 
and  of  coal  now  wasted  at  the  pits,  would  g.ve  a  more  con- 
tinuous use  of  existing  steam-power  plants  through  the  opera- 
tion of  the  diversity  factor — that  is,  the  power  for  which  there 
is  no  demand  at  a  certain  time  in  one  locality  could  be  trans- 
mitted to  another  locality  requiring  power :  thus  a  large 
amount  of  spare  plant  capacity  could  be  brought  into  service, 
and  the  money  already  invested  in  existing  power  plants 
would  be  more  productive.  Finally,  the  vast  amount  of  labour 
required  in  the  transportation  and  handling  of  this  coal,  as 
well  as  the  mining  of  the  coal,  and  in  its  conversion  into  power, 
would  be  saved  and  be  released  for  better  uses. 

Coxservatiox  of  Coal  by  Exgixeering  Exdeavour. 

There  are  so  many  avenues  open  where  a  substantial  saving 
of  coal  may  be  effected  that  it  would  be  difficult  to  give  a  full 
explanation  in  several  voluminous  books.  Some  of  the 
economies  now  in  the  writer's  mind,  and  capable  of  being  put 
into  effect  by  the  engineer,  are  : — 

1.  Better  utilisation  of  electrical  and  mechanical  power  and 
improvement  of  the  system  power  factor. 

2.  Enforcing  the  use  of  more  efficient  lamps. 

3.  Rearrangement    of   shafting   and    proper   alignment   o 
shafting  in  industries  to  reduce  waste  power. 

4.  Grouping  of  machines  in  a  manner  to  flatten  as  much  as 
possible  the  load  curve. 

5.  Rearrangement  of  machines,  apparatus  and  drives. 

6.  More  general  use  of  the  electric  motor. 
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7.  Stopijing  of  motors  and  niiicliiiips  when  running  idle  to 
reduce  power  waste. 

8.  Proper  adjustment  of  motors  ;ind  machines  and  appa- 
ratus to  reduce  power  lost. 

9.  Systematic  testing  of  machinery  and  apparatus,  &c., 
with  a  view  of  saving  power. 

10.  Reduction  of  unnecessary  steam  ])ipe  lines. 

11.  Proper  insulation  of  steam  pijjcs. 

12.  Possibility  of  extracting  byproducts,  &c.,  before  con- 
suming coal  for  power  purposes. 

13.  Possibility  of  using  the  coal  at  present  left  in  the  pits 
or  thrown  on  the  dumps  and  wasted. 

14.  Restriction  of  electric  generating  plants  in  factories, 
hotels,  office  and  apartment  buildings,  hospitals,  &c.,  where 
supply  can  be  had  from  central  station=. 

15.  Substitution  of  electric  jiower  in  steam-driven  pumping 
plants. 

16.  Effort  be  made  to  standardise,  so  as  to  avoid  com- 
jilexity  and  inefficiency  (for  instance,  in  London  and  districts, 
there  are  10  different  frequencies  and  24  different  distribution 
voltages). 

17.  More  attention  should  be  given  to  the  development  of 
power  from  coal  at  the  pit  mouth,  particularly  in  those  cases 
where  it  does  not  pay  to  mine  and  transport  certain  grades  of 
coal. 

18.  Every  effort  .should  be  made  for  refuse  burning  to 
generate  power. 

19.  Encouragement  of  railway  electrification,  and  the 
saving  of  power  effected  by  utilising  the  weights  of  trains 
running  down  grade  to  generate  electricity  which  is  returned 
to  the  system. 

20.  Staggering  the  hours  of  operation  and  stopping  of 
industries,  &c.,  as  a  means  of  smoothing  out  the  load  curve. 
A  comparatively  small  change  in  closing  hours  of  30  minutes 
may  result  in  a  large  saving  in  generating  capacity. 

21.  Concentrated  effect  to  secure  higher  efficiency,  not  only 
of  the  units  (machinery  and  apparatus)  of  power  generating 
stations,  but  of  the  system  of  which  the  units  are  an  integral 
part. 

22.  Creation  of  super-power  stations  suitably  situated  with 
respect  to  cheap  and  reliable  supplies  of  coal.  If  located 
economically,  it  may  mean  that  the  saving  in  railway  trans- 
portation will  be  more  than  enough  to  pay  for  the  cost  of 
transmission  lines,  and  the  gain  is  not  only  a  saving  in  coal  and 
transportation  of  the  coal,  but  also  a  saving  in  man-power  and  a 
direct  aid  to  the  surrounding  sources  and  industries. 

23.  Interconnection  and  co-ordination  of  power  plants  and 
systems  to  form  one  comiirehensive  unit. 

24.  Remodelling  of  old  systems  and  the  installation  of  new 
sy.stems  to  ensure  that  their  designs  are  adopted  to  facilitate 
the  many  advantages  and  economical  benefits  of  paralkl 
operation  with  other  systems. 

25.  Study  of  the  various  company  load  factors,  equipments 
and  requirements,  with  a  view  of  instituting  a  master  load- 
dispatcher  to  handle  the  load  in  the  most  efficient  manner. 
When  operating  in  parallel  with  hydro-electric  plants,  use 
coidd  be  made  of  considerable  water-power  otherwise  going 
to  waste. 

26.  Interconnection  of  power  systems,  both  steam  and 
hydro-electric.  As  no  company  operates  at  100  per  cent  all 
the  time,  and  as  the  peak  loads  are  different  for  the  different 
companies,  better  use  can  be  made  of  the  maximum 
water-power,  and  also  an  increase  made  in  the  average  load 
factor. 

27.  Closing  down  of  uneconomical  central  stations  where  in 
the  same  territory  a  more  efficient  power  plant  is  able  to  give 
the  service. 

28.  Where  possible,  better  use  made  of  transformers  that 
are  too  small  and  to.o  numerous,  and  that  operate  most 
of  the  time  on  light  loads  and  are  left  in  circuit  24  hours  of 
the  day. 

29.  Where  possible,  better  use  made  of  duplicate  cable  lines 
and  transmission  lines  serving  practically  the  same  territory 
by  tying  them  in  parallel  or  cutting  them  out  of  service. 


30.  Closer  stud}'  into  such  questions  as  the  load  factors  of 
units  and  of  sy.stems,  diversity  factors,  &c. 

31.  Closer  investigation  and  research,  with  a  view  of  in- 
creasing the  efficiency  of  modern  steam  power  units  and  the 
more  useful  heat  value  of  coal. 

32.  Increased  utilisation  of  water-power,  with  aufl  without 
storage  of  water. 

33.  Economical  operation  of  water  turbines  and  increased 
over-all  efficiency  of  plant. 

34.  Water  economy  in  hydro-electric  plants. 

35.  More  efficient  planning  of  flashhoard  work  and  reduction 
in  leakage  and  overflow. 

36.  Better  maintenance  of  a  higher  forebay  level  and  more 
careful  estimating  of  the  river  flow  and  load. 

37.  Improvements  in  operating  methods. 

38.  More  economical  loading  of  main  units,  economies  of 
station  auxiliaries,  closer  co-operation  with  the  steam  plant 
operators,  and  more  rapid  restoration  of  service  and  better 
synchronising  of  maintenance  work,  &c.,  etc. 

39.  Utilisation  of  tidal  power. 


The  International   Electroleclmical 
Commission. 

Meetings  of  the  Advisory  Committee  of  the  International  Electro- 
technical  Commission  were  held  in  Brussels  from  March  27th  to  .31st, 
and  we  have  received  from  the  general  secretary  an  official  account 
of  the  proceedings.  About  3.5  delegates  were  present  from  eight 
different  countries.  Those  representing  Great  Britain  were  Major 
K.  Edgcuinbe,  Mr.  A.  R.  Everest.  Mr.  A.  J.  Stubbs,  Mr.  0.  Rodgers, 
Mr.  W.  B.  Woodhouse,  Mr.  C.  H.  Wordingham  and  Mr.  C.  C.  Walton. 
Before  business  commenced  visits  were  paid  to  the  Yser  battlefields 
and  to  the  devastated  areas  round  Courtrai,  Nieuport,  Dixmude 
and  Ypres. 

Rating. 

The  first  volume  of  the  I.E.C.  Rating  Rules  for  Electrical  Machin- 
ery for  machines  not  exceeding  5,000  volts,  750  k.v.a.  rated  output 
and  50  cm.  in  length  axially,  had  been  previously  approved  for  issue  ; 
this  meeting,  therefore,  devoted  most  of  its  time  to  consideration  of 
questions  which  would  ap])ly  to  larger  machines. 

In  regard  to  hiu'li-voltage  tests,  it  was  agreed  to  recommend  to  the 
National  Committees  that  the  dielectric  tests  given  for  the  smaller 
machines  in  Vol.  I.  of  the  I.E.C.  Rules  should  apply  also  to  large 
machines,  with  the  exception  of  turbo-alternators.  In  regard  to  the 
latter  the  French  Committee's  proposals  that  the  high  voltage  tests 
on  turbo-alternators  and  similar  machines  should  be  increased,  have 
been  referred  to  the  National  Committees  for  consideration.  The 
use  of  embedded  temperature  detectors  for  the  acceptance  tests  of 
electrical  machinery  ^vas  again  discussed,  and  whilst  it  was  generally 
agreed  that  these  should  be  used  in  the  case  of  large  machines,  there 
is  still  a  very  considerable  difference  of  opinion  as  to  the  limit  above 
which  the  use  of  this  method  of  measurement  should  be  compulsory, 
and  the  question  will  need  further  consideration.  The  American 
CJommittee  recommend  the  use  of  embedded  temperature  detectors 
for  all  rotating  machines  larger  than  those  dealt  with  in  Vol.  I.  of 
the  I.E.C.  Rules,  whereas  the  British  Committee  propose  their 
compulsory  use  for  acceptance  tests  only  for  (1)  turbo-generators 
and  similar  machines  over  5,000  k.v.a.,  whatever  the  voltage  and 
core-length  :  (2)  other  rotating  machines  over  90  cm.  core-length, 
whatever  the  kilovolt-amperc  and  voltage  or  over  65  cm.  core-length, 
if  over  6,000  volts  whatever  the  kilovolt-ampere. 

In  regard  to  the  terminal  markings  given  in  Appendix  1  of  the 
I.E.C.  Rules,  it  has  not  been  agreed  to  recommend  these  for  adoption, 
as  the  American  Committee  have  pointed  out  that  it  is  undesirable 
to  (ix  terminal  markings  for  transformers  until  terminal  markings 
for  motor  and  control  apparatus  have  been  settled  ;  the  American 
Committee  has  been  invited  to  forward  a  specific  recommendation 
on  this  point. 

Graphical  Symbols. 

The  British  delegates  submitted  the  British  list  of  graphical 
symbols  prepared,  but  not  yet  issued.  This  British  list  had  been 
based  on  the  proposals  received  from  the  Italian  National  Com- 
mittee, the  B.E.A.M.A.,  and  many  other  sources,  and  it  is  grati 
fying  to  record  that  many  of  them  have  been  adopted  for  recom- 
mendation to  the  National  Committees  for  acceptance  internation- 
ally. 
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""     '  XOMESCLATFRE. 

The  work  on  nonipnclaturo  which  has  licpii  siis|x^ndc(l  during;  the 
war  was  rccominonccd.  The  "joncral  priiiciplos  iipDii  whicli  tlic  work 
should  !»  devcloiK-d  worf  disovissod,  and  it  was  dccidcil  to  pn'pait" 
an  international  elect rotoihnical  vocabulary  takinu  into  considera- 
tion all  the  existin-j;  national  vocabularies.  Kach  National  I'om- 
mittee  is  to  add  a  translation  of  the  delinitioiis  in  its  own  language 
ina  national  edition.  The  vocabulary  is  to  t>e  compiled  so  as  to  in- 
clude a  definition  of  the  word  in  Enfilish  and  French,  and  in  such  a 
way  that  there  will  lie  no  dilliculty  in  tindinj;.  either  in  the  vocabu- 
lary or  in  an  ap[H-ndix,  the  equivalent  words  in  the  various  other 
laniiuajjes.  With  regard  to  the  ipiestion  of  adding  translations  of 
other  lanfTuages  it  was  felt  that  it  would  not  lie  possible  in  the 
orticial  publications  to  extend  beyond  the  ollicial  languages  of  the 
l.K.C,  namely,  English  and  French.  In  order  to  ha-sten  the  work, 
a  Sub-committee  wius  appointed,  a  meeting  of  which  will  Ik-  held 
at  Zurich  some  time  in  .June. 

The  following  recommendation  proposed  by  M.  Paul  .Janet  was 
accepted  for  i-eference  to  the  Xational  Committees  :  In  view  of  the 
fact  that  {")  It  is  of  the  greatest  importance  to  unify  the  electro- 


technical  nomenclature  and  symbols  in  every  eountry  ;  (li)  it  is 
e()ually  of  the  gn'atcst  importance  that  new  electrotechnical  terms, 
•lelinitions  and  symlxils  should  be  forunilaled  from  the  point  of  view 
of  international  usage  ;  (<■)  there  is  a  moii'  or  less  widespread  ten- 
dency towartls  the  ado])tion,  in  various  cases,  of  electnitcchiiicHl 
terms,  detinitions  and  symbols  which  too  often  do  not  aiitiiipat<-  nor 
lend  themselves  to  international  u.se  the  Advisory  Committees 
on  Xomenclatui-e  and  Symbols  feel  that  it  is  very  desirable  that  the 
Xational  Conimittces  shouhl  exercise  in  their  resj)ective  countries 
a  moral  intluence  to  prevent  or  to  stop  the  formulation  of  eh  rtm- 
teehnical  terms,  definitions  and  .synibols  which  would  ultituaUly 
pi-esent  a  serious  obstacle  to  international  agreement. 

STASnARD  Pre-ssitues. 
The  .\dvisorv  Committee  on  Standard  Pressures  for  Insulators 
considered  various  proposals  which  had  been  submitted  by  the 
Xational  Committees,  and  finally  formulated  a  series  of  standard 
high  pressuix's,  together  with  the  i)roposals  for  the  high-])ressure 
test  in  each  case.  These  proposals  will  Ik;  sulimitted  to  the  various 
Xational  Committees  for  thiir  consideration. 


The  Development  of  Electric  Balini^  Presses. 


Owing  to  the  scarcity  of  shipping  facilities  and  the  high  cost  of 
freight,  it  is  of  the  utmost  importance  that  all  l;oo(1s  which  lend  them- 
selves to  such  treatment  without  damage,  should  be  tightly  packed 
in  order  to  increase  the  density  of  tho  bale  and  to  reduce  the  space 
occupied  per  ton.  The  same  argument  applies  equally  to  both  raw 
materials,  such  as  cotton,  wool,  hides,  &c.,  and  to  finished  products, 
such  as  cloth  jjiece  goods.  In  the  ca.se  of  home  trade,  the  advantage 
of  a  tightly  pa<'ked  bale,  with  consequent  gr(\atcr  resistance  to  rough 
usage,  is  also  evident,  in  addition  to  the  saving  due  to  the  decreased 
amount  of  canvas  covering  per  bale  when  the  latter  is  compres.sed. 


Fio.  1. — 25-TON  UrEX-TyPE  Electkic  Pkess. 

Until  the  appearance  of  electric  baling  presses  a  few  years  ago,  no 
machine  had  lx>^n  evolved  which  was  capable  of  producing  the  pressure 
requisite  for  the  packing  trades  and  pressing  industries,  other  than 
those  machines  which  were  oper  ,ted  hydraulically  and  were  often 
inconvenient  for  that  reason.  It  is  almost  obvioas  to  remark  that 
all  levers,  toggles,  screws  and  other  complicated  means  of  obtaining 
mechanical  purchase  have  Ijcen  discarded  in  the  design  of  the 
electrical  press  constructed  by  Messrs.  Hindle  &  Company,  of 
Haslingden,  on  account  of   their  inefficiencj'  or  b<;causc  of   other 


disadvantages.  In  their  place  is  used  a  simple  pulley-block  system, 
with  s])ccially  flexible  steel  wire  roj»s,  at  each  corner  of  the  table. 
The  tail  rope  from  each  corner  is  wound  on  two  or  mor<!  parallel  and 
grooved  winding  drums,  which  are  operated  by  means  of  high- 
efficiency  reduction  gearing  from  the  motor.  By  adopting  suital)le 
sizes  of  winding  drums,  the  travel  can  be  increased  indefinitely, 
which  is  im]Hacticable  with  any  system  of  levers.  The  ase  of  the 
parallel  winding  drums  also  allow.s,  it  is  claimed,  the  full  pressure  to 
be  exerted  at  any  position  in  the  travel  of  the  table,  almost  essential 
projx^rty  \\here  bales  of  varying  materials  and  dimensions  have  to 
be  dealt  with. 

On  consideration  it  will  be  evident  that  when  compressing  resilient 
material,  the  pressure  required  for  a  considerable  portion  of  the 
travel  is  comparatively  small,  but  that  this  pressure  increases  very 
rapidly  towards  the  cndOf  the  compression.  The  advantage  of  the 
electric  motor,  as  apjjlied  to  this  class  of  work,  is  that  current  is 
drawn  from  the  sujiply  mains  in  approximate  proportion  to  the  work 
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l)cing  performed  at  any  instant.  The  current  taken,  therefore,  is 
at  first  very  small,  gradually  increa.sing  to  a  ma.ximum,  when  the 
press  is  stopjicd  automatically  (see.  Fig.  2).  A  further  important 
advantage  is  obtained  by  the  use  of  a  plain  series-wound  iiicitor, 
whose  S])eed  is  automatically  reduced  as  the  pressure  extcrcil  in- 
creases to  the  iilaxinnim,  thus  corresponding  with  the  minimiuu 
motor  speed  and  the  maximum  current  consumption. 

The  motor  used  on  Messrs.  Hindles"  press  is  specially  designed  and 
constructed  to  ojwrate  at  a  high  speed  on  light  loads,  and  is  pro- 
vided with  ball  or  roller  bearings  to  reduce  the  friction  losses  as  low 
as  possible.  The  armature  is  exceptionally  well  banded  and  care- 
fully balanced.  By  these  methods  the  increase  of  speed  from  maxi- 
mum load  to  minimum  load  may  be  easily  br  500  per  cent.,  or  even 
more.  Being  positively  g(>ared  to  tho  winding  drums,  the  motor 
only  revolves,  in  either  direction  as  reqtiired,  when  the  press  table 
is  actually  moving  up  or  down. 
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The  illustrations  show  the  general  mechanical  construction  of  the 
machine.  Fig.  1  is  a  viewof  a  press  to  develop  a  maximum  pressure 
of  25  tons.  This  press  is  fitted  with  a  series  motor  capable  of  a  peak 
output  of  4  B.H.p.  at  4(K)  revs,  per  min.,  and  which  speeds  up  to 
about  2,000  revs,  per  min.  on  light  loads  or  when  running  do«-n. 
Mabhine-cut  double-reduction  spur  gearing  is  employed  between  the 
motor  and  winding  drum.s,  the  motor  pinion  being  of  raw  hide  or 
paper.  The  rated  speed  of  travel  at  the  instant  the  full  pressure  is 
exerted  is  IS  in.  per  minute,  increasing  to  about  90  in.  per  minute 
on  light  loads.  The  average  speed  of  the  talile  is  about  70  in.  per 
minute,  but  varies  slightly  according  to  the  kind  of  material  being 
compressed.  The  tables  measure  5  ft.  long  by  3  ft.  wide,  the  dayliglit 
is  4  ft.,  and  the  maximum  travel  about  3  ft.  Push-button  control 
is  fitted,  with  ""  Up,"  "  Down,"'  and  "  Stop  "  buttons  electrically 
interlocked;  operating  contactor  switches  in  the  controller  box 
mounted  on  the  press.  An  auxiliary  current  limit-switch  prevents 
accidental  overwinding  by  stopping  the  motor  when  the  table  reaches 
the  highest  and  lowest  points  of  travel  respectively. 

When  full  pressure  is  attained,  iiTCspective  of  the  size  of  bale 
under  compression,  the  motor  is  stopped  by  a  maximum  current 
relav  in  the  controller  box.     In  tills  manner,  the  control  is,  it  is 


on  the  oi)posit(!  side  with  asbestos  brake  lining.  A  compression 
sjiring  on  each  stud  forces  the  brake-disc  lining  into  contact  with  the 
revolving  pulley  or  disc,  which  is  mounted  on  a  feather  key  on  the 
end  of  the  shaft,  and  which  can  \x  moved  along  the  shaft  by  means 
of  a  large  circular  nut  so  that  the  air-gap  of  the  magnet  may  be 
adjusted  to  compensate  for  any  wear  of  the  brake  lining.  The  nut 
is  lockeci  in  position  by  the  two  ."Jetscrews  shown  passing  through  the 
nut  into  the  brake  pulley.  While  the  brake  is  released  by  the  magnet 
when  the  motor  is  running,  no  end  thrust  is  caused,  but  immediately 
the  brake  is  applied  by  the  springs  on  interrujjting  the  coil  circuit, 
end  thrust  comes  into  play,  and  is  taken  up  by  the  ball  or  roller 
bearing  in  the  magnet  endplatc.  The  dimensions  of  the  friction 
surfaces  are  suitably  chosen  to  keep  the  thrust  within  reasonable 
limits.  This  novel  arrangement  of  electromagnet  Ijrake  is,  we  are 
informed,  very  positive  and  reliabk'  in  operation,  there  teing  only 
one  moving  part,  the  distance  moved  being  1/32  in.  to  1/16  in., 
according  to  size. 

An  electric  pi-ess  of  larger  size  recently  shipjied  to  the  South  Indian 
Export  Company,  Bombay,  for  baling  hides  and  skins  for  export,  is 
shown  in  Fig.  3.  The  general  principle  is  identical  with  that  of  the 
smaller  press,  with  the  parts  projiortionately  stronger  to  withstand 


Fig.  3. — 200-ton  Opex-type  Electric  Press. 


claimed,  absolutely  mistake-proof,  and  these  features  enable  un- 
skilled labour  to  be  readily  employed,  and  are  ob%'iously  verv  easily 
combined,  o«ing  to  the  purely  electrical  sj-stem  of  conti^ol  of  which 
they  are  inherent. 

With  this  machine  about  100  bales  can  be  made  for  one  Board  of 
Trade  unit.  Electric  presses  of  this  size  are  very  extensively  em- 
ployed for  home-trade  baling,  a  number  having  l)een  used  at  Ministry 
of  Munitions  Depots  for  baling  aeroplane  fabric  during  the  recent 
war. 

Owing  to  the  high  efficiency  of  the  hoisting  mechanism,  provision 
has  to  be  made  to  prevent  the  table  lowering  underload,  due  to  the 
resilience  of  the  compressed  bale,  after  current  is  cut  off.  Owing 
to  the  rapid  action,  it  is  likewise  necessary  that  the  moving  parts 
should  be  quickly  brought  to  rest  when  stopping.  Both  the.se 
objects  are  attained  by  the  adoption  of  an  automatic  brake,  incor- 
porated in  the  motor  itself.  The  details  of  this  brake  are  as  follows  : 
the  circular  endplate  of  the  motor  is  formed  into  an  annular,  iron- 
clad magnet  with  an  energising  coil  through  the  centre  of  which  the 
shaft  protrudes.  This  magnet  attracts  a  cast-iron  brake  disc,  which 
is  supported  on  four  studs  from  the  frame  of  the  motor,  and  is  faced 


the  stresses  imposed  bj-  the  pressure  developed,  which  is  nominally 
200  tons.  The  motor  is  series  wound  and  is  capable  of  a  peak 
output  of  30  B.H.P.  at  230  revs.  j)cr  min.,  increasing  to  about  1,200 
revs,  per  min.  The  tables  of  this  press  are  6  ft.  \fy  4  ft.,,  and  the 
clear  daylight,  or  height  between  the  tables,  is  5  ft.  The  maximum 
travel  is  3  ft.  6  in.  In  this  case  high-efficiency  worm-gearing  is  em- 
ployed for  the  primary  reduction,  and  the  contactor  control  gear 
arranged  separately  as  shown  in  the  illustration.  On  test  the  time 
taken  to  compress  a  bale  of  jute  bags  measuring  5  ft.  free  to  2  ft. 
in  height  was  45  seconds.  Lowering  out  occupied  35  seconds.  The 
maximmu-  current  on  a  440- volt  circuit  (direct  current)  was  60 
amjieres,  the  current  consumed  Ijeing  about  one-eighth  unit  jier 
bale,  i.e.,  eight  bales  per  Board  of  Trade  unit.  The  current  demand 
during  the  compression  of  the  bale  and  lowering  off  is  shown  in  the 
diagram.  Fig.  2,  which  indicates  very  clearly  the  momentary  peak 
load  when  exerting  full  pressure  and  the  clase  approximation  of  the 
current  curve  to  the  theoretical  shape  of  curve  due  to  the  resistance 
of  material  to  compression. 

We  are  indebted  to  Messrs.  Hindle  &  Company  for  the  blocks 
illustrating  this  article. 
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Wireless  Telephony  on  Aeroplanes.' 


V.  K.  l»lliNc:i-:.  <».ii.i:. 


The  summer  of  191")  is  tu-licviHi  to  !«•  ihf  tirst  oi-tiusion  when 
wireless  spoeeh  was  it' (t-iveil  from  an  aeroplane.  In  spito  of  this 
success  the  difficulties  in  producing  pood  articulation  and  a  light  and 
practical  sot  were  great,  hut  they  were  firadually  surmounted. 

At  that  period  the  soft  valve  was  in  ust\  with  a  linie-eoated  pla- 
tinum filament.  The  handling  of  this  by  unskilled  ))ersons  wa.s  one 
of  the  greatest  difficulties.  Otherwise  purely  electrical  difficulties 
have  throughout  been  less  serious  than  the  telephonic,  practical, 
and  'mechanical  ones. 

At  Krst  only  transmission  from  air  to  ground  was  attempted. 
The  first  practical  sot  evolved  was  a  transmitter,  capable  of 
employing  either  speech,  continuous  wave,  or  interrupted  con- 
tinuous wave  (•' tonic  train")  as  shown  in  Fig.  1.  This  was 
essentially  a  self-contained  oscillating  system,  to  which  the 
aerial    was    loosely    coupled.     The    microphone    was    inserted    in 


the  earth-lead,  and  modulated  the  radiation  by"  varying 
the  resistance  of  the  aerial.  The  set  was  provided  with 
three  meters,  A  showing  the  aerial,  a  the  Klamcnt,  and  MA  the 
hinh-tcnsion  feed  currents.  The  plug  (1*)  served  to  bring  into  action 
cither  the  microphone  (M),  buzzer  (B),  or  to  complete  the  circuit  of 
the  artitieial  aerial  (AA).  If  not  plugged  in,  the  set  worked  as  a  plain 
continuous-wave  transmitter.  High-tension  current  was  supplied 
at  600  volts  from  a  dry  battery  of  small  cells,  weighing  about  36' lb. 
The  microphone  was  suspended  on  rubber  in  a  frame  held  in  the 
hand.  ■  Some  of  the  best  grountl  microphones  proved  useless  in  the 
air,  and  the  choice  finally  nested  on  an  old-type  Hunnings  Cone. 
It  is  almost  impossible  to  predict  from  its  behaviour  on  the  ground 
whether  any  particular  microphone  or  type  of  microphone  will  work 
well  in  an  aeroplane.  The  set  weighed,  without  batteries,  10  lb. 
It  was  ased  on  a)  trailing  aerial  2.50  ft.  long  and  enii)loycd  a  wave- 
length of  apjjroximately  300  metres.  The  radiation  wan  very  good, 
on  one  occasion  spoken  messages  being  picked  up  and  recorded 
at  a  distance  of  over  100  miles,  although  the  aerial  current  in  the 
transmitting  aerial  wa.s  less  than  0-2.5  ampere.  The  ordinary 
working  limit  of  range  from  air  tojground  was  about  20  miles  for 
telephony,  30  to  3.5  for  tonic  train,  and  about  double  this  distance 
for  pure  continuous-wave.  At  this  time  it  appeared  best  to  transmit 
to  the  air  by  Morse  only,  and  the  author  made  up  a  valve  receiver 

♦Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Bnginsers. 


with  one  soft  valve.  In  l'.)l(i  ranges  of  from  ."iO  to  .50  miles  were 
obtained  from  a  \  kw.  spark  set,  but  the  adjustments  ])roved  rather 
difficult  for  unskilled  personnel. 

Inteb-Machinb  Communication. 

The  Overseas  Forces  did  not  for  a  long  time  make  any  use  of  air- 
to-ground  telephony,  although  just  before  the  .Vrmistice  its  intro- 
duction for  reconnaissance  and  similar  work,  as  originally  suggested 
in  1!)15.  was  recommended.  An  urgent  demand  arose,  however,  for 
telephonic  comnnniication  U'tween  machines  in  the  air.  The 
necessity  for  using  apparatus  suitable  for  use  by  unskilled  per- 
sonnel, or  by  those  with  very  slight  training,  favoureil  tf-Iejihony  as 
against  telegraphy. 

Easy  working  implied  difficult  designing,  which  was,  however, 
simplified  by  the  introduction  of  a  reliable,  small,  har<l  transmitting 
valve  of  French  typo,  capable  of  handling  about  20  watts,  and 
similar  valves  with  slightly  more  ojjen  grid  for  use  in  rocei)tion.  In 
the  transmitting  apparatus  an  ordinary  reaction  or  regenerative 
circuit  provided  the  radio  power. 

In  every  known  method  of  nuHlulation  variations  of  int<'nsily  or 
output  are  accompanied  by  some  change  of  wave-length.  The 
receiver  can  Ix'  adapted  to  take  advantage  of  one  or  the  other  factor, 
so  that  any  ty]»  of  transmission  should  Ik:  considered  in  relation  to 
its  inception.  Thus  a  receiver  in  which  reaction  is  relied  on,  with  a 
very  steep  and  jicaky  resonance  curve,  is  ])eculiarly  sensitive  to 
wa\('-lcngtli  changes  ;  whci-cas  the  modern  type  of  flatly  timed  high- 
frequency  am])litication  receiver  takes  no  account  of  this,  but  re- 
sponds alone  to  changes  of  anii)litude  or  intensity.  In  any  system 
in  which  the  change  of  w^ave -length  preponderates,  good  or  bad 
articulation  can  Ix;  produced  on  a  reaction  receiver  according  to  tin; 
slojie  of  the  resonance  curve  on  which  the  adjustment  is  miwle.  A 
slight  changes  of  wave-length  will  produce  enormous  variations  of 
intensity  in  the  receiver,  but  there  is  considerable  distortion  of  sjieech 
i|uality,  since  the  true  jiroportionality  is  lost. 

Method  of  Contuol. 
No  method  of  controlling  tlu;  radiation  directly  by  the  micro- 
phone proved  satisfactory,  and  the  choice  fell  on  some  form  of  in- 
direct control.     In  the  final  arrangement,  the   "  choke  "  control, 
the  modulation  is  applied  to  the  anode  circuit  of  the  control  valve. 


Suppose  that  in  the  anode  feed  circuit  of  a  simple  valve  oscillator 
is  placed  the  sci'ondarj-  winding  of  an  ordinary  step-up  transformer, 
the  primary  of  which'is  a  microphone  and  battery  circuit.  Varia- 
tions produced  by  the  voice  will  give  rise  to  changes  of  the  potential 
'•  control  ■'  valve  whose  grid  is  acted  on  by  the  original  microjihone 
in  the  anode  feed  circuit.  For  magnifying  this  effect  we  introduce 
a  transformer,  whose  anode  is  in  scries  with  a  one-to-one  trans- 
former in  })lace  of  the  original  one.  If  the  two  valves  are  com- 
parable and  supplied  with  similar  high  tension,  we  can  ajiply  a 
modulation  or  variation  of  the  same  order  as  the  energy  dealt  with 
by  the  first  or  "  jiower  '  valve.  The  control  valve  can  be  sujjplied 
from  the  same  sour(«  of  high  tension  as  the  power  valve  :  the 
transformer  lx;comes  a  choke  coil,  and  the  filaments  and  microphone 
primary  circuit  may  be  worked  off  the  same  low-tension  battery. 
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The  circuit  now  becomes  as  shown  in  Fig.  2  in  which  P  is  the  power 
and  C  the  control  valve,  L  is  the  choke  coil,  and  T  the  microphone 
transformer.  H  T  is  the  source  of  high-tension  supply,  and  F  is  the 
filament  battery.  When  variations  take  place  in  the  control-valve 
anode  circuit  at  speech  frequency,  large  surges  are  set  up  in  that 
of  the  power  valve,  which  may  appro.Kimate  to  the  original  high- 
tension  direct  current  potential  and  so  sweep  the  output  from  nearly 
double  its  steady  value  to  almost  zero. 

Choke  control  proved  eminently  suitable  for  air  working.  There 
are  no  critical  adjustments  anywhere,  and  almost  every  constant 
can  bo  changed  within  wide  limits.  F'or  a  sound  frequency  of  750 
per  second  an  inductance  of  not  less  than  5  henries  is  required  ;  after 
that,  the  curve  flattens  out,  and  almost  any  higher  value  is  immaterial. 
Resistance,  however,  is  alwaj-s  detrimental.  The  little  20-watt 
choke  control  set,  outlined  above,  became  the  standard  R.A.F.  set 
with  which  all  the  air  transmission  has,  up  to  the  prtJsent,  been  done. 

The  Use  of  Remote  Control. 
.■\s  regards  the  general  lay-out  of  the  set  (Pig.  3),  the  use  of  "  remote 
control  "  was  an  important  feature.     The  set  could  be  mounted  at 


a  distance  in  any  convenient  position,  and  only  a  very  small  control 
unit  for  operating  it  was  brought  within  reach  of  the  users  hand. 
In  the  transmitter  no  adjustments  «ere  necessary,  as  a  fixed  wave- 
length a  definite  aerial,  and  fixed  reaction  were  used,  so  that  the 
control  unit  carried  only  a  switch,  an  aerial  ammeter,  and  plugs  for 
microphone  and  telephone  receiver.  The  aerial  ammeter  was 
merely  an  indicator  that  all  was  well.  The  switch  made  or  broke 
the  dynamo  field,  til<vment  and  microphone  circuits,  so  that  when 
It  «-as  off  every  circuit  was  dead. 

Remote  control  also  tended  to  mental  directness.  It  was  necessarv 
increly  to  switch  on  and  talk.  Although  the  first  telephone  had 
been  suppHed  with  high-tension  current  from  dry  cells,  these  had 
been  completely  superseded  by  small  air-driven  generators.  The 
standard  generator  adopted  gave  about  600  volts  from  one  com- 
mutator at  Its  normal  speed  of  4,000  r.p.m.,  while  the  6- volt  filament 
accumulators  were  floating  across  the  low-tension  side.     Moderately 


good  electrical  regulation  was  piovidcd  by  a  demagnetising  fieltl- 
winding  system. 

We  come  next  to  the  microphone  proper.  The  disturbing  elements 
are:  (1)  mechanical,  and  (2)  acoustical.  The  former  include  the 
shaking  up  of  the  carbon  granules  by  movements  of  their  con- 
tainer, and  slow  distortions  of  the  diaphragm  under  varying  air- 
pressures.  Neither  is  serious,  and  the  first-named  is  almost  com- 
pletely eliminated  by  holding  the  microphone  in  the  hand— the 
finest  possible  shock  absorber.  The  acoustical  difficulties  are  far 
worse,  because  the  noises  which  it  is  desirable  to  reject  are  of  the  same 
order  as  the  sounds  that  are  to  be  accepted.  Eventually  microphone 
was  designed  almost  insensitive  to  sounds  of  the  noise  intensity,  but 
responsive  to  the  powerful  concentrated  sound  waves  of  a  voice 
impinging  upon  it  from  a  very  short  distance.  By  choosing  a 
suitable  thickness  of  diaphragm,  size  of  granule,  tightness  of  packing, 
&c.,  combined  with  heavy  damping,  a  satisfactory  microphone  was 
arrived  at.  It  was  curiously  ineffective  on  the  ground,  but  took  on 
a  new  sprightUness  in  the  air. 

The  problem  in  receiving  was  to  combine  considerable  sensitive- 
ness, loud  signals  free  from  distortion,  and  minimum  of  adjustment. 
It  was  only  lately  that  high-frequency  magnification  became  suffi- 
ciently manageable  for  introduction  into  aircraft,  and  low  frequency 
could  not  be  pushed  far  without  making  a  set  far  too  sensitive  to 
mechanical  shocks.  The  surviving  arrangement  consisted  of  a 
detector  valve  with  reaction,  and  t^^o  note  magnifications.  The 
detector  valve  was  not  energised  direct  from  the  aerial,  but  through 
an  ••  aperiodic  "  circuit,  i.e.,  one  approximately  syntonised  by  its 
self-caj5acity,  which  reduces    magneto  noise  considerably. 

The  application  of  remote  control  to  the  receiver  really  antedates 
its  adoption  on  the  transmitter.  The  principle  involved  is,  that 
the  increase  in  emission  caused  by  brightening  the  filament  of  the 
detector  valve,  whose  anode  current  is  concerned  in  the  reaction, 
steepens  the  characteristic  curve  and  so  determines  the  osciUatorv 
condition,  when  the  circuits  have  been  adjusted  near  the  critical 
point  ;  a  condition  which  can  easily  be  provided  for  in  the  design. 
The  adoption  of  this  principle  had  a  large  share  in  the  success  of  the 
aircraft  telephone. 

H.F.    MAGSIFlCiTlON. 

Prior  to  the  war  high-frequency  magnification  by  resonance 
methods  had  been  in  use,  and  attempts  were  made  to  effect  it  by 
simple  means,  aperiodically  if  possible,  in  which  the  French  experts 
had  taken  a  leading  part.  Capt.  Round  eventually  unified  and 
correlated  the  various  circuits,  showing  how  all  such  transformers 
could  be  considered  to  be  essentially  resonance  transformers,  differ- 
ing only  in  damping.  Special  low-capacity  valves  were  introduced 
with  maximum  damping,  and  high-frequency  magnification  was 
tamed  and  harnessed. 

The  first  fruit  of  this  advance  was  a  five-valve  receiver,  which  was, 
as  compared  with  the  former  three-valve  receiver,  about  10  times  as 
sensitive  for  strong  signals,  and  30  times  for  weak  ones. 

Since  the  new  type  of  receiver  had  not  come  into  general  use  up 
to  the  time  of  the  Armistice,  all  actual  work  was  done  with  the  three- 
valve  receiver  and  transmitter  already  described.  Traihng  aerial 
wires  of  120  ft.  length  were  used  in  the  transmitting  machines,  with 
an  aerial  current  of  about  0-4  ampere,  while  the  receiving  machines 
had  aerials  of  from  SO  ft.  to  100  ft.  in  length.  The  normal  safe  work- 
ing range  from  machine  to  machine  was  about  4  miles,  while  the 
range  to  a  ground  station  was  from  20  to  50  miles  or  more. 

Wireless  telephony  also  assumed  great  importance  for  home 
defence  against  air  raids  ;  and  a  chain  of  ground  stations  of  consider- 
able power  was  put  up  capable  of  transmitting  up  to  about  100  miles 
to  a  machine  in  the  air,  in  order  to  warn  the  patrols  of  the  approach 
of  an  enemy. 

^  After  the  signing  of  the  Armistice  the  Cologne  postal  service  was 
equipped,  both  ground  and  air,  entirely  with  the  Uttle  aircraft  sets, 
and  some  remarkable  results  were  obtained.  The  ground  stations, 
which  had  70  ft.  masts,  were  set  at  50  miles  apart,  and  could  transmit 
30  miles  to  a  machine,  or  receive  from  a  machine  at  a  distance  of 
about  50  miles. 

The  International  Convention  has  specified  as  the  maximum 
allowable  an  input  of  100  watts  for  the  transmitter.  Choke  control 
will  be  retained.  All  t.ypes  of  transmission  will  be  provided  for. 
The  receiver  wiU  have  three  high-frequency  magnifications  and  one 
low,  making  with  the  detector  five  valves,  and  the  combined  trans- 
mitter and  receiver  will  "be  worked  from  one  remote  control.  Bat- 
teries.will  be  retained  at  present  for  filament  lighting,  but  in  the 
near  future  a  perfectly  silenced  and  regulated  generator  may  permit 
of  the  abolition  of  the  battery. 

CJround  stations  will  be  equipped  for  direction-finding  with  a 
transmitting  mast  one  or  two  hundred  yards  away  controlled  from 
the  receiving  building,  and  matters  ^^ill  probably  be  so  arranged  that 
the  ordinary  P.O.  land  lines  can  be  plugged  direct  on  to  the  wireless, 
so  that  a  man  mav  talk  direct  from  his  office  to  a  machine  in  the  air. 
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Electricity  Supiily  Tariffs. 


A  discu6.sion  on  thi"  above  subject  took  place  at  a  recent  meeting 
of  the  North-Western  Centre  of  the  [nstitiition  of  Electrical 
Engineers. 

The  discussion  was  ojiened  by  Mr.  S.  J.  \Vat.<on,  who,  in  liis  intro- 
ductory remarks,  pointed  out  tliat  the  principal  items  of  e.vjienso 
in  supplying  electrical  enerj;y  weiv  as  follows  : — 

(1)  Power  station,  including  (<i)  annual  charges  for  capital  em- 
ployed, (b)  wages,  (o)  management,  (</)  rates  and  («■)  materials,  in- 
cluding fuel.     (2)  Transmission,  including  (a)  capital  charges,  tb) 
maintenance  and  (r)  losses.     (."?)  Transformation  and  or  conversion  •-' 
(a)  capital  charges,  (b)  attendance,  (-•)  maintenance  and  (</)  lasses.  ' 

(4)  Distribution  (a)  capital  charges,  (i)  maintenance  and  (<•)  losses. 

(5)  Metering  and  accounting. 

The  only  item  in(lc]xMuk'iit  either  of  the  rate  at  which  a  supply 
is  taken  or  of  the  actual  nuiulier  of  units  supplied,  was  that  of 
metering  and  accounting,  which  only  represented  a  small  proportion 
of  the  tot«l  costs,  but  was  of  some  importance.  The  e.\|x>nditure 
])er  annum  on  most  of  the  other  items  was  unaffected  by  the  numlx-r 
of  units  actually  supplied,  but  was  fixed  by  the  rate  at  which  the 
supply  was  u.setl. 

The  costs  at  the  jjower  station  might,  then-fore,  be  resolved  into 
two  parts — namely,  the  standing  costs,  amounting  to  llj-  jx-r  annum 
per  kih>watt  of  maxinunn  (leman<l,  and  a  running  cost  equal  to  i/  [xncc 
per  unit  sent  out.  --^s  an  example,  Mr.  Watson  assumed  £5  [X'r  kilowatt 
per  annum  of  ma.ximum  demand  and  a  running  cost  of  0-40(l.  ]Xt  unit 
supplied,  ba,s(>d  on  fuel  at  ."{Ss.  6d.  jx;r  ton,  and  discussed  the  in- 
tiuence  of  the  load  factor  and  diversity  factor.  The  product  of  load 
factor  multiplied  by  the  diversity  factor  could  not  exceed  UH) ;  but 
a  100  per  cent,  load  factor  at  the  power  station  would  be  ecjually 
attained  whether  a  numlxT  of  consumers  have  a  load  factor  of 
1  par  cent,  with  a  diversity  of  100  or  a  load  factor  of  100  jx^r  cent. 
with  a  diversity  of  1.  The  standing  portion  of  the  cost  at  the  power 
station  might,  therefore,  be  fully  secured  by  a  charge  varying  Ixjtwcen 
the  very  wide  limits  of,  say,  £3  per  kilowatt  of  maximum  demand 
per  annum  for  consinners  having  a  load  factor  of  KM)  jx-r  cent,  and  a 
diversity  of  1  or  of  Is.  per  kilowatt  of  maximum  demand  |xt  amuim 
for  consumers  having  a  load  factor  of  1  per  cent,  and  a  divci-sity  of 
100,  the  cost  jx»r  unit  supplied  remaining  unaltered. 

For  the  standing  portion  of  the  costs  jjer  kilowatt  p?r  annum 
of  the  rated  capacitj'  of  the  transmission,  transformation  or  con- 
version and  distribution  systems,  a  figure  of  l,"?  jx-r  annum  was 
a>ssuined  to  cover  the  provision  of  such  equipment  and  the  constant 
los.ses,  attendance  and  maintenance.  Here,  again,  the  standing 
portion  of  the  costs  incurred  on  transmi.ssion,  &c..  might  be  met  by  a 
charge  which  may  vary  between  tlie  limits  of  £.3  per  kilowatt  of 
maximum  demand  per  annum  for  consumei-s  having  a  load  factor 
of  100  per  cent,  with  a  diversity  of  1  or  of  7-2d.  ikt  kilowatt  of 
maximum  demand  jxjr  annum  for  consumers  having  a  load  factor 
of  1  ijer  cent,  and  a  diversity  of  100.  The  original  running  cost  of, 
say,  0-40tl.  jx'r  unit  would  require  some  addition  to  compensate  for 
that  portion  of  the  losses  in  transmission,  &c.,  which  varies  with  the 
units  consumed.  Strictly,  however,  transmission,  transformation 
or  conversion  and  distribution  should  be  considered  under  three 
separate  headings. 

The  Question  of  Tariffs. 
In  considering  tariffs  it  was  convenient  to  discriminate  lietween 
large  bulk  supplies  or  supplies  to  large  industrial  concerns  and  detail 
distribution.  For  the  former  class  of  supply  orUy  two  tyj)es  of 
tariff  had  Ix'cn  generally  in  u.se — namely,  ( 1 )  a  compound  charge  of 
£x  per  annum  per  kilowatt  demand  plu-f  a  charge  of  i/  |x;nce  for  each 
unit  used ;  and  (2)  a  flat  rate  roughly  equal  to  the  average  price 
per  unit  which  the  compound  charge  was  cxjiected  to  yield,  assuming 
a  certain  load  factor;  provision  being  made  in  both  cases  for  a  varia-. 
tion  in  the  charge  per  unit  for  any  change  in  the  price  paid  per  ton 
for  fuel  from  a  fixed  standard.  It  was,  however,  difficult  to  ensure 
that  any  particular  load  factor  would  be  reached  and  maintained. 
Hence,  the  compound  charge  method  was  Ixjcoming  the  standard 
practice,  though  there  were  considerable  differences  in  the  method 
of  applj-ing  tliis  form  of  tariff.  In  framing  a  compound  tariff,  the 
running  charge  should  as  closely  as  possible  be  based  on  the  cost 
for  fuel  and  losses  incurred  by  each  unit  transmitted,  transformed 
or  converted  and  distributed.  The  general  adoption  of  a  47  or  48 
hoUr  working  week  instead  of  .'54  to  .56  hours  had  reduced  the  load 
factor  from  about  .31  o  jx-r  cent,  to  27  \yeT  cent.,  and,  as  the  diversity 
of  this  particular  cla.ss  of  load  rarely  reached  1-2,  the  resultant  usage 
of  the  whole  equipment  had  Vieen  reduced  from  .37-8  yier  cent,  to 
32;4  jtCT  cent.  Clearly  such  a  change  would  materially  affect  the 
resiilts  of  a  rate  fixed  on  the  above  ba-sis.  One  of  the  first  engineers 
Ui  rpco^nisc  the  necessity  of  introducing  a  compound  tariff  for 


consumers  requiring  a  supply  fot  several  Imurs  n  day  was  the  late 
Dr.  John  Hoiikinson,  In  his  |)ivsidciitial  aildiv.ss  to  the  .Junior 
Kngineering  SiKiety  on  I>c-emlx>r  4,  I8!I2,  he  aiuilysed  the  capital 
ex|x'nditun'  and  working  ex|)enses  of  a  typi<'al  lighting  station  of 
that  iMTJod.  The  annual  expenses  were  divided  into  two  parts — 
i.c,  (1)  those  indejx'ndent  of  the  hours  duriii'j  wliiih  the  supply  is 
u.sed,  and  (2)  tho.se  directly  proportional  to  the  actual  units  s,u]>plied. 
The  final  result  obtained  was  that  "  it  will  cost  tfiwe  giving  the 
supi)ly  not  m\i<b  less  than  £1 1  |X"r  anmuu  for  every  kilowatt — that  is, 
►'for  every  unit  ]X'r  hour  which  the  consumer  can  take  if  he  wishes — 
'and  afterwards  to  actually  give  the  supply  will  not  cost  very  much 
more  than  Jd.  ]Kr  unit  "  (with  coal  at  20s.  per  t(m),l)r.  Hopkinson 
recognised  that  the  application  of  his  method  to  certain  classes  of 
consuincT's  would  bring  the  average  charge  |K'r  unit  to  a  higher 
amoinU  than  allowed  under  the  .\cts.  He  thei-efore  i)roposed  that 
it  should  Ih-  applied  as  an  alternative  to  the  existing  Hat  rate.  The 
principles  adopted  by  Hopkinson  in  dividing  up  the  co.sts  had 
withstood  the  test  of  time,  and,  with  slight  variations,  were  accepted 
to-day. 

Attempts  had,  however,  boon  made  to  employ  other  tariffs  which 
might  Ix!  ex|x;ctcd  to  yield  approximately  the  same  results. 

Chakoing  for  Power  Supply. 
In  (connection  with  motor  power,  for  instance,  the  following  forms 
of  tariffs  were  in  use  : — 

1.  A  sliding  scale  of  charges  from,  .say,  .3d.  jx^r  unit  down  to  Id,, 
based  on  the  number  of  units  used  per  hoi'se-powcr  [xu-  quartci'  (ji- 
year. 

2.  Several  Hat  rates  starting  at  about  3d,  jx-r  unit  down  to  a  .Id., 
based  solely  on  the  numl)er  of  units  used, 

3.  The  maximum  demand  sy.stem  introduced  l)y  Mr.  Arthur 
Wright  at  Brighton  in  1893  provides  that  a  comparatively  high  price 
is  charged,  say,  of  3d,  to  4d,  ]X'r  unit  for  the  use  of  the  maximum 
demand  a  certain  numlx-r  of  liours  pci  annum,  and  a  nmch  lower 
prices  say  from  Jd.  to  Id.  jwr  unit,  for  all  additional  consumption, 
in  some  cases  an  intermediate  rate  is  charged  for  the  units  corres- 
ponding to  the  use  of  the  maximum  demand  for  a  certain  number 
of  additional  hours  before  the  lowest  rate  is  rcachoil. 

4.  Several  flat  rates  per  unit  deix^nding  on  the  purpose  for  which 
the  supply  is  used  ;  for  instance,  cranes,  lifts  and  hoists,  3d.  per  unit  ; 
motors  used  intermittently  in  workshops,  2<1.  \ht  unit  ;  motors  used 
continuously  during  ordinary  factory  hours.  Id.  ]x'r  unit. 

With  the  exception  of  the  sliding  scale  based  on  (|uantity,  aU  of 
'these  tariffs  gave  results  somewhat  similar  to  those  obtained  by  the 
Hopkinson  method,  and  there  were  now  very  few  eases  where  one 
flat  rate  jxr  unit  was  charged  for  power  without  any  variation  due 
to  load  factor  or  quantity. 

For  ordinary  lighting  purposes,  various  tariffs  were  more  or  less  akin 
to  the  Hopkinson  method.  W'ith  the  ma.ximum  demand  system,  the 
I)rimary  charge  was  6d.  or  7d.  per  unit,  with  a  secondary  charge 
of  Id.  to  3d.  \ter  unit.  Where  several  flat  rates  were  charged,  these 
might  Ix!  7d.  per  unit  for  short-hour  users,  such  as  office,  warehouses, 
schools,  &c.,  6d.  per  unit  for  shops  and  ."id  jx^r  unit  for  long  hour 
users,  such  as  places  of  amusement,  hotels,  public  houses  and  ba.se- 
ments.  Concessions  were  sometimes  made  in  the  form  of  discount 
off  a  fixed  flat  rate,  varying  with  the  nunilxT  of  hours  the  sujiply  was 
used  or  on  ths  quantity  taken.  For  lighting  only,  the  income 
derived  from  houses  rated  at  £20  to  £40  a  year,  which  largely  pre- 
dominated in  industrial  areas,  would  not  exceed  an  average  of  £3 
to  £(>  |)er  house  jwr  annum,  an  amount  inadequate  to  cover  the  costs 
incurred.  Special  tariffs  had,  therefore,  been  devised  with  a  view  of 
increasing  the  revenue  ]xr  house  by  encouraging  the  use  of  the  sujjply 
for  purposes  other  than  lighting — e.g.,  domestic  power,  heating  and 
cooking.  The  object  sought  to  bo  obtained  by  such  tariffs  was 
that  (1)  it  should  yield  an  income  per  hou.s(^  liearing  a  close  approxi- 
mation to  the  costs  incurre'd ;  (2)  it  should  Ix-  easily  understood  by 
consumers  ;  (3)  only  one  system  of  wiring  should  Ix:  required  wi^li 
one  meter ;  (4)  it  should  induce  consumers  to  use  the  supply  for  all 
l)0.ssible  purposes  ;  (5)  it  should  encourage  the  consumer  to  wii-e 
for  the  maximum  points  of  usage. 

Standikg  Charge  plus  Charge  per  Unit. 
Various  tariffs  involved  a  fixed  standing  charge  jx;r  annum  ami 
a  low  charge  for  each  unit  supplied  ;  but  such  methods  possessed 
disadvantages,  because  there  was  a  marked  difference  in  the  habits 
and  in  the  conditions  of  usage  between  those  occupying  a  large  antl 
a  small  house. The  standing  portion  of  the  charge  per  annum  was 
obtained  in  an  arbitrary  fashion,  without  regard  to  the  value  of  the 
actual  services  rendered.  The  costs  did  not  dejx-nd  in  any  real  sense 
on  an  assunied  demand,  the  rato^ble  value  or  the  number  of  rooms  ; 
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yot  some  of  these  systems  had  proved  effective  in  practice,  and 
resulted  in  a  large  increase  in  consinnjition  and  revenue.  Much 
less  care  and  concern  was  shown  in  using  the  sUpply  if  a  consumer 
realises  that  only  Jd.  or  Id.  jjer  unit  had  to  be  paidafter  the  standing 
charge  is  met,  and  additional  consumption  was  thereby  assured. 

The  strict  application  of  the  Hopkinson  differential  charge  or 
of  the  ma.ximum  demand  system  was  unworkable  for  domestic 
purposes,  mainly  because  consumers  could  not  understand  why  the 
amount  payable  as  a  standing  charge  should  vary  quarter  by  quarter 
or  year  by  year.  He  therefore  su])ported  the  necessity  of  some  form 
of  tariff  ensuring  a  standing  charge  per  annum  plus  a  low  running 
charge  per  unit.  In  connection  with  •  domestic  tariffs,  one  other 
system — namely,  a  fixed  annual  charge  per  lamp  installed,  without 
any  charge  per  unit  used — had  the  undoubted  advantage  of  sim- 
jilirity  when  applied,  say,  to  small  cottages  or  workmen's  dwellings  ; 
liut  wasjapt  to  lead  to  a  wasteful  use  of  the  supply,  and  it  could  not 
cDnveniently  be  adopted  when  heating  or  cooking  appliances  were 
installed. 

An  immense  amount  of  good  would  result  if  an  effort  was  made 
to  standardise  methods,  so  that  some,  at  least,  of  the  manyanoraalies 
which  existed  in  the  charges  of  adjacent  undertakings  might  dis- 
appear in  the  future. 

A  Short  Discussion. 

~In  the  subsequent  discussion,  Mr.  J.  Frith  agreed  that  the  mixed 
tariff  did  not  take  account  of  the  effect  of  the  different  times  at  which 
the  maximum  loads  of  consumers  camo  on.  He  afso  endorsed  the  need 
for  an  easity  understood  tariff  and  for  uniformity  in  adjacent  areas.  The 
outlooks  of  a  private  electrical  sup|ily  ininpaiiy  and  a  municipality  were 
essentially  different.  The  domcstu-  tariff  witli  a  fixed  charge  per  annum 
did  substantial  justice  and  worked  well  in  [iractice.  Mr.  W.  J.  H.  Wood 
also  referred  to  the  need  for  uniformity,  and  approved  of  a  fixed  charge 
ptus  a  fixed  charge  per  unit.  It  was  a  mistake  to  adopt  two  distinct 
rates,  a  power  rate  and  a  basic  rate.  Mr.  S.  L.  Pearce  saifl  that  the 
uniform  charge  was  now  out  of  the  question.  Corrcit  systrm^  uiust  be 
liased  upon  proved  costs,  and  not  influenced  by  nutliMil-  im  \  nliug  in 
quite  a  different  district.  Tfie  value  of  the  diversity  fariMi  ^i\rii  Ijy  Mr. 
Watson  (1-2)  was  low  ;  in  his  own  district  it  was  about  2-2.  He  feared 
tfiat  in  existing  conditions  it  was  impracticable  to  expect  uniformity 
of  charges  ;  but  it  might  be  possible  to  have  a  uniform  charge  for  bulk 
supplies.  Mr.  Romero  consicliiv.l  lliat  llie  Hopkinson  sy.sterQ  in  a 
modified  form  could  he  advantaji  "nly  :i|i|ilii'd  to  lighting.  He  took  a 
hopeful  view  of  the  future  of  eke  tnr  liritiiiu.  Mr.  W.  Fennell  argued 
that  the  scientific  basis  of  determinmi;  rates  had  been  overdone.  Prac- 
tice should  resemble  more  closely  that  in  other  industries.  The  Chair- 
man said  that  in  practice  the  Hopkinson  system  had  to  be  altered  to 
meet  the  needs  of  individual  consumers  ;  but  a  variation  of  it  was 
essential  for  bulk  supply.  The  time  had  come  for  wholesale  scrapping 
of  some  of  the  earlier  regulations  afliecting  the  supply  of  electricity.  Mr. 
Drummond  P.iTOS  suggested  that  tlie  t'orporation  might  aid  the  small 
consumer  by  accumulating  a  stock  of  material  from  wliich  he  could 
obtain  motors,  &c.  Mr.  Franks  illustrated  the  drawbacks  of  unexpected 
changes  in  the  conditions  of  supply.  The  variation  in  voltage  was  one 
thing  that  prevented  manufacturers  adopting  electricity. 

Mr.  Watsox,  in  reply,  agreed  with  Mr.  Frith's  conception  of  the 
coioperative  outlook  of  a  municipal  authority.  Prices  must  be  auto- 
matically adjusted  to  changes  in  cost  of  production.  He  was  glad  to 
have  Mr.  Frith's  support  of  the  rateable  value  system  of  charging  domes- 
tic consumers  which  seemed  the  most  satisfactory  of  all  systems.  The 
cost  must,  however,  be  reduced  to  make  electric  heating  practicaljle. 
Mr.  Pearce's  figure  for  the  diversity  fivctor  would  closely  approach  his 
ottii  if  worked  out  on  a  similar  basis — i.i'.,  it  not  extended  to  small  users. 
He  did  not  agree  with  the  suggestion  that  a  40-hour  week  would  bring 
the  working  hours  within  the  convenient  limits  of  7.30  a.m.-4  p.m.  In 
his  experience,  manufacturers  would  not  readily  rearrange  their  hours 
in  order  to  get  a  supply  at  a  lower  rate. 


A  New  L.ov-PoAi'er  L-amp  Rectifier  of 
Alternating   Current. 

My    JOHN    SCOT'l-TA«GART. 

The  writer  is  indebted  to  the  Edison  .Swan  Electric  Company,  Ltd., 
for  jiermission  to  give  details  of  a  thermionic  rectifier  which  he  has 
recently  evolved  at  their  works.  It  was  desired  to  design  a  rectifier 
which  took  the  form  of  an  electric  lamp  and  could  be  plugged  into 
the  ordinary  alternating-current  supply.  The  required  rectified 
current  was  in  the  neighbourhood  of  100  milliamperes.  It  was 
decided  that  the  most  convenient  method  of  obtaining  direct  current 
from  an  incandescent  lamp  would  be  to  employ  an  elaborated  appli- 
cation of  what  is  termed  the  Edison  effect. 

Edison  found  that  if  a  metal  plate  were  inserted  in  an  ordinary 
lamp  and  connection  were  taken  from  this  plate  through  a  milli- 
ammeter  to  the  positive  side  of  a  filament  heated  by  direct  current, 
current  passed  through  the  milliammeter.  If,  however,  connection 
from  the  plate  were  taken  to  the  negative  side  of  the  filament  no 
current  was  registered  by  the  milliammeter.     This  interesting  effect 


led  up  to  the  development  by  Fleming  of  the  thermionic  valve.  The 
current  through  the  milliammeter  is  due  to  electrons  emitted  by  the 
filament  which  pass  to  the  plate  when  the  latter  is  at  a  positive 
potential  with  res[]ect  to  a  jiortion  of  the  filament 

The  author  decided  to  place  a  flat  nickel  plate  Ijetween  the  two 
legs  of  the  horse-shoe  filament  of  spiralised  tungsten  wire.  External 
connections  were  taken  from  the  middle  point  of  the.  filament,  and 
also  from  the  plate.  Across  these  two  external  connections  is  con- 
nected the  load  through  which  the  Tntified  current  has  to  pass. 

Let  us  assume  that  the  p.ilinl  i:il  across  the  filament  is  240  volts. 
It  will  be  seen  that  the  pol'-ntial  of  the  plate  will  be  practically  the 
same  as  the  potential  of  the  middle  point  on  the  filament.  Conse- 
quently, at  the  posbk  of  one  half  cycle  the  plate  will  be  at  a  potential 
of  -|-120  volts  with  respect  to  the  negative  end  of  the  filament,  and 
will  consequently  draw  to  itself  electrons  from  that  portion  of  the 
filament  between  the  negative  end  and  the  mid-way  ])oint.  Since 
the  P.D.  between  the  plate  and  fli.'  negative  end  of  the  filament  will 
be  the  tnaximum  value,  the  ma  |.iiii  \  df  the  electrons  will  come  from 
that  portion  of  the  spirall-cd    lilamrnt.     Since  the  plate   will   be 


negative  with  respect  to  the  other  half  of  the  filament,  none  of  the 
ele'otrona  emitted  by  that  half  will  pass  to  the  plate.  When,  how- 
ever, the  direction  of  the  alternating  current  changes,  the  reverse 
process  will  take  place.  In  this  manner,  there  -w-ill  alwa^-s  be  a  flow 
of  electrons  to  the  plate  from  one  half  of  the  filament ;  consequently, 
the  device  will  act  as  a  full-wave  rectifier  of  alternating  current,  and 
will  supply  direct  current  suitable  for  use  in  valve  receiving  circuits 
and  oscillators.  By  using  filaments  of  greater  diameter  consideraljle 
rectified  currents  may  be  obtained,  although  currents  of  1  ampere 
are  not  likely  to  be  exceeded. 

Since  the"plate  is  situated  between  two  legs  of  the  filament,  the 
lamp  may  be  used  for  ordinary  electric  lighting  purposes  as  well  as 
for  use  as  a  rectifier.  It  has,  however,  been  found  more  efficient  to 
enclose  the  two  legs  of  the  filament  in  a  cylindrical  anode  The 
complete  rectifier  then  presents  the  apjjearance  shown  in  Fig.  1. 
In  this  case,  however,  the  eyUndrical  anode  shields  the  light  from 
the  filament.  This  form  of  rectifier  has  been  used  with  considerable 
success  on  valve  receiver  circuits  by  connecting  a  large  condenser  of 
about  10  mfd.  capacity  across  the  rectified  svipply  terminals.  This 
condenser  acts  in  the"  ordinary  way  as  a  reservoir  from  which  the 
direct  current  is  drawn. 


Sir  Robert  Home,  President  of  the  Board  of  Trade,  has  constituted 
his  private  office  at  the  Board  as  follows  :  Principal  Private  Secretary, 
Mr.  Cecil  Litchfield ;  Second  and  Third  Private  Secretaries,  Mr.  C. 
Patrick  Duff  and  Mr.  E.  W.  Reardon  ;  Parliamentary  Private  Secretary 
(unpaid),  Mr.  F.  C.  Thomson,  M.P. 
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Correspondence. 


THE  SOITHAMI'TON  DISPUTE. 

TO    THE    EDITOR    OF    THE    KI.ECTRICI.XN. 

Sir  :  I  desire  on  the  part  of  the  Eleetrical  Power  Engineers" 
Association  to  make  the  following  statement : — 

Thi.s  dispute  hinges  on  the  fact  that  .Mr.  Hooper,  a  member 
of  the  staff  of  the  electricity  undertaking,  recently  resigned 
his  membership  of  the  Electrical  Trades' Union  and  joined  the 
Electrical  Power  Engineers"  Association.  Mr.  Hooper  was 
formerly  a  charge  engineer  in  the  generating  station,  but  in 
November,  1919,  he  was  promoted  to  the  position  of  station 
superintendent.  In  this  capacity  he  was  in  charge  of  the 
maintenance  of  the  plant  and  controlled  a  number  of  men, 
who  were  members  of  various  unions,  such  as  the  A.S.E.,  &c. 
On  his  assuming  this  position  he  decided  that  he  could  not 
properly  remain  a  member  of  the  E.T.U.,  and  consequently 
tendered  his  resignation,  at  the  same  time  indicating  liis 
reasons  for  the  step  he  was  taking.  His  resignation  was  not  at 
first  accepted,  but  he  insisted.  In  February,  1920,  he  became 
a  member  of  the  Electrical  Power  Engineers'  As.sociation 
because,  in  his  opinion,  it  was  the  Association  which  included 
within  its  scope  officials  in  electricity  undertakings  occupying 
positions  similar  to  his  own.  Further  though  he  had  received 
benefits  whilst  a  charge  engineer,  the  grade  which  he  now 
occupied  was  not  covered  by  any  E.T.U.  Awards. 

It  might  be  pointed  out  here  that  the  E.P.E.A.  is  a  regis- 
tered trade  union,  recognised  by  the  Ministry  of  Labour  and 
by  Parliament.  A  Joint  Board  has  also  been  set  Tip,  with 
the  approval  of  the  Ministry  of  Labour,  between  the  em])loyers 
representing  the  electricity  supply  industry  and  the  E.P.E.A., 
for  the  purpose  of  dealing  with  wages,  &c.,  for  engineers  occupy- 
ing grades  similar  to  that  of  Mr.   Hooper. 

When  Mr.  Hooper  joined  the  E.P.E.A.  he  was  quite  a  free 
agent.  To  suggest,  as  one  daily  paper  has  done,  that  he  had 
been  drawn  away  from  the  E.T.U.  "by  questionable  moans 
and  specious  excuses  "  is  totally  inaccurate.  Further,  there 
have  been  similar  cases  where  men  on  account  of  promotion 
to  a  higher  position  have  resigned  from  the  E.T.U.  and  joined 
the  E.P.E.A.  as  beinga  more  suitable  organisation,  and  no  action 
has  been  taken  by  the  E.T.U. 

We  are  at  a  loss  to  understand  why,  if  the  E.T.U.  felt  they 
had  a  grievance  in  the  matter,  they  have  not  taken  the  matter  up 
before,  as  Mr.  Hooper  was  accepted  as  a  member  of  the  E.P.E.A. 
in  February.  The  first  intimation  that  this  Association 
received  of  their  grievance  was  that  the  E.T.U.  members 
had  come  out  on  strike,  and  our  contention  is  that  it  would 
have  been  more  reasonable  on  their  part  to  have  discussed  the 
matter  with  the  us  before  adopting  such  drastic  measures. 

The  E.P.E.A.  is  very  much  inclined  to  doubt  whether  the 
present  strike  is  an  official  one  and  has  received  the  sanction 
of  the  E.T.U.  executive,  and  it  is  for  this  reason  that  they  are 
determined  to  supjxjrt  Mr.  Hooper.  Strictly  speaking,  this 
is  not  a  strike,  but  a  direct  attack  by  one  union  against  another, 
and  the  E.P.E.A.  is  bound  to  defend  itself  and  its  members 
even  if  it  is  compelled  to  adopt  methods  which,  had  it  been  an 
official  dispute  on  a  question  of  wages,  &c.,  it  would  not  have 
dreamt  of  jadopting.  We  could  not  as  a  trade  union  question 
the  right  of  the  E.T.U.  to  bring  pressure  to  bear  upon  an 
individual  who  was  a  non-member  of  a  recognised  trade  union, 
but  in  the  present  case,  seeing  that  Mr.  Hooper  is  a  member 
of  a  rccogni.sed  trade  union,  nothing  but  strong  exception  can 
be  taken  to  any  form  of  coercion  which  would  compel  him  to 
abdicate  his  right  to  act  as  a  free  agent  in  the  choice  of  a  unionj 

The  dispute  again  brings  into  prominence  the  vexed  question 
of  the  interlapping  of  trade  unions  and  the  necessity  of  having 
some  line  of  demarcation  drawn  defining  the  proper  spheres 
of  operation  of  each.  This  the  E.P.E.A.  contend  is  a  subject 
for  the  E.T.U.  and  the  E.P.E.A.  to  discuss  in  joint  committee, 
and  not  one  for  drastic  action  such  as  has  been  adopted  in  the 
present  case. 

Up  to  the  present  moment  we  have  received  no  communica- 
tion from  the  E.T.U.,  though  we,  ourselves,  have  endeavoured 
several  times  to  get  in  touch  with  the  London  officials.  It  is 
this  fact  that  strengthens  our  conclusion  that  the  .strike  is 


unotfieial,  and  has  been  embarked  upon  locally  at  the  in.stiga- 
tion  of  a  few  whose  motives  are  largely  |)ersonal.-  -I  am,  &o., 
London,  W.  Arthik  Jo.nes,  (ieneral  Secretary, 

.\l>ril    16.       .    Electrical  Power  Engineers'  As.sociation. 


WIUIXG  FOR  ELECTRIC  LIGHT  IX  SMALL  HOUSES. 

TO  THE  EDITOR  OK  THE  ELECTKK  I  AX. 

Sir  :  I  have  been  much  intcresti'd  in  the  articli-  appearing 
in  your  last  issue  entitled  ""  Wiring  for  ICIecIric  Liglit  in  Small 
Houses,""  by  Mr.  Alan  Kirk. 

In  discussing  the  various  systems  Mr.  Kirk  conies  to  the 
conclusion  that  the  .screwed  conduit  system  offers  the  greatest 
advantages.  As  you  .say  in  the  leading  article,  this  is  a  con- 
clusion which  you  do  not  exjiect  to  see  generally  accepted — • 
a  view  in  which  I  am  entirely  at  one  with  you.  In  con- 
.sidering  the  various  systems  of  wiring  he  makes  no  distinction 
between  rubber  cables  protected  by  a  liard  sheathing  of  durable 
tinned  co])i)er  and  those  jjrotected  by  a  thin  sheathing  of  lead, 
but  dismisses  them  both  with  the  remark  :  "  they  wiTe  very 
unsuitable  for  the  wiring  of  small  houses,  their  cost  is  com- 
jiaratively  high  in  both  material  and  labour,  safety  is  low 
and  life  is  likely  to  be  short." 

Now  in  all  cases  an  ounce  of  practice  and  experience  is 
worth  a  ton  of  theory.  The  Fixed  Price  Light  Coiuiiaiiy,  Ltd., 
which  was  formed  for  the  exj)ress  purpose  of  wiring  and 
supplying  current  to  the  houses  of  the  working  classes  has 
now  been  in  ojieration  for  over  10  years,  during  which  time 
it  has  been  su[)plying  some  thousands  of  consumers  in  Bcr- 
mondsey,  Waterloo  and  Wimbledon  and  other  areas.  The 
whole  of  the  wiring  in  all  cases  has  been  carried  out  in  "  Stan- 
nos  "'  wire,  run  on  the  concentric  system,  using  the  outer 
sheath  as  a  return  ;  a  street  or  group  of  houses  being  supplied 
from  a  double  wound  transformer  off  the  supply  mains. 

During  the  whole  of  that  time  there  has  not  been  a  .single 
accident,  not  a  single  installation  has  had  to  be  renewed, 
and  the  fact  that  in  a  big  area  such  as  Wimbledon  with 
thousands  of  lights  in  use  one  man  has  for  years  jjast  carried 
out  the  whole  of  the  work  of  upkeep,  which  includes  rejjlacing 
blown  fuses,  burnt  out  lamps,  dfec,  on  installations  the  average 
age  of  which  is  seven  to  eight  years,  thoroughly  refutes  Mr. 
Kirk"s  suggestion  that  the  life  of  '"  Stannos  ""  wiring  under 
these  conditions  is  liable  to  be  short. 

Again,  he  states  that  "■  Stannos  "  wire  is  only  suitable  for 
surface  work.  Although  in  the  majority  of  cases  the  Fixed 
Price  Light  Company,  Ltd.,  puts  the  wire  on  the  surface,  I 
believe  that  many  people  all  over  the  country  are  burying  it 
in  j)Iaster,  and  I  know  that  some  seven  or  eight  years  ago  the 
whole  of  the  offices  of  The  Royal  Insurance  Company  and  of 
The  British  American  Tobacco  Company — each  with  a  large 
number  of  points — were  wired  with  "  Stannos  "  wire  at  200 
volts  two  wire,  buried  throughout  in  plaster  behind  pile  and 
marble  work,  and  both  these  installations  have.  I  am  informed, 
worked  witliout  any  trouble  ever  since. 

Mr.  Kirk,  and  also  your  other  readers,  may  be  interested 
to  know  that  the  Fixed  Price  Light  Company,  Ltd.,  uses 
ordinary  heavy  sheathing  "  Stannos  '"  mains  for  distribution 
cables  also,  the  .system  being  to  feed  one  end  of  the  street 
from  ordinary  underground  mains,  and  then  carry  "  Stannos  " 
mains  down  the  side  streets  ;  these  mains  being  run  on  the 
fronts  of  the  houses  and  carried  across  gaps  between  the 
houses  underground. 

Throughout  the  w-hole  of  the  operations  of  the  Company  a 
failure  on  the  outside  mains  has  been  practically  unknown  and 
having  regard  to  the  large  mileage  of  underground  "  Stannos," 
mains  which  have  been  in  use  now  for  the  last  eight  or  ten 
years,  my  Company  have  no  hesitation  in  continuing  to  use 
copper  sheathed  wire  both  for  interior  and  exterior  work. 

As  the  question  of  the  best  method,  not  merely  of  wiring 
artisans"  dwellings,  but  also  of  charging  for  the  current  is  of 
pressing  importance  at  the  moment,  my  Company  will  be 
pleased  at  any  time  by  appointment  to  show  you.  Sir,  or  any 
one  else  interested  in  the  subject,  groups  of  houses  wired  on 
the  Fixed  Price  Light  system. — I  am,  &c., 

London,  April  20.  D.  C.  Meffan,  Secretary. 

[We  have  been  obliged  to  hold  over  some  Correspondence. 
—Ed.  E] 
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FRIDAY,    APRIL    23rd.    1920. 

Pnce  ONE  SHILLING.         By  Post  Is.  Id.       Ann.  Sub. :  U.K.  52s  ,  Abroad  54s. 
Edilcrial  and  Publishing  Oijices: 

8.    BOUVERIE    STREET,    LONDON,    E.C  4. 

Telephone:  City  9853  (4  lines).  Telegrams  ■■  "  Benbrotric  Fleet  London." 


Education  and  Finance. 

The  members  of  the  House  of  Commons,  whether  taken 
collectively  or  individually,  are  very  human.  They  crowd 
the  historic  chamber  to  view  the  introduction  of  a  lady 
member  and  allow  empty  benches  to  vote  the  huge  sums 
of  monev  which  the  Government  now  seem  to  find  necessary 
for  carr\ang  on  the  work  of  the  nation.  It  is  hard  to  say 
that  thev  should  be  blamed  for  this.  They  are  sent  to 
Westminster  to  represent  their  constituents  and  it  is 
abundantly  evident  that  those  constituents  care  very 
much  more  about  the  success  of  the  local  football  team 
than  they  do  about  the  Education  Estimates.  So  that 
the  average  member  has  the  excellent  excuse  that  in 
neglecting  to  examine  the  votes  which  have  to  be  accounted 
for  b}'  the  Board  of  Education  and  the  corresponding 
authorities  in  Scotland  and  Ireland  he  is  really  representing 
his  constituents  in  the  wav  they  would  do  themselves  if 
they  were  placed  in  a  similar  position. 

Endowment  of  Research. 

Nevertheless  education  and  the  financing  of  that  educa- 
tion are  important  subjects.  Indeed  we  do  not  hesitate 
to  say  that  upon  the  right  methods  of  instruction  being 
followed  depends  very  largely  the  future  prosperitv  of  the 
nation,  while  of  equal  importance  is  the  need  for  spending 
judicially  so  that  not  only  may  money  be  saved  at  a  time 
when  every  economy  is  essential,  but  that  everv  pennv  paid 
out  may  be  employed  in  the  best  possible  way.  The  en- 
dowment of  research  and  the  financing  of  scientific  investi- 
gation are  essential  in  any  progressive  nation,  and  if  the 
money  is  well  spent  no  amount  allocated  to  these  branches 
can  be  too  great  at  the  present  stage  in  our  country's  history. 
The  Education  Estimates  for  1920-1921  are  worth  exam- 
ination from  these  points  of  view. 

Some  Important  Figures. 
Following  the  example  of  most  other  Government  De- 
partments the  Educational  Authorities  want  more  money 
than  they  had  last  year.  The  total  sum  asked  for  is 
£58,694,718,  as  against  £43,211,190  expended  in  1919-20, 
a  net  increase  of  £15,483,528.  Large  increases  are  recpiired 
for  the  ordinary  purposes  of  the  Board  of  Education  and 
for  public  education  in  Scotland  and  Ireland,  while  museums 
a  id  similar  institutions  also  account  for  small  extra  amounts. 
No  exception  will  be  taken  to  this.  Indeed,  it  is  very  much 
to  be  doubted  whether  full  use  is  made  of  our  wonderful 
science  and  art  collections,  and  it  is  certain  that  much 
greater  i;83  could  be  made  of  the  scientific  and  engineering 
sections  by  judicious  extra  expenditure.  It  is  some  time 
since  we  last  visited  South  Kensington,  but  our  impression 
IS  that  the  electrical  engineering  exhibits  are  by  no  means 
up-to-date.  Neither  are  they  likely  to  be  brought  up-to- 
date  in  the  near  future  when  the  ridiculously  small  sum  of 
£3,-500  is  all  that  is  allowed  for  the  purchase  of  new  appa- 
ratus. This  miserliness  is  a  pity  in  a  district  largely  in- 
habited by  students,  and  the  reason  is,  principally,  we  fear, 
that    neither   politicians   or    Government   officials   realise 


that  money  spent  on  museums  and  on  making  their  con- 
tents known  is  money  spent  in  the  best  possible  way. 

Increased    Sums    for    Scientific    Investig.\tion. 

We  are  glad  to  see  that  the  amount  allocated  to  scientific 
research  has  increased  from  £271,453  to  £518,298,  and  for 
.scientific  investigation  from  £126,974  to  £208,416.  Looked 
at  as  percentages  these  are  substantial  increases,  but  even 
now  the  sums  are  small  enough  in  all  conscience  and  it  must 
be  remembered  that  the  votes  for  this  work  were  among  the 
first  to  sufi'er  the  pruning  of  which  even  Government  De- 
partments did  a  little  during  the  war. 

Of  the  sum  allocated  for  scientific  investigation  £15,000, 
or  an  increase  of  no  less  than  £9,000,  goes  to  the  Royal 
Societv.  £11,000  of  this  sum  is  for  scientific  investigation 
undeitaken  with  the  sanction  of  a  Special  Committee 
appointed  for  that  purpose,  £1,000  is  allocated  to  scientific 
publications,  £2,000  for  subscriptions  to  International 
Research  Associations,  and  the  remainder  goes  in  aid  of  the 
expenses  of  the  Magnetic  Observatory  at  Eskdalemuir. 
The  Solar  Physics  Observatory  receives  £3,0CO,  and  the 
Imperial  Mining  Resources  Buieau,  which  is  doing  exceed- 
inglv  useful  work  receives  £10,7.^0,  or  slightly  less  than 
last  year. 

Material  at  the  National  Physical  L.^boratory. 

The  amounts  allocated  under  the  heading  of  Scientific 
and  Industrial  Research  include  a  sum  of  £203,000  for  the 
National  Physical  Laboratory,  a  net  increase  of  £49,350. 
We  are  rather  surprised,  however,  to  see  that  the  amount 
allocated  for  equipment  and  materials  is  no  less  than 
£14,370  smaller  than  last  year.  It  would  be  interesting 
to  know  the  reason  for  this  reduction,  which  seems  to  be  due 
to  a  largely  decreased  expenditure  on  materials  and  stores. 
No  one  has  greater  reason  to  be  thankful  for  the  work  of  the 
National  Physical  Laboratory  than  the  electrical  engineer, 
and  we  should  ceitainlv  be  the  fiist  to  protest  against  any 
circumscription  of  its  activities.  It  may  be  that  with  the 
large  amount  of  war  material  available  an  opportunity  has 
been  taken  to  hand  over  useful  stores  to  this  Institution, 
and  that  consequentlv  for  the  moment  it  has  been  possible 
to  reduce  the  money  grant.  At  any  rate,  we  hope  that  there 
will  be  no  attempt  made  to  curtail  in  any  way  the  work  of 
real  scientific  importance  that  is  being  carried  on  at  Ted- 
dington.  A  largely  increased  amount  is  allocated  to  the 
Fuel  Research  Station  work  on  which  at  the  present  time 
•s  of  an  importance  which  can  hardly  be  over-rated. 

The  Expenses  of  Universities. 

There  is  no  change  in  the  amount,  £916,000,  for  gi-ants  in 
aid  of  the  expenses  of  Universities,  Colleges  and  Medical 
Schools,  while  the  sum  voted  last  year  in  aid  of  certain 
Institutions  of  University  rank  which  were  in  need  of  special 
assistance  to  enable  them  to  resume  their  full  work  under 
favourable  conditions  and  to  pievent  them  being  hampered 
bv  extraordinary  expenditure  involved  by  the  prolonged  in- 
terruption of  their  activities  and  development  caused  by  the 
war  has  been  reduced  from  £500,000  to  £196,000.  This  is  a 
good  sign.  It  shows  that  reconstruction  is  beginning  to 
work,  and  that  the  L^niversities  are  among  the  first  to  rid 
themselves  of  the  lethargy  engendered  by  the  Government 
dole. 

We  are  glad  to  see  that  the  House  of  Commons  is  at  last 
beginning  to  realise  that  it  must  exercise  a  closer  control 
over  Departmental  expenditure.  Its  business,  however, 
is  not  only  to  control,  but  to  suggest.  There  are  men  of 
scientific  eminence  in  Parliament.  Some  of  their  attention 
might  be  well  turned  to  this  question  of  financing  scientific 
investigation  and  reseaich. 
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Heating     and  Cooking  Notes. 

The  Efkkiency  of  Boilxno  Operations. 

Apart  from  such  questions  of  desigu  as  facility  of  replacement  of 
elements,  easy  access  for  cleaning,  &C.,  there  is  no  doubt  tha't  the 
greatest  room  for  improvement  in  electric  cooking  lies  in  increasing 
the  efficiency  of  boilinc  operations.  For  bakinc,  roastinj;,  grilling, 
Ac,  electricity  can  hold  its  own  with  any  other  method  ;  but  where 
■"  cooking  water  "  is  indulged  in  to  any  extent  it  fivquently  hapjx-ns 
that  complaints  are  made  regarding  the  cost.  Kor  boiling  ojiera- 
tions  three  methods  are  available  : — 

1.  The  enclosed  tyjx"  of  hotplate,  which  is  dependent  on  conduc- 
tion, necessitating  the  iLse  of  a  flat-topped  hotplate  and  a  utensil 
with  a  machined  or  groimd  bottom.  If  the  top  ea.sing  of  the  hot- 
plate is  not  of  sufficient  thickness,  then  after  a  short  time  it  warps 
and  the  efficiency  of  conduction  is  spoiled.  Also  a  thick-fopix-d 
hotplate  suffers  from  the  disadvantage  that  a  considerable  amount 
of  time  is  taken  in  heating  u])  the  top  and  body  of  the  hotplate.  It 
is  then  necessary  to  educate  the  cook  either  to  switch  off  just  Iwfore 
the  water  boils  and  use  the  residual  heat  to  finish  the  o))eration,  or 
to  refill  the  kettle  and  warm  a  second  quantity  of  water  with  the 
residual  heat  in  the  hotplate.  The  effect  of  this  licating-up  stage 
is  shown  in  curve  A,  Fig.  1.  It  will  \ie  noticed  that  it  improves  in 
efficiency  as  the  quantity  of  water  boiled  increases. 

•>.  The  radiant  or  open-tyj)e  hotplate  comi)etes  far  more  keenly 
•with  the  enclosed  than  would  be  at  fii-st  supposed,  and  it  offers  a 
distinct 'advantage  where  only  small  quantities  of  water,  say,  1  pint, 
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room  would  thus  Ik'  left  for  the  table  to  le  used  in  ])rt"paring  the 
food,  by  which  l«)lh  tlie  preparation  and  cooking  of  tlie  food  would 
lie  eentraliseti.  and  nuiny  steps  to  and  fro  saved. 

The  "  .M.vgnet  "  Pedestal  Heateu. 
The  fJeneral  Electric  Company  recently  produced  a  snuill  portable 
radiant  heater,  suitable  for  auxiliary  heating,  such  as  during  piano 
practice,  undi-essing,  in  the  bathroom,  &c.  It  is  also  serviceable 
for  many  cooking  o|>erations  such  as  toasting,  frying,  l>oiling,  stewing. 
&c.  Essentially  it  consists  of  a  parabolic  copper  ivllector  mounted 
on  a  jx-destal  and  provided  with  a  canting  device  for  lilting  the 
reflector  to  any  desired  angle.  .-V  detnchal)le  tiuard  is  lixed  over  the 
bowl,  and  this  serves  as  a  ])rotection  against  ilciihing  or  intlammable 
material  from  coming  into  contact  with  the  clement,  and  also  as  a 
stand  for  the  cooking  utensils  when  the  heater  is  used  for  this  pur- 
pose. The  element  is  of  spiral  form  iiiounteil  on  a  grooved  fireclay 
base,  and  connection  is  made  by  means  of  two  plug  pins  wliich  lit 
into  two  plug  sockets.  The  element  is  loaded  to  (iOO  watts.  This 
little  heater  attracted  considerable  attention  at  the  n'ccnt   Ideal' 


Capacity  in  Pints. 

Fio.  1. — Efficien'ct  Cchves  for  Enclosed  and  Radl^xt  Type  Hot- 
plates AND  Self-contained  Utensils. 

are  employed.  For  egg  boiling  or  for  water  for  a  cup  of  tea.  the 
radiant  tvpe  is  certainly  the  more  economical.  These  hotplates 
also  offer  the  further  advantage  that  it  is  not  necessarj'  to  employ 
flat-bottomed  utensils,  and  in  these  days  the  expense  of  purchasing 
a  new  set  of  machined  bottomed  utensils  because  electric  cooking  is 
adopted  is  a  costly  item.  The  radiant  hotplate  elements  will  with- 
stand the  effect  of  a  "  boil-over,"  and,  generally  speaking,  it  is  a 
much  easier  job  to  replace  the  elements  when  necessary  than  is  the 
case  n-ith  the  enclosed  hotplate.  In  Fig.  1,  curve  B  refers  to  a 
radiant  hotplate. 

3.  The  self-contained  utensil  is  the  most  efficient,  and  reference  to 
curve  C  in  Fig.  1  will  show  that  these  utensils  are  approximately 

twice  as  efficient  as  hotplates.  I'nfortunately,  the  cost  of  pur- 
chasing a  set  of  self-contained  kettles,  saucepan.s,  steamers,  &c.,  is 

considerably  more  than  the  cost  of  a  range  plus  the  cost  of  a  set  of 
ordinary  utensils.     The  greatest  disadvantage  in  use  is  the  risk  of  a 

*■  boil  dry,"  but  the  average  cook  is  on  the  look-out  for  such  an  event 

because  the  contents  of  any  ordinarj'  utensil  are  spoiled  if  boiled  dry. 
The  elements  can  be  easily  replaced  and  give  good  service. 

The  provision  of  an  oven,  mounted  on  legs  to  a  convenient  height 

to  avoid  stooping,  and  a  table  provided  with  a  plugboard  and 
switches  on  which  co\ild  be  used  self-contained  utensils,  certainly 

offers  a  convenient  and  the  most  efficient  solution  to  the  difficulty. 

The  grill  could  either  be  mounted  above  the  oven  or  on  the  table. 

A  shelf  fixed  above  the  table  would  carry  utensils  not  in  use,  and 


Fig.  2. — '"  M.vgnet  "  Pedestal  Fio.  3. — Element  of  "  Magjjet  " 

Heater  in  vse  f-ob  Boiling  a  Pedestal  Heater. 

Kettle. 

Home  Exhibition  at  Olympia,  due  to  the  heating  effect  caused  by 
the  concentrated  reflection  of  theheat  rays  by  the  parabolic  reflector. 
It  is  well  made  and  finished,  sufficiently  robust  in  construction  to 
withstand  hard  usage,  yet  light  enough  to  be  easily  portable.  The 
ease  with  which  a  spare  element  can  be  inserted,  due  to  the  plug  pin 
connection,  is  a  feature  which  is  to  be  recommended.  A  consumer 
can  quite  easily  replace  a  defective  element  with  a  new  one,  thus 
reducing  the  cost  of  repairs,  and  the  elements  themselves  are  quite 
inexpensive.  Fig.  2  shows  the  heater  being  used  to  boil  a  kettle, 
whilst  Fig.  3  illustrates  the  element.  In  addition  to  the  standard 
tjlie  with  black  pedestal  and  copper  reflector,  the  reflectors  are  also 
supplied  finished  antique  copper  or  brass,  or  nickel  plate  or  oxidised 
sUver. 


District  Council  for    London  Electric 
Supply  Industry. 

The  London  District  Council  (Area  No.  10)  for  the  Electricity 
Supply"  Industry  was  recently  formed,  with  Aid.  ,1.  A.  G.  Beaumont 
(Marylebone)  as  chairman  and  Mr.  E.  Cruse  (Amalgamated  Society  of 
Toolniakers)  as  vice-chaimian.  The  joint  secretaries  for  the  employers' 
side  are  Mr.  .\rthur  J.  Fuller,  Electricity  Works,  Townmead-road, 
Fulham,  S.W.  tj,  and  Mr.  A.  F.  Harrison,  City  of  London  Electric  Lighting 
Com])any,  Ltd.,  12.  Great  Winchester-street,  E.G.  2  ;  and  the  secretary 
for  the  Union  side  is  Mr.  W.  J.  Webb,  E.T.U.,  14,  Baldwins-gardens, 
Gray  s  Inn-road,  E.G.  1. 

The  Members  of  the  Council  for  the  Employers  are  : — 

Muiiifipdlilieit. — Aid.  J.  A.  G.  Beaumont  (St.  Marylebone),  Councillor 
A.  .1.  Bamford  (Bermondsey),  Major  C.  R.  Attlce,  J.P.,  M.A.  (Stepney), 
F.  A.  Bond  (Battersea),  Arthur  J.  Fuller  (Fulham),  Councillor  W.  F. 
Goodrich  (Watford),  Councillor  A.  Attwell,  .I.P.  (Waltharastow),  Aid. 
Dudley  Stuart,  J. P.  (Wimbledon),  Councillor  Geo.  Croot  (West  Ham) 
andP'L.  Riviere  (L.C.C.). 

Companirs. — A.  F.  Harrison  (City  of  London  Company),  Capt.  W.  R. 
Rcndell  (Metropolitan  Company),  F.  C.  McQuown  (County  of  London 
Company),  C.  G.  Stanesby  (Charing  Cross,  &p..  Company),  H.  W.  Miller 
(Kensington  &  Knightsbridge  Company),  Mark  Feetham  (London  Electric 
Corporation),  R.  S.  Downe  (Brompton  &  Kensington  Company),  H.  P. 
Gaze  (Central  Electric  Company),  M.  Farrer  (Twickenham  Company), 
K.  A.  Scott  .Moncrieff  ( Hendon  Electric  Supply  Company). 

For  the  Employees  the  members  include  three  members  each  of  the 
E.T.U.,  the  National  Union  of  Enginemen,  Firemen,  &e.,  the  Workers' 
Union,  and  the  National  Union  of  General  Workers,  with  one  member 
of  each  of  the  following  :  Amalgamated  Society  of  Toolmakers,  the 
United  Machine  Workers,  the  Dockers'  Union,  the  Steam  Engine  Makers 
and  the  Amalgamated  Society  of  Engineers. 
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Silvertovn  Primary  Batteries. 

One  of  the  earliest  pieces  of  electrical  apparatus  to  bo  put  to  industrial 
-use  was  the  primary  battery.  It  is  now  about  120  years  ago  since 
•Galvani  and  Volta's  well-known  experiments  led  to  the  production  of 
the  crown  of  cups  which  was  the  forerunner  of  the  modern  apparatus. 
The  improvements  made  have,  of  course,  been  numerous,  and  a  most 
important  advance  was  made  in  ISliS  when  the  cell  produced  by  Leclanehe 
was  first  invented.  This  cell  was  introduced  into  Knyland  in  the  same 
year  by  the  India-Rubber.  Gutta  Percha  &  i'l  icL'iaph  Works  Company, 
Ltd.,  who,  as  is  well  known,  make  a  speciahty  of  tins  type  of  cell. 


of  a  rod  of  carbon  surrounded  by  very  tightly  packed  special  depolarising 
mixture,  the  whole  being  contained  in  a  sack  of  textile  fabric.  It 
should  be  ]ioint<>d  out  that  in  this  type  of  cell  the  sack  is  not  sewn,  and 
the  troul)!.'  r.ni,c.l  liy  the  stitching  coming  undone  is  thus  avoided. 
The  zinc  cl.  in.  ni  , misists  of  a  large  half  cylindrical  plate,  and  the  com- 
bination of  Uiis  with  the  absence  of  a  porous  pot  reduces  the  internal 
resistance  of  the  cell  considerably,  so  that  its  output  is  almost  double 
that  of  a  cell  of  the  same  size  with  a  porous  pot.  Fig.  4  shows  a  type 
of  cell  in  which  the  zinc  is  placed  in  the  centre,  the  negative  carbon 
clement  Ix'ing  made  in  the  shape  of  a  ])ot  with  a  suitable  insulating  base. 
The  porous  tube  runs  down  the  centre  of  the  pot  and  the  space  between 
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Fig.  2. — Agglomerate  LECL.iNCHE 
Cell. 


Fig.  3. — Sack  Kokm  hf  Leclanx'he  Cell. 


The  Leclanehe  cells  made  by  them  are  reproduced  in  several  forms 
and  types,  and  among  the  many  attention  may  first  be  called  to  the 
porous  pot  form  illustrated  in  Fig.  1.  This  is  a  standard  pattern  of  a 
well-known  piece  of  apparatus  which  is  being  used  all  over  the  country 
for  bell  ringing,  telegraph  and  telephone  work.  In  the  Silvertown  cells 
the  greatest  attention  is  paid  to  manufacturing  details  and  only  material 
of  the  highest  quality  is  used.  We  understand  that  a  recent  discovery 
made  at  the  works  has  allowed  the  manufacture  of  charged  porous  pots 
to  be  improved  and  has  added  considerably  to  their  efficiency  and 
endurance,  but  we  are  not  per- 
mitted to  know  exactly  what 
this  discovery  is.  To  eliminate 
every  chance  of  faulty  pots  a 
percentage  of  each  batch  manu- 
factured is  submitted  to  a 
series  of  severe  tests,  and  all 
batches  of  pots  are  kept  in 
stock  until  these  tests,  which 
take  from  three  to  four  weeks 
to  carry  out,  are  completed.  If 
any  pots  do  not  pass  this  stan- 
dard test  the  whole  batch  from 
which  they  are  drawn  is  des- 
troyed. 

Another  well-known  type  of 
Leclanehe  cells  made  by  the 
Silvertown  Company  is  the  ag- 
glomerate form  which  is  illus- 
trated in  Fig.  2.  This  differs 
from  the  cell  we  have  just  been 
describing  in  that  agglomerate 
blocks  of  carbon  are  used  in- 
stead of  the  porous  pot.  These 
blocks  are  placed  one  on  each 
side  of  the  carbon  plate  and 
are  held  in  position  by  two 
india-rubber  bands,  the  zinc 
rod  being  contained  in  a  small 
porous  tube.  It  is  claimed  for 
this  type  of  cell  that  it  utilises 
Fig.  4.— Central  Zinc  Type  of  Cell.  '<*  '^.  greater  extent  the  depo- 
larising power  of  the  manganese 
with  the  result  that  the  E.M.F. 
is  more  sustained  and  the  internal  resistance  more  constant.  It  is  also 
found  that  the  battery  is  not  liable  to  become  so  clogged  in  its  action 
and  that  the  risk  of  breakage  and  deterioration  in  the  cells  is  therefore 
much  lessened.  Renewals  are  easy  to  effect  and  the  cost  of  doing  so 
is  much  lesfe  than  when  a  porous  pot  is  u.sed. 

Another  form  of  Leclanehe  cell  made  at  Silvertown  is  shown  in  Fig.  3. 
In  this  type  the  porous  pot  is  replaced  by  a  negative  element  consisting 


this  tube  and  the  pot  is  filled  with  a  depolarising  mixture.  The  zinc  rod 
is  placed  inside  the  porous  tube,  which  is  perforated  to  allow  free 
penetration  of  the  electrolyte,  while  evaporation  is  minimised  by  the  top 
of  the  carbon  pot  entirely  closing  the  mouth  of  the  jar.  Besides  these 
Leclanehe  cells,  the  India  Rubber,  CJutta  Percha  &  Telegraph  Works 
make  primary  cells  of  other  types,  including  the  bichromate,  Buusen, 
Daniell  and  Jlinoto,  as  well  as  dry  cells  of  the  ordinary  pattern  and  of 
the  inert  type. 


Electricity  at  the  Building  Exhibition. 

There  are  a  number  of  electrical  exhibits  at  the  Building  Exhibition 
at  Olympia,  which  closes  to-morrow,  April  24,  and  we  give  a  few 
notes  concerning  them  : — 

The  Lister  Bruston  automatic  electric  lighting  plants  made  by  R.  A. 
Lister  &  Compaxy,  Ltd.,  of  Dursley,  Glos.,  for  country  house  purposes 
are  now  well  known,  and  a  1  kw.  55  volt  set  is  shown  in  operation.  The 
feature  of  this  plant  is  that  the  supply  is  given  direct  from  the  generating 
plant  except  when  the  load  falls  to  5  per  cent,  or  10  per  cent,  of  the  nor- 
mal. In  this  way  battery  loss  is  reduced.  The  engine  in  this  case 
automatically  starts  and  stops  itself  so  that  general  attention  is  reduced 
to  the  minimum.  A  magnetic  governor  is  fitted  to  the  engine,  which 
regulates  the  speed  according  to  the  load,  thereby  giving  practically 
constant  voltage  at  all  loads.  A  new  form  of  current  breaker  has  now 
been  fitted,  which  has  advantages  over  the  old  dash  pot  type. 

A  lighting  set  of  the  usual  form  is  shown  by  Messrs.  Petters,  Ltd.,  & 
Vickers-Petters,  Ltd.  This  is  a  Petter  Junior  Electric  Lighting 
set,  comprising  a  Petter  Junior  engine  coupled  to  a  2J  kw.  Metrojiolitan- 
Vickers  dynamo  generating  current  at  50  volts.  As  is  now  usual  in 
this  class  of  outfit,  the  engine  is  started  up  on  petrol,  but  in  a  few 
minutes  changes  over  automatically  to  paraffin. 

The  Hetrupolitan- Vickers  Electrical  Company,  Ltd.,  has  a  fairly 
comprehensive  display  of  small  electrical  apparatus,  in  addition  to  one 
of  their  250  volt  electric  cooking  ovens,  which,  as  in  the  oven  shown  on 
the  Carron  Company's  stand,  is  an  exact  replica  in  outward  design  of 
the  conventional  gas  cooker.  The  small  apparatus  includes  kettles, 
boiling  rings,  an  electric  bowl  fire,  which  can  be  swivelled  to  the  hori- 
zontal, and  used  for  boiling,  hot  plates,  glue  pot,  domestic  iron,  combined 
grill  and  toaster,  &c.  The  company  is  also  dealing  largely  in  wood 
work,  and  wood  blocks  for  wall  switches,  ceiling  roses,  &c.,  find  a  place. 
This  part  of  the  work  belongs  to  the  commercial  woodworking  depart- 
ment of  Vickers,  Ltd. 

The  Carron  Company'  has  two  classes  of  electric  cookers,  one  being 
designed  for  small  houses  and  tenements  of  two  or  three  rooms.  This 
has  the  desirable  feature  of  being  raised  off  the  ground  and  allows  cleaning 
underneath  to  be  done.  The  larger  form  is  only  a  few  inches  off  the 
ground,  and  cleaning  is  not  so  easy.     Both  types  are  double-cased  and 
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packed  to  retain  heat,  and  arc  fitted  with  the  usual  boiling  plates  and 
grillcr.  The  company  also  makes  a  double  oven  roastint;  and  baking 
ran"e  and  a  water  bi>ilcr.  which  is  fitted  to  a  cast-iron  stand.  There 
are^also  a  number  of  separate  grillers.  toasters  and  hot  plates,  which 
should  be  found  useful  in  n-staurant  work  and  large  buildings.  The 
company  lays  itself  out  lo  instal  complete  equipments,  and  has  some 
larcc  outfits  in  munition  and  other  factories  and  mills. 

fhn-e  finus  show  electric  lighting  glassware  and  fittings,  viz.,  HoLO- 
PH\SK,  Lti>.,  Messrs.  1".  A:  l'-  Oslek  and  U.sdeuwooi)  (Manchester),  Ltd. 
The  first  named  exhibit  consists  of  a  complete  range  of  the  latest  forms 
of  prismatic  illuminating  glassware  for  corrt-ct  light  distribution  and 
diffusion.  There  ari>  Holophane  standard  line  stiletto  reflectors  for 
both  oniinary  metal  filament  lamps  and  gas  tilled  lamps  up  to  l.OOO 
watts.  Theseprismatic  reflcctorsan?  made  in  three  tyix's.  giving  extensive, 
intensive  and  focussing  light  distribution  to  suit  varjing  heights  of 
buildings.  A  special  type  is  the  reficctor-rcfractor,  and  a  new  design 
for  interior  lighting,  eniplojing  a  combination  of  reflective  and  refracting 
properties,  whilst  the  special  anti-glare  device,  which  came  out  so  well 
in  the  recent  tests  of  motor  car  headlights  is  also  shown.  Messrs.  F.  & 
C.  OsLER  have  long  had  a  reputation  for  artistic  electric  fittings,  and  a 
beautiful  alabaster  bowl  is  a  striking  feature  on  the  stand.  The  firm  is 
specially  engaged  at  the  moment  in  turning  out  fittings  on  mass  pro- 
duction" lines.  Arms  and  brackets  are  made  in  large  numbers,  and  are 
then  adapted  as  component  parts  of  particular  designs  in  the  finished 
article.  The  reproductions  of  this  firm  of  •'  iK-riod  '  styles  are  note- 
worthy. The  various  fittings  exhibited  indicate  the  great  popularity 
of  bowl  lighting.  ,  ,.  .    . 

Unuekwood  (Manchester)  Ltd.,  have  also  a  fine  display  of  lighting 
fittings,  in  which  bowl  t\T)es  predominate.  The  glassware  is  the  Canadian 
Moonstone  illuminating  glassware.  It  is  neither  opaque,  like  ordinary 
glass,  nor  transparent  like  crystal  glass,  but  may  be  said  to  be  between 
the  two.     The  effect  is  certainly  most  pleasing. 

Both  Makv.vtt  &  Scott,  Ltd.,  of  Hatton  Garden,  and  Waygood.s, 
Ltd.,  exhibit  their  automatic  electric  lifts.  In  both,  devices  are  fitted 
so  that  once  a  passenger  has  entered  the  car,  the  outside  control  is  com- 
pletely cut  out  until  the  car  has  reached  its  destination  and  the  passenger 
has  aiighted.  The  Wavgood  automarie  lift  is  a  model,  but  a  fuU-sizo 
lift  to  carry  visitors  to  and  from  the  gallery  is  arranged  for  dual  control. 
Maryatt  &"Scott,  Ltd.,  show  a  full  size  electric  service  lift  working  under 
ordinary  conditions.  This  is  automatically  controlled  by  push  buttons. 
In  the  passenger  tvpe  a  safety  gear  is  fitted,  which  comes  into  operation 
in  the  event  of  the"  stretching  or  failure  of  the  lifting  roj^es,  and  sustains 
the  load  bv  sccurelv  gripping  the  guide  runners.  The  car  is  shown  fully 
loaded  supported  bv  tliis  safety  gear.  There  is  also  on  this  stand  a  range 
of  standard  controlling  equipment  including  safety  lift  locks,  and 
passenger  and  service  type  gears  and  controllers.  The  generous  pro- 
portions and  interchangeabilitv  of  all  wearing  parts  is  noticeable. 

British  Electiuc  VEnicLEs,  Ltd..  show  the  B.  E.  V.  electric  indus- 
trial trucks,  which  arc  manufactured  in  five  different  standard  patterns 
and  capacities,  and  are  now  familiar  to  all  who  use  the  large  railway 
termini  Ironclad  Exide  batteries  are  used  on  these  little  vehicles,  and 
the  rated  mileage  is  20  to  25  miles  per  battery  charge.  A  safety  plug 
is  fitte<l  in  the  main  circuit,  which  can  be  removed  when  the  vehicle  has 
to  be  left. 

AlloyWeldixg  Processes,  Ltd.,  exhibit  samples  of  electncally  welded 
structural  steelwork  using  the  A.W.P.  process,  instead  of  being  riveted, 
whilst  tramway  engineers  will  be  interested  in  the  samples  of  real  welding 
shown. 


Motor  Car  Lighting. 

The  high  efficiency  of  modem  electric  lighting  systems  has  contri- 
buted immensely  to  the  popularity  of  night  motoring.  Night-driving 
has  always  possessed  a  certain  fascination  for  the  romantically  inclined, 
but  in  the  days  of  oil  and  acetylene  lamps  the  pleasure  was  marred  by  the 
well-justified  feehng  of  uncertainty  as  to  the  reliability  of  the  lighting. 
Electric  lighting  is  inherently  free  from  these  troubles,  and,  moreover, 
is  infinitely  simpler  to  operate  than  other  methods  of  illumination.  To 
obtain  completely  satisfactory  service  from  an  electric  lighting  system  it 
is,  however,  necessary  to  pay  careful  attention  to  the  choice  of  lamp 
bulbs.  In  99  cases  out  of  100  where  motorists  have  had  trouble  with 
their  electric  lighting,  it  has  been  due  to  poor  or  improperly  rated  bulbs. 

An  electric  lamp  bulb  may  appear  to  be  a  very  .simple  appliance,  and  so 
it  is  in  theory  and  operation  ;  but  in  its  manufacture,  testing  ani  rating 
the  most  scrupulous  care  is  required.  On  the  constructional  side  the 
filament  must  be  of  correct  and  uniform  diameter,  and  made  on  the  drawn- 
wire  principle,  so  that  it  may  possess  the  degree  of  physical  strength 
necessary  to  withstand  the  jolts  and  jars  of  ordinary  ser%-ice.  The  bulb 
must  be  completely  exhausted,  othenvise  the  filament  will  quickly  dis- 
integrate through  o.xydisation  ;  and  the  cap  must  be  accurately  dimen- 
sioned and  securely  fastened  to  the  bulb  that  neither  moisture  nor 
vibration  will  loosen  it.  A  bulb  constructed  like  this  will  only  ojierate 
satisfactorily  when  it  is  used  on  the  proper  voltage.  Tne  voltage  at  which 
a  bulb  should  be  operated  is  marked  on  the  cap  or  glass,  and  the  deter- 
mination of  this  voltage  is  a  matter  of  careful  manufacture  and  accurate 
testing.  A  careless  or  unscrupulous  manufacturer,  having  a  demand  for 
8-Tolt  bulbs,  may  by  inadvertence  or  deliljerate  intention  mark  8  volts  on 
a  batch  of  bulbs  which  ought  to  be  marked  6  volts.  -\  motorist  buying 
such  lamps  would,  at  first,  be  gratified  by  their  unexpected  brilliance,  but 
in  a  short  time  would  be  annoyed  by  their  premature  failure. 

Bulbs  made  by  reputable  British  manufacturers  can  be  re-lied  upon  in 


reganl  to  their  rating,  but  there  are  at  present  a  great  many  bulbs  on  tho 
market,  which  do  not  carry  the  implied  guarantee  of  a  known  and  adver- 
tised trade  mark  ;  and  there  is  always  a  certain  risk  of  bad  construction 
or  imprti|x-r  rating  in  the  case  of  such  prwlucts.  Most  of  these  unknown 
bulbs  are  of  continental  or  American  manufacture,  .so  that  there  is  also 
a  patriotic  re^ason  for  not  bujnng  them.  A  timely  n>miii(ler  of  the  im- 
portance of  correct  rating  is  afforded  by  a  iienisal  of  tlu'  Hritish  Thomson- 
Houston  Company's  "  Lamp  Bulb  tJuide  for  Car  Lighting,"  recently 
noticed  in  these  columns.  This  extremely  useful  haiidbuoU  dcscrilx-s  the 
various  tyjH-s  of  the  famous  Mazda  lani])  bultxs,  ami  gives  full  information' 
in  regartl  to  volta'.'c.  watts  and  amjiere  rating.  The  end  section  of  the 
handbook  contains  an  al])hal)etical  list  of  all  British,  European  and 
American  cars  ami  motor  cycles  in  use  in  the  United  Kingdom,  with  a 
tabulation  giving  the  necessary  particulars  to  enable  one  to  select  tho 
corre'ct  >Iazda  bulb  for  use  in  the  hea<llights,  sidelights  or  tail  lights  of 
any  one  of  the  models  shown.  Trade  readers  may  obtain  a  copy  of 
Handbook  :!-.\.  from  the  British  Thomson-Houston  Company,  Ltd.,  77, 
UpiXT  Thamcs-stii'ct,  Londim,  RC.  -I. 


A  Large  Electric  Clock. 

Messrs.  Gent  &  Company,  LttL,  Leicester,  have  recently  carried  out  a. 
smart  piece  of  work  in  connection  with  tho  installation  of  an  electric 
clock  at  St.  Pancras  for  the  Midland  Railway  Company.  On  March  20 
the  firm  received  instructions  to  electrify  the  large  clock  under  the 
Arcade  and  install  one  of  their  "  Waiting-Train  "  movements  behind 
the  dial.  .Although  no  preparatory  work  had  been  done,  by  the  afternoon 
of  the  following  Friday  (March  26)  the  large  face  had  been  cleaned, 
the  hand  mechanism  adjustetl,  a  new  "  Waiting  Train  "  movement 
installed,  anil  the  whole  of  the  electrification  of  the  clock  completed 
and  ooing  by  4  p.m.  on  that  day.  The  clock  is  18  ft.  across,  only  a  few 
feet  smaller  than  Big  Ben  of  Westminster,  and,  as  a  single  dial  clock,  it 
is  the  largest  electric  clock  in  London.  The  "  Waiting-Train  "  mecha- 
nism used  for  driving  this  dial  is  a  small  compact  piece  of  apparatus, 
occui)ying  a  space  about  18  in.  square.     The  motive  power  for  driving. 


T.iK  MECM.4MSM  OF  THE  St.  Pancras  C:,;ck. 

the  hands  is  obtained  from  the  pendulum,  through  the  medium  of  a 
ratchet  wheel  and  the  usual  crown  gear.  The  accuracy  of  the  time- 
keeping is  not,  however,  dependent  upon  this,  but  the  pendulum  is 
arranged  to  have  a  sUght  gaining  rate,  and  moves  the  hands  with  steady 
motion  through  a  half  minute  space  on  the  dial  in  about  27  seconds. 
At  this  point  a  masking  pawl  comes  automatically  into  operation,  and 
stops  the  drive.  Exactly  on  the  half-minute  the  impulse  from  the 
master  transmitter  releases  the  masking  pawl,  and  allows  the  drive 
to  continue.  The  hands,  therefore,  do  not  proceed  in  half-minute 
impulses,  as  in  the  case  of  small  clocks,  but  at  a  uniform  rate,  with  small 
periods  of  "  waiting."'  The  pendulum  is  self  maintaining,  and  is  capable 
of  developing  up  to  neariy  30  times  its  normal  power,  so  that  wind  or 
snow  pressure  on  the  hands  of  the  clock  cannot  effect  its  time-keeping, 
qualities. 


The  Ministry  of  Labour  has  appointed  Sir  David  Shackleton,  K.C.B., 
and  Sir  .James"  Mastcrton-Smith,  K.C.B.,  to  be  Joint  Permanent  Secre- 
taries of  the  Jlinistrv  of  Labour.  The  growing  pressure  of  business  at 
the  Ministry  has  mad'e  it  necessary  to  appoint  a  joint  permanent  secretary 
who  will  take  administrative  control  of  the  Department,  and  thus  free  Sir 
David  Shackleton  for  the  discharge  of  his  increasing  duties  as  chief 
labour  adviser. 
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Harvey  v.  London  Electric  Railway  Company. 

On  Monday  Mr.  Justice  Roche  awanlc.l  the  i)laiutiff  in  this  action 
(Mrs.  Harvey)  £275  damages  for  injuries  caused  while  she  was  trying  to 
enter  a  train  at  Baron's  Court  station  on  the  "  Piccadilly  Tube."  Plaintiff 
said  that  the  guard  started  the  train  before  the  gates  were  closed,  and 
that,  while  she  had  one  foot  on  the  jilatform  and  the  other  on  the  foot- 
board of  the  train,  she  was  thrown  dinvn  and  suffered  serious  injury. 


Cinema  Electric  Supply. 

Last  week  a  Divisional  t'ourt  (IJi.iy  and  Bailhache.  J.J.)  heard  an 
appeal  brought  by  the  Paigntun  Elcctnc  Light  Company  from  a  decision 
by  the  County  Court  Judge  of  Paignton  in  respect  of  an  overcharge 
w'hich  Mr.  Linsdell,  the  proprietor  of  a  local  Cinema,  alleged  he  had  paid 
under  a  contract  for  the  supply  of  electricity  to  the  Cinema. 

After  hearing  legal  arguments  Mr.  Justice  Bailhache,  in  giving  judg- 
ment, said  respondent,  desiring  electricity  for  his  cinema,  applied  to 
appellants  who  agreed  to  supply  it  for  lighting  purposes  and  also  at  a 
lower  rate  for  that  used  for  power.  The  question  was  whether  the  energy 
■supplied  was  to  be  charged  at  the  lower  rate  of  3d.  per  unit  for  power, 
OT  at  7d.  for  lighting.  The  judge  below  decided  in  favour  of  respondent. 
The  electrical  energ3'  was  used  except  in  regard  to  a  small  portion  for 
light  in  an  arc  lantern.  The  dispute  arose  because  the  electrical  energy 
passed  through  a  transformer  to  lower  the  voltage  from  440  to  60  volts. 
The  question  was  whether  the  electricity  was  used  for  lighting  or  for 
power,  and  in  his  opinion  it  was  for  lighting,  only  a  small  portion  being 
supplied  for  operating  films.  The  amount  in  question  could  be  agreed 
among  the  parties. 

Mr.  Justice  Bray  concurred  and  the  appeal  was  allowed,  with  costs. 


Workmen's  Compensation. 

At  Chesterfield  County  Court  last  week  the  Chesterfield  Tube  Company 
applied  for  the  diminution  of  a  compensation  award  granted  to  William 
Horrobin,  electrician.  It  was  said  there  had  been  a  change  of  circum- 
stances since  the  last  hearing,  when  the  Judge  decided  that  the  work 
offered  was  not  suitable.  The  work  now  offered  was  that  of  coil  winding 
for  1-H.p.  motors  and  it  could  easily  be  performed  by  the  man.  The 
wage  was  £3  13s.  6d.  per  week. 

On  behalf  of  Horrobin  it  was  said  his  condition  had  not  changed. 
The  Judge,  however,  made  a  declaration  of  continuing  liability,  but 
reduced  the  compensation  to  one  penny  per  week.  He  thought  the  pain 
suffered  by  Horrobin  was  to  some  extent  imaginary,  and  that  it  would 
probably  largely  disappear  if  he  had  the  courage  to  persist  in  doing 
the  work.  If  he  found  that  he  could  not  really  do  the  work  he  would 
be  at  liberty  to  come  and  have  the  case  re-opened. 


Charge  for  Specification. 

In  the  City  of  London  Court  last  week,  Mr.  Reg.  Williams,  trading  as 
"  Y  "  Electrical  Installation  Company,  sued  the  Paddington  Radical 
Working  Men's  Club,  Ltd.,  for  10  guineas  for  services  rendered  with 
reference  to  an  electrical  installation.  Plaintiff  stated  that  one  of  his 
men  told  him  that  the  club  was  inviting  tenders  for  an  electrical  installa- 
tion. He  saw  the  secretary,  and  was  asked  to  give  a  special  specification, 
and  also  an  estimate  in  accordance  with  the  club's  own  specification. 
He  sent  two  specifications.  The  club  decided  to  adopt  the  original 
specification,  notwithstanding  that  he  had  been  asked  for  his  suggestions 
in  writing.     He  now  claimed  a  fee  of  10  guineas. 

The  secretary  of  the  club  said  that  a  notice  inviting  tenders  was  placed 
in  the  club.  Tenders  were  received  from  five  firms,  and  plaintiff  tendered 
in  common  with  others.  He  was  not  asked  to  do  anything  more  than 
each  of  the  other  firms.  He  did  not  employ  plaintiff  professionally  to 
-evolve  any  new  scheme. 

Judgment  was  entered  for  defendants,  with  costs. 


Rist  V.  Valco  Magneto  Company. 

A  partnership  purchase  of  Government  magnetos  gave  rise  to  an  action 
heard  by  Sir  F.  Newbold,  Official  Referee,  on  the  13th,  14th  and  15th 
inst.,  in  which  Mr.  David  V.  A.  Rist,  trading  as  the  V'alco  Mfg.  Company, 
claimed  from  the  Valco  Magneto  Company  and  Mr.  Herbert  Rothwell 
the  delivery  of  90  magnetos  or  their  value,  and  damages.  The  original 
claim  was  for  the  delivery  of  140  magnetos,  but  by  order  of  Mr.  .Justice 
McCardie  50  of  that  numl^er  had  been  delivered. 

It  appeared  that  in  1917  the  Government  desired  to  sell  a  number  of 
magnetos  stored  at  the  White  City  which  had  belonged  to  the  Royal  Air 
Force.  Why  the  Admiralty  was  anxious  to  get  rid  of  the  magnetos  did 
not  transpire,  but  Mr.  Rist  tendered  for  them,  and  his  tender  was  ac- 
cepted. For  the  purpose  of  carrying  out  the  purchase  he  entered  into 
partnership  with  Mr.  Rothwell,  under  the  title  of  the  Valco  Magneto 
■Company,  and  that  partnership  continued  from  Dec.  17,  1917,  until 
Nov.  20,  1918,  at  which  latter  date  it  was  dissolved,  and  the  business  of 
■the  defendant  firm  was  afterwards  carried  on  by  Rothwell  in  partnership 
with  one  Stanley  James  Watson.  In  October,  1918,  defendant  firm 
assigned  to  plaintiff  for  £220  the  whole  of  their  stock  of  the  B.T.-H.,  T.B. 
and  Bosch  (D.U.  5)  magnetos,  with  some  further  T.B.  and  B.T.-H.  mag- 
netos.    On  the  same  date  plaintiff  assigned  to  defendant  Rothwell,  for 


£110,  90  of  the  magnetos.  It  was  alleged  that  defendant  liad  not  com- 
pleted the  transaction,  and  that  he  had  wronirfiilly  .l-tmnnl  certain  of  the 
magnetos.  It  was  a  term  of  the  sales  that  l!.itli«i  II  slu.uld  deliver  to 
plaintiff  within  reasonable  time,  but  it  was  allcL:i'l  tliat  lie  had  failed  to 
do  so,  and  a  claim  of  some  £600  was  made  for  non-delivery,  with  damages 
for  detention. 

The  defendant  denied  liability,  alleging  that  it  was  a  matter  of  account, 
and  counterclaimed  against  plaintiff  for  breach  of  contract.  There  was 
also  a  minor  claim  by  ilefcmlant  Rothwell  for  small  sums  relating  to  the 
partnership  prior  to  the  dissolution  amounting  to  £56.  83.  3d. 

Plaintiff's  counsel  said  that  the  magnetos  were  considered  so  valuable 
that  they  were  deposited  on  the  first  floor  of  the  company's  premises  in 
Long  Acre.  From  that  moment  Rothwell,  who  was  conducting  the  busi- 
ness of  the  company,  endeavoured  to  dispose  of  some  of  the  magnetos, 
with  the  result  that  in  October,  1918,  there  were  left  out  of  the  200  only 
180,  consisting  of  100  D.'U.S's,  46  T.B.'s  and  34  B.T.'s.  Atthattime 
certain  financial  arrangements  were  made  between  the  parties  under 
which  Mr.  Rist  bought  the  whole  of  the  180  magnetos  from  the  firm  for 
£220.  Further  transactions  took  place,  but  in  the  result  plaintiff  was 
unable  to  obtain  delivery. 

A  great  deal  of  evidence  was  taken  on  both  sides,  chiefly  relating  to  the 
financial  transactions  between  the  parties  and  the  condition  of  the  mag- 
netos anil  parts  purchased.  In  relation  to  their  value  it  was  stated  by 
]ilaiiiiilT  that  tile  stock  was  insured  for  £2,000,  and  that  a  number  of  them 
whirli  well-  liought  for  7s.  6d.  each  were  resold  on  the  same  day  for 
£4.  lOs.  each. 

After  several  witnesses  had  been  heard,  the  Official  Referee  suggested 
the  desirability  of  the  parties  considering  whether  a  settlement  could  not 
be  arrived  at,  and  for  this  purpose  the  parties  agreed  to  an  adjournment. 


Rejax   Electric  Lighting  Plants. 

Electrical  engineers  who  have  seen  the  Rejax  power  and  lighting 
plant  are  enthusiastic  about  it,  because  it  follows  the  best  principles  of 
British  design,  its  generator  armature,  commutator,  field  windings,  &c., 
being  liberal  in  size,  while  the  same  thing  applies  to  the  engine  and 
bedplate.  It  will  run  cool  under  a  heavy  load  for  a  long  period  and  its 
governing  is  very  sensitive,  while  valves,  timing  gears,  governing 
mechanism,  &c.,  are  completely  enclosed  and  are  deluged  with  oil  while 
the  engine  is  working.  The  plant  stops  automatically  when  the  batteries 
are  fully  charged  while  the  meter  on  the  switchboard  registers  the 
ampere-hours  in  or  out  of  the  battery,  showing  clearly  on  a  dial  the 
state  of  charge  of  the  battery  at  any  time.  To  start  up  the  plant  one 
has  only  to  press  the  starting  button  after  turning  on  the  fuel  tap.  The 
automatic  cut-in  and  cut-out  looks  after  the  switching  arrangements. 
Many  householders,  small  hotel  proprietors,  farmers,  shop-keepers  and 
others  are  now  desirous  of  putting  in  electric  lighting  installations  to  a 
much  greater  extent  than  before,  and  as  the  Rejax  plant  can  be  run 
practically  without  attendance  and  by  quite  inexperienced  people,  it 
should  appeal  strongly  to  this  class  of  customer.  Further,  the  modest 
price  and  the  simplicity  of  its  installation  brings  the  total  cost  within 
the  reach  of  a  much  wider  class.  Agency  arrangements  are  now  being 
made  with  electrical  engineers  all  over  the  Kingdom  and  interested 
readers  may  obtain  particulars  from  Messrs.  Rejax,  Ltd.,  3  &  4,  Percy- 
street,  Tottenham  Court-road,  London,  W.  1. 

For  the  farm  or  estate  the  Rejax  plant  is  particularly  designed. 
Placed  in  any  bam  or  out-house  it  can  drive  a  line  shaft  which  has 
pulleys  belted  to  chaff-cutters  and  other  food  preparing  machines,  while 
the  same  shaft  can  be  arranged  to  pass  along  into  the  dairy  to  drive 
the  chum  and  separator.  While  the  engine  is  perfomiing  these  farm 
operations  it  is  charging  the  accumulators  automatically.  These 
accumulators  yield  a  supply  of  electric  current  at  any  time  for  lighting 
the  house,  farm  buildings,  &c.  Quite  apart  from  the  obvious  advantages 
of  electric  light  and  power  for  operating  machines  which  were  perhaps 
hitherto  worked  by  manual  or  horse  labour,  the  electric  light  is  actually 
far  cheaper  than  oU  or  gas,  however  derived.  The  Rejax  Company 
carry  large  supplies  of  all  requisite  fittings  for  electric  lighting,  power,  &c- 


Books    Received. 

(Copies  of  the  undermentioned  worlcs  can  be  had  from  The  Electrician  Offices,  on 
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Benn  Brothers,  Ltd.)     Pp.  iv.  +  6d. 
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Commercial     Topics. 

Excess  ProOts  Duty  Decisions. 

Among  recent  ileoisions  of  the  Board  of  Referees  on  application  for 
increasing  the  utatiitory  percentage  of  profit)  exempt  from  excess  profits 
duty  are  the  follo«ing  : — 

Sfifller  and  Tubes. — Applications  of  Swansea  \'ale  Spelter  Company 
and  Weldless  Tube  .Association  and  British  Tube  Assot-iation.  Percentage 
raised  to  seven. 

Aluminium. — .Application  of  British  Aluminium  Company.  Per- 
centage raised  to  seven  and  a-half. 

*  *         •         * 
Spanish  Developments. 

Ar.unlini;  to  recent  reports  the  industrial  activity  due  to  the  war 
shows  no  signs  of  abatement,  and  there  is  at  present  a  very  keen  demand 
for  machine  tools,  mining  and  textile  machinery,  &c.  It  is  proposed  to 
erected  important  new  iron  and  steel  works  at  Hamar,  which  will  include 
blast  furnaces  combined  with  Martin  furnaces  and  electric  furnaces. 
The  company  will  also  have  a  department  for  manufacturing  railway  and 
tramway  rolling  stock  and  a  wire-rolling  mill.  Like  all  modem  works, 
the  electric  drive  will  be  used  throughout.  Various  hydro-electric 
schemes  are  also  being  develo|)ed  ami  for  some  years  there  should  be  a 
good  field  open  to  British  manufacturers  and  exporters. 

The  Columbian  Electrical  Market. 

Prior  to  the  war  the  supjilies  of  electrical  machinery  for  Colombia 
came  from  Germany  and  the  United  .States,  but  it  is  now  reported  that 
the  trade  has  become  an  -American  monopoly.  -An  important  British 
company  has  decided  to  estab  lish  an  agency  in  Bogota,  with  a  depot  in 
Barranquilla,  whence  material  can  be  transferred  to  any  point  in  the 
Republic.  The  business  is  said  to  be  capable  of  considerable  expansion, 
as  there  is  a  need  for  electric  lighting  and  plants  on  coSee  estates  and 
mining  properties,  and  there  is  no  n-ason  why  British  plant  and  fittings 
should  not  suiH-rsede  some  of  those  at  present  sold.  In  Bogota  there  is  a 
British  telephone  company  which  imports  British  material  when  possible, 
but  -American  telephones  have  been  installed  and  sold  in  other  parts  of 
the  Republic. 

*  *         «         * 

The  Brush  Company. 

The  Brush  Electrical  Engineering  Company,  which  is  probably  the 
oldest  manufacturing  company  in  the  industry,  appears  to  have  had  a 
very  successful  year  and  the  prospect  for  the  future  seems  to  be  bright. 
The  company  has  had  its  ups  and  downs,  but  we  arc  gratified  to  see  that 
it  is  now  in  a  prosperous  condition.  The  trading  profit  for  1919  was 
nearly  £224,000  against  £157,800  in  1918  and  £89,229  in  1917.  -A 
dividend  of  1.5  per  cent,  has  been  declared,  £70,000  has  been  placed  to 
reser%-e  and  £183,399  carried  forward,  against  18  per  cent,  in  1918  (which 
included  6  per  cent,  for  each  of  the  years  1914,  1915  and  1918),  and  a 
carry  fonvard  of  £34,714.  The  report  states  that  normal  manufacturing 
operations  were  rapidly  resumed  after  the  .Armistice  and  that  in  both 
the  engineering  and  car-building  departments  important  contracts  have 
been  completed  and  are  in  hand.  The  demand  for  the  Brush-Ljungstrom 
steam  turbine  electric  generating  plant  and  auxiliaries  has  developed  so 
satisfactorily  that  new  extensions  of  buildings  and  plant  have  been  put 
in  hand,  and  the  capital  of  the  company  is  to  be  increased  by  £.346,220 
in  order  to  provide  money  for  these  extensions  and  to  build  houses  for 
the  employees. 

*  .     »         *         ♦ 

Electrical  Progress  in  Shanghai. 

-According  to  the  recent  report  of  the  Shanghai  electricity  undertaking, 
the  demand  for  energy  has  exceeded  official  expectations.  The  original 
estimate  for  1920  allowed  for  a  load  of  34,000  kw.,  but  it  has  been  neces- 
saiy  to  increase  this  to  45,000  kw.  It  is  therefore  proposed  to  retain 
a  portion  of  the  Fearon-road  steam  generating  i)lant  which  it  had  been 
decided  to  remove.  Though  the  German  plant  at  Riverside  is  un- 
reliable, it  is  proposed  to  make  the  best  of  it  for  the  time  being,  and  it 
will  therefore  be  retained  until  two  more  18,000  kw.  sets  are  installed. 
In  the  meantime  the  German  plant  at  Riverside  is  to  be  considered  as 
equal  to  10,0(JO  kw.,  instead  of  its  stated  capacity  of  14,000.  The  antici- 
pated load  of  64,000  kw.  for  1921  demands  further  large  extensions  of 
plant.  It  is  expected  that  two  more  18,000  kw.  machines  will  be  in  com- 
mission by  the  autumn  of  1921.  By  June,  1922,  it  is  proposed  to  install 
two  10,000  kw.  turbines,  and  then  the  German  plant  will  be  removed. 
No.  1  ponder  house  is  to  be  enlarged,  and  designs  are  being  drawn  up 
for  a  new  power  house,  which  will  have  to  be  in  commission  b}'  the  end 
of  1923.  Eight  new  boilers  have  been  ordered,  and  it  is  now  necessary 
to  order  two  more — i.e.,  a  total  of  10  boilers,  instead  of  eight  originally 
scheduled  for  No.  3  boiler  house.  Tenders  have  been  received  from  both 
Messrs.  Babeock  &  Wilcox  and  the  Stirling  Boiler  Company,  and  it  has 
been  decided  to  order  three  more  boilers  from  each  company.  This 
arrangement  will  enable  the  department  to  compare  the  relative  merits 
of  the  two  tj-pes  of  boiler  under  identical  operating  conditions.  In 
addition  to  the  generating  plant,  new  buildings  and  extensions,  and  a 
large  quantity  of  switchgear,  transformers,  cables,  &c.,  will  be  required. 
The  total  capital  exjx-nditure  during  1920  is  estimated  at  Tls.  4,006,000. 

It  appears  that  the  demand  for  power  for  industrial  purposes  is  growing 
rapidly,  while  the  electric  heating  and  cooking  load  is  steadily  developing. 
Consequently  there  is  a  good  sale  for  motors,  heating  and  cooking 
apparatus. 


Electricity  Supply. 

-A  committee  of  fuur  has  Ivcn  aiipniiitccl  In  rip.iit  upon  the  best  mean* 
of  introducing  electricity  supply  into  Lanark. 

Chesterfield  Corporation  has  decided  to  s])end  £.50,000  on  additional 
generating  plant  and  £5,000  on  cable  extensions. 

Among  the  recommendations  of  the  Soithfort  Reconstruction  Com- 
mittee is  one  for  the  erection  and  equipment  of  municipal  electricity 
show  rooms. 

Brierkieli)  Council  has  ma<lo  representations  to  the  Corporation 
regarding  the  necessity  of  making  long  overdue  connections  for  new 
electricity  customers. 

Nelson  Corporation  have  received  sanction  from  the  Electricity 
Commissioners  to  proceed  with  the  extensions  to  their  electricity  works 
and  also  authority  to  borrow  £152,000. 

The  Watch  Committee  of  Sunderland  Corporation  has  authorised 
the  Weights  and  Measures  Department  to  purchase  an  electric  motor  for 
power  purpo.scs  in  connection  with  the  work  of  that  department. 

Doxi  ASTEi!  Corporation  have  received  sanction  to  proceed  with  the 
installation  of  two  adclitional  3,000  kw.  sets  and  wator-tube  boilers,  &o. 
The  extension  involves  an  expenditure  of  £120,000. 

It  is  stated  that  the  preliminary  estimates  for  the  Bridge  and  Daw 
Across  the  River  Severn  near  Chepstow,  by  means  of  which  it  is  pro- 
posed to  utilise  the  40-ft.  tide  in  generating  electric  power,  put  the 
cost  at  between  £6,000,000  and  £8,tK)0,000. 

In  regard  to  the  proposal  to  link  up  the  electricity  undertakings  of 
Sheffield  and  Rothekham  Corporations,  the  Ministry  of  Transport 
has  been  informed  by  Sheffield  Corporation  that  power  will  be  required 
from  Rotherham  as  soon  as  the  linking  up  arrangements  can  bo 
effected. 

Complaints  ^vere  made  at  Oldham  Council  meeting  last  week  of  the 
long  delay  in  connecting  prospective  consumers  of  electricity,  but  the 
vice-chairman  of  the  Electricity  Committee  (Councillor  Frith)  explained 
that  the  deijartment  was  extraordinarily  busy  at  present,  and  people 
must  wait  their  turn  ;  he  had  to  wait  nine  months  before  receiving  his 
own  supply. 

Manchester  Corporation  propose  to  send  a  deputation,  including  the 
city  electrical  engineer  (Mr.  S.  L.  Pearce),  to  the  United  States,  in  order  to- 
study  the  latest  jiractice  in  the  operation  and  lay-out  of  extra-high- 
tension  transmission  and  distribution  systems,  and  to  report  upon  the 
latest  developments  in  design  and  operation  of  large  stations  for  the- 
economical  production  of  power. 

Owing  to  the  cost,  the  proposal  to  establish  a  SfPER  Power  Station 
for  the  East  Miolaxu-s  has  been  abandone<l,  and  instead  the  existing, 
stations  in  the  area  will  be  extended.  At  Leicester  these  extensions  wiU 
cost  about  £()(>0,000,  and  at  Nottingham  a  similar  sum  will  have  to  be 
expended.  Loughborough  will  be  called  upon  to  spend  about  £150,000 
and  Derby  £120,000. 

C.\RD1FF  electric  supply  department  are  unable  to  keep  pace  with  the 
demands  for  electric  current,  and  the  engineer  and  manager  (Mr. 
Morley  New)  states  "that  nearly  the  whole  time  of  his  clerical  staff 
is  taken  up  by  informing  peojjle  that  they  cannot  extend  their  cables." 
As  soon  as  possible  the  supply  cables  are  to  be  extended  to  boarding 
houses  in  Bute  Town. 

The  Electricity  Commissioners  have  consented  to  the  extension 
of  Shokeoitch  Borough  Council's  Whiston-street  electricity  station. 
The  Lighting  Committee  report  that,  in  connection  with  the  extension 
of  plant  api>roved  by  the  Commissioners  (at  an  estimated  cost  of  £118,495> 
it  is  necessary  to  provide  a  new  sub-station  in  Evelyn-street.  The  Com- 
mittee [iropose  to  ask  for  quotations  from  the  Metropolitan-V'ickers 
Electrical  Company  and  the  British  Thomson-Houston  Comj>any  for 
switchgear  urgently  required. 

Already  Mr.  (Jeo.  Balfour  and  30  other  members  have  put  down. 
motions  for  the  rejection  of  the  new  Electrkty  (Supply)  Bill,  and  it 
would  a[)]K-ar  that  the  measure  is  likely  to  meet  with  strenuous  opposition 
in  both  Houses  of  Parliament.  The  Bill  reproduces,  with  one  or  tw» 
small  amcnrlments,  the  provisions  of  last  year's  measure  as  passed  by  the 
House  of  Commons  which  were  struck  out  by  the  House  of  Lords.  A 
full  abstract  of  the  original  Bill  appeared  in  The  Electrician  for  May  16, 
1919. 

-A  successful  first  session's  work  in  connection  with  evening  classes 
for  the  workmen  and  staff  of  the  Glasgow  Corporation  Electbicitv 
Depart.ment  was  brought  to  a  close  on  April  14,  when  Mr.  R.  B.  Mitchell 
chief  engineer  and  manager  of  the  department,  presented  the  prizes  to 
the  best  students.  There  were  four  classes,  viz.,  a  practical  class  ia 
instrument  making  ;  a  class  for  generation  and  distribution  for  the 
clerical  staff  ;  a  class  in  arithmetic  and  algebra  ;  and  a  class  in  electrical 
theory. 

Ayr  Corporation  has  been  considering  the  question  of  obtaining  a. 
supply  of  electricity  in  bulk  from  Kilmarnock  Corporation,  and  in  a  report 
the  Kilmarnock  engineer  and  manager  (Mr.  W.  C.  Bexon)  stated  that  to- 
get  the  best  possibfe  results  Ayr  should  sell  its  present  generating  plant 
and  take  the  whole  of  their  supply  from  Kilmarnock.  He  suggested  that 
Ayr  Corporation  should  guarantee  a  minimum  consumption  of  not  less 
than  £6,000  a  year.  The  price  proposed  is  £3  jjcr  kilowatt  of  the  maxi- 
mum demand,  plusOod.  per  unit,  Ayr  Corporation  to  provide  a  suitable 
sub-station  near  Monkton,  and  the  agreement  to  be  for  a  period  of  20 
years.  The  proposal  has  been  referred  to  Mr.  J.  H.  Rider,  consulting 
engineer,  for  a  report. 
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£Iectrlc  Traction. 

The  recent  tramway  strike  in  J[AyinF.STER,  Salfoed  axd  Oldham 
involved  a  loss  of  over  £(iO,000  in  receipts. 

The  BoLTOS  branch  of  the  Tramwaj'  &  Vehicle  Workers'  Association 
has  asked  that  double  pay  shall  bo  paid  to  all  drivers,  conductors  and 
the  inside  staff  on  each  of  the  four  days  in  August  during  which  the 
annual  show  of  the  Royal  Lancashire  Agricultural  Society  is  to  be  held 
at  Bolton,  but  the  Tramways  Committee  has  declined  to  accede  to  the 
application. 

In  a  communication  to  Deptford  Borough  Council  the  Minister  of 
Transport  states  that  the  Technical  Committee  to  the  Advisory  Com- 
mittee on  London  Traffic  are  about  to  take  into  consideration  a  general 
scheme  for  the  development  of  tube  railway  facilities,  and  that 
when  the  matter  is  further  advanced  the  committee  will  be  glad  to  con- 
sider any  evidence  which  the  council  may  desire  to  give  as  to  the  exten- 
sion of  such  facilities  to  South-east  London. 

Two  interim  reports  have  been  presented  to  the  Ministry  of  Transport 
by  the  Departmental  Committee  ox  Lights  on  Vehicles.  The 
questions  dealt  with  include  the  number  of  lamps  to  be  carried  on  various 
types  of  vehicles  and  the  restriction  of  the  use  of  dazzle  headlights  On 
the  latter  question,  it  is  agreed  that  some  of  the  headlights  now  in  use 
are  unnecessarily  powerful.  The  Committee  recommend  that  the  light 
given  by  all  headlights  should  comply  with  some  standard  of  illumination 
ascertained  at  various  points.  "  With  a  view  to  fixing  such  a  standard 
as  will  be  satisfactory,  they  propose  to  subject  all  ideas  and  devices 
submitted  to  them  to  a  series  of  practical  road  tests  by  experts  under 
all  conditions."  Pending  this  investigation,  the  Committee  suggest 
certain  limitations  on  the  size  of  clear  glass  aperture  of  head  lamps  (of 
which  there  should  be  only  two)  and  on  the  power  of  the  electric  bulbs  or 
acetylene  burners.  Legislation  is  recommended  for  altering  the  lighting- 
up  time  for  vehicles,  to  make  permanent  the  present  rules  that  a  front 
light  or  lights  and  a  red  rear  light  must  be  carried  on  vehicles,  with 
certain  exceptions.  In  regard  to  the  number  and  capacity  of  lamps, 
not  more  than  four  lamps  showing  a  light  to  the  front  to  be  permitted  on 
any  vehicle  (except  a  vehicle  with  a  load  that  overhangs  laterally) ;  not 
more  than  one  separate  rear  light  to  be  used,  except  in  the  case  of  pro- 
jecting loads  ;  all  acetylene  burners  and  electric  bulbs  used  in  lamps 
showing  a  light  to  the  front  shall  have  clearly  and  indelibly  marked 
thereon  their  capacity  or  power,  and  shall  not  exceed  24  c.p.  ;  if  more 
than  two  lamps  showing  a  light  to  the  front  are  used,  two  of  them  must 
be  side  lights  not  exceeding  12  c.p.  each.  There  are  provisions  recom- 
mended for  overhanging  and  projecting  loads,  &c. 

Telegraph  and  Telephone  Notes. 

Concessions  have  been  secured  by  the  CoMp.tcNiE  des  Cable.s  Sud- 
Ambricaiss  (a  French  company)  for  establishing  and  working  submarine 
and  terrestrial  telegraphic  communication  between  Montevideo  and 
Buenos  Aires,  and  a  submarine  cable  between  Montevideo  and  Rio  de 
Janeiro. 

Work  is  proceeding  on  the  erection  of  NEW  telephone  exchanges  at 
Bishopsgate,  Golder's  Green,  the  Tower,  Stratford  and  Hendon.  The 
Tower  exchange,  which  is  nearing  completion,  will  contain  10,000  lines. 
Extensions  are  also  being  made  to  the  Bamet,  East,  Hampstead  and 
Harrow  exchanges,  while  at  New  Cross  and  Willesden  the  extensions  are 
finished.  The  supply  of  skilled  labour  is  now  sufficient,  as  the  majority  of 
the  men  in  the  Army  have  been  released,  but  the  handicap  of  the  high  cost 
of  materials  for  the  manufacture  of  cables  and  instruments  remains. 

It  is  announced  that,  as  a  result  of  lono-d  ist.\nce  wkele.ss  tele- 
graphy experijients  which  are  being  made  between  this  country  and 
the  occupied  part  of  Gennan\%  it  is  hoped  that  in  a  short  time  it  will  be 
possible  to  transmit  messages  at  the  rate  of  150  words  a  minute.  In  reply  to 
a  question  on  th  is  su  bject  by  Mr.  R.  McNeill,  it  was  stated  by  Mr.  Churchill 
in  the  House  of  Commons  on  Monday  that  at  the  Experimental  Estab- 
lishment at  Woolwich  wireless  messages  had  been  transmitted  over  con- 
siderable distances  at  the  speed  of  100  words  per  minute,  and  very  mucli 
greater  speeds  had  been  obtained  under  laboratory  conditions  only. 
Rapidity  of  transmission  was  of  the  highest  importance  to  the  Army  aiid 
the  other  fighting  services,  as  in  the  near  future  wireless  telegraphy 
would  be  the  primary  means  of  intercommunication  in  those  services. 
In  an  article  on  "  Wireless  Wonders  and  Press  Possibilities,"  the 
"  Newspaper  World  "  of  April  3  suggested  the  possibility  of  employing 
portable  wireless  sets  by  pressmen  for  sending  reports  over  a  radius  of  10 
to  20  miles.  It  was  also  suggested  that  every  editor  should  secure  the 
services  of  an  enthusiast  on  his  staff  in  order  to  watch  developments  in 
wireless  telegraphy  and  telephony,  while  newspaper  proprietors  were 
recommended  to  urge  upon  the  Postmaster-General  the  desirability  of 
granting  facilities  for  experiments  on  the  lines  indicated.  In  the  issue  of 
our  contemporary  for  April  17  the  Marconi  Company,  while  denying  the 
suggestion  that  it  had  neglected  to  interest  itself  in  the  problems  of 
wireless  as  applied  to  news  gathering,  state  that  the  directors  of  the 
company  are  of  opinion  that  wireless  telegraphy  and  telephony  nill  con- 
tribute a  great  deal  to  the  cheai)  and  rapid  transmission  of  new.spaper 
reports.  Since  the  war  the  company  has  had  the  press  problem  under 
careful  consideration,  and  has  laid  the  foundations  upon  which  it  is 
hoped  an  organisation  of  great  newspaper  value  will  rapidly  grow.  The 
proposals  are  intended  to  pro\ide  equal  facilities  for  all  recognised  news 
gatherers  and  to  afford  such  assistance  to  rapid  and  flexible  communica- 
tion as  can  be  given  by  a  company  o])e rating  on  commercial  lines.  In  the 
opinion  of  the  company  the  indiscriminate  emploj'ment  of  wireless  sets 
would  not  benefit  newspaper  projirietors,  and  would  be  unlikely  to  receive 
official  sanction. 


Imperial  and  Foreign  Notes. 

The  value  of  the  railway  and  tramway  plant  imported  by  New  Zealand 
in  1919  was  £2t)9,350,  compared  with  £52,21-1:  in  1918. 

Owing  to  the  extension  of  the  electric  lighting  plants  at  Khartum  and 
Khartum  North,  it  is  reported  that  considerable  quantities  of  electric 
lamps,  wire  and  other  material  are  required. 

Mr.  R.  Morse  has  been  appointed  electrical  design  engineer  in  the 
Tasmanian  Government  hydro-electric  dept.  Mr.  E.  F.  Du  Rieu  has 
also  been  appointed  engineer  for  electrical  construction  work  by  the  dept. 

Mr.  H.  S.  Dix,  late  manager  of  the  Prahran  and  Malvern  (Victoria) 
Tramways  Trust,  has  been  appointed  acting  chief  manager  and  engineer 
for  the  Melbourne  and  Metropolitan  Tramways  Board. 

Lithgow  (N.S.W.)  Council  must  make  arrangements  either  to  increase 
the  capacity  of  the  gas  works,  at  a  cost  of  several  thousands  of  pounds,  or 
install  electric  supply  plant,  but  as  a  temporary  expedient  Mr.  W.  Corin 
advises  the  Council  to  enter  into  an  agreement  %vith  Messrs.  C.  &  G. 
Hoskins  &  Company  to  supply  electricity.  In  regard  to  the  form  the 
permanent  supply  should  take,  there  are  three  alternatives:  (1)  The 
Council  to  establish  a  scheme  of  its  own  ;  (2)  the  Railway  Commis- 
sioners to  provide  a  power  station  at  Lithgow,  and  the  Council  to  take  a 
bulk  supply  ;  (3)  Messrs.  Hoskins  &  Company  to  provide  a  by-product 
recovery  oven  at  Lithgow,  and  the  Council  to  purchase  a  bulk  supply 
from  the  firm.     The  last  mentioned  proposal  may  be  adopted. 


It  is  announced  that  the  General  Electric  Company  (U..S.A.)  has 
secured  the  contract  for  the  conversion  of  the  P.aulists  Railw.iy'.  Brazil, 
to  electric  traction.  The  work  will  be  begun  immediately,  and  will, 
it  is  said,  be  one  of  the  largest  railway  electrifications  in  the  world.  The 
double  track  between  Juniahy  and  Campainas  will  be  electrified,  and  a 
4,500  kw.  station  will  be  erected  at  Louviers.  This  is  the  most  impor- 
tant scheme  of  electric  traction  that  has  been  proposed  in  South 
America. 

An  extensive  scheme  of  hydro-electric  development  and  for  the 
conversion  of  certain  railways  to  electric  traction  has  been  submitted 
to  the  Swedish  Government  by  the  Board  of  Waterfalls.  The  work 
will,  it  is  proposed,  be  carried  out  in  1920  and  1921,  and  will  involve 
a  total  exp?nditure  of  19  million  crowns.  It  is  estimated  that  the 
transmission  lines  at  present  conveying  electric  power  from  the  three 
power  stations  at  Trollhittan,  Alfkarleby  and  Motala  are  about  2,962 
kilometres,  and  the  number  of  stations  distributing  the  power  over 
the  country  is  241.  The  greater  part  of  the  Provinces  of  Vastergotland, 
Bohuslan  and  Dalsland,  the  whole  of  Cppland  and  Sodermanland  and 
great  portions  of  GSstrikland,  Dalekarlia,  Viistmanland,  Nerke  and 
Ostergotland  are  already  covered,  but  it  is  proposed  to  erect  2,000 
kilometres  of  lines  and  erect  220  distributing  stations.  It  is  suggested 
that  a  thorough  co-operation,  or  linking-up  arrangement,  between 
the  power-stations  should  be  introduced  by  means  of  a  transmission 
main  line  between Trollhattan  station  in  the  west  and  Alfkarleby  power- 
station  in  the  east  to  begin  with,  to  be  followed  in  later  years  by  similar 
connections  with  the  big  stations  in  the  north  and  south  of  Sweden. 

Miscellaneous. 

The  late  Sir  John  .Tackson,  engineer  and  contractor,  left  estate  of  the 
value  of  £520,474,  with  net  personalty  £504,674. 

The  well-known  electric  light  switching  examinations,  which 
w-ere  conducted  with  such  success  by  Messrs.  Lundberg  during  the  years 
previous  to  the  war,  have  again  been  resumed,  and  the  Papers  for  the  next 
examination  will  appear  in  the  columns  of  our  contemporary  "  Elec- 
tricity," commencing  with  the  issue  for  April  23. 

At  a  reunion  dinner  of  the  officers  of  the  Tvne  Electrical  Engi- 
neers, on  the  17th  inst.,  Lieut. -Col.  C.  R.  Toomer,  V.D.,  who  recently  re- 
linquished command  of  the  unit  after  28  years'  service,  was  presented 
with  a  framed  oil  painting,  "  Searchlights  at  Portsmouth,"  by  W.  L. 
WyHe,  R.A.  In  1914  the  unit  was  divided  into  two  ;  one  section  went  to 
Portsmouth  for  duty  and  the  other  portion  remained  with  the  Tyne 
Garrison.  The  latter  maintained  the  coast  defence  electric  light  plant 
at  the  Tyne,  and  also  installed  new  defence  electric  light  plant  at  Blyth 
and  Sunderland,  the  original  anti-aircraft  light  stations  of  Tyne  Garrison. 

A  charge  of  failure  to  eartj  electric  wires  was  preferred  against 
Messrs.  Coulson  &  Company,  of  Spennymoor  (County  Durham),  at  the 
local  Petty  Sessions  on  Tuesday  last.  Mr.  W.  Lauder,  factory  Inspector, 
said  the  wires  in  question  were  connected  mth  a  portable  dribbling 
machine.  When  attempting  to  move  the  handle  an  employee  operating 
the  machine  received  a  shock  of  230  volts,  and  as  a  result  was  laid  up 
for  a  month.  The  defence  was  that  all  the  usual  precautions  were  taken 
and  that  recommendations  of  the  factory  Inspectors  were  invariably 
followed.  The  Bench  dismissed  the  summons  on  payment  of  costs,  but 
it  was  intimated  that  an  appeal  would  bs  lodged. 

In  a  report  on  the  collision  which  occurred  between  two  trains  at 
Soothill  Wood  Colliery,  on  the  Leeds-Batley  branch  of  the  Great  Northern 
Railway  in  February,  Major  Hall  states  that  the  severe  storm  at  the  end 
of  January  caused  extensive  damage  to  block  telegraph  and  telephone 
wires  in  the  district,  and  traffic  was  still  on  this  branch  being  operated 
under  the  block  telegraph  regulations.  It  is  of  great  importance  that  the 
duration  of  traffic  operation  under  these  regulations  should  be  reduced 
to  a  minimum,  and  he  agrees  with  the  opinion  expressed  by  Col.  Pringle 
that  the  Temporary  Installation  of  Telephone  Block  Working 
by  means  of  insulated  cable  run  out  from  reels  would  be  of  the  greatest 
value  pending  restoration  of  normal  conditions. 


460 


THE  ELECTRICIAN'. 


Ariui.  23,  1920. 


Institution  Notes. 

The  Friday  cvonin!;  disoourse  b'fori'  tho  Royal  Institution  on  May  7 
will  be  delivered  by  Lord  Rayleigb  on  "  Tlu>  Blue  Sky  and  the  Optical 
Properties  of  Air." 

Mr.  H.  B.  Poynder.  hon.  sec.  of  the  N.E.  Centre  of  the  iNSTiTmox 
OP  Electbic.\l  Enbineek.-;.  stated  at  the  recent  annual  meeting  that 
the  membership  during  the  past  session  had  increaseil  from  291  to  .189. 

A  meeting  of  the  T.ivebpool  Wireless  Association  was  held  on  the 
14th  inst.,  when  an  interesting  Pa])er  on  "  Valve  Action  and  Circuits'' 
was  n'ad.  Several  new  members  were  elected  to  the  committee,  and 
Mr.  Irvine  being  elected  chairman  and  Mr.  S.  Frith  hon.  secretary. 

The  annual  general  meeting  of  the  Electkical  Tuades'  Besevolest 
IsSTiTiTloN  will  Ix'  held  on  Monday  next  at  the  otlices  of  the  Electrical 
Contractors'  Association,  11-13,  Southampton-row,  London,  W.C.,  to 
receive  the  report  for  1919,  to  elect  members  of  the  committee  of  manage- 
ment, &c. 

A  licence,  underscc.  20  of  the  Companies  (Consolidation)  Act,  1908,  has 
been  issued  by  the  Board  of  Trade  to  the  Scottish  Shale  Oil  Scientific 
and  IsDiSTRiAL  Research  A.ssociatio.n,  which  has  been  approved  by  the 
Department  of  .Scicntilic  and  Industrial  Research  as  complying  with  the 
conditions  laid  down  in  the  Government  scheme  for  the  encouragement 
of  industrial  research.  Communications  to  Mr.  W.  Fraser,  C.B.E., 
Scottish  Oils,  Ltd.,  1;J5,  Buchanan-street,  Glasgow. 

The  concluding  meeting  of  the  third  session  of  the  Glasgow  Elec- 
tkicitv  Department  Engineerixc.  S.kietv  was  held  on  the  12th  inst., 
Mr.  R.  B.  Mitchell,  chairman,  presiding  over  an  attendance  of  9()  mem- 
bers. Mr.  C.  \V.  Marshall,  laboratory  superintendent,  delivered  an  able 
Paper  on  ""  A.C.  to  D.C.  Transformation,"  which  was  followed  by  an 
interesting  discussion.  During  the  past  winter  the  .Society  held  14 
meetings  with  an  average  attendance  of  80.  Mr.  Mitchell  announced 
that  arrangements  were  already  well  in  hand  for  next  sessions  syllabus. 

At  the  final  meeting  of  the  Session  of  the  Birmingham  &  District 
Electric  Club  on  the  17th  inst.  a  Paper  was  read  by  Mr.  F.  D.  Davidson 
on  "  The  History  and  Development  of  Electric  Heating  and  Cooking." 
The  writer  gave  a  short  history  of  the  experiments  and  difficulties  of  the 
l)ioneers  in  America,  (iermany  and  England.  With  lantern  slides  and 
examples  the  writer  showed  most  of  the  early  forms  of  heating  elements 
and  discussed  the  advantages  and  disadvantages  of  each  different  type. 
He  expressed  the  opinion  that  for  water  boiling  and  the  like,  the  mica 
wire  strip  element,  bolted  in  close  contact  to  its  work,  was  the  most 
efficient  heating  element  yet  devised,  and  for  heating  the  porcelain 
former  tyiie  of  tire  bar,  the  most  effective.  A  pica  was  made  for  some 
attempt  at  standardisation  of  heating  elements,  and  the  suggestion  was 
made  that  the  most  useful  size  of  element  for  general  purposes  was  an 
element  5  in.  long  by  1 J  in.  wide  and  not  more  than  3/16  in.  thick  ;  this 
could  be  used  singly  or  in  suitable  numbers  for  practically  all  forms  of 
apparatus,  th?  loading  and  voltages  being  varied  to  requirements. 

At  the  jubilee  meeting  of  the  Edinburgh  A.ssoclvtion  of  Science 
AND  Arts  on  the  9th  inst..  Prof.  T.  Hudson  Beare  delivered  an  address  on 
some  of  the  important  developments  of  science  during  the  past  50  years. 
He  dealt  with  the  difference  in  thiscountry  nowand  in  1869  in  the'spirit 
with  which  science  was  looked  upon  by  the  Government.  In  1851  the 
Government  began  to  give  a  small  annual  grant  of  £1.000  a  year  for  the 
promotion  of  research,  and  in  1877  this  was  raised  to  £4,000.  It  was  only 
after  a  strenuous  fight  that  they  got  the  Government  of  20  years  ago  to 
sanction  the  establishment  of  a  national  physical  laboratory  ;  but  it 
was  not  until  1918  that  the  National  Physical  Laboratory  was  placed 
upon  a  satisfactory  footing.  That  small  laboratory  now  contained  seven 
distinct  departments  of  scientific  research,  and  its  staff  had  grown  from 
16  to  600  active  workers.  Scientific  research  was  of  immense  value  to 
us  £13  a  great  industrial  nation.  Dealing  with  the  development  of  electric 
power,  he  mentioned  that  in  New  Zealand  remote  little  villages,  much 
smaller  than  Highland  villages,  were  provided  with  electric  power, 
electric  milking  machines  and  chums.  All  the  manual  labour  could  be 
done,  even  on  the  isolated  farms,  by  the  electric  energy  distributed  over 
large  and  sparsely  populated  areas.  The  New  Zealand  farmer  was  free 
from  a  lot  of  the  drudgery  and  hard  labour  that  our  farming  classes 
had  to  put  up  with  during  the  winter  and  spring  months. 

E)ducational. 

His  Majesty  the  King  has  consented  to  lay,  in  .luly  next,  the  founda- 
tion stone  of  the  new  Chemical  Laboratories  of  E  jinbcrgh  Univer.sitv. 
The  new  chemistry  school  will  take  £250,000  to  complete. 

The  certificates  at  the  Crystal  Palace  S  hodl  of  Engineering 
were  distributed  on  Saturday  by  Sir  Alfred  W.  Smithers,  M.P.,  chairman 
of  the  Grand  Trunk  Railway. 

Mr.  Francis  A.  Heron,  of  Holywood,  co.  Down,  has  given  a  sum  of 
£5,000  to  Qi;een\s  Univer-sity,  Belfast,  in  order  to  provide  the  neces- 
sary equipment  for  teaching  physical  chemistry,  and  a  further  sum  of 
£1,000  towards  the  provision  of  accommodation  for  the  department. 

The  following  appointments  to  entrance  .scholarshiiis  at  Fa  r  aday  Hor-^E 
Electrical  Evgineering  C  jlleoe  have  l>cen  made  :— To  Frank  D.  Good- 
child  (County  School,  Beckenham),  a  Faraday  Scholarship  of  50  guineas 
per  annum,  tenable  for  two  years  in  college  and  one  year  in  engineerinc 
works  ;  to  Geo.  J.  Moody  (Alleyn's  School,  Dulwich),  a  Maxwell  Scholar" 
ship  of  50  guineas  for  one  year  in  college  and  one  year  in  engineering 
works 


Porsonal   and   .Vppuiiitineiit.s. 

Mr.  E.  Har|H-r.  .-\.M.I.E.E.,  has  been  elected  a  member  of  the  Anv.-rican 
Institute  of  Radio  Engineers. 

Prof.  T.  Hudson  Bcare  has  been  appointed  a  deputy  lieutenant  of  the 
City  and  County  of  the  City  of  Edinburgh. 

Mr.  W.  E.  Miller  has  resigned  his  position  as  minag-r  of  the  Carron 
Company's  electrical  cooking  and  heating  department  and  has  tak-n 
over  the  electrical  cooking  and  heating  departm  -nt  of  M:'s»rs.  -•Vrohibald 
Low  &  Sons,  Ltd..  Markland  Works,  Partick,  (JIasgow,  who  intend  to 
develop  this  branch  very  considerably  in  the  near  future. 

Hosiness  Items,  &c. 

Mr  J.  C.  EIvy,  consulting  electrical  engineer,  has  opened  a  L  md.m 
office  at  12,  Tavistock-street,  Covcnt  Garden,  W.C.  2. 

Messrs.  Tii)taft,  Ltd.,  have  removed  their  business  to  their  new  works 
at  Holyheadriiad.  Ilandsworth,  Birmingham. 

The  new  address  of  the  Secretary  of  the  Machine  Tool  and  Engineering 
Exhibition,  which  will  be  held  at  Olympia  in  Sejitembcr,  is  70,  Victoria- 
street,  London,  .S.W.  1. 

Owing  to  increasing  business.  Messrs.  W.  ,1.  Furse  &  Company,  elec- 
trical engineers  and  manufacturers,  have  been  compelled  to  extend  their 
works  at  Trallic-street,  Nottingham. 

Alfred  Ernest  Wilson  and  Jas.  Newton,  dealers  in  electrical  accessories, 
&c.,  65,  Market-street,  Manchester,  have  dissolved  partnership.  Debts 
by  Mr.  Wilson,  who  continues  as  Wilson  &  Newton. 

The  partnership  between  Herbert  Thos.  Wright,  Chas.  Wright  and 
Percy  C.  Maidnicnt  (trading  as  Wright  Bros.  &  Maidment),  electrical 
engineers  and  contractors,  has  been  dissolved.  Debts  in  respect  of  the 
business  carried  on  at  104,  Sloane-street,  London,  S.W.I,  will  be  received 
and  paid  by  Mr.  Maidment,  and  those  in  respect  of  the  business  carried 
on  as  Wright  Bros.  &  Company  at  251,  Fulham-road,  S.W.I,  by  Messrs. 
H.  T.  &  C.  Wright. 

Bankruptcies  and  L.iqnldatIons, 

Horace  Hy.  Shave  (trading  as  H.  H.  Roberts),  electrician,  22S,  Sultan- 
road,  Portsmouth,  has  been  adjudicated  bankrupt. 

The  Spanish  &  General  Wireless  Trust,  Ltd.,  is  being  wound  up  for 
the  purpose  of  reconstruction,  and  the  liquidator,  Mr.  S.  Pears,  14, 
George-street,  Mansion  House,  London,  E.G.  4,  has  been  authorised  to 
consent  to  the  registration  of  a  new  company  to  be  named  the  Spanish  & 
General  Corporation,  Ltd.,  and  to  enter  into  an  agreement  with  such 
new  company.  A  meeting  of  creditors  will  be  held  at  14,  George-street, 
on  April  29. 

Obituary. 

The  death  is  announced  of  Pr  if.  .T  )EN  A.  McClelland,  Professor  of 
Experimental  Physics  at  LTniversity  College,  Dublin.  Deceased,  who 
was  50  years  of  age,  was  a  Commissioner  of  National  Education  in  Ireland. 

The  death  has  occurred  of  Caft.  E.  W.  Creak.  C.B.,  F.R.S.,  a 
former  Superintendent  of  Compasses  of  the  Admiralty  Hydrographic 
Department.     Deceased  was  84  years  of  age. 

Dr.  Rudolph  MesSel,  who  died  in  London  on  Sunday,  was  a  dis- 
tinguished industrial  chemist,  and  until  recently  he  was  managing 
director  of  Messrs.  Spencer,  Chapman  &  Messel,  chemical  manufacturers. 
Dr.  Messel  was  the  inventor  of  the  catalytic  process  of  manufacturing 
fuming  .sulphuric  acid,  which  was  patented  in  1875. 

We  regret  to  announce  the  death,  which  occurred  suddenly  on  Satur- 
day, of  Prof.  A.  K.  Huntington,  A.R.S.M.,  M.I.M.M.,  Professor  of  Metal- 
lurgy at  Kings  College  from  1879  until  October  last.  In  addition  to  his 
work  as  professor  at  the  college,  he  carried  out  important  research  work 
in  aeronautics  and  in  motor  car  design. 

On  Sunday  last  the  death  occurred  suddenly  of  Prof.  L.  T.  O'Shea, 
for  many  years  Professor  of  Applied  Chemistry  at  Sheffield  University. 
Deceased  made  a  special  study  of  the  chemistry  of  fuel,  particularly  in 
connection  with  coke  oven  development  and  the  preparation  of  fuel  for 
industrial  purposes.  Prof.  O'Shea,  who  was  educated  at  Owens  College, 
was  the  author  of  several  works  on  applied  chemistry. 

The  death  is  announced  of  Mr.  Wilson  WobS  dell,  for  about  20  years 
chief  mechanical  engineer  to  the  North-Eastern  Railway  Company.  He 
retired  in  May,  1910,  when  the  directors  appointed  him  consulting 
mechanical  engineer.  Mr.  Worsdell  designed  many  famous  engines  built 
at  the  Gate.shead  shops,  and  he  was  associated  with  the  scheme  for  the 
adoption  of  electric  traction  on  sections  of  the  railway. 

The  telegrajih  and  telephone  world  has  suffered  a  severe  loss  by  the 
death  of  Mr.  Theodore  N.  Vail,  president  of  the  American  Telephone 
and  Telegraph  Company,  During  the  10  years  he  was  president  of  the 
company  the  '■  Bell  "  telephone  system  in  the  United  States  increased 
from  under  6,(100,11(111  tr)  nearly  12,000,000  stations,  and  New  York  was 
put  into  coinminiication  with  San  Francisco.  Mr.  Vail,  who  was  a  man 
of  ideas,  had  early  seen  the  possibilities  (.1  I  In-  telephone  as  a  general 
meansof  rapid  communication,  when  he  h  ■  .en  ■  |m  ■-if|..ntof  the  American 
Company  he  adopted  the  policy  of  iini\erx:il  ~iviec  and  uniform  effi- 
ciency. He  encouraged  his  technical  staff  to  solve  difficulties  and  he 
organised  an  elaborate  research  staff.  He  had  been  in  failing  health 
for  the  past  year,  and  had  retired  from  the  active  presidency  of  the 
Company,  though  remaining  chairman  of  the  board  and  retaining  his 
active  interest  in  the  great  work  of  telephone  development.  Mr.  Vail, 
who  was  in  his  75th  year,  was  associated  with  Mr.  Graham  Bell  for 
some  years,  and  he  initiated  many  enterprises  connected  with  electricity 
supply,  tramways  and  telephony. 
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Tenders  Invited  and  Accepted. 

LAtTNCESTos  (Tasmania)  Corporation  require  tenders  by  3  p.m.  Jmie  7 
tfor  one  1,000  k.v.a.  Hydro-turbo-altemator,  with  Switchgear,  &c. 
■Specification  from  the  City  Electrical  Engineer. 

Fai-kibk  Parish  Council  require  tenders  by  May  8  for  about  six  months' 
supply  of  electric  lamps,  &c.  Forms  of  tender  from  Mr.  John  Macpher- 
son,  Poorhouse,  Falkirk. 

Rathmises  &  Rathgar  Urban  Council  require  tenders  by  April  28 
ior  supply  of  house  sernce  cable,  liouse  service  and  fuse  boxes  Par- 
ticulars from  the  Electricity  Works. 

Manchester  Tramways  Committee  require  tenders  by  April  27  for 
electrolytic  copper  and  bronze  trolly  wire  and  steel  fish  plates.  Speci- 
fications from  the  general  manager,  55,  Piccadilly,  Manches'er. 

DtSGWAli  Corporation  require  tenders  by  May  7  for  electric  wiring 
work  in  connection  with  the  erection  of  35  houses  .  Specifications 
from  the  Architects,  Messrs.  Mackenzie  &  Macdonald,  or  Mr.  D. 
Matheson,  Dingwall. 

Glasgow  Tramways  Department  require  tenders  for  (i  or  12  months' 
supply  of  stores  and  materials,  including  brake  blocks,  wires,  castings, 
ironmongery,  oils,  varnish,  &c.  Specifications  from  the  General  Manager 
46,  Hope-street,  Glasgow. 

The  "  Gaceta  de  Madrid  "  of  March  14  states  that  tenders  will  be 
opened  on  May  18  at  the  Spanish  Ministry  of  Development  for  a  con- 
cession for  the  construction  and  working  for  60  years  of  an  electric  tram- 
way from  Corunna  to  Sada. 

Cardiff  Corporation  invite  tenders  for  the  supply  and  erection  of  a 
5,000  kw.  turbo-alternator  and  surface  condensing  plant.  Specifications 
and  forms  of  tender  from  the  Electrical  Engineer,  The  Hayes,  Cardiff, 
a.nd  tenders  to  the  Town  Clerk  by  April  29. 

Tenders  are  invited  up  to  May  5  for  supply  and  delivery  to  the 
Postmaster-General's  Department,  State  of  Western  Australia  of  insu- 
lators, bolts,  brackets,  &c.  SpeciKeations  from  the  Commonwealth  Oifices, 
Room  406,  Australia  House,  Strand,  London,  W.C.  2. 


Dundee  Corporation  has  placed  an  order  for  switchgear  with  Messrs. 
Tergusson,  Pailin,  Ltd.,  at  £4,600. 

The  Dublin  United  Tramways  Company,  Ltd.,  have  ordered  an  Orwell 
electric  tower  waggon  from  Messrs.  Ransomes,  Sims  &  Jefferies. 

Sunderland  Corporation  has  accepted  the  following  tenders : — 
British  Insulated  &  Helsby  Cables,  Ltd.,  house  service,  e.h.t.  and  l.t. 
icable  :  Brush  Company,  t%vo  250  k.v.a.  transformers  ;  Jos.  Thompson 
&  Comj)any,  creosoted  red-wood  capping  and  cable  troughing. 

Shoreditch  (London)  Lighting  Committee  has  accepted  the  tender 
■of  the  Edison-Swan  Electric  Company  for  1  mile  of  twin  telephone  cable, 
£96  ;  and  that  of  the  Union  Cable  Company  for  2i  miles  of  sev^en-core 
rpilot  cable  at  £300  per  mile. 


Patent   Record. 


SPECLFICATIONS  PUBLISHED. 

The  toitoarng  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Mhenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
it  the  Patent  Office  the  former  is  gtuen  in  brackets  alter  the  title. 

1917  Specifications. 

T39,226  Seymour  &  Stu  Helens  Cable  &  Rubber  Co.  Electric  cables  or  conductors. 
(22/6/17.)     (Cognate  Application.  11.528.17.1 

1918  Specifications. 

119,474  Seimbille.     System  for  the  instantaneous  and  electrical  heating  of  water. 

(28/9,17.1 
123.060  Murray.     Method  of  electric  welding.     (6  2  18.1 
135,817  ECEKTRO  Osmose  Akt.-Ges.    (Graf  Schwerin  Ges.)    Electro-osmostic  process 

for  removing  water  from  materials.     (20,  10, 17.) 
139.238  Wooc.    Machines  for  winding  motor  armatures.    (22/11/18.) 
139.241  Frattola.  Castelu  &  Regnoni.    Telegraphic  systems.    (9/12/18.) 
139.245  B.T.-H.  Co.     (G.E.  Co.)     Motor  installations  for  systems  of  ship  propulsion. 

(30/1218.1 
339.836  B.T.-H.  Co.     (G.E.  Co.)     Automatic  regulating  systems  for  dynamo-electric 

machines.    (8/11/18.) 
J39,843  Fentone.     Electric  furnaces.     (21,'6,19.) 

1919  Specifications. 

1Z5,766  Salto.    'Alternating-current  limiting  apparatus.     (28,'2/18.) 

125.943  Remy  Electric  Co.    Connecting  devices  for  electric  circuits.     (22/4/18.) 

J27.812  Electro-Agricultur  Aktiebolaget.     Cables  for  electrical  machines  adapted 

to  be  coiled  and  uncoiled.     (7/6  18.) 
128,575  Bethenod.     Methods  of  indirectly  coupling  a  radio-telegraphic  antenna  to  a 

high-frequency  alternator.     (15/3,18.) 
133.703  Sdc.  d'Electricite  Mors.     Electrical  apparatus  for  operating  railway  signals. 

(4/10/18.) 
139.239  Roberts  &  Matson.     Electric  telegraphs.     (22/1/19.) 
139.254  Leitner  &  Exley.    Charging-boards  for  electric  accumulators.    (29/1/19.) 
139,235  HosSACK.     Electric  dry  batteries.    (29,1*19.) 

139.277  Reid.     Electric  motors  for  operating  pumps  and  for  other  purposes.     (12/2/19.) 
139.235  Berry.     Electric  and  gas  ovens,  stoves  and  like  appliances.    (17/2/19.) 
339,2}5  Hepburn.    Mon-polar  electrode  electrolysers.    (22,/2/19.) 
139,306  Western  Electric  Co.     Electric  printing  telegraph  machines.    (7,''3/19.) 
139.333  Van  Raden  &  Go.  &  Smith.     Grids  for  the  plates  of  electric  storage  batteries. 

(25/6/1.9.) 
139.416  FutjLER  &  Ross.  Courtney  &  Co.    Electric  couplings,    (20/8/19.) 
139.418  Krone.     Electrical  alarm  or  door  security  devices.    (25/8/19.) 
139,440  Soc,  DBS  MOTEURS  Salmson.    Means  of  fastening  a  cover  on  a  magneto  frame, 

(10,/9/19.) 
139,849  Parker  &  Parker,     Electric  terminals.     (20/1/19.) 
139,855  Frankel.     Electric  lamo  sockets,     (30/1/19,) 
.139,861  Western  Electric  Co,  &  Ahberg,    Telephone  instruments,    (8/2/19,) 


139,867  Turner,     Methods  of  using  three-electrode  ionic  tubes,  applicable  for  wireless 
telegraphy  and  other  purposes,     (17/2/19.)  - 
Ojmprises  a  combination  of  two  three-electrode  ionic  tubes,  so  connected  together 
through  batteries  and  resistances  that  a  rise  of  grid  potential  of  the  first  produces 
fall  of  grid  potential  of  the  second,  which  in  turn  produces  rise  of  grid  potential  of 
the  first,  with  arrangements  for  controlling  the  extent  of  this  retro-action,  so  that 
any  change  produced  in  the  system  by  an  applied  E.M.F.  is  reinforced  and  tends  to 
be  perpetuated,  but,  nevertheless,  does  not  produce  instability,  and  ceases  when  the 
applied  E.M.F,  is  removed. 
139.876  Railing  &  Garrard,    Circuits  of  incandescent  lamps,     (26,2/19,) 
139,831  BiNNS,     Heating  by  electrical  means  and  to  any  desired  temperature  metal  rings 
or  bandsof  any  shape  or  size,     (1/3/19.) 

139.889  Railing,  Garrard  &  Wilson,  Step-by-step  mechanism  for  electric  motor- 
starters,     (11/3/19,) 

139.890  Clarke,    Trolley  heads  of  electric  tramcars  and  the  like.     ( 1 1 131 19.) 
139,897  Haran  &  TOFlELD,     Electrical  switches,     (22/3,19,) 

139,900  Western  Electric  Co.  (Western  Electric  Cio.)  Automatic  switching  appa- 
ratus for  telephone  exchange  systems.     (25/3/19.) 

139,904  Thompson,     (Brochard,)     Holders  for  wireless  detecting  crystals,     (2;'4/19. 

139,907  TousEY,     X-ray  film  carriers.     (3,4,19.) 

139,913  Browne  &  Heywooh  &  Co.  Cable  conduits  for  electric  travelling  cranes 
(54/19.) 

139.915  Curtis.     Rheostats,     (8,4'19,) 

139,919  B.T,-H.  Co.     (G.E.  Co.)     Automatic  welding  devices,     (11/4/19.) 

139,967  Cunningham.     Preparing  aluminium  or  its  alloys  for  electroplating,   (4/6/19,) 

139.972  Murray  &  Telephone  Mfg,  Co,     Electric  switches,     (10,'6/19.) 

139.973  Angell  &  Angell,     Electrically-heated  laundry  irons,     (11/6/19,) 
139,994  Railing  &  Connaughton.     Electrical  signalling  apparatus.    (17/1/19.) 

APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  tnventions. 
December  1,   1919. 
29,862  Taylor,     Means  of  distribution  on  alternating-current  systems. 
29.869  TURNOCK.     Switches.  &c. 

29.883  LuNN.  Primrose  &  Manuel.     Suspension  of  electric  lamp  shades. 
29,889  Schroder,     Electromotor  with  self-contained  reducing  gear.   (17,9/14.  (Uermany.) 
29,933  Sargent,     Electric  lamp  shade  holder, 

29.935  Alexanderson.     Radio  receiving  systems,     (18/4/19,  U,S,) 

29.936  B.T.-H.  Co.     (G.E.  Co.)     Signalling  systems, 
29,940  Electric  Boat  Co.     Submarine  boats.     (5/2/19.  U.S.) 
29,955  Pennefather  &  Price,     Adapters  for  electric  light  fixtures, 
29,977  Adt.  Geb.  A.G.     Switches,     ( 13,  6, 19,  Germany,) 

29,980  Colner    Elektromotorenfabrik,   J,  Bruncken,     Induction  Motors,     (7,  2/18, 

Germany.) 
29,984  Colvete,     Switches. 
29,986  Brown,     Polar  inductor  and  revolving  armature  magnetos. 

December  2,  1919. 
30.009  Barker.     Bases  for  trolley  poles. 
30,020  Cleary  &  Philpott,    (^ntrolling  consumption  of  electricity, 

30.047  Telephone  Mfg.  Co.  &  Palmer,     Microphones, 

30.048  Murray.    Telephone  receivers. 
30,060  Brook  &  Eck.     Electric  switches,  &c, 

30,062  &  30,063  B,T.-H.  Co.,  Clough  &  Taylor,  Windings  of  alternating-current 
machines. 

30.119  Colner    Elektromotorfabrik,    J.    Bruncken.    Induction  motors.    (22/3/19, 

Germany.) 

30.120  Colner    Elektromotorfabrik,    j.    Bruncken,     Induction  motors,     (17/7/19, 

Germany.) 

December  3,  1919. 
30,125,  Barter,     Dynamo-electric  machines, 
30,128  Taylor,     Methods    of    distribution    and    transmission    on    alternating-current 

systems, 
30,130  Clark,    Thermionic  valve  detector  amplifier, 
30,134  Jamie.     Switches, 

30,155  Hallowell.    Combined  commutator  and  cut-out  for  high-tension  magnetos. 
30,161  Scott  Taggart.     Thermionic  devices. 

30, 176  Callender's  Cable  &  Construction  Co.     Measuring  electric  cables, 
30,185  Jones,     Plugs  and  sockets  for  electrical  fittings, 

30,191  ROTAX  M0T.DR  Accessories  Co,  &  Hill.     Electric  lamps  for  motor  vehicle  dash- 
boards. fi;c. 
30,207  Naamlooze  Venootschap  de   Nederlandsche  Thermo-Telephoon   Maats. 

Thermic  telephone  systems.     (4/12,18,  Holland,) 
30,212  B.T.-H.  Co.     (G.E.  Od.)     Electrical  apparatus. 
30,215  Edison  Accumulators,  Ltd,     Variable  pressure  control  of  circuits  operated 

from  batteries. 
30,220  Craig,  Macnaughtan,  Mather  &  Moore.    Manufacture  of  electrolytic  iron. 
30.233  Haefely  ET  ClE.     Insulators.     (13  9  19,  Switzeriand,) 
30.231  Alber.     Electric  lamps,     ( 13/12,18,  Switzerland,) 
30,237  Carolan,     Electric  scrubber,  &c. 
3), 254  Decorat  &  Testavin,     Starting  and  speed  regulating  apparatus  for  electric 

motors  of  vehicles.  Sic,     (4  12/18.  France.) 
30,266  Automatic   Telephone    Mfg.   Co.     Automatic   or   semi-automatic   telephone 

systems."    (10/3/19,  U.S.) 

30.269  Graf,     Junction  boxes,  &c.,  for  electric  circuits, 

30.270  Graf,     Switches.     (16,/S/19.  Germany.) 

December  4,  1919. 
30,306  Taylor,     Methods  of  transmission  in  alternating-current  circuits. 
*30,339  Hall.     Protection  of  electrical  connectors. 

30.355  Makower,    Thermionic  valves,  &c. 

30.356  B.T.-H.  Co.  &  Young.     Dynamo-electric  machines. 

30.358  Siemens  Bros.  Dynamo  Works  &  Wilson,     Dynamo-electric  machines. 

30.359  Siemens  Bros.  Dynamo  Works  &  Jantzen.    Dynamo-electric  machines. 
30,392  Andrews  &  Say,     Electrified  door  handles. 

30,396  Julien.     Magneto-electric  machines.     (27/8/19,  France.) 
December  5,  1919, 

30.441  Liguori,     Direct-current  series  shunt  motor. 

30.442  Liguori.    Single-phase  transformer. 

30,445  Ward,     Electromagnetic  low-tension  sparking  plug. 

30.479  Schroeder.    (xioling  or  ventilation  of  dynamo-electric  machines. 

30.480  Highfielo  &  Calverley,     Electric  converting  apparatus. 
3:.485  B.T.-H.  Co.     (G.E.  Co. I     Conducting  leads  for  electrical  apparatus. 

30.487  Crowther  &  Robertson,     Electromagnetic  wave  signalling  apparatus. 

33.488  CrO',vther  &  Robertson,     Electromagnetic  wave  reception  apparatus. 

30.494  Foster,    Thermc-electric  couples. 

30.495  Galer,     Electric  motor  controllers. 
33,509  Heape.     Arc  lamps. 

30  520  Soc.  Anon  des  Atsliers  de  Lecheron,     Resistance  heater  for  furnaces, 
(28,12,18,  Smtzerland,) 

December  6,  1919, 
30,534  FlLBAR  Electric  Heater,  Ltd.,  &  Kratt,     Electrical  water-heating  apparatus. 
33,568  Blake  &  Slater.     Electric  lamps. 

30,588  BT,-H.Co,  feCLOuGH.     Voltage  control  of  generators  and  motors, 
30,608  Knudsen,     Electric  safety  fuses,     (8.3/19,  Denmark,) 

December  8.  1919, 
30,654  Collins  &  Morrison,     Electric  animated  phototelegraphy, 
30,674  White,     Amplification  of  electrical  effects  resulting  from  action  of  light  o"' 


selii 


ells. 


30,fS0  AsPlNALL.     Electric  locomotives, 

30,681  Weaving.     Electrically  heated  irons. 

30,691  Glover  &  Co,  &  Claremont,     Aerial  conductors  and  supports  for  same 

33.694  Merryweather  &  Sons.     Electrically  operated  pumps. 

30.695  Merryweather.  Burforo  &  Osborne.    Electrically  operated  pumps. 
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Companies'  Reports,  &c. 

The  directors  of  KitiNoii>.  Ltd.,  have  <leilnntl  an  interim  dividend 
at  the  rate  of  15  per  cent,  for  the  past  half-year. 

The  directors  of  D(iri.TON  &  Comp.\nv,  Ltd.,  have  declared  a  dividend 
of  5  per  cent,  on  the  prefen-nce  shares  for  the  past  year. 

The  directors  of  the  H.^stinos  .\sd  District  ELErTRit-  Tr.vmw.wS 
CoMP.\XY  have  declared  a  dividend  of  3  per  cent,  on  the  i)n>ferenco  shares 
on  account  of  1919.  A  sum  of  £2,500  haa  been  placed  to  depreciation 
and  £526  carried  fonvard. 

The  accounts  of  the  Clevelaxd  &  Durham  Electric  Power  Com- 
r.\NV  for  1919  show,  after  transferring  £14,000  to  reserve  for  plant, 
renewals  and  improvements,  and  including  £12,305  brought  forward, 
an  available  profit  of  £38,013,  against  which  has  been  charged  £25,282  for 
interest  on  debentures,  leaving  £13,331,  which  has  been  carried  forward. 

The  C.iLCUTT.v  Electric  Supply  C'orporatiox,  Ltd.,  has  declared  a 
final  dividend  for  the  half-j-ear  ended  Dec.  31,  of  6  jx^r  cent,  (actual), 
making  10  per  cent,  for  the  year,  on  the  ordinary  shares,  and  a  bonus  of 
one  preference  share  for  every  10  ordinary  shares  held.  For  the  corre- 
sponding period  last  year  the  dividend  was  61  per  cent,  (actual),  and  a 
bonus  of  1  per  cent.,  making  1 1  per  cent,  for  tile  3'ear. 

The  Eastern-  Extension  Australasia  &  C.iina  Telegraph  Com  - 
PANV.  Ltd.,  has  declared  a  final  dividend  for  the  year  ended  Djc.  31, 
1919,  of  dS  per  cent.,  and  will  be  paid  on  the  15th  prox.  This  will  make 
the  distribution  for  the  year  10  per  cent.,  tax  free,  against  a  dividend  of 
••  per  cent,  and  a  bonus  of  2  per  cent.,  together  equalling  8  per  cent.,  for 
the  previous  year.  The  share  register  will  be  closed  from  May  7  to  14 
inclusive. 

An  extraordinary  general  meeting  of  the  City  of  London  Electric 
Lighting  Company,  Ltd.,  has  authorised  an  increase  of  the  capital  to 
£2,000,000  by  the  creation  of  shares  of  the  nominal  amount  of  £8U0,000. 
There  is  no  immediate  prospect  of  issuing  the  whole  of  the  new  capital, 
but  some  of  it  may  be  wanted  for  the  scheme  outlined  at  the  recent 
annual  meeting.  Each  of  the  £10  preference  and  ordinarj'  shares  will  be 
converted  into  10  shares  of  £1  each. 

The  income  of  the  Consolidated  Electkic.il  Company,  Ltd.,  for  the 
year  ended  March  31  was  £11,167,  and  after  meeting  general  charges  and 
income-tax,  and  adding  £2,352  brought  in,  the  total  was  £11,436.  The 
directors  have  applied  £5,001  in  writing  off  irrecoverable  bad  debts,  and 
after  paying  the  preference  dividend,  the  directors  recommend  a  dividend 
on  the  ordinary  shares  of  3J  per  cent.,  leaving  £1,685  to  be  carried  for- 
ward.    The  directors  contemplate  the  re-arrangement  of  the  capital. 

The  report  of  the  Bath  Electric  Tramways,  Ltd.,  for  1919  states 
that,  after  charging  £22,330  for  repairs  and  renewals  and  including  the 
£2,699  brought  forward  (after  deducting  £3,381  for  special  expenditure), 
the  balance  is  £27,055,  and  after  providing  for  debenture  interest  and 
the  preference  dividend,  the  balance  is  £16,751.  The  directors  have 
transferred  £12,500  to  contingencies  and  renewals  account,  and  recom- 
mend that  the  balance  of  £4,251  be  carried  forward. 

At  the  recent  meeting  of  the  Bishop's  Stortfobd,  Harlow  &  Eppino 
Gas  &  Electricity  Company  it  was  reported  that,  after  many  difficulties 
and  a  long  period  of  delay  occasioned  by  the  war,  the  electricity  plant 
was  brought  into  use  towards  the  close  of  the  half-year,  several  con- 
sumers being  connected  with  the  Company's  supply.  The  chairman 
(Mr.  E.  L.  Burton)  said  the  electricity  plant  was  working  smoothly  and 
well,  and  it  was  anticipated  that  during  the  current  year  a  large  number 
of  consumers  would  be  supplied  with  current. 

The  report  of  the  Cuba  Submarine  Telegraph  Company,  Ltd.,  for 
1919  states  that  the  total  receipts  were  £78,852,  while  the  expenses 
amounted  to  £26,603,  and  after  providing  £2,584  for  cable  repairs, 
£6,300  for  income-tax  and  £15,000  on  account  of  excess  profits  duty  for 
1918  there  remains  £28,364.  which  with  £22,486  brought  forward  makes 
a  total  of  £.50,850.  The  sum  of  £10,000  has  been  added  to  general  reserve 
and  £2,.500  to  pension  fund.  The  directors  recommend  a  final  dividend 
at  rate  of  5  per  cent,  per  annum  on  the  ordinary  shares,  making  5  per 
cent,  for  the  year,  together  with  a  bonus  of  4s.  per  share,  carrying 
forward  £21,150.  Several  repairs  to  cables  in  shallow  water  have  been 
effected  during  the  year  at  a  cost  of  £2,584. 

_The  net  profit  of  Clayton  &  Shuttleworth,  Ltd.,  for  1919  was 
£77,716.  A  dividend  of  8  per  cent,  is  proposed  on  the  ordinary  shares, 
carrying  forward  £53,496.  The  whole  of  the  foreign  debts  and  invest- 
ments affected  by  the  war,  and  amounting  to  £520,219,  have  been 
provided  for.  In  order  to  develop  the  new  undertakings  known  as  the 
Titanic  Works,  the  Abbey  Works  and  the  Clayton  Forge,  a  new  company 
styled  "■  Clayton  Waggons,  Ltd.,"  has  been  registered  with  a  capital  of 
£1,000,000.  The  whole  of  the  550,000  £1  ordinary  shares  will  be  taken 
by  Messrs.  Clayton  &  Shuttleworth  in  consideration  of  the  transfer  of 
the  works. 

The  capital  expended  by  the  Merthyr  Electric  Traction  &  Light- 
ing Company,  Ltd.,  during  1919  amounted  to  £1,944.  Revenue  was 
£39,211,  an  increase  of  £6,413,  but  expenses,  owing  to  higher  wages  and 
additional  cost  of  coal  and  other  materials,  show  an  increase  of  £5,602, 
leaving  a  net  improvement  of  £810.  After  deducting  expenses,  including 
£2,923  for  debenture  and  other  interest  and  providing  £5,000  for  renewals, 
the  surplus  is  £5,469,  which,  with  £212  brought  fonvard,  makes  available 
£5,681.  The  directors  propose  placing  to  reserve  £1,2(10,  and  a  dividend 
at  the  rate  of  6  per  cent,  per  annum  on  the  ordinary  shares,  carrying  for- 
ward £581.  The  revenue  of  the  electricity  supply  department  amounted 
to  £18,053,  and  of  the  traction  undertaking  to  £20,801. 


M  the  recent  annual  meeting  of  the  Newmarket  Ei.f.itric  Light 
Company,  Ltd.,  it  was  n  portod  that  during  1919  the  equivalent  of  1,882 
33-watt  lamps  had  ix'vw  connected  to  the  mains,  making  the  total  .35,692. 
The  profit  amounted  to  £2.351,  against  £2,156  in  1918.  Deducting 
debenture  interest  £710.  and  adding  £4 12  bniught  forwanl,  a  sum  of  £2.053 
remained.  In  view  of  the  greatly-increasi'd  and  still  rising  cost  of  plant 
and  machinery,  the  directoi-s  recommended  that  £1.750  U'  carried  to 
reser\-e  for  renewal  of  plant,  and  that  the  balance  l)e  carried  forward. 
Mr.  F.  K.  Gripper,  who  i)resided.  said  that  owing  to  the  connection  of  new 
consumers  and  the  extension  of  old  consumers'  denumds.  the  Company 
had  added  quite  a  considerable  loa<l  to  their  mains,  and  had  increased  its 
output  by  about  10  per  cent.  Revenue  hiul  increased  by  about  £960, 
but  this  was  practically  swallowed  up  by  increased  costs.  The  company 
had  increai^ed  its  charges  by  only  about  33  |)er  cent. — from  6d.  to  8d. — 
whereas  everything  else  had  gone  up  100  or  1.50  percent,  or  more.  They 
had  applied  to  increase  their  rate  to  lOd.  per  unit.  If  they  could  only 
get  a  reasonable  i)rice  for  what  they  were  selling  there  was  no  nason  why 
they  should  not  Ix'  able  to  make  a  reasonable  re"tum  on  their  capital. 

The  Folkestone  Electricity  Supply  Company,  Ltd.,  rejiorts  that 
up  to  Dec.  31  last  the  equivalent  of  181,827  8-c.p.  lam])s  was  being 
supplied,  ftn  increase  of  13,330  8-c.p.  over  those  connected  in  December, 

1918,  being  the  largest  increase  in  any  year  since  1903.  The  price  of 
current  was  advanced  to  8d.  per  unit  from  the  beginning  of  the  year 
and  as  a  consequence  the  receipts  show  a  substantial  increase,  although 
the  cost  of  fuel.  &c.,  has  continued  to  increase.  The  incre'ased  charges 
were  made  consequent  on  an  application  to  the  Board  of  Trade  under 
the  provisions  of  the  Statutory  Undertakings  (Temporary  Increase  of 
Charges)  Act,  1918,  and  one  of  the  provisions  of  the  orders  .sanctioning 
such  increase  was  that  the  Company  might  during  the  continuance  of 
the  orders  pay  a  dividend  of  not  more  than  4J  per  cent,  per  annum 
upon  its  ordinary  capital.  Including  the  receipts  from  hired  installations, 
the  profit  on  the  revenue  accounts  for  the  three  undertakings  amounts 
to  £14,302  15s.  lOd.,  which,  with  £964  18s.  6d.  brought  forward  and 
interest  on  investments,  &c.,  together  with  excess  profits  duty  and 
income  tax  recovered  during  the  year  and  after  allowing  for  interest  on 
debenture  stock  and  dividend  on  [jreference  shares,  shows  a  balance  of 
£11,016  12s.  5d.  Out  of  this,  the  directors  have  carried  £7,702  Us.  lOd. 
to  depreciation  fund,  and  they  recommend  payment  of  a  dividend  at  the 
rate  of  43  per  cent,  (less  tax)  on  the  ordinary  shares  for  the  year,  which 
will  require  £2,375,  leaving  £939  Os.  7d.  to  carry  forward. 

The  report  of  the  Brush  Electrical  Engineering  Company,  Ltd., 
for  1919,  states  that  the  liquidation  of  war  contracts  in  hand  at  tho 
Ijeginning  of  the  year  was  expedited  in  every  way  possible,  with  the 
result  that  the  Company  was  quickly  in  a  position  to  resume  its  normal 
manufacturing  operations.  In  both  the  engineering  and  car  building 
departments  important  industrial  contracts  have  been  eom])leted  and 
numerous  others  are  in  hand.  In  ])articular,  the  demand  for  "  Brush- 
Ljungstrom  "  electric  power  plant  and  auxiliaries  has  developed  so- 
satisfactorily  as  to  necessitate  a  further  enlargement  of  the  Company's 
manufacturing  capacity,  and  important  new  extensions  of  buildings  and 
plant  to  meet  this  demand  are  in  progress.  The  profit  and  loss  account 
shows,  after  providing  for  general  charges,  maintenance  of  plant  and 
buildings,  and  interest  on  tlie  debenture  stocks,  a  balance  of  £148,685, 
making,  with  £34,714  brought  forward,  a  total  available  balance  of 
£183,399.  subject  to  excess  profits  duty  in  respect  of  the  years  1918  and 

1919.  The  directors  recommend  that  £9,500  be  allocated  to  depreciation 
of  buildings  and  plant  and  £600  to  depreciation  of  patents  and  goodwill, 
a  further  4  per  cent,  interest  on  the  prior  lien  participating  second 
debenture  stock  will  absorb  £2,045  ;  £70,000  is  to  be  placed  to  general 
reserve  and  after  paying  a  dividend  at  the  rate  of  15  per  cent,  on  tho 
ordinarj'  stock  for  the  year  (£15,787),  a  sum  of  £85,568  remains  to  be 
carried  forward.  The  sum  of  £54,163  12s.  3d.  has  been  expended  on 
capital  account  during  the  year.  In  order  to  provide  for  the  extensions 
of  buildings  and  plant  now  in  progress,  to  cope  with  the  largely  increased 
business  in  hand  and  in  prospect,  and  to  build  hou.ses  which  will  in  a 
measure  help  to  solve  the  problem  of  finding  accommodation  for  the 
increasing  number  of  employees^  the  directors  recommend  that  the 
capital  of  the  Company  be  increased  by  the  creation  of  346,220  new 
ordinary  shares  of  £1,  thus  raising  the  authorised  capital  to  £600,000^ 
part  of  which  new  capital  it  is  proposed  to  issue  at  an  early  date.  In 
view  of  former  reductions  of  capital  the  directors  recommend  that- 
£105,214,  part  of  the  general  reserve  fund,  bi  capitalised  and  distributed 
to  the  present  holders  of  the  ordinary  stock. 

At  an  extraordinary  general  meeting  of  Callender's  Cable  &  Con- 
struction Company,  Ltd.,  last  week  resolutions  were  passed  providing 
for  the  subdivision  of  the  shares  and  for  increasing  the  capital  from 
£960,000  to  £1,300.000.  Sir  J.  Fortescue  Flannery,  Bart,  M.P..  M.I.C.E., 
who  presided,  said  that  the  transition  from  war  to  peace  conditions  in 
their  trade  had  been  extraordinarily  rapid.  Trade  had  increased  by 
leaps  and  bounds,  and  had  increased  in  a  way  which  forced  them  ta 
recognise  that  they  could  not  cope  with  the  orders  unless  they  provided 
special  means  for  dealing  with  them.  They  had  erected  new  works, 
enlarged  some  of  the  existing  shops  and  provided  nevr  machine  tools. 
The  turnover  in  money  in  proportion  to  the  turnover  in  manufactured 
tons  was  very  greatly  increased.  There  were  several  causes  which  made 
an  increased  capital  necessary.  In  the  first  place,  there  were  the  in- 
creased charges  for  buildings  and  fixed  plant ;  secondly,  the  increased 
cost  per  ton  of  manufactured  cable  ;  thirdly,  the  increased  volume  of 
orders  ;  and,  fourthly,  the  increased  facilities  of  a  financial  charaoter 
which  their  customers  expected.  The  directors  proposed  to  divide  the 
£5  shares  into  five  shares  of  £1,  to  increase  the  working  capital  by  £t00,00O' 
in  the  form  of  4'J0,000  "  B"  7i  psr  cent,  cumulative  preference  shares,.- 
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They  had  fine  business  contracts  both  at  home  and  abroad  awaiting 
execution,  and  they  looked  forward  to  a  satisfactory  future.  Legislation 
was  now  in  contemplation,  and  he  thought  it  would  probably  be  carried 
out  in  connection  with  electric  supply.  There  were  also  great  develop- 
ments of  a  scientific  character — higher  pressures,  larger  loads,  longer 
distances  for  transmission  and  extension  of  the  telephone  system.  Busi- 
ness in  our  Dominions  across  the  seas  and  in  foreign  countries  continued 
to  expand,  and  they  believed  that  the  electrical  industry  had  a  fine  future. 
Sir  T.  O.  Callender,  J.P.,  managing  director,  who  seconded  the  resolu- 
tions, said  that  he  endorsed  all  the  cliainnan  had  said  as  to  the  necessity 
of  providing  additional  capital  resources  in  view  of  the  large  business 
which  they  "were  carrying  out.  and  the  still  larger  business  which  in  the 
near  future  they  expected.  In  consequence  of  the  great  expansion  of 
electrical  distribution  throughout  the  country,  he  looked  forward  to  a 
prosperous  career  for  the  company. 

The  report  of  the  directors  of  the  En'olish  Electkic  Company,  Ltd., 
for  the  year  1919  states  that  the  balance  to  credit  of  profit  and  loss 
account  {including  certain  undistributed  profits  of  subsidiary  companies 
at  Jan.  1,  1919)  is  £410.835.  Deducting  debenture  interest  and  trustees' 
fees  (£23,943),  expenses  of  debenture  issue  (£115,660),  preliminary  ex- 
penses (£17,385),  amount  transferred  to  capital  reserve  account  (£100,000) 
and  the  dividend  at  rate  of  6  per  cent,  per  annum  on  the  preference  shares 
(£28,703),  the  balance  is  £125,144.  The  directors  propose  to  pay  a 
dividend  on  the  ordinary  shares  at  the  rate  of  8  per  cent,  per  annum  (ab- 
sorbing £79,843)  and  to  carry  forward  the  balance  of  £45,302.  The 
company  is,  for  the  time  being,  a  holding  one,  deriving  its  profits  in 
the  main  from  dividends  on  shares  from  its  subsidiary  companies.  It 
has  always  been,  and  still  is.  the  intention  of  the  directors  to  consolidate 
the  different  constituents  into  one  manufacturing  entity,  but  the  process 
is  slow,  especially  at  present.  During  the  greater  part  of  the  year  the 
several  works  were  occupied  in  the  conversion  of  the  plant  from  War 
conditions  to  those  suitable  for  commercial  requirements.  As  the 
company  owns  the  whole  of  the  shares  of  the  Coventry  Ordnance  Works 
and  the  Phoenix  D^-namo  JIanufacturing  Company,  the  directors  have 
been  able  to  transfer  from  these  companies  sufficient  of  their  undivided 
profits  at  Jan.  1,  1919,  to  permit  of  the  writing-off  of  the  whole  of  the 
discount  on,  and  expenses  of,  the  debenture  issue,  and  of  the  preliminary 
expenses  of  the  companj"  as  well  as  the  setting  aside  of  £100,000  to 
capital  reserve.  During  the  year,  negotiations  for  the  purchase  of  the 
Siemens  Djmamo  Works  at  Stafford  were  brought  to  a  satisfactory 
conclusion,  but  as  possession  was  obtained  only  at  the  beginning  of 
December,  no  profits  have  been  taken  in  from  that  source.  Since  the 
beginning  of  1920,  an  opportunity  has  occurred  for  the  disposal  of  the 
Scotstoun  Works  belonging  to  the  Coventry  Ordnance  Company  on 
satisfactory  terms.  The  works  now  controlled  and  operated  by  the 
Company  are  as  follows  :  Dick,  Kerr  Works  Preston  ;  Ordnance  Works, 
Coventry  ;  Phcenix  Works,  Bradford  ;  Siemens  Works,  Stafford  ;  and 
Willans  Works,  Rugby,  and  the  products  cover  all  classes  of  electrical 
and  allied  machinery.  The  moulders'  strike  has  materially  reduced  out- 
put and  its  effects  are  still  hampering  production.  The  position  of  the 
Company's  order  book  is  good,  and  the  directors  hope  that,  given  the 
absence  of  further  labour  disorganisation,  satisfactory  results  will  be 
reaUsed.  During  the  year  Sir  .John  A.  F.  Aspinall  and  Lord  Meston 
joined  the  Board. 

British  Electric  Tkansf jrmer  Co. 
At  recent  meetings  of  the  preference  and  ordinary  shareholders  of  the 
British  Electric  Transformer  Company,  Ltd.,  resolutions  were 
adopted,  modifying  the  rights  of  the  shareholders.  Mr.  A.  F.  Bern,', 
who  presided  over  the  meetings,  said  that  he  did  not  think  it  was 
generally  recognised  to  what  an  enormous  extent  the  electrical  industrj' 
had  already  developed.  Although  he  had  been  actively  engaged  in  the 
industry  since  boyhood,  he  was  himself  surprised  recently  to  find  how 
greatlj'  it  had  grown,  thanks  mainly  to  the  unceasing  energy  of  the 
enthusiastic  body  of  scientific  and  other  workers  connected  with  it.  It 
was  brought  to  his  knowledge  recently  as  chairman  of  the  Electrical 
Development  Association  (an  association  recently  formed  by  the  various 
branches  of  the  industry  for  the  interchange  of  ideas  between  themselves 
and  the  many  sections  of  the  great  community  for  which  they  laboured) 
that  something  approaching  £150,000,000  sterling  had  been  invested  in 
the  electrical  industry.  It  was  difficult  indeed  to  over-exaggerate  the 
importance  of  the  electrical  industrj'  of  Great  Britain  to  this  and  other 
countries.  It  had  been  built  up  in  pre-war  years  under  verj'  great 
difficulties,  and  was  neither  a  hot-house  plant  nor  a  war  creation.  Their 
company  was  one  of  the  few  that  had  an  almost  unbroken  record  of 
successful  effort  since  its  inception  up  to,  through,  and  since  the  war. 
To-day  the  manufacturing  firms  of  the  country  of  all  kinds,  from  huge 
colliery,  chemical  and  steel  works,  to  the  most  humble  factories,  de- 
pended largely  upon  a  supply  of  power  through  Berry  transformers. 
Railways  also,  such  as  the  L."&  X.W.  and  the  L.  &  S.W.,  had  already 
electrified  their  London  sections,  and  had  called  upon  them  to  supply 
something  of  the  order  of  ICO.OCO  h.p.  for  that  purpose.  Who  could 
place  a  limit  on  the  demand  lor  transformers  when  super-stations  and 
main  lines  got  busy  with  electrification  ?  Wireless  telegraphy,  and  all 
that  it  meant,  was,  of  course,  impossible  without  transformers,  and  the 
ever  increasing  demand  for  electricity  supply  generally  was  dependent 
primarily  on  transformers.  The  domestic  demand  for  electricity  for 
running  the  well-known  vacuum  cleaners,  ''  Tricity "  cookers,  fires, 
kettles  and  various  electrical  appliances  in  the  shape  of  domestic  helps 
was  developing  at  an  unprecedented  rate.  That  domestic  demand  was 
destined  almost  to  overtake  the  industrial  demand  for  electricity,  and  so 
double  the  demand  for  transformers.  Shareholders  who  had  electric 
light  installed  in  home,  office  or  factory,  or  could  obtain  it,  would  do  weU 


to  pay  a  visit  to  the  company's  showrooms  in  Oxford-street,  because  they 
might  rest  assured  that  pleasant  as  those  ""  Tricity  "  things  were  to  look 
upon,  they  were  being  manufactured  and  purchased  by  the  ten  thousand 
by  the  trade,  mainly  because  of  their  extraordinary  utility.  In  the 
majority  of  cases  shareholders  had  about  equal  proportions  of  the  pre- 
ference and  ordinary  shares  on  which  they  suggested  paying  7  and  12  J  per 
cent,  respectively,  and  he  hoped  the  time  was  not  far  distant  when  on  the 
ordinary  shares  they  might  be  able  to  pay  something  more.  The  com- 
pany, during  the  war  and  since  the  armistice,  had  not  earned  so  large  a, 
percentage  of  profit  on  its  output  as  it  did  in  the  best  pre-war  times. 
They  felt  that  if  the  electrical  industry  was  to  do  its  best  and  supply 
cheap  electricity  they  must  help  to  keep  the  first  cost  of  machinery — 
which  in  modem  times  added  appreciably  to  the  cost  per  unit  of  elec- 
tricity— down  Nvithin  the  limits  as  reasonably  low  as  possible.  By  selling 
as  cheaply  as  possible  they  also  enhanced  their  goodwill  and  developed 
their  business  in  the  best  way  possible.  Quite  a  considerable  section  of 
their  works  extensions  in  the  old  days  were  paid  for  by  the  proceeds  of 
the  sales  of  some  of  his  foreign  patents.  From  the  works  so  erected  had 
been  sent  out  to  all  parts  of  the  world  their  products  made  as  only  the 
best  British  technical  skill  and  artisanship  could  make  things.  Already 
he  had  had  evidence  from  foreign  buyers  that  their  machinery,  in  com- 
mon no  doubt  with  the  best  British  products  of  aU  engineering  kinds,  had 
stood  up  during  the  war  to  overload  and  other  straining  conditions  in  a 
way  that  had  left  the  products  of  all  other  countries  far  behind.  la 
other  words,  the  Berry  transformer  alone  withstood  the  heaviest  strain. 
There  were  times  when  a  certain  amount  of  self-congratulation  was 
needed,  and  he  thought  that  the  moment,  when  they  were  considering  the 
question  of  raising  further  capital  for  the  development  of  what  was- 
proving  to  be  one  of  the  best  British  electrical  enterprises,  was  one  of 
them.  The  result  of  their  many  years  of  specialised  efforts  were  now 
manifest  in  the  continually  growing  demand  for  their  products. 

Presiding  over  the  ordinary  meeting  on  Tuesday,  Jlr.  Berry  said  that 
the  profit  for  the  past  year  was  over  70  per  cent,  more  than  in  1918,, 
but  the  issued  capital  had  been  increased  by  over  60  per  cent.,  and  he 
thought  shareholders  would  agree  that  the  position  of  the  company  was. 
highly  satisfactory.  Of  the  available  balance  of  £52,000  they  proposed 
to  pay  away  in  dividends  about  one-half,  and  to  strengthen  the  financial 
position  of  the  company  by  retaining  in  the  business  over  £23,000  of 
the  balance.  With  regard  to  the  ordinary  shares,  the  directors  again 
had  the  pleasure  of  recommending  a  21  per  cent,  bonus  in  addition  to 
the  10  per  cent,  dividend.  He  hoped  that  when  they  got  well  into  their 
post-war  stride  to  do  something  better  still  for  the  ordinary  shareholders,, 
who  had  so  willingly  agreed  to  improve  the  fixed  preference  dividend. 
After  referring  to  the  new  issue  of  capital,  he  said  so  far  as  could  be  seen,, 
they  would  not  require  to  issue  any  further  shares  for  some  time  to  come. 
The  average  yield  to  holders  of  equal  quantities  of  preference  and 
ordinary  shares  at  the  present  rate  of  dividend  was  roughly  10  per  cent. — 
even  in  these  times  a  very  acceptable  one  on  such  a  good  security. 


Ne-w  Companies. 

B£BRIT£,  LTD.  (166,397). — Private  company.  Beg.  .\pril  14,  capital 
£30,000  in  £1  shares,  to  take  over  the  business  carried  on  by  the  Copal 
Varnish  Company,  Ltd.,  as  dealers  in  insulating  materials  and  com- 
positions under  the  style  of  "  Berrite,"'  including  the  trade  mark  "  Ber- 
rite."  Solicitors :  Janson,  Cobb,  Pearson  &  Companv,  32,  College- 
hill.  E.C. 

BOWER  &  TAYLOR.  LTD.  (166,193).— Private  company.  Reg.  April 
9,  capital  £5,000  in  £1  shares,  to  take  over  the  business  of  an  automobile- 
and  electrical  engineer  carried  on  by  J.  A.  Bower  as  "  Motor  and  Elec- 
trical  Industries.  "     Reg.   office  :  7-8,   Gt.    Winchester-street,   E.C. 

BRITISH  PLUGS,  LTD,  (166,340).— Private  company.  Reg.  April 
13,  capital  £500  in  £1  shares,  to  carry  on  the  business  of  makers  of 
sparking  plugs,  &c.  First  directors  are  :  D.  F.  Lintone  and  S.  Jacobs. 
Reg.  office  :  86,  Church-street,  E.l. 

P.  BROWN,  LTD.  (166,093).— Reg.  .\pril  7.  capital  £30,000  in  15,000 
81  per  cent,  cumulitive  preference  and  14,500  ordinary  shares  of  £1  each 
and  10,000  emiiloyees"  shares  of  Is.  each,  to  take  over  the  business  of 
engineers  and  manufacturers  carried  on  as  "  F.  Brown"  ;  also  to  carry  on 
the  business  of  manufacturers  of  and  dealers  in  optical,  cinematograph, 
electrical,  scientific  and  medical  apparatus  and  instruments,  &c.  First 
directors  are :  F.  Brown,  A.  Anderson  and  .J.  H.  Clarke.  Reg.  office : 
Langley  Works,  Langley  Court,  Long  Acre,  W.C. 

CHESTERPIELD  TUBE  COMPANY,  LTD.  (166.341).— Reg.  April  13- 
capital  £485,000  in  75.000  shares  of  £1  each  and  1,440,000  shares  of  5s. 
each,  to  carry  on  the  business  of  manufacturers  of  steel  and  iron,  tubes, 
of  wrought  iron,  steel  or  other  metals,  mechanical  and  electrical  engineers,. 
&c.  First  directors  are  :  A.  F.  Nicol,  C.  C.  Hatry,  P.  Haig-Thomas,  G. 
Hooper,  A.  Mitchelson.  H.  W,  Pelham-Clinton  and  W.  A.  Woodeson. 
Reg.  office  :  6,  Austin  Friars.  E.C. 

CORNHILL  ENGIKEERING  COMPANY,  LTD.  (166,344).— Private  com- 
pany. Reg.  April  13.  capital  £120.000  in  £1  shares,  to  carry  on  the 
business  of  ship  furnishers,  mechanical  and  electric  engineers,  boiler 
makers,  &c.     Reg.  office  :  8,  Comhill,  Liverpool. 

DE  MARTIS  ACCUMULiTORS,  LTD.  (165,685).— Private  company- 
Reg.  March  25,  capital  £200.000  in  £1  shares  (100,000  8  per  cent,  cumu- 
litive preference),  to  carry  on  the  business  of  electrical  engineers  and 
contractors,  suppliers  of  electricity,  manufacturers  of  and  dealers  in 
railway,  tramway,  electric  and  other  apparatus,  &c.  Reg.  office  :  70, 
Lombard-street,  E.G. 
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DON  ENGINEERING  COMPANY,  LTD  ( Uili.4jli).— 'Private  company. 
Ecg.  April  14.  capital  £2ciO.OlKi  in  £1  shaivs,  to  take  over  the  business  of 
consulting,  mechaniiul  and  electrical  engineers,  physical  and  scientific 
consultants,  patentees,  metallurgists,  Ac,  and  to  adopt  an  agreement 
with  Dr.  A.  .M.  Low.  .Solicitor:  T.  Outer,  1",  Thrograorton-avcnue, 
JE.C. 

DUKBANTS  EN0INEEE8,  LTD.  (ll>5,780).— Private  company.  Reg. 
March  27.  capital  £o,(KlO  in  £1  shares,  to  carry  on  the  business  of  sanitary 
and  electrical  engineers,  tool  makers.  Jtc.  First  directors  are :  A.  E. 
Burrant  and  \V.  E.  Durrant.  both  of  Lowestoft. 

A.  HUKRAT  ac  COMPANY.  LTD.  ( 11)5,481;).— Private  company; 
reg.  March  2l>.  capital  t'4.iNHl  in  £1  shares,  to  take  over  the  business  of 
electrical,  mechanical  and  motor  engineers  carried  on  by  A.  Murray,  H. 
Morris  and  D.  Murray  at  Liverpool.  First  directors  arc  A.  Murray 
(chairman),  H.  Morris.  D.  Murray.  R.  J.  Hamilton,  R.  VV.  Anderson,  and 
J.  Connell.     Reg.  office.  15.  Brasennoseroad.  Liverpool. 

NORTH  BOLIVIA  POWER  AND  ESTATES,  LTD.  (lt>5,t)57).— Private 
company.  Reg.  March  24.  capital  £1.(I<M1  in  £1  shares,  to  carry  on  the 
tusincss  indicated  by  the  title,  and  that  of  linanciers,  i&c,  and  to  adopt 
an  agreement  with  E.  F.  Lamb  and  .1.  R.  Leach.  First  directors  are  : 
E.  F.  Lamb  and  E.  Devereux.     Reg.  office  :   lt>.  Dashwood  House,  E.C.2. 

RUBEBY.  OWEN  &  COMPANY,  LTD.  ( l()r.,447).— Reg.  April  14.  capital 
£1.IMX1.(I0(I  in  £1  shares,  to  carry  on  the  business  of  constructional  and 
mechanical  engineers,  niayufiuturers  of  and  dealers  in  engineering 
machinery  and  motor  cars  and  frames,  &c.  First  directors  are  :  A.  E. 
Owen,  G."  H.  Buckley,  C.  E.  Partridge,  C.  Guy,  A.  F.  Wilken,  H.  S. 
Price  and  \V.  S.  Stambridgc.  Reg.  offices :  Boot-street,  Darlaston, 
Staffs. 

SHIPBUILDING  AND  ASSOCIATED  INDUSTRIES.  LTD.  (166,427).— 
Capital  £20.(i(Mi,ii(iu  in  £1  shares,  to  promote,  organise,  direct  and  finance 
shipbuilding,  shipping,  steel,  armament,  blast  furnace,  motor  car,  air- 
craft, mining,  engineering,  manufacturing  and  allied  or  subsidiary 
undertakings  and  op«-rations,  and  to  carry  on  the  business  of  shipbuilders 
and  repairers,  managers  of  shipping  companies,  electric  and  general 
engineers,  founders,  &c.  First  directors  are  :  Sir  George  B.  Hunter, 
T.  E.  Thirlawav  and  Earl  Grey.  Reg.  office  :  21,  Russell-square,  Lon- 
don, W.C. 

J.  E.  SLACK,  LTD.  (166.227). — Private  company.  Reg.  April  9, 
capital  £:i(l.000  in  £1  shares,  to  carry  on  the  business  of  manufacturers 
of  and  dealers  in  tubes,  pipes,  conduits,  bends,  flanges  and  accessories 
for  tubes,  &c.  First  directors  are  :  J.  E.  Slack  and  A.  H.  Spearling. 
Reg.  office  :  60,  Queen  Victoria-street,  E.C. 

TALBOT-STEAD  TUBE  COMPANY,  LTD.  (166.219).— Reg.  April  9, 
capital  £5iili,Ci00  in  £1  shares,  to  take  over  the  business  of  the  Talbot- 
Stead  Tube  Company,  I^td..  and  to  carry  on  the  business  of  manu- 
facturers of  and  dealers  in  steel  and  iron  tubes.  &c.  First  directors  are  : 
B.  Jobems,  Sir  Edward  T.  Holden,  VV.  J.  Talbot  and  B.  Perry.  Reg. 
office  :   Green  Lane,  Walsall. 

TELPHOS.  LTD.  (166,495) —Reg.  April  15,  capital  £30,000  in  35,652 
ordinan,-.  40,(i00  "  A  "'  preference  and  44,348  "  B  "  preference  shares  of 
5s.  each,  to  adopt  an  agreement  with  the  Telephos  Domestic  and  Street 
Lighting  Company,  Ltd.,  and  the  liquidator  (H.  H.  Foster),  for  the 
acquisition  of  certain  rights  and  property  referred  to  therein.  First 
directors  are  A.  St.  J.  Cooke,  Sir  .Tames  Heath.  Bt.,  F.  W.  Wright,  A.  E. 
Broadberry  and  J.  H.  Svvinson.  Reg.  offices  :  205-6-9,  Salisbury 
House,  E.C. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  April  20. 

Copper —  Price.  Inc.  Dec. 

Bestselected perton  £111      0     0  —  £10     0 

Electro  Wirebars £113     0     0  —  — 

H.C.  wire  basis per  lb.  Is.     3Jd.  —  — 

Sheet „  l.s.     5id.  —  Jd. 

Phoaphor-hronze   tt'ire — 

Phosphor-bronze 

wire,  basis   ,,  Is.  S^d.  —  — 

Sratt  60/40— 

Rod,  basis     ,  0i.   Ud.  —  fd. 

Sheet,  basis   ,,  Is.  3Jd.  —  ^1. 

Wire,  basis    „  Is.  3jd.  —  — 

Jron — 

Cleveland  Warrants     perton  £10     7     6  —  — 

Galvanised      steel 

wire,  basis  8  SWG          „  £48   10     0  —  — 
Lead  Pig— 

English £40     0     0  _  £2     0    0 

Foreign  or  colonial             „  37     0     0  —  £0  15     0 

Tin— Ingot   ,  350  10     0  £5  10     0  — 

Wire,  basis    perlb.  0     4     5  2id.  — 

Copper  Sulphate. — Per  ton  £48. 
Boric    Acid  (Crystals) — Per    ton 

£74. 
Carbon  Bisulphide. — Per  ton  £56. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  — Per  lb.  5jd. 


Balammon  iac. — Per  c  wt.  lOos.-lOO  s. 
"Sulphur  (Flowers).— Per  ton  £22. 

„       (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton.  £8  8s.  9d. 

Rxibher. — Pnra  fine.  23.  3i. :  plantation  1st.  latex  2s.  2d.  per  lb 

Shellac.— T.^.  Orange,  450s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Hekby  Cables,  Ltd 
and  the  rubber  prices  by  W.  T.  Henley's  Telegraphic  Works  Co.,  Ltd. 


I'^orty    Years  A>;o. 

(The  Electrician,  April  21,  1880.) 

Boston. — The  Common  Council  of  Boston  will  probably  pass  an 
ordinance  regulating  the  en'etiim  of  telephone  and  telegraph  wire  to 
prevent  interfen-nce  with  the  tire  alarm  telegraph. 

New  Elkituic  Ixstku.meniv. — Recent  numbers  of  the  "  Comptes 
Rendus "'  contain  accounts  of  two  new  instruments  devised  by  M. 
Deprez.  One  is  a  galvanometer  for  measuring  strong  current  of  elec- 
tricity, and  one  for  continuously  registering  the  total  energy  of  a  current. 

The  C.vvENDiJiH  L.\bok.\tokv. — Lord  Rayleigh's  lectures  on  Ele- 
mentary Electricity  and  Magnetism  (experimental)  will  be  delivered  in 
the  Cavendish  Laboratory  thrice  a  week  this  term.  A  fee  of  two  guineas 
jwr  tenn  is  now  payable  for  the  use  of  the  laboratory,  with  instruction. 

The  Sociktv  of  Tei.eor.vph  Esgixeei(.<.— On  Wednesday.  April  28, 
the  following  Papers  will  be  read  :  "  On  the  Rcsistami'  of  Galvano- 
meters," by  Oliver  Heaviside,  associate  ;  "  On  the  Detirriiiiiulion  of  the 
Position  of  Faults  in  a  Cable  when  Two  Exist  at  the  Same  Time,"  by 
Charles  HiM-kin.  .M..\.,  member;  "  On  Testing  by  Received  Currents," 
by  H.  R.  Kcm[)c,  member. 

Clerk  JI.vxwkll. — The  memorial  to  the  late  Prof.  Maxwell  is  to  take 
the  form  of  a  bust  and  a  collected  edition  of  his  scientific  Papers.  The 
Pitt  Press  has  offered  to  publish  a  quarto  edition  of  these  in  two  volumes, 
and  to  8iipi)ly  150  copies  at  i)rime  cost  for  jirescntation  to  learned  socie- 
ties. The  cost  of  these  projects  will  be  £700,  but  it  is  hoped  to  raise  £900, 
in  order  to  furnish  an  oil  portrait  by  an  approved  artist.  Messrs.  Mort- 
lock,  of  Cambridge,  will  receive  subscrijitions. 

Rain  at  Will. — Oneral  Ruggles,  an  American,  has  invented  an 
ingenious  notion  for  producing  rainfall  at  pleasure,  and,  of  course,  has 
patented  it.  The  plan  consists  in  sending  up  a  captive  balloon  into 
the  air,  supporting  a  platform  which  bears  a  supply  of  explosives,  which 
are  fired  by  means  of  an  electric  fuse  when  the  balloon  has  reached  a 
proper  altitude.  This  is  merely  a  practical  application  of  the  well- 
known  fad  t  hat  artillery  practice  or  the  cannonading  in  battles  sometimes 
breaks  the  clouds  and  causes  rain.  It  will  probably  only  answer  when 
the  sky  is  cloudy,  for  we  doubt  very  much  if  the  explosions  will  be  able 
to  make  clouds  form  in  a  clear  sky.  Even  if  it  "  squeezes  "  the  clouds 
already  in  the  sky,  it  will  be  serviceable,  however,  provided  it  does  so 
effectively,  otherwise  the  play  will  not  be  worth  the  candle.  In  any 
case,  however,  it  is  interesting  to  see  how  electricity  is  thus  employed 
to  produce  artificial  thunder  and  rain,  a  function  which  is  performed  in 
nature  by  the  lightning  fl-ish. 

As  Electric  Alarm  for  Level  Crossixgs. — These  crossings  where 
the  roadway  and  railway  cross  each  other  at  the  ground  level  are  usually 
attended  by  a  watchman,  who  observes  the  signal  of  the  coming  train, 
and,  closing  the  gates,  prevents  vehicles  from  passing.  Accidents,  how- 
ever, have  happened  from  this  plan,  owing  to  negligence  on  the  part  of 
the  watchman,  or  failure  of  the  signals  to  be  observed  by  him.  MM. 
Lcblanc  and  Loiseau,  two  French  engineers,  have,  therefore,  devised  an 
apparatus  for  effecting  this  purpose  automatically.  It  consists  of  a  key 
placed  beside  one  rail  of  the  line  at  a  distance  of  a  kilometre  or  two  from 
the  crossing,  and  a  signalbox  mounted  on  a  post  beside  the  crossing. 
These  two  parts  are  connected  electrically  through  the  rail  and  earth. 
When  a  train  passes  the  key  the  first  wheel  presses  in  a  lever,  and  com- 
pletes a  battery  circuit,  which  causes  a  loud  bell  to  ring  in  the  signal  box, 
and  also  displays  a  notice  "  Defense  de  passer  "  (no  thoroughfare)  on  the 
front  of  the  latter  by  drawing  back  a  blind  shutter.  This  notice  is  in 
black  letters  on  a  white  glass  ground,  which  by  night  can  be  illuminated 
by  means  of  a  candle  or  lamp.  The  bell  continues  to  ring  and  the  notice 
to  show  until  the  train  has  passed  the  crossing,  when  it  actuates  in  a 
similar  way  a  second  lever  key,  which  breaks  the  circuit  and  allows  the 
apparatus  to  return  to  its  original  state  of  rest. 


Benit  Brothers  Journals. 

Some  Features  of  the  Cl'rkent  Issues. 

"  Aeronautics  "  : — "  Trans-Continental  Flying,"  a  lecture  by  Captain 
Acland  ;  Death  of  Professor  Huntington  ;  and  Mr.  F.  W.  Lanchester 
("  Pioneers  of  Aviation  Series.") 

"  Cabinet  Maker  "  : — "  The  Activities  of  a  Modem  Veneer  Factory  "  ; 
"  Eariy  Nineteenth  Century  Chairs  "  ;  and  "  Construction  of  an  Enclosed 
Washstand." 

"  Chemical  Age  "  : — "  Fire  Risks  in  Chemical  Factories,"  by  T.  H. 
Cant,  A.  I.e.  ;  "  An  Apparatus  for  Measuring  the  Vapour  Tensioils  of 
Volatile  Liquids,"  by  .\.  V.  C.  Fenby,  B.Sc.  ;  and  "  Manufacture  of  Dyes 
and  Fine  Chemicals  in  America." 

"  The  Fruit-(Jrowcr "  (National  Food  Production  and  Transport 
number) : — '  -AnAutographedAppealfrom  the  Prime  Minister  "  ;  "  Food 
Supplies  in  Peace  and  War,"  a  review  of  Sir  Henry  Raw's  book ;  and 
'"  Horticultural  Research  at  Cambridge  University,"  by  F.  T.  Brooks. 

"  Hardware  Trade  .lournal  "  : — "  Hardware  for  Spain  "  ;  "  Jobbing 
Account  Books  "  ;   and  "  Hints  on  Small  Riveting." 

"  Ways  and  Means  "  : — "  Ramblings  in  Flanders,"  by  the  Editor  ;  Sir 
George  Paish  on  '"  The  Budget "  ;  and  "  Commercial  Aspects  of  Avia- 
tion," by  Major  P.  L.  Holmes. 

"  Gas  World  "  : — "  Gas  in  the  Housing  Schemes  "  ;  "  Coal  Conserva- 
tion," a  lecture  by  Sir  Dugald  Clerk  ;  and  "  Gas  in  Pig  Singeing." 
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Notes. 


An  Engineering  Senate. 

The  proposal  to  establish  a  Senate  for  the  engineering 
^Jrofession  made  by  Mr.  Wordixgham  on  another  page  of  this 
issue  contains  in  practical  form  an  idea  we  h^ve  often  put 
forward  in  The  Electrician.  It  i.s  necessary  that  engineers, 
no  matter  in  what  branch  of  the  profession  their  particular 
occupation  may  be,  should  have  some  body  which  will  represent 
their  interests  when  questions  both  of  external  and  internal 
policy  have  to  be  decided.  It  is  only  thus  that  we  can  stand 
four-square  to  movements  which  are  Ukely  to  be  detrimental 
to  our  well-being,  and  ensure  that  in  every  case  where  matters  of 
pure  and  "  political  "  engineering  are  discussed  our  views  are 
represented  in  a  way  that  will  show  that  they  have  the  whole 
weight  of  the  profession  behind  them.  Present-day  politics 
are  less  influenced  by  considerations  of  the  justice  of  a  cause 
than  by  whom  that  cause  is  presented.  If  for  no  other  reason 
then,  engineers  require  some  central  body,  because  the  legal, 
medical  and  other  professions  are  already  so  combined. 

The  Desire  for  a  Professional  Status. 

At  the  present  time  there  is  no  doubt  an  intense  desire 
among  engineers  for  an  increase  of  both  professional  and  politi- 
cal status.  This  desire  has  received  expression  in  the  Registra- 
tion Bill  recently  drafted  by  the  Institution  of  Civil  Engineers. 
This  Bill  is,  however,  meeting  with  fierce  opposition  not  only 
from  without  but  from  within  the  Institution  for  the  reason 
that  it  is  feared  that  corporate  membership  of  that  Institution 
will  be  a  necessary  preliminary  to  registration.  Sir  John 
Griffith  has  recently  stated  definitely  that  such  is  not  the 
case.  In  any  event,  we  agree  with  Mr.  Wordinghaai  that  this 
is  work  not  for  one  Institution  but  for  all  in  combination. 
If  we  understand  Mr.  Wordingham  rightly,  his  idea  is  that 
there  should  be  two  bodies,  one  to  take  care  of  the  professional 
and  the  other  of  the  political  interests  of  engineers.  We 
should  like  to  see  combination  carried  a  step  further  and  have 
one  Central  Body  performing  both  functions.   • 


The  Senate  and  Co-ordination. 

With  that  modification  The  Electrician  has  no  hesitation 
in  supporting  Mr.  Wordingham"s  suggestion  most  warmly, 
nor  have  we  any  reason  to  fear  that  the  support  of  electrical 
engineers  as  a  whole  will  be  lacking.  The  idea  of  a  Senate 
has  not  yet  received  the  official  imprimatur,  but  it  is  interesting 
'to  note  that  Capt.  Riall  Sankey,  who. is  a  member  of  the 
Registration  Committees  of  both  the  Institution  of  Civil  and 
Mechanical  'Engineers,  speaking  at  the' Annual  Dinner  of  the 
Institution  of  Mechanical  Engineers,  welcomed  the  proposal 
and  pointed  out  the  usefulness  of  such  a  body  as  an  Engineering 
Senate  in  conducting  examinations,  arranging  joint  meetings 
and  performing  other  similar  functions.  It  is  obvious,  indeed, 
that  from  the  point  of  view  of  both  external  and  internal  policy 
such  a  body  could  be  of  the  very  greatest  use  not  only  in 
co-ordinating  the  efforts  of  individual  engineers  and  the 
numerous  existing  societies  on  the  technical  side,  but  in 
representing  the  profession  on  the  political  side.  We  hope, 
therefore,  that  its  initiation  will  not  long  be  dela-yed. 


Water  Power  Resources 

The  Committee  recently  appointed  by  the  Board  of  Trade, 
under  the  chairmanship  of  Sir  John  Snell,  to  inquire  into 
the  water  power  resources  of  this  country  has  published  a 
unanimous  interim  report.  We  understand  that  a  Bill  is  to 
be  introduced  to  give  legislative  sanction  to  the  Committee's 
recommendations.  Though  not  so  controversial  a  measure  as 
the  Electricity  Supply  Bill,  the  questions  involved  will  un- 
doubtedly trespass  on  vested  interests,  and  the  Bill  is  therefore 
certain  to  be  the  subject  of  crit'cism.  Nevertheless,  economy 
of  water,  which  includes  its  right  use,  is  as  important  as  the 
conservation  of  coal  supplies.  The  increasing  cost  and 
dwindling  amount  of  the  latter  must  cause  our  manufacturers 
to  turn  to  other  sources  of  power,  and  there  are  no  doubt 
places  where  water  power  can  be  developed  at  a  cost  fairly 
comparable  with  that  of  a  modern  .steam  station.  But  even 
though  water  may  not  often  be  the  cheapest  method  of  pro- 
ducing electricity,  it  is  one  which  in  the  present  state  of  our 
resources  wecaunot  afford  to  overlook.     Besides  recommending 
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a  .survey  of  the  domestic  supplier  of  water  it  is  also  suggested 
that  steps  should  be  taken  to  increase  the  potable  supplies 
for  traders  requiring  water  in  bulk,  that  rivers  should  be 
conserved  to  assist  in  the  development  of  capital  generating 
stations,  and  that  a  central  water  authority  should  be  formed 
to  deal  with  the  water  supplies  on  a  national  basis.  This  is 
the  right  policy.  Water,  no  less  than  electricity,  has  ceased 
to  be  a  parochial  and  has  become  a  national  question. 

The  Inevitable  Sequel. 

The  resiiinations  of  Mr.  S.  G.  Kimbek,  Mayor  and  Chairman 
of  the  Southampton  Electricity  Committee,  and  of  Mr.  Harry 
Ellis,  the  Borough  Electrical  Engineer,  are  the  inevitable 
sequel  of  the  settlement  of  the  recent  strike  at  the  Electricity 
Works  in  that  town.  The  genesis  of  the  dispute  and  its 
subsequent  developments  were  detailed  in  our  last  issue  and 
need  not  be  recapitulated.  To  secure  a  teniporary  peace  (for 
trouble  is  sure  to  recur)  the  Town  Council  submitted  to  the 
pressure  of  a  threat  of  a  general  strike  and  re-instated  the 
wrong-doers  at  the  expense  of  those  who  had  worked  in- 
defatigably  to  provide  the  town  with  light  and  power.  There 
is  no  atom  of  e.\cuse  for  this  procedure  and  the  Town  Council 
comes  out  of  the  affair  very  badly.  But  their  punishment  will 
follow,  and  while  the  Electrical  Trades  Union  and  the  other 
bodies  representing  labour  interests  in  Southampton  have 
scored  a  victory  on  this  occasion  it  is  likely  to  be  one  of  those 
victories  in  which  the  winners  suffer  as  much  as  the  losers. 
There  must  be  some  end  to  this  holding  the  public  up  to 
ransom,  and  that  end  must  either  be  a  realisation  by  the  public 
of  their  power,  and  an  exercise  of  that  power  over  a  recalcitrant 
minority  working  to  undermine  the  body  politic — or  revolution. 
In  either  case  the  Trades  Unions  will  suffer.  The  time  has 
come  for  those  bodies  to  put  their  houses  in  order  before  they 
fall  about  their  ears  and  for  the  community  at  large  to  resist 
the  ever-growing  demands  which  are  advanced,  not  to  redress 
legitimate  grievances,  but  to  stir  up  strife. 

m 

Riding  for  a  Fall. 

There  is  another  lesson  in  the  Southampton  affair  for 
Trade  Union  ofiicials.  According  to  Mr.  Ellis  the  members 
of  the  E.T.U.  working  in  the  station  had  no  complaint,  but 
were  stampeded  by  the  local  officials  without  orders  from  the 
central  authority.  This  lack  of  discipline  is  growing  in  Trade 
Union  organisations.  For  their  own  good,  and  there  is 
a  great  deal  of  good  in  them  as  everj'one  will  admit,  this 
must  be  checked  or  disaster  can  be  the  only  result.  It  is 
the  bounden  duty  of  the  more  moderate  minded  members 
to  take  a  greater  part  in  the  administration  of  these  bodies, 
and  for  the  working  methods  to  be  altered  so  that  a  possibility 
of  the  whole  machine  being  wrecked  by  a  revolutionary 
majority  is  prevented.  The  Southampton  dispute  is  a  case 
where  a  strike  should  never  have  been  allowed.  The  whole 
point  at  issue  was  a  domestic  one  between  two  Unions,  and 
should  have  been  settled  by  arbitration.  The  behaviour  of 
the  E.T.U.  can  only  be  likened  to  that  of  a  bad-tempered 
child,  which  will  in  due  course  be  followed  by  the  punishment 
meted  out  to  those  pests  of  the  nursery. 

Tramway  Troubles. 

The  same  high  and  mighty  attitude  is  being  exhibited  in 
the  negotiations  about  wages  now  taking  place  in  the  tram- 
ways industry.  Because  you  are  strong  it  is  not  always  wise 
to  show  it,  and  in  this  particular  case  it  is  really  very  foolish. 
As  is  well  known,  a  large  number  of  the  tramway  undertakings 
of  this  country  are  privately-owned  and  are  therefore  closely 
concerned  with  the  problem  of  making  receipts  exceed  ex- 
penditure, if  only  by  a  small  amount.  If  the  po.sition  in 
municipally-owned  undertakings  is  not  so  serious  rt  is  at  least 


desirable  that  they  should  not  receive  rate-aid  if  only  for  the 
benefit  of  the  inhabitants  of  the  town  concerned,  the  majority 
of  whom  are  included  in  the  classes  wliich  Trade  Unions  are 
supposed  to  rei>rcsent.  It  therefore  follows  tliat  the  amount 
of  increase  that  can  safely  be  granted  de])ends  in  the  first  place 
on  the  linamial  condition  of  the  undertakiii''. 


The  Inequity  of  a  National  Settlement. 

Tins  tunilaiiu'mal  fact  is  eitlier  not  realised,  or  has  been 
conveniently  forgotten,  by  the  Transjiort  Workers'  Federation. 
In  di.scussing  the  wages  question  they  demand  a  national 
settlement  on  an  equal  basis  for  all  workers.  The  National 
Council  has.  however,  discovered  that  such  an  arrangement  is 
hardly  possible  of  attainment  and  have  referred  the  whole 
question  back  to  the  seven  District  Councils  in  the  hope  that 
local  settlements  will  thus  be  arranged.  If  the  men's  claims 
are  based  on  the  increased  cost  of  living  there  is  much  to  be 
said  for  local  .settlement.  It  is  obviously  less  expensive  and 
less  arduous  for  a  tramwayman  to  live  in,  say,  Alloa  or  Burton- 
on-Trent  than  in  London  or  Manchester.  Although  an  agree- 
ment on  these  lines  has  been  arrived  at  in  South  Wales  and 
in  the  Midlands,  the  solution  is  not  generally  po])ular  with  the 
men,  and  at  Swansea  a  strike  has  been  declared  to  .show  their 
resentment,  though  with  unusual  consideration  they  have 
apologised  to  the  public  for  the  inconvenience  they  are 
causing.  It  must  be  admitted  that  the  negotiations  have  not 
been  well  managed.  The  men  were  at  first  led  to  believe  they 
would  receive  an  all-round  increase  of  10s.  per  week,  and  it 
was  not  until  the  smaller  undertakings  protested  their  inability 
to  pay  such  an  amount  that  a  district  settlement  was  sug- 
gested.    The  result  is  that  further  trouble  may  be  expected. 


Nitrates  from  the  Air. 

When  war  broke  out  little  had  been  done  in  this  country 
to  develop  the  various  processes  for  obtaining  nitrates  from 
the  atmosphere.  How  important  this  question  is,  not  only 
for  our  national  welfare  but  for  the  progress  of  electrical 
engineering  and  electro-chemistry,  is  sufficiently  obvious  from 
an  unbiased  persual  of  the  report  of  the  Nitrogen  Products 
Committee.  The  work  of  that  Committee  w^as,  however,  by 
no  means  solely  theoretical,  and  a  good  deal  of  preliminary 
work  was  done  not  only  in  investigating  the  details  of  the 
various  processes  but  in  the  establishment  of  a  factory  for 
nitrate  production  in  this  country.  Very  wisely  this  site, 
which  is  at  Billingham-on-Tees,  and  the  stores  upon  it,  have 
been  disposed  of  to  a  syndicate  comprising  Messrs.  Brunner, 
Mo.ND  &  CoMP.vxY  and  the  Explosives  Trades,  Ltd.  .\lthough 
little  has  been  done  in  the  way  of  building  operations,  designs 
had  been  worked  out,  and  the  capital  required  for  carrying  out 
the  operations  on  the  original  scale  will  be  about  £.5,000,(X)0. 
The  process  usually  known  as  the  Haber  process,  though  it 
was  invented  by  an  Englishman  named  Le  Rossignol,  will 
be  used.  This  process  depends  on  causing  nitrogen  and 
hydrogen  to  combine  at  a  high  temperature  and  under  pressure 
to  form  ammonia.  From  everv  ])oint  of  view  it  is  highly 
desirable  that  a  factory  of  this  kind  should  be  established  in 
this  country.  Nitrates  in  one  form  or  another  are  as  essential 
to  a  human  being  as  bread.  Indeed,  wdthout  them  he  could 
have  little  or  no  bread.  That  being  so  the  less  we  depend  on 
other  countries  for  our  supplies  the  better. 

War  Stores  and  the  Peak  Load. 

The  methods  fiii))loved  in  disposing  of  the  enormous  stocks 
of  war  stores  left  on  our  hands  at  the  signing  of  the  armistice 
have  not  been  a  shining  example  of  what  Government  adminis- 
tration should  be.  So  little  successful  have  they  been  and  so 
slow  the  sale  of  the  material,  that  in  order  to  ensure  the 
distribution  of  the  articles  within  a  reasonable  time  it  has 
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been  necessary  to  call  in  private  enterprise  on  at  least  one 
historic  occasion.  The  success  of  that  esperiment  has 
apparently  led  to  its  repetition  with  the  result  that  the  Air- 
craft Disposal  Company  have  taken  over  for  sale  a  very  large 
quantity  of  aeroplane  stores  and  will  dispose  of  them  under  a 
contract  which  will  be  equally  advantageous  both  to  them- 
selves and  to  the  Qovernnient.  There  will  be,  however,  no 
vttempt  to  use  the  greater  part  of  these  stores  for  aeronautical 
work.  As  Mr.  F.  Haxdley  Page  pointed  out  on  Friday  last, 
propellers  will  be  used  for  hat  stands,  bracing  wires  for  bed- 
steads and  under-carriages  as  caravan  bodies.  Further,  the 
200  H.P.  Sunbeam  ■"  Aero  "  engine  with  its  gearing  removed 
can  be  rmi  efficiently  at  a  lower  speed  to  drive  electric  lighting 
plant.  We  commend  the  idea  to  engineers  of  small  stations 
in  difficulties  with  their  peak  load,  as  these  engines  are  now 
iioing  cheap.  It  is  probable,  however,  that  a  good  many 
of  the  engines  will  suffer  no  such  sea  change,  but  will  find 
their  way  to  the  United  States  for  employment  on  the  aero- 
planes which  are  now  being  built  in  large  numbers  in  that 
countrv  for  ci^^l  purposes.  An  American  engineer  recently 
informed  us  that  nothing  came  uj)  to  the  British  aero  engine 
for  design  and  reliability.  The  destination  of  many  of  the 
engines  purchased  under  this  contract  will  prove  the  truth 
of  that  remark. 


Foundations    of 
Production, 

In  the  special  issue  of  The  Electriciax  which  appears 
to-day  we  break  new  ground.  In  the  past  we  have  published 
issues  dealing  with  the  application  of  electricity  to  more  or  less 
specialised  industries  and  have  thus  been  able  to  show  how  the 
employment  of  this  form  of  drive  has  increased  and  how  the 
interesting  technical  problems  which  have  arisen  owing  to 
various  developments  have  been  met  and  solved. 

Our  object  in  to-day's  issue  is  rather  different.  The 
electrical  industry  has  reached  a  stage  in  its  develoiiment 
when  it  can  with  equal  profit  contemplate  both  the  past  and 
the  future.  From  the  succ.ess  no  less  than  from  the  failures 
of  the  former  it  can  add  to  its  experience.  It  has  done  well 
in  the  past,  but  it  might  have  done  better  and  the  problem 
arises  how  is  it  to  accelerate  its  rate  of  progress. 

Some  Essentials. 

The  popular  solution  for  doing  this  is  increased  production. 
To  achieve  this  works  must  be  planned,  processes  designed  and 
the  various  operations  and  details  of  operations  so  thought 
out  that  everyone  from  the  highest  to  the  lowest  is  working 
for  the  good  of  the  whole  industrial  machine  in  the  best 
possible  way. 

Now  all  this,  though  undoubtedly  true,  is  to  some  extent 
idealism.  Before  we  can  begin  to  manufacture  on  those  lines 
a  good  deal  of  preliminary  work  will  have  to  be  done  in  the 
same  way  that  before  the  township  is  built  the  primeval  forest 
has  to  be  cleared  away. 

Labour  Questions. 
The  war  has  taught  us  some  of  the  things  that  will  have 
to  be  done.  As  Mr.  Benn  truly  says,  ""  we  shall  never  return 
to  the  old  relative  status  of  master  and  man,  which  was  the 
basis  upon  which  our  factories  and  our  business  and  our 
trading  concerns  generally  were  founded."  The  worker  is  now 
better  educated  than  ever  he  was.  He  is  more  of  a  man  and 
less  of  a  machine.  This  is  all  to  the  good,  but  it  means  a 
change  of  outlook. 


The  worker,  then,  is  our  first  problem.  He  mu.st  be  taught 
to  see  that  a  change  in  his  methods  is  necessary  not  only  for 
the  good  of  the  industry  in  which  he  is  working,  but  also  for 
his  own  good.  To  effect  this  he  must  be  led  rather  than 
driven  along  the  road  by  those  who  can  appreciate  and 
sympathise  with  his  difficulties.  Mr.  Fleming  and  his  col- 
leagues indicate  the  lines  upon  which  this  may  be  done.  An 
educated  man  doing  congenial  wujk  is  a  contented  man. 
But  discontent  is  bred  by  monotonous,  uncongenial  labour, 
for  everyone  feels  that  they  could  be  doing  something  better 
than  that.  Every  worker,  worth  his  salt  now-a-days,  and 
the  others  are  not  worth  considering,  needs  proper  '"  oppor- 
tunities for  self-development  and  self-expression  and  for  a 
.share  in  the  control  of  conditions  of  work."  That  is  a  demand 
which  cannot  be  denied.  It  cannot  be  met  by  the  provision 
of  canteens  or  the  establishment  of  social  clubs,  but  only  by  a 
determination  really  to  understand  what  all  this  unrest  means. 
Unrest  is  not  Bolshevism,  but  something  a  good  deal  finer, 
but  all  the  same  it  is  grit  in  the  machine  and  must  be  removed. 

Cheap  Manufacture. 

After  the  labour  problem,  the  next  most  important  thing 
to  decide  is  how  to  manufacture  cheaply  in  order  to  sell 
cheaply.  The  two  things  are  more  closely  allied  than  is 
sometimes  thought,  and  must  be  considered  together.  Neither 
can  the  electrical  industry  be  divorced  from  the  other  in- 
dustries of  the  country,  for  what  affects  one  is  also  reflected 
by  the  others.  Manufacturing  methods  must,  therefore,  be 
considered  to  determine  how  they  can  be  improved  and  what 
we  mean  when  we  talk  about  mass  production.  "  Mass 
production,  "  says  Mr.  Allingham,  ""  is  manufacturing  in  such 
large  quantities  that  the  plant  is  laid  out  in  the  correct  balance 
and  preferably  in  sequence,  so  that  the  work  may  pass  from 
operation  to  operation  consecutively.  In  general,  hand  in 
hand  with  mass  production  goes  the  special  designing  of  the 
plant  to  carry  out  each  operation  in  the  most  economical  way 
and  machines  are  not  changed  over  from  one  type  of  job  to 
another,  but  are  permanently  set  up  for  one  class  of  operation 
only." 

Mass  Production  not  a  General  Solution. 
That  is  an  ideal  which  requires  a  good  deal  of  trouble  to 
reach,  and  is  obviously  not  applicable  and  should  not  be 
attempted  by  manufacturers  dealing  in  certain  classes  of 
goods.  But  it  contains  the  underlying  principle  which  we 
have  laid  down  above. 

Selling  a  Corollary  to  Production. 

It  is  obvious,  however,  that  jDroduction  without  selling  is 
no  use.  Indeed,  the  latter  is  as  much  if  not  more  an  essential 
of  our  future  success  than  the  former,  and  as  Mr.  Beauchamp 
rightly  points  out,  one  of  ^ur  first  duties  must  be  the  organisa- 
tion of  a  proper  selling  campaign,  with  all  sections  of  the 
industry  working  together  and  a  determination  to  sell  not 
just  as  much  as  we  think  the  public  will  take,  but  all  that  we 
can  produce.  Mr.  Watson's  article  is  sufficient  to  show  the 
great  demand  at  present  existing  for  electrical  energy,  all  of 
which  means  an  increasing  demand  for  electrical  apparatus. 
The  demand  can  be  stimulated  by  a  reduction  in  present 
prices  and  that  reduction  in  prices  can  only  be  achieved  by 
improved  methods. 

With  these  considerations  before  us  and  a  determination 
that  there  shall  be  no  slackening  of  effort,  there  is  no  reason 
why  the  progress  of  the  electrical  industry  should  not  be  as 
outstanding  in  the  future  as  it  has  been  in  the  past. 


The  Arrangements  for  the  Week  will  be  found  on  p.  503. 
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WK  .'spcak  of  tlie  Eli'ctrical  Industry.  Init  if  a.skoil  to  define  it 
ourtask  is  a  dittiiult  one,  for  it  is  as  complex  as  Enfjiiieor- 
inj;  itself.  We  may  discern  the  main  divisions  of  purely 
professional,  manufacturing  and  commercial,  and  these  may  be 
subdivided  into  heavy  an<4 light  according  to  the  class  of  work 
dealt  with.  These  branches  thus  broadly  distinguished,  how- 
ever, are  by  no  means  sharply  defined  and  interlace  with  one 
another,  while  each  has  many  ramifications  of  its  own.  Thus, 
while  ordinarily  the  purely  professional  branch  is  considered 
to  be  represented  chiefly  by  the  consultant,  it  must  surely  be 
allowed  that  the  chief  designers  in  the  country  are  in  the  same 
category  even  though  their  work  is  usually  devoted  exclu- 
sively to  the  needs  of  the  manufacturer.  Again,  the  best 
commercial  engineers  have  of  necessity  a  good  professional 
training  and  some  manufacturing  experience.  Though  pro- 
fessors of  engineering  primarily  belong  to  the  great  teaching 
profession,  many  of  them  are  engineers  first  and  teachers  after, 
and  teaching  of  electrical  engineering  is  recognised  by  the 
Council  as  qualifying  a  man  for  membership  of  the  Institution 
of  Electrical  Engineers. 

The  Status  of  the  Electrical  Exgi.veer. 

In  considering  the  organisation  of  this  heterogeneous  mass 
we  must  recognise  certain  broad  principles.  Every  man  to 
be  recognised  as  an  electrical  engineer  must  have  some  definite 
minimum  amount  of  professional  training.  This  may  vary 
in  its  nature  between  wide  limits,  but  there  must  be  the 
foundation  of  a  liberal  education,  such  as  is  given  at  a  public 
school,  and  on  this  must  be  superimposed  adequate  scientific 
and  technical  training,  crowned  by  experience  in  works  or  the 
office  of  a  practising  engineer.  Each  man  as  an  individual, 
therefore,  must  acquire  a  definite  professional  status  ;  having 
acquired  it,  there  should  be  some  hall  mark  by  which  lie  may 
be   known. 

The  first  thing  to  determine  then  is :  who  is  to  make  the  assay 
and  who  is  to  give  the  imprint.  This  at  once  raises  a  question 
of  immediate  practical  import.  The  Institution  of  Civil 
Engineers  is  promoting  a  Bill  in  Parliament  under  which  they 
seek  to  be  the  authority  for  registering  a  man  as  a  civil  en- 
gineer and,  inasmuch  as  they  claim  that  civil  engineering 
embraces  every  known  form  of  engineering  (and  every  form 
now  unknown  but  which  may  eventually  be  created  or 
developed)  it  is  clear  that  electrical  engineering  comes  quite 
definitely  within  the  purview  of  the  Bill.  Obviously  the 
Institution  of  Electrical  Engineers  cannot  allow  its  functions 
to  be  usurped  by  any  other  Institution  of  however  high  stand- 
ing, and  the  Bill  will  have  to  be  amended.  But  the  principle 
of  registration,  apart  from  the  Bill,  calls  for  consideration. 
It  means  that  only  an  engineer,  registered  as  such,  can  practise 
the  profession  without  incurring  penalties.  Suppose  the 
liLstitution  of  Civil  Engineers  could  be  persuaded  to  restrict 
the  term  '"  civil  engineer  "  to  those  engaged  on  what  is  popu- 
larly known  as  civil  engineering,  viz.,  road  making,  harbour 
construction  and  similar  work,  leaving  electrical,  mechanical, 
mining,  chemical  and  other  subdivisions  of  civil  engineering 
to  attend  to  their  own  registration.  Would  this  be  desirable  ? 
Emphatically  not.  In  the  first  place,  the  difficulty  which  the 
Institution  of  Ci\dl  Engineers'  Council  professes  of  limiting 
the  term  "  civil  engineer  "  is  a  real  one  and  would  be  just  as 
difficult  for  the  Institution  of  Electrical  Engineers  in  respect 
of  electrical  engineers  and  for  the  Institution  of  Mechanical 
Engineers  in  respect  of  mechanical  engineers.  Secondly, 
it  means  division  of  engineering  forces,  and,  with  the  utmost 
solidarity,  the  task  of  obtaining  proper  recognition  of  the 
engineering  profession  is  hard  enough.  Let  us  all  agree  to  the 
wide  definition  put  forward  by  the  Institution  of  Civil  Engineers 
and  jealously  press  our  claim  to  be  Civil  Engineers  in  all  the 
breadth  of  the  words  of  the  grand  old  Charter,  but  let  us  press 
no  less  strongly  that  the  changes  wrought  by  time  shall  be 
recognised,  and  that  the  daughters  of  the  Institution  of  Civil 
Engineers,  .the  Institutions  of  Electrical  and  Jlechanical  En- 


gineers and  some  others  shall  look  after  their  own  children, 
and  be  the  ones  to  certify  that  they  are  members  of  the  family 
or  clan.  The  solution  of  our  present  dilliculties  and  disputes 
would  seen\  to  be  :  Recognise  broad  divisions  of  civil  engineer- 
ing as  having  grown  up  and  establish  an  Enginei'ring  Council, 
or  Tribunal  or  Senate,  call  it  what  you  will,  and  let  eacii  branch 
be  re])resented  thereon  on  equal  terms. 

What  the  Senate  Would  Do. 

Under  such  a  scheme,  the  acquisition  of  engineering  status 
would  be  an  individual  matter  proper  to  each  engineer,  and 
would  be  obtained  from  the  general  engineering  senate.  There 
would  be  the  same  slaitdtird  of  training  and  performance  for 
all  and  many  subjects  would  be  common  to  all  branches. 
First,  there  would  be  the  broad  liberal  education  on  the  lines 
of  that  given  in  a  recognised  public  school.  Next  the  general 
grounding  of  mathematics,  mechanics,  physics  and  chemistry, 
without  which  no  one  can  claim  to  be  an  engineer.  After 
this,  s])ecialisation  would  begin,  and  the  subjects  chosen 
would  be  ap])roj)riate  for  the  particular  branch  in  which  the 
young  engineer  intended  to  practise. 

Too  much  sub-division  would  be  impracticable,  but  the 
following  broad  classification  is  suggested  : — (1)  Civil  en- 
gineer in  its  restricted  sense,  (2)  Mechanical,  (3)  Electrical, 
(4)  Metallurgical  (T:))  Chemical,  (6)  Mining  and  (7)  Naval 
Architect.  All  might  be  designated  Civil  Engineer  with  a 
qualifying  parenthesis,  except  those  in  sub-division  I.,  follow- 
ing the  analogy  of  naval  practice,  e.g.,  Lieutenant  (T).  Thus 
the  above  would  be  referred  to  as  Civil  Engineer,  Civil  Engineer 
(M),  Civil  Engineer  (E),  Civil  Engineer  (Chem),  Civil  Engineer 
(Met),  Civil  Engineer  (Mi),  Civil  Engineer  (N).  Each  of  these 
branches  has  already  a  thoroughly  rej)resentative  Institution, 
and  that  Institution  should  be  given  the  task  of  reconciling 
all  subsidiary  and  auxiliary  institutions  or  societies  within 
its  branch  of  engineering  and  for  arranging  for  the  repre- 
sentation of  that  branch  on  the  Engineering  Senate. 

It  cannot  be  denied  that  on  the  roll  of  every  one  of  the 
Institutions  there  are  the  names  of  those  who  are  not  up  to 
the  standard  indicated  and  who,  if  they  were  now  entering  the 
profession,  could  not  claim  to  have  had  the  requisite  training. 
It  would  be  impossible  on  the  grounds  of  equity  or  expediency 
to  exclude  these  existing  members  from  the  proposed  new 
register,  and,  in  the  first  instance,  all  those  who  have  been 
admitted  to  the  several  Institutions  should  be  registered 
without  question  as  Civil  Engineers  in  one  or  other  branch. 
All  great  reforms  of  the  kind  adumbrated  must  be  effected 
gradually  and  the  desired  standard  be  an  ideal  to  be  worked 
to  and  realised  as  soon  as  possible  without  injury  to  those 
at  present  practising.  In  one  generation  the  change  would 
be  effected  and  the  status  of  engineering  raised  and  firmly 
established. 

Proposed  I.E.E.  Charter. 

Reference  may  be  permitted  to  the  scheme  for  a  Charter 
for  the  Institution  of  Electrical  Engineers  which  was 
put  before  the  members  of  that  Institution  last  year 
by  the  author.  No  further  steps  have  been  taken  in  the 
matter  because  it  was  felt  that  the  proposals  were  profoundly 
affected  by  the  Bill  introduced  by  the  Institution  of  Civil 
Engineers,  and  until  this  was  dealt  with  one  way  or  another 
action  would  be  inexpedient.  At  the  time  the  author's  pro- 
posals were  put  forward,  it  seemed  hopeless  to  attempt  any 
general  action  in  regard  to  all  branches  of  engineering,  but 
the  Bill  has  raised  such  a  storm  of  opposition  that  all  parties 
have  been  awakened  and,  difficult  though  it  may  be,  it  would 
seem  quite  within  the  realm  of  possibility  to  bring  all  parties 
together.  If  so,  this  is  obviously  better  than  any  scheme 
for  registering  or  certifying  electrical  engineers  by  themselves. 
The  main  features  of  the  proposal  for  a  Charter,  however,  are 
in  no  way  affected,  the  only  difference  being  that  instead  of 
acquiring  their  status  as  Electrical  Engineers  through  what 
was  designated  the  Professional  Council  they  would  acquire 
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it  through  the  Engineering  Senate.  Space  does  not  allow  of 
a  recapitulation  of  the  outlines  of  the  Charter  scheme,  but 
those  interested  will  find  it  set  out  in  full  in  the  Journal  of 
the  Institution  of  Electrical  Engineers  for  April,  1919.* 
Suffice  it  to  say  that  the  scheme  aimed  at  bringing  together 
all  branches  of  electrical  engineering,  heavy  and  light,  and 
at  finding  a  place  in  a  complete  scheme  for  the  important 
trade  organisations  which  have  grown  up.  The  whole  electrical 
industry  was  to  be  represented  by  a  Grand  Council,  and  this 
Grand  Council  would  aftord  the  opportunity  of  bringing  to- 
gether the  whole  electrical  industry  and  establish  the  body 
which  would  send  representatives  to  the  Engineering  Senate. 
These  representatives  would  necessarily  be  fully  qualified 
Civil  Engineers  (E),  but  they  would  be  in  fuU  touch  with  every 
branch  of  the  industry  through  the  Grand  Council  of  the 
Institution  of  Electrical  Engineers.  The  new  .suggestions 
affecting  engineers  as  a  whole,  therefore  strengthen  rather  than 
weaken  the  scheme. 

The  Position  of  Semi-Qualified  Mex. 

The'  complexity  of  the  electrical  industry  has  already  been 
referred  to,  and  it  must  be  admitted  that  many  of  those  who 
take  up  these  branches  in  the  future  can  hardly  claim  to  be 
regarded  as  Civil  Engineers  (E),  but  in  some  cases  their 
scientific,  as  distinguished  from  their  engineering  attainments, 
are  of  a  high  order,  while  in  other  ca  '  their  work  which  is 
chiefly  commercial,  is  so  intermingled  with  engineering  that 
some  place  must  be  found  for  them  in  the  general  scheme  of 
organisation.  A  similar  position,  though  perhaps  not  so 
accentuated,  arises  in  connection  with  other  branches  of  civil 
engineering,  and  it  would  seem  that  the  best  way  of  dealing 
with  the  matter  would  be  to  admit  these  individuals 
to  the  respective  Institidions  as  members  in  some  grade, 
whether  that  of  Associate  ^lember,  Graduate  or  Associate  of 
those  Institutions.  This  would  confer  a  certain  status  on 
the  members,  but  necessarily  inferior  to  that  of  a  civil  engineer 
registered  by  the  Senate.  This  would  be  of  advantage  to  the 
individuals  and  would  at  the  same  time  strengthen  the  Insti- 
tution concerned  by  knitting  together  all  the  individuals  con- 
cerned in  the  industry,  and  ensuring  that  no  branch  was 
left  out  by  itself. 

Briefly  to  summarise  what  has  been  said,  every  individual 
whose  training  warranted  it  would  be  registered  bv  the  En- 
gineering Senate  as  a  Civil  Engineer  belonging  to  one  or  more 
specified  branches  ;  other  individuals  whose  training  did  not 
qualify  them  as  engineers,  but  whose  occupation  brought 
them  into  intimate  relation  with  a  branch  of  the  engineering 
industry  would  acquire  a  certain  status  by  membership  in 
one  grade  or  another  of  the  Institution  representing  that 
branch.  In  the  electrical  industry  all  the  various  associa- 
tions, trade  and  otherwise,  such  as  the  I.M.E.A.,  the  Associa- 
tion of  Power  Companies,  the  Provincial  Supply  Companies, 
the  London  Companies,  the  B.E.A.M.A.,  the  C.M.A.,  and 
others  would  be  banded  together  under  the  auspices  of  the 
Institution  of  Electrical  Engineers  which  would  be  governed 
by  a  Grand  Council  working  under  a  Charter  to  be  obtained. 
This  scheme  would  appear  to  form  a  consistent  whole,  and  if 
similar  action  were  taken  by  the  branches  of  engineering 
'  other  than  electrical,  there  would  be  a  large  mass  of  organised 
engineering  opinion  which  it  would  be  hard  to  withstand. 

The  Protectiox  of  Material  Interest.?. 
So  far  as  the  material,  as  distinguished  from  the  professional 
and  industrial  interests,  of  individuals  are  concerned  there  is 
room  for  a  protective  association  devoted  entirely  to  such 
material  interests.  Obviously,  such  a  body  should  follow 
the  main  idea  of  the  Engineering  Senate,  and  should  provide 
for  individuals  engaged  in  every  branch  of  civil  engineering. 
This  the  Society  of  Technical  Engineers  already  formed  aims 
at  doing,  and  every  possible  effort  should  be  made  to  link  this 
body  up  with  the  existing  professional  Institutions.  Member- 
ship of  the  S.T.E.  should  be  dependent  upon  the  acquisition 
of  a  definite  status.     Room  should  be  found  for  every  regis- 

*  See  TaE  Electrician,  Vol.  LNXXII.,  p.  630. 


tered  civil  engineer  and  also  for  that  large  body  of  individuals, 
who,  while  not  eligible  for  registration  by  the  Senate,  are 
nevertheless  accepted  as  members  in  one  grade  or  another 
by  the  several  Institutions.  The  S.T.E.  itself  is  so  organised 
that  it  is  subdivided  on  a  two-fold  basis,  viz..  Territorial,  and 
by  Sections  whch  are  defined  by  reference  to  the  branch  of 
engineering  practised.  This  double  subdivision  should  prove 
the  solution  of  many  difficulties  which  are  met  with  in  organi- 
sing on  a  single  basis  either  territorial  or  vocational,  and  it 
should  be  possible  to  find  some  means  of  embodying  such 
bodies  as  the  Electrical  Power  Engineers'  Association  which 
are  devoted  to  a  specific  sub-section  of  engineering  without 
destroying  their  identity,  while  retaining  the  solidarity  of 
the  larger  society. 

Turning  from  the  organisation  of  individuals  to  that  of 
industrial  concerns  more  difficult  problems  are  encountered, 
because  trade  combinations  are  based  upon  information 
which  is  essentially  confidential,  and  known  only  to  the  parties 
immediately  concerned.  On  broad  lines,  large  single  trusts, 
as  commonly  operated,  are  usually  opposed  to  the  public 
interest  and  often  have  in  themselves  the  elements  of  self- 
destruction.  On  the  other  hand,  large  combinations,  if  not 
oppressively  worked,  but  directed  on  broad  and  enlightened 
lines,  are  beneficial  to  all  concerned.  They  enable  production 
to  be  cheapened,  selling  to  be  organised  on  economical  and 
comprehensive  lines,  and  large  foreign  contracts  to  be  effec- 
tively dealt  with,  thus  helping  on  the  vital  work  of  export. 
Some  of  these  advantages  can  be  realised  by  the  association 
of  smaller  firms  with  one  another,  each  agreeing  to  take  a 
certain  portion  of  the  work  secured  by  the'  combination  as  a 
whole.  In  this  way,  mass  production  can  be  realised  and  the 
individuality  of  the  smaller  firms  retained.  It  is  difficult 
to  over-value  the  advantages  of  individual  attention  and 
individual  initiative,  and  these  combinations  of  smaller  firms 
are  likely  to  be  at  least  as  prosperous  as  a  very  large  single 
undertaking  if  they,  like  the  others,  be  worked  on  broad  and 
enlightened  lines.  The  great  danger  of  the  combination  of 
separate  firms  lies  in  the  inherent  tendency  in  human  nature 
to  suspicion  and  jealousy,  and  it  is  chiefly  in  the  overcoming 
of  this  tendency  that  success  lies. 

The  Xew  Electricity  Supply  Industry. 
The  organisation  of  the  electric  supply  industry  is  on 
the  knees  of  the  gods  in  the  shape  of  the  Commissioners. 
Fortunately  these  have  been  so  chosen  as  to  command  the 
fullest  respect  and  confidence  of  the  industry,  but  their  task 
is  a  gigantic  one.  Many  supply  schemes  are  in  preparation, 
and  it  may  be  hoped  that  witiiin  the  next  year  or  two  the 
general  outline  of  the  way  in  which  the  country  is  to  be  divided 
up,  and  the  broad  lines  on  which  each  area  will  be  dealt  with, 
will  be  settled.  Much  more  than  this,  however,  will  be  neces- 
sary before  the  new  schemes  can  be  in  actual  being,  and  a 
vast  amount  of  work  lies  before  the  Commissioners  in  other 
directions.  Research  in  regard  to  the  plant,  and  more  especi- 
ally the  switching  and  other  control  gear  necessitated  by  the 
high  pressures  that  will  be  necessary,  calls  urgently  for  atten- 
tion. Revision  of  the  regulations  now  in  force  which  were 
promulgated  by  the  Board  of  Trade  will  have  to  be  under- 
taken. Some  measure  of  control  over  the  installations  which 
are  to  utilise  the  '"  cheap  and  abundant  supply  ''  should  be 
set  up  in  the  interests  of  consumers,  of  supply  authorities 
and  of  the  contractors  who  erect  the  installations.  It  may 
be  hoped  that  some  testing  authority  on  the  lines  of  a  National 
Electric  Proving  House  will  be  established  having  the  coun- 
tenance of  the  Commissioners,  and  in  many  other  directions 
organisation,  actively  carried  out,  is  necessary  in  the  best 
interests  of  the  industry.  For  example,  it  would  be  of  immense 
service  if  some  central  exchange  could  be  set  up  whereby 
generating  plant,  boilers  and  switchgear,  which  had  become 
too  small  for  an  undertaking  could  be  made  available  for 
others  which  were  in  an  earlier  stage  of  development ;  such 
an  exchange  could  with  advantage  arrange  for  a  careful 
inspection  and  test  of  the  plant  before  it  was  received,  so 
that  buyers  might  know  what  to  expect  and,  while  thus 
affording  an  indication  of  the  quality  of  the  plant  offered,  the 
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exchange  could  eliminate  the  profits  of  the  merchant  and  bring 
together  directly  those  engaged  in  the  industry.  It  is  not 
suggested  that  this  hody  should  be  under  Government  control  ; 
it  might  well  be  co-operative,  possibly  under  the  guidance  of 
the  Electrical  Development  Association. 

The  Popul-^risation  of  Electrual  Methods. 
The  mention  of  this  Association  naturally  bring.s  up  the 
question  of  popularising  electrical  methods,  plant  and  appli- 
ances. The  E.D.A.  is  an  active  body  run  on  excellent  lines, 
and  every  branch  of  the  industry  conoerned  is  represented 
on  its  Council.  Provided  that  adequate  funds  be  forthcoming, 
its  field  of  usefulness  is  practically  unlimited,  and  it  should  be 
a  potent  force  in  furthering  electrical  interests.  It  would 
help  the  cheapening  of  supj)ly  greatly  if  it  could  bring  home 
to  the  manufacturer  the  vital  importance  of  the  .standardi- 
sation of  the  articles  of  domestic  use,  and  the  component 
parts  of  the  installations  to  which  they  are  connected.  The 
members  of  the  British  Engineering  Standards  Association 
have  devoted  much  time,  attention  and  expert  knowledge  to 
this  work,  but  their  efforts  are  largely  discounted  by  the 
extreme  difficulty  experienced  by  the  B.E.A.M.A.  in  getting 
manufacturers  to  sink  their  individual  interests,  and  when,  after 
much  toil,  standardisation  is  accomplished  by  the  B.E.S.A., 
it  is  robbed  of  a  great  deal  of  its  value  by  the  apathy  of  manu- 
facturers in  putting  forward,  and  of  purchasers  in  demanding, 
the  standardised  articles. 

The  standardisation  of  domestic  appliances  might  with 
great  advantage  be  carried  a  good  deal  further  than  has  yet 
been  attempted.  Apart  from  the  ordinary  accessories  used 
in  connection  with  the  wiring  of  domestic  installations,  it 
would  be  specially  beneficial  in  connection  with  the  parts  of 
heating  and  cooking  appliances.  Unless  and  until  these  are 
designed  so  that  the  parts  which  are  liable  to  deterioration 
with  use  can  be  readily  renewed  with  the  same  ease  as  a 
length  of  rubber  gas  ])iping,  electric  heating  and  cooking  will 
be  handicapped  in  competing  with  the  simpler  and  cheaper 
but  inferior  gas  appliances. 


The  OuiiANisAnox  of  Tiir  SrA.SDAKui.sAiiox. 
The  organisation  for  the  actiwl  work  of  standardisation 
already  exi.sts  in  the  British  Engineering  Standards  Associa- 
tion, and  it  would  be  difficult  to  suggest  any  improvement  in 
regard  to  the  way  in  which  the  work  of  this  very  active  body 
is  carried  on.  The  extent  of  its  usefulness  is  lU'cessarily 
governed  to  a  large  extent  by  the  funds  available,  more  espe- 
cially in  regard  to  the  extremely  important  work  which  has 
been  initiated  overseas,  and  which  is  j)robably  little  known 
so  far  to  those  outside  the  .Vssociation.  All  firms  engaged  in 
the  industry  benefit  in  a  greati-r  or  less  degree  from  the  work 
of  the  B.E.S.A.,  and  all  should  contribute  to  its  funds.  The 
fairest  way  would  be  a  levy  on  all  manufacturers,  proportioned 
to  the  scale  of  their  operations. 

Research. 
Large  manufacturers  will  probably  always  find  it  advan- 
tageous to  establish  and  carry  on  their  own  research  labora- 
tories, but  there  is  a  wide  field  for  collective  research  in  connec- 
tion with  which  all  manufacturers  engaged  in  a  particular 
branch  are  interested.  The  organisation  of  such  collective 
research  has  occupied  the  very  close  attention  of  the  I  nstitution 
of  Electrical  Engineers  and  of  the  B.E.A.M.A.  for  the  last 
five  or  six  years.  The  electrical  industry  differs  from  most 
of  those  with  which  the  Depurtnient  of  Scientific  Research, 
which  administers  the  fujuls  voted  by  the  Government  for 
research,  has  had  to  deal  on  account  of  its  complexity  and  of 
the  fact  that  research  has  always  occupied  a  prominent  place 
in  the  industry.  The  main  difficulty  has  been  to  reconcile 
the  form  of  constitution  insisted  on  by  the  Department  with 
the  various  bodies  interested  so  as  to  ensure  that  all  the  ex])ert 
knowledge  could  be  drawn  upon  by  the  Association.  The 
difficulties  now  appear  to  be  practically  surmounted,  and 
there  is  every  hope  that  the  Electrical  Research  Committee- 
may  become  an  Approved  Association  at  an  early  date.  Such, 
approval  carries  with  it  very  material  advantages,  and  will 
enable  the  large  amount  of  spade  work  which  has  already 
been  done  to  produce  fruit  to  the  great  benefit  of  the  industry. 


Present  Position  and  Future  of  Electricity  Supply. 


lir   S.   J.   WATSON,    M.Ins«.C.K. 

(Borough  ElectriCi'.  Enginter.  Bur 


ONE  of  the  many  lessons  impressed  upon  us  during  the  war, 
was  that  if  we  wish  to  obtain  the  most  efficient  results  in 
connection  with  the  manufacture  of  any  commodity,  it  is 
necessary  to  produce  in  large  quantities.  When  all  important 
industrial  concerns  became  certified  undertakings,  one  of  the 
first  steps  taken  by  the  Ministry  of  Munitions  was  to  arrange 
that  the  existing  equipment  of  works  and  factories  should  be 
employed  on  work  which  necessitated  the  least  alteration  to 
adapt  it  to  a  certain  purpose.  In  some  cases,  additional 
tools  had  to  be  provided  to  ensure  a  balance  in  the  various 
processes,  and  in  others  considerable  extensions,  both  to 
buildings  and  equipment,  were  carried  out.  When  it  was 
realised  that  even  by  making  the  fullest  use  of  exist- 
ing resources,  the  requirements  of  the  country  could 
not  be  met,  new  works  were  provided  in  suitable  localities 
to  make  up  the  shortage.  As  a  result,  the  capacity  of  the 
country  to  produce  munitions  was  enormously  increased,  and 
as  the  quantity  increased,  so  was  the  cost  reduced. 

Electricity  sujjply  undertakings  played  no  insignificant  part 
in  these  proceedings,  by  providing  the  power  requirements  of 
industry,  and  in  a  large  number  of  ca.ses  special  assistance  was 
rendered  by  the  Ministry  to  accelerate  the  completion  of 
extensions.  Largely,  as  a  residt  of  these  additional  demands, 
the  plant  capacitv  of  sup])lv  undertakings  in  this  country 
increased  from  about  1,250,000  kw.  in  1914  to  2,500,000  kw. 
in  1919,  with  a  corresponding  increase  in  the  yearly  output 
from  2,000,000,000  units  in  1914  to  a  rate  equal  to  not  less 
than  4,500,000,000  units  per  annum  during  the  months  im- 
mediately preceding  November,  1918. 


The  position  at  this  stage  may  be  explained  by  stating 
that  in  consequence  of  the  restrictions  on  the  import  of  certain 
raw  materials,  and  on  the  export  of  finished  articles,  various 
industries  such  as  those  engaged  on  the  production  of  paper, 
furniture,  building  materials,  certain  textile  trades,  &c.,  had 
largely  curtailed  their  output  and  consequently  their  demand 
on  supply  undertakings.  Any  plant  released  in  this  way  had 
been  promptly  utilised  by  industries  engaged  on  more  vital 
work,  and  later  many  plants  had  to  be  extended  to  meet 
additional  requirements  in  this  direction. 

For  a  short  period  following  the  armistice,  the  output 
remained  more  or  less  stationary,  but  as  stocks  of  war  materials 
accumulated,  and  it  became  apparent  that  hostilities  had  really 
ceased,  a  very  serious  reduction  took  place  in  the  demand  for 
power,  due  to  the  closing  down  of  the  manufacturing  plants 
solely  operated  for  war  purposes.  As  this  period  of  slump  was 
accompanied  by  a  considerable  increase  in  costs  due  to  an 
advance  in  the  price  of  fuel,  and  to  wages  awards,  the  im- 
mediate outlook  was  not  particularly  promising. 

Present  Position  of  Supply  Undertakings. 
The  restrictions  in  regard  to  imports  and  exports  continued 
for  some  time  after  the  armistice,  and  there  was  consequently 
a  transition  period  during  which  the  production  of  munitions 
was  seriously  curtailed  or  entirely  sto])ped,  and  the  peace-time 
industries  could  not  be  re-established.  As  the  restrictions 
were  removed  the  peace-time  industries  reverted  to  their  pre- 
war demands,  and  many  of  those  engaged  on  munitions 
adapted  their  plant  to  the  manufacture  of  articles  or  materials 
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required  to  make  good  the  -world  shortage  occasioned  by  the 
war  ;  additional  industries  also  started  to  assist  in  this  urgent 
and  important  work.  The  result  is  that  in  many  areas  supply 
undertakings  are  being  overwhehned  with  applications  for 
power  which,  with  the  inadequate  resources  at  their  disposal, 
it  is  quite  impossible  to  meet.  Although  every  endeavour 
is  being  made  to  increase  the  capacity  of  plants,  considerable 
delay,  inconvenience  and  loss  must  occur  until  an  equihbrium 
is  established  between  supply  and  demand.  It  is  most 
unfortunate  that  an  unlimited  supply  of  power  is  not  at  present 
available  in  industrial  districts,  in  view  of  the  urgent  necessity 
to  attain  the  maximum  possible  production  of  articles  or 
material  particularly  for  export  purposes. 

Although  the  increase  in  the  output  of  undertakings  during 
the  war  is  equal  to  12.5  per  cent.,  the  fact  may  be  mentioned 
that  this  only  represents  an  addition  of  slightly  over  16  per 
cent,  per  annimi.  The  progress  made  by  many  undertakings 
during  the  years  immediately  prior  to  the  war  was  considerably 
more  than  this.  It  is  not  unreasonable,  tlierefore,  to  assume 
that  the  increase  would  have  been  attained  in  any  case.  Some 
undertakings  have  undoubtedly  developed  at  a  much  quicker 
rate  than  was  anticipated,  while  others  have  had  to  mark 
•time.  It  is  difficult  to  estimate  the  amount  of  plant  now 
actually  on  order  or  decided  on  ;  but  it  will  probably  reach,  if  it 
doe.s  not  exceed,  1,000,000  kw.,  and  this  capacity  will  be  put  to 
effective  use  as  soon  as  installed.  With  the  completion  of 
these  schemes,  saT  in  1921,  the  total  capacity  of  plant  will  be 
about  3,500,000  kw.,  and  the  annual  output  6,;500,000, 000 
units.  The  estimated  horse-power  hours  used  by  all  the 
industrial  steam-power  plants  in  Great  Britain,  excluding 
Public  Utility  Undertakings,  may  be  taken  as  the  equivalent 
of  12,500  milhou  units  per  annum.  The  output  of  all  the 
supply  undertakings  in  1921  will  therefore  be  equal  to  about 
one-third  of  the  requirements  of  the  manufacturing  concerns 
already  established.  ,    ' 

Points  for  the  Future. 

In  connection  with  future  progress,  say  for  20  years  beyond 
1921,  there  are  four  important  potential  demands  to  take  into 
consideration,  viz.  :  (1)  Industrial  power;  (2)  Railways  and 
transport ;  (3)  Chemical  and  electro-metallurgy  ;  (4)  Domestic 
supplies.  If  we  are  to  maintain  a  leading  position  amongst  the 
nations  of  the  world,  there  must  be  a  radical  change  in  many 
manufacturing  processes.  The  quantity  and  the  value  of  the 
goods  produced  per  annum  per  person  employed  must  be 
immensely  increased.  This  can  onl_v  be  done  by  the  extended 
application  of  power.  To  make  the  industries  of  this  country 
comparable  with  those  of  certain  other  nations,  the  power 
required  per  employee  per  annum  should  be  increased  from 
two  to  fourfold.  In  other  words,  the  requirements  of 
industrial  concerns  now  furnished  by  steam  jilants  supplying 
power  of  the  equivalent  of  12,500  million  units  should  be 
increased  at  least  threefold,  say,  to  37,500  mdllion  units  per 
annum.  ■     V  ■  •  .- 

Signs  are  not  wanting  that  railway  electrification  will 
make  rapid  p)rogress  witliin  the  next  few  years.  It  has  been 
estimated  that  if  electrical  energy  is  substituted  for  the  work 
done  by  the  25,000  locomotives  employed  by  aU  the  railway 
companies,  at  least  7,000  million  units  per  annum  will  be  used 
for  this  purpose.  When  improved  travelling  facilities  are 
arranged,  and  certain  other  means  constructed  for  the  transport 
of  goods  and  merchandise,  this  amount  should  reach  10,000 
millions  per  annum. 

A  largely  increased  demand  should  be  required  by  the 
chemical  industry,  and  for  electro-metallurgy,  as  the  many 
processes  previously  carried  out  abroad  or  initiated  recently 
in  this  country  are  further  developed.  It  is  particularly 
important  to  bear  in  mind  the  increasing  demand  for  the 
production  of  metals  in  electrical  furnaces.  We  may  assume 
an  ultimate  demand  of  li  millions  kw.  for  these  purposes, 
and  as  the  load-factor  is  admittedly  high  the  consumption 
would  be  10,000  million  units  per  annum. 

Requirements  of  Domestic  Consumers. 

There  still  remains  the  exceedingly  difficult  question  of 
estimating  the  ultimate  requirements  of  domestic  consumers 


for  light,  heat  and  power.  The  matter  is  of  special  importance 
at  the  present  time  by  reason  of  the  many  housing  schemes  under 
consideration  all  over  the  country.  It  is  doubtful  whether  the 
total  units  supplied  for  lighting  purposes  to  all  classes  of  premises 
at  present  exceeds  500  million  units  per  annum,  and  as  the 
majority  of  large  consumers  are  already  supplied,  it  is  probable 
that  if  all  lighting  is  eventually  done  with  lamps  of  present-day 
efficiency,  the  total  increase  will  not  exceed  2,000  million  units 
per  annum. 

The  domestic  consumption  of  fuel  is  35  million  tons  per 
annum,  equal  to  about  one-fifth  of  the  total  used  in  the 
country  ;  distributed  among  some  10  million  houses.  Sub- 
stantially the  whole  of  this  fuel  is  used  in  open  grates  for 
heating  rooms,  boiling  water  or  cooking.  The  coal  consumed 
per  hour  by  open  grates  naturally  varies  between  very  wide 
limits,  depending  on  the  purpose  for  which  it  is  used  and  the 
season  of  the  year.  During  cold  weather  or  when  carrying  out 
cooking  operations,  it  may  reach  -1  lbs.  per  grate  per  hour,  but 
when  the  fire  is  partially  banked  in  warmer  weather,  or  between 
meals,  it  may  be  as  low  as  1  lb.  per  hour.  The  average 
quantity  of  fuel  used  per  house  per  annum  is  3-5  tons,  say 
7,840  lbs.  Allowing  1-5  lbs.  per  grate  per  hour,  as  the  average 
winter  and  summer,  this  represents  the  use  of  one  fire  for 
5.226  hours,  say  14  hours  per  day.  In  houses  occupied  by  the 
poor,  the  minimum  annual  consumption  is  probably  as  low  as 
1-5  tons  per  annum,  whereas  in  large  houses  it  is  enormously 
higher. 

If  the  whole  of  the  35  million  tons  used  per  annum  for 
domestic  consumption  was  converted  into  electrical  energy, 
and  distributed  in  this  form,  the  number  of  units  would  be 
apjiroximately  40,000  millions  per  annum.  There  is  at  least  a 
doubt  whether  electrical  energy  will  ever  be  used  entirely  to 
pro\ade  domestic  heat.  On  the  other  hand,  it  seems  certain 
that  the  use  of  crude  coal  as  the  principal  heating  medium 
will  not  be  allowed  to  continue.  A  possible  solution  may  be 
found  in  the  use  of  a  smokeless  fuel  resulting  from  crude  coal 
with  many  of  the  by-products  extracted,  or  by  the  use  of  low 
candle-power  gas  for  certain  domestic  purposes,  and  elec- 
tricity for  the  balance.  We  may  roughly  divide  up  the 
quantity  of  heat  used  in  houses  into  two  parts,  i.e.,  that 
required  for  purposes  closely  akin  to  industry,  such  as  cooking, 
water  heating,  &c.,  and  that  required  to  maintain  the  occupied 
rooms  at  a  comfortable  temperature.  In  small  houses  both 
duties  are  combined.  If  we  assume  an  equal  di%asion  of  the 
fuel  consumed  between  these  two  purposes  and  accept  a  further 
assumption  that  only  one-half  will  be  accomplished  electrically, 
the  demand  may  reach  20,000  million  units  per  annum.  It 
will  probably  take  a  longer  time  to  solve  this  question  than  any 
other,  not  so  much  on  economic  grounds,  but  because  it 
necessitates  a  change  in  the  habits  of  the  people,  and  at  the 
same  time  involves  a  heavy  capital  expenditure  on  the  •  sub- 
stitution of  apparatus  of  a  different  character  for  existing 
firegrates,  cooking  ranges,  heating  tanks  and  cylinders.  The 
large  number  of  new  houses  to  be  erected,  of  which  many  will 
be  mainly  or  entirely  equipped  for  using  electricity  for  all 
purjMses,  should  stimulate  developments  in  this  direction. 

The  Industry  in  Twenty  Years. 
Sumniari.sing  the  foregoing  remarks,  the  electricity  supply 
industry  at  the  end  of  twenty  years  may  be  called  upon  to  deal 
with  the  following  annual  outj)ut  in  addition  to  that  at  present 

sujjplied  : — 

Units  per  annum. 

Industrial  power ...         ...  37;500.000,000' 

Railways  and  transport 10,000.000,000 

Chemical  and  electro-metallurgy  10,000,000,000 

Light  2,000,000,000 

Domestic  supply 20,000,000,000 

79,500,000,000 

Owing  to  the  diversity  in  the  demands  we  may  safely  assume 
that  the  power  stations  dealing  with  this  output  will  be 
working  under  conditions  yielding  a  load- factor  of  60  per  cent., 
the  maximum  load  will,  therefore,  be  about  15  million  killowatts, 
with  an  installed  capacity  of  nearly  20  million  killowatts. 
During  the  period  1921  to  1941  the  requirements  of  new  plant 
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for  power  stations  should,  therefore,  reach  aa  average  of 
1  million  kilowatts  jier  annum.  In  ]iassini;.  the  fait  may  be 
noted  that  althouirh  an  increase  from  tJ,r>(K)  million  units  per 
annum  to  79,500  million  units  per  annum  appears  almost 
unattainable  even  in  20  years,  it  is  really  only  at  the  very 
modest  rate  of  13  per  cent,  per  annum.  The  increase  in  the 
earlier  years  will  exceed  this  amount,  but  it  may  tend  to  tail 
off  towards  the  end,  as  the  electrical  saturation  point  is 
approached. 

Gexer-atixg  Possibilitie.*. 

There  is  sure  to  be  an  appreciable  improvement  in  the 
operating  efficiency  of  generating  plants  during  this  jieriod. 
If  we  take  the  coal  consumption  at  a  figure  of  1-33  lbs.  per 
kilowatt-hour,  the  amount  used  per  annum  to  produce  the 
above  output  will  be  slightly  less  than  48  million  tons,  equal  to 
about  one-sixth  of  the  present  annual  output  of  our  coal 
fields. 

We  have  now  to  consider  the  problem  of  providing  suitable 
sites  for  the  accommodation  of  this  additional  plant.  Of  the 
1,000,(X)0  kw.  on  order,  about  three  quarters  is  to  be  installed 
as  extensions  of  existing  power  stations,  and  the  balance  on 
sites  already  secured.  The  next  million  kilowatts  will  probably 
be  distributed  equally  between  the  then  existing  stations  and 
sites  which  have  been  provisionally  selected.  Of  the  next 
million  kilowatts,  one  quarter  may  be  placed  in  the  then 
existing  stations,  and  new  sites  found  for  the  balance.  All 
further  extensions  must  be  on  new  sites.  So  far  as  can  at 
present  be  judged,  substantially  the  whole  cf  the  plant 
required  to  supply  the  above  output  must  be  placed  in  localities 
and  areas  where  the  matter  has  not  as  yet  received  any  con- 
sideration whatever. 

We  must  assume  that  standard  units  of  plant  will  be  used 
from  25,000  kw.  to  50,000  kw.  in  size,  depending  on  the 
density  of  the  load  in  the  neighbourhood  of  the  station.  It  is 
doubtful  whether  it  will  be  found  convenient  to  install  more 
than  250,000  kw.  on  anv  one  site,  and  in  many  cases  the 
limit  will  be  100,000  kw."to  150,000  kw.  It  would,  therefore, 
appear  as  though  some  80  to  100  new  power  stations  will  be 
required  in  the  future,  each  containing  from  four  to  six 
generating  sets,  operating  on  an  interconnected  network 
supplied  at  66,000  volts,  as  this  is  at  present  considered  the 
limit  for.  underground  cables.  When  possible,  these  power 
stations  will  be  placed  where  an  adequate  natural  supply  of 
water  is  available  for  condensing  purposes,  and  where  fuel  can 
be  conveniently  transported.  Of  the  two,  under  present 
circumstances,  water  is  undoubtedly  the  mo.st  important ;  the 
only  alternative  is  the  provision  of  reservoirs,  cooling  towers, 
pumps,  &c.,  which  not  only  involve  considerable  capital  ex- 
penditure, but  also  increase  the  operating  expenses. 

The  Water  Problem. 
In  the  immediate  locality  of  many  of  the  most  imimrtant 
industrial  areas,  there  does  not  exist  a  natural  supply  of  water 
sufficient  to  run  even  25,000  kw.  plant  during  the  dry  months  of 
the  year,  and  in  order  to  secure  a  site  possessing  ample  facilities 
in  this  direction,  all  the  year  round,  for  a  plant  of  100,000  kw. 
to  250,000  kw.,  it  would  be  necessary  to  construct  the  power 
station  20  to  40  miles  away.  This  is  the  problem  that  has  to 
be  faced  in  certain  districts  in  the  Midlands  ;  also  in  Lancashire 
and  Yorkshire,  where  the  ultimate  demands  in  areas  of  100 
to  200  square  miles  may  reach  and  exceed  500,00.)  kw.  It  is 
not  a  question  similar  to  that  which  has  been  solved  in  other 
parts  of  the  world  where  coal  is  expensive,  of  transmitting  the 
energy  obtained  from  water  power  over  long  distances.  In 
such  instances,  the  running  cost  per  unit  is  negligible,  and  the 
transmission  losses  consequently  of  no  importance.  Nor  is  it 
a  question  of  seriously  considering  whether  it  will  be  a  better 
proposition  to  generate  at  the  collieries  and  transmit  energy 
electrically  or  alternatively  to  transport  fuel,  and  generate 
locally  because  there  are  few  if  any  sites  immediatelv  adjoining 
collieries  which  possess  an  abundant  supply  of  water.  The 
particular  districts  mentioned  above  are  all  situatijd  within 
easy  reach  of  many  collieries,  and  coal  freight  charges  are 
therefore  low.     By  reason  also  of  the  railway  facilities  already 


provided  to  handle  the  products  of  the  districts,  the  selection 
of  a  site  suitable  for  the  handling  of  fuel  in  large  quantities  is  a 
much  less  difficult  matter. 

There  is  no  doubt  whatever  as  to  the  desirability  of  utilising 
as  fully  as  possible  any  large  water  sui)])lies  which  exist  at 
distances  convenient  to  the  centre  of  gravity  of  industrial  loads, 
but  it  will  be  a  grave  mistake  to  claim  that  all  future  power 
.stations  of  large  or  moderate  size  must  be  placed  adjacent  to 
such  su])pliM,  if  in  connection  therewith  lines  20  to  30  miles 
long  have  to  be  used  to  transmit  the  large  amounts  of  power 
required.  Assuming  the  same  price  of  fuel  |)er  ton,  delivered 
into  bunkers,  the  difference  between  the  cost  i)er  unit  generated 
by  a  large  plant  operating  on  a  site  with  a  natural  water  supply, 
and  a  plant  of  the  same  size  placed  in  a  ])osition  requiring  the 
use  of  cooling  towers,  is  unlikely  to  exceed  even  if  it  reached 
10  per  cent.  It  naturally  follows  that  if  the  chca|)est  possible 
supply  is  to  be  our  goal,  an  ap])reciable  number  of  the  large 
plants  to  be  put  down  in  the  future  must  adojit  artificial 
cooling  arrangements. 

The  Proper  Place  for  the  Power  Plant. 

Two  important  points  have  to  be  borne  in  mind.  The  first 
is  that  the  ]>roper  place  for  any  power  plant  is  in  the  centre  of 
the  supply  area,  but  in  many  important  industrial  districts  the 
only  available  waterside  sites  are  so  situated  that  t'le  bulk  of 
the  output  must  be  transmitted  in  one  direction.  Under  such 
conditions  the  transmission  costs  attain  miximuin  value.  la 
certain  areas  a  combination  of  several  towns  will  e.isily  provide 
sufficient  load  to  justify  the  erection  of  a  station  containing 
large  units  of  plant,  and  by  using  cooling  towers  supplemented! 
by  such  natural  water  as  exists,  the  station  can  be  placed  in  the 
most  favourable  position,  both  from  the  transmission  and 
distribution  point  of  view. 

The  second  and  jjcrhaps  the  most  important  point  is  that  the 
next  20  years  may  see  radical  changes  in  the  methods  of  large 
scale  production.  The  thermal  efficiency  obtained  in  con- 
verting coal  into  electrical  energy  by  means  of  .steam  boilers 
and  turbtj-generators  is  unlikely  to  much  exceed  20  per  cent. 
Quite  an  important  step  forward  will  have  been  made  if  all 
coal  is  used  at  this  efficiency,  but  .still  further  j^rogress  is  prob- 
able in  directions  which  do  not  involve  the  provision  of  large 
quantities  of  cooling  water.  For  instance,  should  large  internal 
combusti(ju  turl)ines  become  a  practical  proposition,  the  power 
stations  containing  such  plant  would  certainly  be  placed  near 
to  the  centres  of  demand,  and  any  expense  incurred  in  con- 
structing long-distance  transmission  lines  to  waterside  sites 
would  be  wasted. 

The  foregoing  remarks  suggest  that,  on  commercial  ground?^ 
long  transmission  lines  cannot  be  employed  to  any  considerable 
extent  in  connection  with  schemes  where  heavy  industrial 
demands  arise  in  comparatively  small  areas,  but  in  thinly- 
populated  districts  engaged,  say,  in  agricultural  pursuits  where 
the  total  demand  will  be  small,  the  problem  is  quite  different,, 
and  in  such  cases  it  will  be  found  desirable  to  obtain  the  supply 
from  a  large  power  station  even  although  it  may  he  situated 
40  to  60  miles  away. 


Mass  Production  and  Efficiency. 


No  scheme  of  mass  production  is  worth  even  trying  unless  it 
ensures  that  the-  product  turned  out  will  perform  its  function?  in  the 
most  efficient  manner.  As  I)r.  Edward  Hopkinson,  in  his  Presi- 
dential Address  to  th?  Institution  of  Mechanical  Engineers,  said, 
"  It  is  insuflieient  to  build  an  efficient  machine,  it  must  be  built 
efficiently.'  As  "Machinery  '  points  out,  production  is  an  art 
dependent  upon  the  estimation  of  small  discrepancy  it  aims  at 
similarity  by  the  road  of  difference,  hence  the  great  and  outstanding 
need  of  all  methods  of  mechanical  control  whose  value  were  proved 
in  the  time  of  national  crisis.  In  any  retrospect  of  the  war  era  from 
an  engineering  standpoint  nothing  is  more  marked,  and  nothing  is 
more  likely  to  b?  discarded  upon  the  resumption  of  commercial  manu- 
facture. Whitworth  was  the  pioneer  in  this  as  in  many  other  fields, 
but  the  method  of  limit  and  tolerance,  similarity  and  difference 
is  the  only  m-jans  yet  devised  to  ensure  duplicate  results  in 
practice. 
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KKNEST   J.    P.   HENN,    C.B.E. 

Editor  o!  "Ways  .jnd  Meins" 


ONE  hears  and  reads  a  oood  deal  in  these  days  about  the 
Control  of  Industry,  but  the  phrase  is  used  by  many 
diiferent  people  with  as  many  different  meanings.  For 
some  years  past  the  Government  has  been  in  control  and  has 
exercised  a  sort  of  supervision  and  restraint  without  accepting 
for  the  most  part  any  of  the  responsibilities  which  are  in- 
separable from  control  in  the  sense  in  which  the  word  is  used 
when  talking  of  the  future  organisation  of  our  industrial  life. 
The  world  has  developed  so  rapidly  in  the  first  20  years  of 
the  20th  century,  that  in  approaching  a  subject  like  this  it  is 
necessary  for  most  of  us  to  pause  and  take  stock  of  the  situation 
and  endeavour,  so  far  as  we  are  able,  to  accommodate  our 
ideas  to  the  new  world  in  which  we  are  living,  even  though 
most  of  us  have  not  yet  realised  that  fact.  In  these  20  years 
we  have  felt  for  the  first  time  the  effects  of  a  com-se  of  free 
popular  education  which  was  unknown  to  our  grandfathers, 
which  was  an  experiment  with  our  fathers  and  i?  an  accom- 
plished fact  with  us.  The  industrial  army  is  no  longer  com- 
posed of  great  masses  of  illiterate  workers,  not  only  willing  to 
work  but  willing  to  look  to  a  master  for  guidance  and  respon- 
sibility and  control.  There  is  much  more  human  equality 
between  the  classes  to-day  than  at  any  previous  time  in 
history.  I  am  not  now  talking  of  the  temporary  wSr  conditions 
which  have  produced  a  natural  shortage  and  have  given  to 
organised  Labour  powers  arising  out  of  national  needs  which, 
like  the  powers  of  the  profiteers,  are  exceptional  and  ephemeral 
and  will  pass.  I  go  deeper  than  that,  and  I  contend  that  we 
must  recognise  an  actual  moral  and  political  equality  which 
was  not  a  factor  to  be  reckoned  with  when  the  industrial 
system  as  we  know  it  to-day  was  founded  and  perfected.  We 
have,  therefore,  to  make  up  our  minds  that  we  shall  never 
return  to  the  old  relative  status  of  master  and  man,  which 
was  the  basis  upon  which  our  factories  and  our  business  and 
trading  concerns  generally  were  founded. 

The  Eevolt  Against  Work. 

There  is  another  big  fact  upon  which  those  of  us  who  are 
getting  on  in  life  would  do  well  to  ponder,  in  order  that  we 
may  avoid  the  error  of  attempting  to  settle  present  problems 
on  past  experience.  The  19th  century  as  a  whole  may  be 
viewed  as  a  jJeriod  of  experiment  in  the  application  of  science 
to  industry.  We  enter  the  20th  century  with  a  full  knowledge 
shared  by  all  of  us,  from  the  highest  to  the  lowest,  that  the 
experimental  stage  has  passed,  and  that  science  in  its  many 
manifestations  can  be  made  to  take  the  place  of  work;  Whereas 
the  boy  of  1820  had  little  to  look  forward  to,  if  he  would 
succeed,  but  a  life  of  hard,  strenuous  manual  or  personal 
toil,  the  boy  of  1920  looks  to  machinery,  to  electricity,  and 
to  brain-power  to  take  the  place  of  much  of  that  personal 
muscular  effort  which  was  the  lot  of  his  great-grandfather.  The 
world  is  in  revolt  against  work  ;  some,  no  doubt,  join  in  this 
revolt  because  they  do  not  like  work,  while  others  are  actuated 
by  the  feeling  that  a  great  deal  of  work  which  is  now  done  is 
degrading,  is  unnecessary  and  is  wasteful. 

The  main  characteristic  of  the  industrial  organisation  of 
the  19th  century  was  the  autocratic  position  occupied  by  the 
employer  or  the  owner,  commonly  called  the  "  master,"  a 
term  which  has  in  these  days  ceased  to  be  applicable  to  the 
situation.  The  employer  was  entirely  responsible  for  all  the 
conditions  under  which  the  industry  was  carried  on,  the 
employee  was  absolutely  at  his  mercy.  In  the  latter  half  of 
the  century  trade  unionism  developed  and  did  succeed  to  a 
very  considerable  extent  in  robbing  the  autocratic  employer 
■of  the  ability  to  use  his  powers  harmfully,  but  trade  unionism 
did  not  do  much  to  alter  the  seat  of  power  ;  its  efforts  were 
chiefly  directed  to  restraining  its  abuse.  Trade  unionism  in 
the  last  generation  could  do  little  else  because  it  was  dealing 
with  a  population  of  workers  possessed  of  a  low  standard  of 
-education   and  consequently   free   from   all  those  disturbing 


ambitions  and  ideals  which  together  constitute  that  unrest  o 
which  we  hear  so  much  to-day.  The  power  and  the  menace 
of  trade  unionism  is  greater  to-day  than  ever,  not  only  because 
of  the  numbers  of  its  membership,  but  because  of  the  superior 
intellectual  forces  contained  in  that  membership.  These  are 
reasons  which  lead  to  the  view  that  any  return  to  the  autocracy 
en  oyed  by  the  employer  of  the  past  is  not  only  undesirable, 
but  on  the  facts,  as  we  now  know  them,  utterly  unthinkable 
and  impos.sible.  There  are  still  many  employers  amongst  us 
who  find  it  difficult  to  grasp  this  fact ;  they  cannot  rid  them- 
selves of  their  traditions  ;  they  cannot  accommodate  them- 
selves to  the  advance  that  has  been  made  since  they  started 
in  business.  These  men  are,  in  my  judgment,  much  more 
dangerous  to  the  community  as  a  whole,  much  more  likely  to 
be  the  cause  of  trouble,  than  the  most  revolutionary  of  our 
numerous  irresponsible  agitators. 

The  Industry  of  To-day. 
A  study  of  the  industrial  position  of  the  world  at  the  moment 
is  surely  more  interesting  and  more  informative  than  at  any 
previous  time.  We  have  employers  still  amongst  us  of  the 
old  ■■  master  "  type  on  the  one  hand,  and  we  have  actual 
working  examples  of  the  wildest  form  of  Socialism  in  the 
Soviet  on  the  other.  These  two  things,  belonging  to  two 
entirely  different  worlds,  actually  exi.st  side  by  side  in  Europe 
for  our  edification  and  instruction.  Between  these  two  ex- 
tremes in  the  various  forms  of  industrial  control  we  have  a 
wide  variety  of  modification  of  one  or  the  other.  There  are 
numberless  schools  of  thought,  innumerable  shades  of  opinion, 
all  striving  for  the  ascendancy  in  the  most  important  of 
present-day  discussions — the  Future  Control  of  Industry.  The 
o'd-fashioned  "  ma.ster  "  is  dead  or  dying,  never  to  return. 
Similarly,  thanks  to  the  Russian  revolution,  the  Soviet  is  as 
good  as  dead,  when  the  facts  come  to  be  known  ;  it  is  evident 
from  the  scraps  of  information  that  are  reaching  us,  that  the 
Marxian  theory  as  practised  by  Lenin  will  be  shown  to  have 
utterly  failed  to  provide  the  jieople  with  the  necessaries  of  life. 
The  Soviet  Government  has  only  succeeded  in  those  branches 
of  activity  where  it  has  adopted  Capitalism  and  Militarism. 
The  question  with  which  we  in  this  country  and  industrial 
students  the  world  over  are  now  struggling,  is  to  find  the 
form  of  industrial  control  which  will  give  us  the  maximum 
results  in  service  to  the  community  with  the  minimum  of 
eii'ort  and  inconvenience  to  those  who  have  to  produce  those 
results.  We  are  divided  to-day  into  very  definite  parties, 
although  the  division  is  not  clearly  discernible  or  generally 
recognised  yet.  Some  of  us  believe  in  Capitalism,  others  do 
not.  The  latter  are  by  no  means  confined  to  workers,  revolu- 
tionaries or  wild  Socialists,  for  there  are  many  professional 
and  educated  persons  who  at  heart  feel  that  the  basis  of  work 
and  wages  and  profit  upon  which  Capitalism  is  founded  is 
wrong.  I  look  forward  to  an  early  split  in  the  Labour  Party 
itself,  as  the  day  cannot  long  be  delayed  when  each  Labour 
leader  will  have  to  decide  to  which  of  these  parties  he  desires 
to  adhere.  The  guildsmen,  the  syndicalists,  the  Marxians  and 
all  those  who  talk  of  the  ownership  and  control  of  the  means 
of  production  or  of  the  right  of  Labour  to  the  whole  of  the 
product  are  definitely  opposed  to  the  Capitalistic  system. 
They  are  followers,  with  reservations,  of  Plato  or  William 
Morris,  and  they  picture  a  world  from  which  money,  wages 
and  private  gain  are  eliminated.  These  people  imagine  that 
industry  can  be  run  without  the  one  and  only  thing  that  so 
far  has  caused  industry  to  go  at  all,  the  incentive  which  comes 
from  personal  gain.  I  am  one  of  those  who  can  see  the 
possibility  of  something  of  the  kind  happening  in  the  future 
centuries  when  we  have  succeeded  in  breeding  a  race  of  human 
beings  who  have  conquered  most  of  the  weaknesses  with  which 
we  present-day  creatures  are  afflicted.  I  do  not,  therefore, 
dismiss  the  communistic  idea  as  absurd.  I  content  myself  with 


474 


TIIK  F.T,F.(TrJ('lA\. 


Ai'iui.  30,  i;i-20. 


the  assertion  that  it  is  utterly  impossible  in  tiiis  century  at 
least,  but  that  it  should  be  cherished  as  an  ideal  which  cannot 
fail  to  have  an  elevating  influence  upon  mankind. 

Nationalisation  Will  Not  Work. 
Next  in  order  of  importance  are  the  Nationalisers.  who 
occupy  the  position  which  is  really  halfway  between  the  old 
industrial  autocracy  and  the  modern  Soviet.  The  National- 
isers are  in  a  way  the  most  practical  of  all  the  Sociivlists  ; 
they  admit  the  need  of  Capital  ;  they  adopt  the  advantajies 
of  the  banking  and  currency  systems  which  have  been  the 
greatest  of  the  forces  of  civilisation,  and  they  merely  want  to 
substitute  for  private  ownership  and  private  responsibility 
the  collective  ownership  of  the  State.  They  claim  very  rightly 
that  industry  is  a  national  service,  that  its  purjmse  is  to 
provide  for  the  community,  and  that  those  are  matters  which 
should  be  in  the  hands  of  public  authority  rather  than  in 
the  hands  of  individual  persons.  I  am  a  nationaliscr  at  heart ; 
I  think  that  nationalisation  is  right  in  theory,  it  is  merely  a 
step  towards  that  more  beautiful  ideal  so  wonderfully  pictured 
for  Us  by  William  Morris.  The  only  thing  that  is  wrong  with 
nationalisation  is  that  it  will  not  work.  We  have  had  a  good 
deal  of  nationalisation  in  the  course  of  the  last  five  years 
and  We  know  how  it  pans  out  in  practice  ;  we  have  actual 
figures  to  show  that  it  adds  immensely  to  the  expense  of 
any  work  which  is  undertaken  in  this  way.  When  an  indus- 
trial concern  is  nationalised,  you  substitute  for  one  responsible 
individual  at  its  head  a  host  of  irresponsible  odiciuls  who 
cost  a  great  deal  more  and,  from  their  irresponsibility,  are  far 
less  efficient.  At  the  beginning  of  the  war  there  was  an 
outcry  because  timber  brokers  were  making  a  lot  of  money. 
The  timber  trade  was  nationalised  and  a  Timber  Control 
established.  Timber  brokers  were  practically  ruined  and  the 
country  was  rid  of  a  handful  of  wealthy  men,  but  the  sum 
total  of  their  wealth  was  a  mere  flea-bite  compared  to  the 
enormou.s  sums  that  were  spent  in  rendering  the  same  service 
which  they  rendered  under  a  system  of  nationalisation.  The 
moment  that  a  piece  of  work  passes  from  the  category  of 
private  enterprise  to  public  service  it  is  absolutely  certain 
to  introduce  complications  and  formalities  which,  how'ever 
much  we  may  laugh  at  them,  are  an  essential  part  of  public 
work.  Nationalisation  is,  therefore,  condemned  on  the  simple 
score  of  expense,  and  however  much  we  may  feel  the  im- 
perfections of  a  system  which  enables  a  small  minority  to 
amass  great  wealth,  we  have  as  business  people  to  recognise 
that  that  wealth  represents  much  smaller  charges  upon  the 
consumer  or  the  community  than  any  other  industrial  system 
yet  devised  or  suggested.  I  have  not  space  to  go  into  other 
points  of  the  nationalisation  argument ;  they  are  all  practical 
points  and  do  not  weaken  the  concession  which  I  make  to 
the  Socialists,  that  the  theory  of  nationafisation  is  good.  In 
practice  it  leads  to  the  stopping  up  of  progress,  it  standardises 
and  stereotypes  everything  it  touches.  The  industrial 
organism  under  private  enterprise  is  a  seething  mass  of  new 
ideas,  new  experiments,  most  of  which  arise  from  the  desire 
for  personal  gain,  a  desire  to  which  nationalisation  offers  no 
hope. 

"  WhITLEYISM  "    THE   PRACTICAL    SoLUTIOX. 

At  this  stage  the  reader  may  ask  what  practical  solution  I 
have  to  offer.  I  dismiss  the  old  industrial  autocracy,  I  find 
no  hope  in  the  Soviet,  and  I  condemn  as  unworkable  the 
middle  course  known  as  nationalisation.  My  answer  is  con- 
tained in  the  one  word — "  Whitleyism."  I  believe  that  the 
committee  established  by  Mr.  Asquith,  over  which  Mr.  Whitley 
presided,  found  the  whole  of  the  wisdom  yet  evolved  on  this 
question  of  the  Control  of  Industry.  I  do  not  think  that  the 
committee  was  conscious  of  the  historical  nature  of  the  work 
that  it  was  doing.  The  report  itself  is  already  out  of  date. 
Mr.  Whitley  and  most  of  those  associated  with  him  have 
advanced  a  very  long  way  since  they  penned  their  circum- 
scribed suggestions  for  the  establishment  of  better  relations 
between  employers  and  employed.  I  need  not  remind  readers 
of  The  Electrician  of  the  points  of  the  Whitley  Report ; 
it   recommends   that  every   industry   should   be   thoroughly 


organised  according  to  its  needs,  and  that  the  various  classes 
which  compose  it  should  through  their  respective  organisation* 
constitute  a  Joint  Industrial  Council,  which  should  act  as  the 
Parliament  for  that  industry.  The  Whitley  Committee  had 
a  very  limited  idea  of  the  possible  functions  of  the  Joint 
Councils  which  they  recommended  ;  they  were  restricted  by 
their  terms  of  reference,  and  the  11  heads  under  which  they 
classify  the  responsibilities  of  these  Joint  Councils  are  mostly 
concerned  with  what  arc  known  as  Labour  questions.  But 
since  those  days,  chiefly  owing  to  the  concentration  of  the 
mind  of  the  nation  ujwn  industrial  efficiency,  it  has  become 
evident  that  there  are  many  matters  connected  with  every 
industry  which  should  be  the  common  concerns  of  all  the 
classes  and  all  the  persons  concerned  in  that  industry.  There 
is,  in  fact,  in  connection  with  every  trade,  a  jjolitics  in  which 
all  the  citizens  concerned  in  that  trade  have  a  right  to  a 
voice.  Whitleyism  has  evolved  a  new  branch  of  Government, 
and  my  belief  is,  that  just  as  we  have  a  system  of  local  govern- 
ment which  takes  in  hand  all  those  questions  common  to 
localities,  so  in  the  future  we  shall  have  a  system  of  Trade 
Government  which  will  concern  itself  with  all  those  questions 
common  to  the  members  of  any  given  trade.  We  know  from 
experience  that  it  is  possible  to  impose  a  sysstem  of  government 
upon  a  locality  without  any  imdue  interference  with  the 
liberty  of  the  iiidi\nduals  who  reside  in  that  locality.  Similarly 
it  will,  I  think,  be  found  possible  to  imjiose  a  system  of  govern- 
ment upon  an  industry  which  will  not  interfere  with  or  restrict 
the  personal  rights  and  liberties  of  the  members  of  the  industry, 
so  far  as  those  rights  and  liberties  are  compatible  with  the 
public  good.  The  Whitley  movement  has  one  transcendent 
charm  about  it  which  constitutes  its  great  strength.  Strange 
as  it  may  seem,  it  can  embrace  within  itself  men  of  the  most 
widely  divergent  views.  There  is  no  reason  why  the  wildest 
Bolshevik  cannot  accept  the  Whitley  Report,  nor  is  there 
any  reason  why  the  most  hide-bound  of  mid- Victorian  Tories 
cannot  take  a  seat  on  a  Whitley  Council.  All  that  is  asked 
of  either  of  these  extreme  persons  is  that  they  will  adopt  an 
attitude  of  honest  inquiry.  The  Whitley  Council  is  impossible 
to  the  bigot  in  either  camp  who  thinks  that  he  has  found 
revealed  truth  and  that  there  is  nothing  more  to  learn  in 
connection  with  human  development.  The  only  persons  who 
object  to  the  Whitley  Report  are  people  of  this  type,  people 
who  from  the  start  are  perfectly  hopeless,  and  who,  as  I  have 
already  said,  constitute  at  both  ends  grave  dangers  to  industrial 
peace. 

What  a  AVhitley  Council  Does. 

A  few  words  about  the  work  of  a  Whitley  Council,  or  as  I 
prefer  to  call  it  a  Trade  Parliament,  will  make  this  point 
somewhat  clearer.  There  is  a  great  deal  to  do  in  connection 
with  the  development  of  each  of  our  industries  which  cannot 
be  done  under  the  old  scheme  of  intensified  individualism, 
and  which  can  be  done  by  Socialists  and  Capitalists  unitedly, 
without  asking  that  either  of  them  will  forego  one  jot  or  tittle 
of  the  faith  which  they  profess.  Education  is  the  first  great 
subject  that  springs  to  mind.  We  have  the  example  of 
Germany  and  of  America  to  guide  us  ;  we  know  that  we  are 
woefully  deficient  in  technical  or  vocational  education.  On 
examination  we  are  astonished  to  find  that  we  are  spending 
two  millions  a  week  of  public  money  on  so-called  technical 
and  trade  classes,  and  that  those  courses  are  conducted  by 
authorities  who  have  no  single  shred  of  official  connection 
with  the  trades  they  profess  to  teach.  Here,  at  a  stroke,  is  a 
vast  field  of  work  upon  which  all  jjarties  and  all  classes  can 
combine  through  a  Trade  Parliament,  and  which  must  be  done 
whatever  system  is  eventually  adopted  for  the  control  of  our 
industries.  Scientific  research  is  another  branch  of  vital 
work  to  which  we  have  failed  to  give  due  attention.  Each  of 
our  industries  depends  for  its  life  upon  a  continuous  inward 
flow  of  new  knowledge,  and  yet  we  have  been  content  in  the- 
past  to  leave  this  vital  need  to  chance.  Many  of  our  industries 
must  disappear,  lock,  stock  and  barrel,  if  we  continue  to  leave 
systematic  scientific  research  to  the  Germans,  the  Americans 
or  the  Japanese. 

The  costing  system,  about  which  so  nmch  has  been  heard 
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in  these  days,  is  merely  a  single  detail  of  the  great  science  of 
statistical  research,  another  branch  of  work  that  will  be  under- 
taken by  Trade  Parliaments  in  the  future. 

Labour  and  Research. 
Some  people  may  say,  What  has  Labour  to  do  with  scientific 
research,  what  use  can  Labour  be  when  the  problem  is  one 
for  chemists  or  mathematicians  ?  To  that  I  answer--that 
taken  as  a  whole  there  is  as  much  knowledge  of  chemistry 
and  mathematics  to  be  found  in  the  ranks  of  the  labourers 
as  will  be  discovered  in  the  ranks  of  the  employers,  but  after 
all  that  is  not  a  real  answer.  Going  back  to  my  parallel  of 
local  government,  one  can  ask  with  equal  force  how  much 
the  average  elector  knows  of  the  problems  of  sanitation  or 
public  health.  The  introduction  of  new  scientific  truth  is 
\-ital  to  the  life  of  an  industry,  and  the  life  of  an  indu.«try  is 
of  much  more  importance  to  the  thousands  of  employees  who 
work  in  it  than  to  the  hundreds  of  employers  who  direct  it. 
But  there  is  a  better  answer  still  :  the  industry  itself  is 
threatened  at  this  moment  by  the  discontent  of  workers 
who  feel  that  they  have  no  real  share  in  it,  no  interest  in  its 
development,  and"  that  they  are  merely  wage-earners,  pawns 
in  the  hands  of  those  who  constitute  the  employing  class. 
Surely  the  best  way  to  remove  that  danger  is  to  attack  it  at 
the  roots,  and  to  give  to  the  workers  through  the  medium  of 
such  problems  as  education,  science  and  stati-stics  an  oppor- 
tunity not  only  to  know  of,  but  to  actively  participate  in 
these  great  matters  upon  which  the  future  of  the  whole  of  us 
depends.  The  possession  of  a  municipal  vote  does  not  cause 
the  working  man  to  interfere  on  questions  of  the  design  of  a 


drainage  system  or  the  composition  of  a  filter-bed  for  the 
water  supply,  but  it  does  ensure  that  proper  attention  is  given 
to  these  matters  and  it  does  act  as  an  incentive  to  greater 
effort  on  the  part  of  those  who  have  the  practical  problems  in 
hand.  Similarly,  the  possession  of  an  industrial  vote  through 
a  Trade  Parliament  by  the  cotton  operative  would  not  mean 
that  every  little  Lancashire  weaver  would  be  claiming  a  right 
to  interfere  with  the  development  of  cotton  growing  throughout 
the  Empire,  but  it  would  mean  that  an  impetus,  a  force  and  a 
power  would  be  placed  behind  those  who  are  anxious  about 
this  urgent  and  vital  problem  which  is  sadly  lacking  at  this 
moment. 

Joint  Re.spon.sibility. 

The  position  that  we  thus  reach  in  connection  with  the 
Control  of  Industry  is  an  interesting  and  unexpected  one. 
We  find  that  employers  on  the  one  hand  and  employed  on  the 
other  have  in  the  "past  been  so  engrossed  with  their  own 
individual  and  selfish  interests  as  to  forget  that  there  is  a 
wider  field  more  important  than  either  which  has  hitherto 
been  neglected— the  development  of  the  industry  itself  as  a 
part  of  the  social  organism  and  as  a  branch  of  the  national 
life.  Capital  and  Labour  have  now  the  opportunity  to  control 
joint! V  this  new  field  without  interfering  with  each  other  in 
connection  with  those  matters  which  have  hitherto  been 
regarded  as  the  exclusive  province  of  one  or  the  other.  The 
acceptance  of  this  joint  responsibility  for  this  new  work  must 
have  the  effect  of  bringing  to  each  party  a  better  appreciation 
of  the  point  of  view  of  the  other  and  rendering  far  easier  of 
adjustment  all  those  differences  which  give  us  so  much  trouble 
to-dav. 
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THE  .successful  management  of  a  modern  business  depends 
largely  upon  three  factors — efficiency  of  organisation,  the 
attitude  of  mind  of  all  grades  of  workers  towards  the 
business,  and  the  jiro^asion  made  for  expansion  and  develop- 
ment. These  three  factors  are  very  closely  associated  with 
education,  industrial  research,  and  with  that  provision  which 
has  become  known  as  welfare. 

The  present  demands  on  the  part  of  labour  for  shorter  hours 
and  higher  wages  necessitate  increased  productivity,  which 
can  be  very  largely  secured  by  increasing  the  efficiencv  of 
existing  industrial  processes  to  a  ma.ximum  through  indus- 
trial research.  The  fullest  co-operation  between  dif- 
erent  grades  of  workers,  particularly  between  labour  and 
management,  and  for  a  better  understanding  on  the  part  of 
workers  of  their  particular  functions  in  industry,  together 
with  the  necessary  degree  of  manual  skill,  can  be  obtained  by 
an  enlightened  system  of  industrial  education.  Through  such 
education,  and  by  welfare  provision,  modern  management 
testifies  to  its  recognition  of  the  importance  of  the  human 
element  in  industry. 

Mass  Peoductiox  in  the  Electrical  Industry. 

The  modern  tendency  towards  mass  production  provides  a 
means  whereby  a  very  large  demand  may  be  satisfied  with  a 
minimum  expenditure  of  effort,  time  and  money.  Its  opera- 
tion in  cheapening  production  increases  demand  which  makes 
it  possible  to  enlarge  output  still  further.  The  question  of 
mass  production,  however,  in  the  electrical  industries,  is  a 
problem  of  an  entirely  different  character  from  that  obtaining 
in  an  industry  mainly  concerned  with  assembling  parts,  often 
purchased  from  other  works,  into  a  standardised  product 
having  only  one  design  or  type  and  one  size.  Such  industries 
do  not  solve  the  problem  of  large-scale  production  ;  they 
merely  transfer  some  of  its  most  difficult  aspects  to  subsi- 
diary works.     In  general,  however,  the  conception  of  a  central 


assembling  works  receiving  parts  from  other  works  is  useful, 
and  the  practice  is  paralleled  by  the  organisation  of  large  elec- 
trical works  into  "  feeder  "  and  "  assembly  "  departments. 
The  electrical  industry  is  extremely  complex.  It  is  inevitable 
that  large  sizes  of  apparatus  should  be  built  to  order,  and  each 
such  order  is  virtually  a  special  and  non-standard  job.  Even 
for  apparatus  in  the"  manufacture  of  which  some  measure  of 
.standardisation  has  been  introduced,  there  still  exists  a  variety 
of  voltages  and  outputs  and  other  variables  which  prevent 
manufacture  being  as  straightforward  as  the  assembly  of 
standard  parts  in  one  model.  In  many  classes  of  apparatus 
the  demand  is  far  from  being  predictable  and  certain,  and, 
indeed,  in  some  cases,  the  magnitude  of  business  available  does 
not  warrant  the  expenditure  of  heavy  capital  outlay  on  tools, 
&c.,  which  mass  production  would  involve.  The  manufacture 
of  some  products  required  in  electrical  manufacture,  such  as 
electrical  steel,  insulating  fabrics,  varnishes,  copper  conductors, 
&c  ,  cannot  be  considered  in  the  same  category  as  a  mass- 
production  a,ssemblv  proposition.  Furthermore,  British  in- 
dustry has  always  been  characterised  by  very  large  and  widely 
ramifVing  export  markets  ;  such  an  export  trade  implies  the 
existence  of  verv  widely  varying  types  of  demand,  and  the 
process  of  educating  even  the  technical  buyer  to  accept  stan- 
dard articles  is  comparatively  slow.  A  rigid  system  of  stan- 
dardised production  is  incompatible  with  providing  the  buyer 
with  what  he  requires  at  all  costs,  and  it  is  not  possible  tor 
British  trade  to  meet  both  requirements  unless  many  different 
types  of  industrial  organisation  exist. 

"  The  electrical  industry,  however,  is  adapting  itself  to  newer 
conditions  with  considerable  success.  The  process  of  amalga- 
mation will  result  in  financial  stability  on  which  large  schemes 
can  be  based,  and  instead  of  many  works  with  overlapping 
manufactures  competing  for  a  limited  home  market,  there  will 
be  a  greater  degree  of  co-ordination  for  attacking  export 
markets. 
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Mas    Production  demands  Scientific  Coxtrhl. 

It  is  well  known  that  in  any  nianufacturins  process  on  a  large 
scale  particular  care  has  to  be  taken  to  include  safeguards 
such  as  continuous  inspettion  and  testing  at  each  stage  of 
manufacture,  to  ensure  that  work  in  progress  is  likely  upon 
completion  to  give  the  desired  performance.  More  so  than  is 
neces.sary  in  the  more  primitive  types  of  shop  organisation 
which  precede  mass  production,  this  latter  method  involves 
the  u.-^e  of  such  checks  upon  manufacturing  processes,  and 
especially  is  this  the  case  in  the  electrical  industry,  which  in- 
volves a  very  wide  range  of  materials  subjected  to  electrical 
and  mechanical  stress.  The  distinguishing  feature  of  mass 
production  for  electrical  manufacture  should  therefore  be  that 
of  scientific  control,  exerted  through  some  definite  department 
of  the  works  organisation.  The  objection  occasionally  urged 
against  standardi.sation — that  is,  its  tendency  to  inhibit  pro- 
gress and  development  -  is  also  corrected  by  the  provision  of 
means  whereby  progressive  development  can  be  ensured. 

The  instrument  which  industry  has  created  to  undertake  this 
scientific  control  is  industrial  research,  operating  in  any  works 
through  a  research  department.  Research  provision,  how- 
ever, is  usele.ss.  unless  workers  understand  the  economics  of 
industry,  and  are  able  to  appreciate  the  benefits  which  research 
confers  upon  the  community  at  large,  and  this  necessitates 
educational  work  whicli  should  run  in  parallel  with  research. 
Industrial  research  is  the  provision  for  the  improvement  of 
materials  and  the  factorv  processes  in  which  materials  are 
employed.  Education  provides  for  the  sy.stematic  develop- 
ment of  men.  The  relation  between  research  and  education  in 
industry  is  much  deeper  than  the  academic  association  which 
holds  good  outside  industry,  and  many  ])ractical  advantages 
are  found  in  the  association  internally,  j)articularly  with 
respect  to  the  training  of  higher  staffs  for  industrial  concerns, 
and  in  the  education  of  juvenile  and  adult  workers  in  the 
benefits  of  research  work. 

The  increasing  application  of  science  to  industry  daily 
renders  more  precarious  the  position  of  those  manufacturers 
who  relay  upon  some  form  of  .secret  process  or  on  some  informa- 
tion not  generally  known  for  success  in  manufacture.  Ad- 
micting  the  enormous  adva:.tageof  an  exi.sting  manufacturing 
organisation  in  meeting  anv  form  of  competition  from  outside, 
research  for  such  manufacturers  becomes  a  form  of  insurance 
against  a  Ivances  made  in  the  art  bv  others. 

Education. 

Education  in  industry  has  a  twofold  aim.  In  the  fir.st  place, 
only  from  education  can  we  obtain  that  co-operation  between 
all  grades  of  workers  which  the  further  development  of  the 
industrial  system  necessitates.  Education  will  result  in 
removing  existing  suspicions  and  manv  fallacies,  and  will 
consequently  bring  an  understanding  and  a  sympathy  in  which 
industrial  questions  can  be  adequately  considered.  Such 
education  is  necessary  both  for  adolescents  and  adults. 

The  second  object  of  indu.strial  education  is  to  afford  a  suit- 
able training  period  of  apprenticeship,  whatever  the  occupa- 
tion, in  order  that  boys  should  enter  occupations  for  which  they 
are  naturally  fitted.  In  the  electrical  industry  specific  prac- 
tical training  in  a  chosen  trade  should  be  accompanied  by 
instruction  in  such  subjects  as  English,  mathematics,  civics  and 
economics,  elementary  science,  together  with  the  practical 
application  in  various  trades,  particularly  to  the  specific  trade 
into  which  each  youth  will  enter.  Instruction  of  this  char- 
acter will  be  compulsory  when  the  continuation  school  clauses 
of  the  Education  Act,  1918,  become  operative,  but  a  number 
of  employers  already  permit  juvenile  employees  to  have  time 
during  the  working  week  for  the  purpose,  no  deduction  for 
time  lost  from  work  being  made. 

The  instruct! jnal  work  may  be  undertaken  in  a  school 
associated  wi;h  the  works,  and  this  wil  have  an  independent 
value,  although  it  should  be  utilised  as  part  of  a  wider  educa- 
tional scheme  rather  than  be  pursued  as  a  narrow  end  in  itself. 
The  necessity  for  craft  skill  is  in  some  directions  decreasing,  in 
others  increasing,  but  in  all  cases  a  mucli  higher  standard  of 
intelligence  and  knowledge  is  being  demanded.  Education  in 
a  works  school  affords  young  people  an  opportunity  of  asso- 


ciating, of  which  full  advantage  should  be  taken  in  encouraging 
them  to  develop  some  means  for  organisating  collective 
activities  and  for  achieving  self-government. 

Various  Ouades  of  Apprentices. 

In  the  case  of  a  technical  industry  such  as  is  the  electrical 
industry,  there  will  be  various  grades  of  apprentices  in  the 
works.  Boys  from  primary  and  secondary  schools  will  become 
trade  apprentices  ;  young  men  from  senior  secondary  and 
public  schools  for  intermediate  posts,  and  graduates  and  others 
with  technical  training  from  the  universities  for  higher  staff 
])ositions.  Ojiportunities  should  be  taken  to  encourage  these 
various  grades  to  mix,  so  that  they  hel])  to  educate  each  other. 
The  a.ssociation  of  the  young  men  who  will  be  workers,  and  of 
the  young  men  who  will  be  leaders  in  industry,  is  at  this  stage  of 
a  very  beneficial  character.  A  comi)rehensive  account  of  the 
grades  of  apjirenticeship  required  in  a  modern  electrical  works, 
together  with  details  of  training  of  each. is  given  in  the  recently 
published  report  of  the  Education  Committee  of  the  British 
Electrical  and  Allied  Manufacturers'  Association.* 

Particular  steps  should  be  taken  to  ensure  that  any  appren- 
tice, of  whatever  grade,  should  have  o])portunitics  of  rising  to 
whatever  post  he  is  fitted  by  inherent  capacity,  and  any 
facilities  required  for  further  education  and  training  .should  be 
provided.  As  an  in.stance  of  the  tendency  towards  providing 
free  upward  mobility  in  industry,  the  action  of  the  Manchester 
and  District  Armaments  Output  Committee  may  be  noted. 
This  body  has  provided  the  sum  of  £17,000  to  be  spent  in 
maintenance  scholarships  for  engineering  apprentices  for  a 
period  of  five  vears. 

Adult  workers  may  be  taught  much  in  regard  to  the  function 
they  exert  in  industry,  and  the  place  of  their  work  in  the  whole 
sequence  of  manufacture.  A  worker  who  know.s,  for  instance, 
to  what  tests  a  piece  of  apparatus  he  makes  is  to  be  submitted, 
and  who  appreciates  the  need  for  such  tests,  will  take  a  sporting 
interest  in  the  behaviour  of  his  product,  and  will  be  able  to 
make  a  repair  with  a  much  greater  degree  of  intelligence,  and 
with  nmch  less  supervision.  While  adult  workers  are  much 
more  fixed  in  their  habits  and  modes  of  thought  than  adoles- 
cents, nevertheless  opportunities  for  social  and  educational 
gatherings  should  be  provided. 

Particular  attention  should  be  directed  to  the  importance  of 
obtaining  university  trained  men  on  the  manufacturing  side 
of  industry  and  for  overseas  work,  and  the  introduction  of  such 
men  into  the  shop  in  an  executive  capacity  is  assisted  by 
association  with  other  young  workers  during  the  apprentice 
period.  The  average  university  apprentice  entering  industry 
requires  considerable  practical  training  in  order  to  develop  in 
him  a  sense  of  resj)onsibility,  and  place  him  in  touch  with 
modern  practice. 

The  movement  towards  the  growth  of  a  .science  of  industrial 
administration  illustrated  by  the  establishment  of  a  Depart- 
ment of  Industrial  Administration  at  the  Manchester  College 
of  Technology,  is  calculated  to  encourage  men  to  enter  the 
purely  mandfacturing  side  of  indiLstry  and  .should  ]>•  strongly 
encouraged. 

Industriat-  Research. 

Re.search  in  industry  implies  not  only  the  seeking  of  new 
knowledge  for  the  purpose  of  developing  new  indu.strial  pro- 
cesses, but  also  the  scientific  control  of  existing  materials  and 
processes,  in  order  that  the  latter  may  be  maintained  at  the 
highest  possible  level  of  efficiency  in  production.  It  covers  a 
very  broad  field  ;  it  makes  use  of  existing  scientific  knowledge 
in  chemif*try,  mechanical  and  electrical  engineering,  metal- 
lurg)',  ))hysics,  &c.,  and  it  emjiloys  the  sciences  of  ])sychology 
and  i)hy.siology  in  connection  with  investigations  on  fatigue  and 
motion  study.  In  other  aspects  it  requires  the  use  of  economic 
and  statistical  science. 

The  difference  between  pure  science  and  industrial  research  is 
purely  one  of  aim,  and  both  require  to  be  conducted  by  highly 
trained  scientific  men  with  adequate  equi[)rnent  and  buildings 
Men  engaged  in  industrial  research  require  to  have  experience 
in  the  industry  which  they  hope  to  expand. 

»  See  Tje  Electrician,  Vol.  LXIV.,  p.  379. 
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In  some  works  a  research  department  may  be  established. 
•Other  manufacturers  may  decide  to  make  use  of  university 
and  national  laboratories,  or  of  consultants.  In  any  case 
there  should  be  someone  in  the  works  whose  function  consists 
in  keeping  in  touch  with  progress  outside,  and  in  presenting  the 
scientific  point  of  view  inside  the  works.  Such  a  point  of 
view  is  recognised  now  as  being  equally  as  important  as  the 
financial,  commercial  or  manufacturing  point  of  view  when 
the  manufacture  of  new  products  or  modiijcation  of  existing 
lines  is  contemplated.  The  existence  of  a  works  research 
■department  is  not  inconsistent  with  membership  of  a  Eesearch 
Association.  Indeed,  some  works  belong  to  several  such 
Associations,  and  also  conduct  research  for  themselves,  but 
doubtless  many  works,  especially  those  small  in  size,  will  rely 
mainly  on  their  Research  Association  for  the  information  they 
require. 

In  the  case  of  a  works  having  its  own  research  organisation, 
in  order  to  maintain  the  very  closest  possible  contact  between 
the  research  department  and  manufacturing  departments  it 
may  be  desirable  for  the  former  to  undertake  all  scientific 
testing,  even  of  a  routine  character  for  the  latter,  as  often  the 
need  for  investigation  is  revealed  by  the  results  of  routine  tests 
on  a  works  process. 

The  Works  Re.searih  Oroani.satiox. 
The  function  of  a  works  research  organi.sation  includes 
control  of  raw  material  supplies,  production  of  new  materials 
and  substitutes,  investigation  'jf  manufacturing  difficulties, 
and  the  control  of  technical  processes.  Particular  attention 
should  be  paid  to  the  conservation  of  waste.  A  research 
department,  of  course,  will  be  very  greatly  concerned  with  the 
-development  of  new  methods  of  testing  and  the  improvement 
and  standardisation  of  existing  methods. 

For  the  electrical  industry  a  research  organisation  will 
probably  include  specialists  for  research  in  chemistry,  such  as 
is  involved  in  the  development  of  svntlietic  resins  for  insulation 
and  other  insulating  material',  mechanical  testing  engineers, 
metallurgists,  electrical  engineers  and  physicists  for  investiga- 
tions on  optics,  and  illuminating  engineers.  Such  a  research 
department  should  be  supplemented  by  an  organisation  for 
acquiring  information  and  intelligence  relating  to  the  work  of 
the  company  wherever  it  may  be  found  necessary  ;  provision 
should  be  made  for  ascertaining  costs  of  various  investigations. 

CONFERE^X'E   METHOD  OF    WORKING. 

Industrial  research  which  has  a  specific  objective,  and  in 
which  any  problem  may  have  to  be  considered  from  the  angle 
■of  view  of  the  chemist,  microscopist,  or  physicist,  &c.,  can  be 
greatly  assisted  by  a  systematic  working  of  a  conference  method 
among  the  men  particularly  concerned.  Each  man  contri- 
butes a  view  based  on  his  experience,  and  the  specialist  who  is 
in  charge  of  a  particular  investigation  can  then  make  use  of 
the  suggestions  made.  Some  parts  of  the  organisation  may 
require  to  have  a  responsible  leader  in  charge,  assisted  by  a 
number  of  other  workers.  In  othercases  a  research  specialist 
may  be  employed  working  alone.  In  a  large  research  depart- 
ment both  methods  are  commonly  used. 

The  research  department  should  undertake  part  of  the 
training  of  apprentices  in  each  of  the  grades  referred  to  above, 
but  particularly  for  those  technically  trained  young  men  who 
will  take  up  higher  staff  positions  on  the  engineering,  commer- 
cial or  manufacturing  sides. 

Working  Conditions  Must  be  Good. 

In  considering  buildings  and  equipment  for  research  workers, 
it  should  be  borne  in  mind  that  the  large  majority  of  the 
expenses  connected  with  running  a  research  organisation  are 
due  to  staff  salaries,  and  any  laxity  in  providing  highly-paid 
staff  men  with  the  equipment  required,  or  any  failure  to  pro- 
vide them  with  working  conditions  which  conduce  to  the 
highest  possible  efficiency,  is  not  true  economy. 

In  the  majority  of  the  few  instances  of  works  already  utilis- 
ing mass  production  the  c[uestion  of  scientific  control  has  not 
been  emphasised.  In  some  cases  this  has  been  due  to  the  very 
simplicity  of  the  process  which  encouraged  the  development  of 
production  on  a  large-scale  basis.     For  other  cases,  the  scien- 


tific aspect,  with  regard  to  selection  of  materials  and  processes, 
has  been  thoroughly  worked  out  prior  to  consideration  of  actual 
manufacture.  Some  of  the  most  successful  examples  of  mass  pro- 
duction have  been  based  entirely  in  this  way  on  scientic  work. 
Welfare. 
Welfare  in  an  industrial  works  is  that  provision  made  by  the 
man-igement,  through  the  advice  of  an  officer  appointed  by  the 
management,  for  securing  working  conditions  which  conduce  to 
efficient  operation.  Such  provision  does  not  dispense  with  the 
need  for  works  committees  or  some  other  form  of  represen- 
tative committee  as  a  means  of  ventilating  grievances  and 
raising  suggestions.  Such  welfare  provision  includes  adequate 
air-space,  heating,  lighting,  ventilation,  rest  periods,  canteen 
accommodation,  medical  and  surgical  advice,  and  the  services 
of  an  employment  officer.  It  should  be  dissociated  clearly 
from  arrangements  made  for  recreative  and  social  functions. 
In  the  latter  cases,  true  welfare  consists  not  so  much  in  helping 
workers  as  in  helping  them  to  help  themselves.  They  should 
be  encouraged,  advised  and  assisted  in  every  possible  way, 
short  of  having  the  actual  work  done  for  them,  in  connection 
with  the  arrangement  of  social  functions,  &c.  The  whole  idea 
behind  welfare  work  is  that  workpeople  should  be  self-govern- 
ing, and  anything  savouring  of  philanthropy  or  undue  inter- 
ference, and  which  tends  to  injure  the  independence  and  self- 
respect  of  workers,  should  be  scrupulously  avoided. 

As  under  systems  of  mass  production  works  tend  to  increase 
in  size,  some  organised  method  must  be  adopted  to  keep 
workers  in  touch  with  the  ideas  and  attitude  of  the  manage- 
ment, as  daily  personal  contact  is  impossible.  The  educational 
work  provides  a  link  between  young  and  adult  workers  and  the 
staff,  but  the  works  committee  should  be  utilised  as  well.  The 
welfare  supervisor  may  then  be  considered  the  channel  through 
which  the  suggestions  made  by  the  works  committee  can  be 
given  effect. 

High  wages  alone  have  failed  to  jirovide  a  complete  solution 
of  the  problem  of  industrial  unrest.  It  is  largely  because  this 
is  the  only  channel  through  which  workers  may  become 
articulate,  that  so  much  mention  is  madp  of  it  at  the  present 
time.  However,  through  the  operation  of  a  proper  system  of 
education  this  condition  need  no  longer  apply. 

A  more  important  -aspect  of  the  problem  of  unrest  i^  the 
feeling  on  the  part  of  workers  of  a  need  of  opportunities  for 
self-development  and  self-expression,  and  for  a  share  in  the 
control  of  conditions  of  work.  These  aims  cannot  be  realised 
unless  the  demands  of  production  are  fully  satisfied,  and  this 
latter  condition  can  only  be  accomplished  by  the  application, 
through  research,  of  science  to  industry. 


*'A  Piece-Kate  System  and  Notes  on 
Belting." 

A  book  recently  pubUshed  with  this  title  contains  two  of  the  more 
important  Papers  which  the  late  Mr.  Frederick  W.  Taj-Ior  read 
before  the  American  Society  of  Mechanical  Engineers,  together,  also, 
with  the  discussion  which  followed  the  reading  of  the  Pajiers.  The 
first.  "  A  Piece-rate  System,"  a  Pajjer  read  in  189.5,  is  a  brief  account 
of  certain  phases  of  that  work  which  made  the   author  famous. 

While  Taylor  was  establishing  his  system  of  management  he  had 
excellent  opportunities  of  studying  problems  that  vitally  affected 
his  scheme.  One  of.  the  most  urgent  of  these  was  the  problem  of 
belting,  and  the  Paper,  "  Notes  on  Bolting,"  \mtten  in  1893,  is  the 
result  of  nine  years'  close  observation  and  experiment  on  a  variety 
of  Ijelts  in  his  machin?  shops.  The  main  results  of  the  experiments 
are  set  forth  and  provide  an  excellent  "  baiting  table  "  for  works'  use: 

As  an  introduction  to  the  book,  a  short  appreciation  of  F.  W. 
Taylor,  written  by  Mr.  P.  B.  Copley,  appears.  The  e3say  is  in  the 
nature  of  an  impression  received  as  the  result  of  two  interviews 
with  the  originator  of  ""  Scientific  Management."  It  is  unfortunate 
that  the  scope  of  this  introductory  article  should  be  so  limited,  and 
one  feels  that  the  space  could  have  been  used  to  greater  advantage 
by  giving  a  short  biograpliical  sketch  of  the  life  of  F.  W.  Taylor. 

While  admitting  the  value  of  the  Papers  reprinted  in  tfiis  book, 
the  subsequent  developments  have  been  such,  esj)ecially  in  systems 
of  wage  payments,  as  to  attach  historic  importance  to  these  writings 
rather  than  to  assign  to  them  pronounced  value  for  present  use. 
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Mass    Production. 

By    U.    M\     ALUNGHAM,    M.I.Meeh.K..  M.A.S.M.i:.,  Ac 


THE  term  "  mass  production  "  is  one  of  which  a  great  deal  has 
been  heard  during  tiie  last  twelve  months  in  the  engineering 
trade,  particularly  in  prospectuses.  The  idea  has  caught 
the  public  imagination — it  has  been  put  forward  as  the  reason  for 
the  great  accumulation  of  wealth  in  the  U.S.A.  But  I  think  it 
would  be  desirable  for  a  moment  to  con.sider  what  should  be 
meant  by  ""  mass  production  "—the  meaning  which  is  being 
applied  to  it  in  this  country  by  comjjany  promoters  and 
journalists  is  very  different  from  the  meaning  it  should  carry. 

For  instance,  a  firm  which  before  the  war  manufactured  a 
range  of,  say,  25  different  electric  motors  and  generators,  in 
quantities  from  single  machines  to  batches  of  100,  decides  that 
it  will  confine  its  varieties  to  six,  and  put  through  500  to  5,000 
per  annum  of  each.  It  has  no  hesitation  in  stating  in  its 
prospectus  that  it  requires  additional  capital  in  order  "  to 
manufacture  motors  on  the  mass  production  ])rinciple," 
without  any  dear  definition  of  what  mass  production  is. 

A\  e  have  in  this  country  certain  industries  which  have 
followed  my  idea  of  mass  production  for  many  years — 
since  their  inception  in  fact — such  as  the  manufacture 
of  chemicals,  te.vtiles,  machine-made  garments,  boots, 
certain  food  products — e.f/.,  margarine,  &c.  But  the  term 
piass  jjroduction  has  never  been  applied  to  them,  because 
it  was  not  required.  They  are  industries  whose  products 
were  unsuitable  for  production  by  any  other  means. 

The  Difficulties  of  JIass  Production  in  Exgineeeixg. 

There  were  several  presumable  reasons  against  applying 
exactly  the  same  production  rules  to  engineering  work.  First, 
our  factories  had  grown  from  small  beginnings,  and  there  v/ere 
numbers  making  the  same  products  in  comjsetition,  combines 
not  being  at  all  frequent.  Second,  our  markets  were  not 
believed  to  be  large  enough  to  absorb  enormous  quantities  of 
standardised  articles.  Third,  we  have  always  tended  to 
change  in  design  whenever  research  showed  capabilities  of 
improvement.  Fourth,  the  tendency  has  been  to  meet  the 
demand  not  to  create  it. 

A  Dkfixitiox  ok  Mass  Production. 

The  country  of  large  outputs  in  the  engineering  trade  has 
undoubtedly  been  the  U.S.A.,  and  in  that  country  the  term 
'■  mass  production  "  originated,  coming  to  the  forefront  less 
than  ten  years  ago  ;  therefore,  I  think  the  definition  of  '^  mass 
production "  should  be  based  on  the  understanding  of  it 
there.  Many  definitions  could  be  adduced,  but  I  will  try  to 
give  one  which  can  be  put  alongside  the  many  manufacturing 
programmes  now  being  developed,  and  which  can  show  them 
either  in  or  outside  the  class  :  •'  Mass  production  "  is  manu- 
facturing in  such  large  quantities  that  the  jslant  is  laid  out  in 
the  correct  balance,  and  preferably  in  sequence,  so  that  the 
■work  may  pass  from  operation  to  operation  consecutively.  In 
general,  hand  in  hand  with  mass  production  goes  the  special 
designing  of  the  plant  to  carry  out  each  operation  in  the  most 
economical  way,  and  machines  are  not  changed  over  from  one 
type  of  job  to  another,  but  are  permanently  set  up  for  one  class 
of  operation  only. 

From  the  above  it  must  not  be  imagined  that  mass  produc- 
tion necessarily  means  that  no  changes  are  ever  made.  In  the 
textile  industries,  for  instance,  mills  work  on  specific  orders, 
which  vary  one  from  another,  but  the  main  operations  in 
any  one  mill  are  all  the  same,  and  the  plant  is  in  sequence  and 
balanced.  So  also  in  such  industries  as  the  manufacture  of 
soap  or  chocolate,  buildings  are  such  as  to  make  the  very  best 
use  of  gra\aty,  plant  is  specially  designed  for  every  operation, 
but  changes  from  one  variety  of  the  product  to  another  are  not 
infrequent. 

Mass  Peoductiox  in  a  Gas  Fittings  Factory. 
Such  developments  in  engineering  works  in  this  country 
were  very  rare  before  the  war,  but  it  is  many  years  since  I  first 
saw  examples  in  the  U.S.A.     I  well  remember  the  works  of 


one  of  the  largest  producers  of  gas  fittings  in  Chicago.  The 
brass  foundry  was  on  the  seventh  floor,  the  castings  passing 
by  gravity  to  the  stores  on  the  sixth.  (_Jas  cocks  were  tapped 
on  the  fifth,  being  delivered  down  a  chute  on  to  a  jiile  along- 
side the  machine  which  held  the  cock  by  compressed  air,  the 
two  ends  being  tapped  from  the  black  casting.  The  output 
by  one  man  on  j  gas  cocks  was  from  8tXJ  to  1,0(.X)  per  hour. 
Upon  the  jaws  opening,  the  cock  body  fell  down  another  chute 
alongside  the  machine  for  reaming  the  taper  hole  on  the  fourth 
floor.  The  a.-isenibly  was  on  the  second  floor,  the  finished 
stores  on  the  first,  with  packing  and  despatch  on  the  ground. 

I  was  also  much  impressed  with  a  large  foundry  having  an 
endless  travelling  floor  some  '100  ft.  long.  It  passed  the 
moulding  machines,  between  which  there  was  sj)ace  for  the 
core-setters  to  work,  and  then  came  alongside  another  floor 


Fig.  1. — Lay-olt  of  a  Mass  Puoductiox  Fovxdry  Floor  of  Thikty 
Years  Ago. 
Explanation  : — 


A  A  and  BB. — Moulding  machines  in  pairs, 

for  top  and  bottom  flasks,  with  core 

setters 
C— In  between. 
D. — Overhead  conveyer,  bringing  sand  to 

chutes  over  moulding  machines. 
E. — Conveyer  at  an  angle  to  bring  sand 

from  sand  mixer  and  damper  5. 
F. — Conveyer  underground  to  bring  sand 

to  moistening  plant  5  after  ij  falls 

through  grid  L. 


C. — Main   travelling  floor   for   moulding 

boxes. 
H. — Travelling  floor  for  pourers,  on  to 

which  they  step  when  ladle  is  full  of 

molten  metal, 
y. — Moving  overhead  runway  to  support 

ladle. 
K. — Cupolas,    with   stationary   overhead 

runway  /. 
M. — Snag&ing  and  cleaning  space. 


travelling  at  the  same  speed  on  which  stood  the  men  who 
poured  the  castings.  Fig.  1  will  illustrate  the  lay-out.  I 
give  these  two  examples  somewhat  in  detail,  as  they  are 
interesting  in  view  of  the  fact  that  they  have  been  in  exi.stence 
for  nearer  thirty  than  twenty  years,,  and  arc  further  advanced 
than  anything  I  have  so  far  come  across  in  the  engineering 
industry  over  here. 

• 
Mass  Production  and  the  Motor-Car  Industry. 

From  what  I  have  said  it  will  be  evident  that  I  do  not  con- 
sider most  of  the  self-styled  "  mass  production  "  schemes 
talked  of  lately  to  be  anything  of  the  sort.  There  are,  however, 
many  grades  of  mass  jiroduction.  For  instance,  most  fac- 
tories which  could  well  claim  mass  production  methods  would 
jirobably  have  some  departments  not  on  mass  production.  I 
will  illustrate  my  meaning  by  taking  a  hypothetical  case  in  the 
motor-car  industry,  as  this  industry  has,  more  than  any  other, 
made  use  of  the  term.  Let  us  consider  a  factory  which  is  going. 
to  produce  all  the  major  chassis  components  for  a  normal  four- 
cylinder  15  H.P.  car. 

These  components  consist  of  a  certain  number  of  what  we 
may  call  major  details — e.g.,  cylinder  block,  crankshaft,  &c,. 
Now  the  method  and  plant  used  for  producing  such  parts  are 
entirely  dependent  on  the  quantities,  so  that,  firstly,  our  pro- 
gramme must  be  settled.  If  we  are  hoping  to  make  any  use 
of  "  mass  production  "  methods  it  will  be  found  that,  unless  an 
output  of  10,000  cars  per  annum  be  decided  upon,  very  few 
major  components  will  come  into  the  mass  class.  An  outjjut 
of  ten  thousand  cars  per  annum  means  about  one  every  ten. 
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minutes,  or  a  "  ten  minute  schedulo,"  assuming  one  sliift  only 
is  to  be  worked.  Wherever  more  than  one  piece  per  car  is 
required  the  production  rate  is  incrwased;  for  instance,  it  would 
be  as  well  to  plan  for  connecting  rods  on  a  two-minute  schedule, 
allowing  for  spares,  scrap,  &c.  The  method  of  dealing  with 
different  production  rates  for  connecting  rods  was  most  ably 
described  by  Mr.  H.  C.  Armitage,  in  a  Paper  entitled,  "  Jigs, 
Tools  and  Special  Machines,"  read  before  the  Institute 
of  Mechanical  Engineers  ou  March  21,  1919,  in  which  he 
worked  out  the  plant,  &c.,  required  for  six,  twenty  and  sixty 
jaer  hour  respectively. 

An  outjjut  of  ten  thousand  cars  per  annum,  or  ten-minute 
schedule,  would  mean,  however,  a  far  from  perfect  plant  lay- 
out, as  we  should  be  faced  with  the  faster  operations  on  the 
major  components  being  done  in  much  less  than  ten  minutes, 
which  would  mean  that  the  machines  in  question  would  be 
standing  idle  between  operations,  for  they  could  not  be  used 
on  other  components  without  holding  up  the  flow  of  work,  and 
entirely  upsetting  the  "  sequence."  In  certain  special  cases, 
such  a  break-away  would  be  essential,  and  indeed  would  merely 
mean  that  one  group  of  the  operations  was  on  mass  production 
and  others  not.  Also,  probably  not  over  25  per  cent,  of  our 
plant  would  be  on  mass  production,  the  balance  being 
grouped  by  types  of  machines  in  the  customary  manner,  and 
these  machines  changed  over  from  one  job  to  another  from 
time  to  tiuie 

Importance  of  "  The  Order  of  Work  " 

In  this  connection  I  will  make  passing  reference  to  the 
desirability  of  more  detailed  planning  of  "  order  of  work  " 
than  is  usual  in  this  country.  In  the  case  under  discussion  it  is 
quite  possible,  once  the  methods,  tools,  production  rates, 
piece  work  prices,  &c.,  have  been  standardised,  to  work  out  a 
weekly  or  monthly  programme  covering  each  machine  or 
group  of  machines,  and  to  pass  batches  of  all  the  parts  which 
require  a  particular  operation  through  the  department  in 
accordance  wdth  a  pre-determined  programme.  By  this  I  do 
not  mean  that  a  clerk  can  take  the  place  of  the  foreman,  but 
the  clerk  can  be  given  a  programme  calculated  for  months 
ahead,  and  be  instructed  that,  if  there  seems  anr  likelihood  of 
its  failure,  he  is  to  notify  the  works  manager  immediately. 
The  working  out  of  such  a  programme  will  be  understood  by 
taking  a  very  simple  example. 

j\L\ss  Production  of  Dynamos  and  Motors. 
Suppose  we  are  going  to  manufacture  forty  5  h.p.  and  ten 
10  H.P.  dynamos  weekly.     W'e  will  consider  turning  the  arma- 
ture shafts,  and  suppose  the  average  production  times  are  one 
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hour  and  two  hours  respectively  ;  we  find  at  once  that  the 
machine  hours  needed  are  sixty.  We  must  therefore  allocate 
two  lathes  ;  we  should  probably  say,  "  We  must  start  the 
5  H.P.  shafts  on  (say)  Monday  at  8  a.m.,  and  if  not  started  by 
Monday  night  notify  works  manager."  The  10  H.P.  shafts 
might  be  started  any  time  convenient  (dependent  on  jobbing 
work  on  the  second  machine)  up  to  Wednesday,  or  we  may 


plan  to  put  twenty  or  more  through  in  one  batch.  But  the- 
main  thing  is  to  plan  that  they  ,iik.^(  be  finished  through  each, 
operation  so  as  to  be  in  time  for  the  assembly  jirogramme.  By 
working  out  a  regular  rotation  scheme  it  is  possible  to  make 
quite  small  programmes  approximate  closely  to  mass  produc- 
tion, for  the  balancing  of  plant  can  be  carried  through  quite  a 
long  way,  though  unless  the  range  of  product  is  verj-  much 
alike,  consecutive  location  of  operations  is  often  difficult  to 
attain. 


Much  more  may,  however,  be  done  in  this  direction  than  is 
done  generally.  As'^au'examjife  I  give  a  case  which  came 
within  my  own  exjierience  nearly  ten  years  ago.  The  case 
was  that  of  a  new  factory  which  was  being  equipped  for  the 
general  manufacture  of  all  sizes  of  cut  gearing,  both  in  cast 
iron  and  steel,  in  lots  ranging  from  single  units  to  many 
hundreds. 

The  shop  was  built  and  the  preliminary  layout  prepared  by 
the  drawing  office  was  somewhat  as  in  Fig.  2.  After  some  days 
of  careful  consideration  a  complete  alteration  of  the  layout 
was  made,  the  jilant  being  arranged  as  shown  in  Fig.  .3.  The 
disadvantages  were  that  the  foremen  over  lathes,  boring  mills, 
and  gear  cutters  respectively  had  a  longer  walk  from  one  end 
of  their  section  to  the  other,  but  the  carting  of  the  work  waa 
enormously  reduced.  I  do  not  suggest  that  this  alteration  to 
layout  caused  the  shojj  to  have  any  claim  to  mass  jjroduction, 
but  I  think  some  mention  of  the  value  of  studying  layout  may 
not  be  considered  out  of  place. 

The  Need  of  Creating  a  Demand. 
One  final  aspect  of  the  subject  which  I  wish  to  touch  on  is  the 
habit  mentioned  at  the  beginning  of  this  article,  that  we  have 
tended  to  supply  a  demand,  not  to  create  it.  We  say,  "  There 
is  such  and  such  a  demand,  and  we  can  get  such  a  percentage 
of  it,  hence  our  factory  will  be  so  big,  and  our  co.sts  so  much." 
The  American  says,  "  I  can  make  so  many  at  such  a  cost,  and. 
so  many  (perhaps  ten  times  as  many)  at  so  much  less,  and  I 
guess  the  market  wiU  absorb  them  at  the  price  I  can  then  aft'ord 
to  sell  at,"  and  he  has  gone  ahead  and  put  down  the  jDlant  for 
the  larger  amount.  We  are  hardly  yet  doing  this,  except  in 
isolated  cases,  though  we  jsretend  we  are  and  we  say  we  are,_ 
but  we  have  learned  an  enormous  amount  with  regard  to  the 
possibilities,  and  it  is,  I  think,  only  a  matter  of  a  short  time 
before  we  do  really  take  uj)  the  business  of  mass  production  and 
all  that  is  meant  by  it. 


Half  Past  Twelve. 

Tills  is  the  title  of  a  small  booklet  containing  studies  on  economic 
questions  for  odd  half  hours.  Tiie  author  is  Mr,  G.  W.  Gough,  who 
is  well  known  as  the  writer  of  "  Tea  Minutes'  Talk  with  Workers  " 
in  "  The  Times  "  Trade  .Supplement.  A  wide  range  of  subjects  is 
covered  including  problems  and  methods  of  political  economy, 
capital,  selling,  wages,  profits  and  investments.  Its  perusal  is  quite- 
worth  while. 
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AT  the  present  time  the  British  Electrical  Industry  is  pro- 
ilucing  masses  of  machinery  and  apparatus,  but  there  is 
much  evidence  to  show  that  it  is  by  no  means  "  moss 
producing  "  in  the  industrial  sense  of  the  term.  Many  of  the 
more  important  engineering  products  are  not  susceptible  to 
those  methods  of  manufacture  which  have  become  prominent 
in  connection  with  the  production  of  munitions,  and.  indeed, 
too  serious  an  attempt  to  reduce  costs  by  standardisation  and 
by  obliging  designers  of  appliances  to  subordinate  the  user's 
needs  more  or  less  to  the  requirements  of  cheap  and  rapid 
production  in  the  workshop  may  be  against  the  best  interests 
of  an  industry  which  is  still  rapidly  develoi)ing.  Particularly 
in  regard  to  heavy  machinerv,  mass  production  must  mean 
rather  the  handling  of  operations  in  bulk  and  the  division  of 
work  between  firms  or  groups  in  such  a  way  as  to  reduce  the 
diversity  of  products  and  types  handled  by  each  organisation. 
When,  however,  the  whole  electrical  equipment  of  a  country 
is  considered,  as  it  may  be,  as  one  large  and  complete  installa- 
tion, it  will  be  apparent  that  the  apparatus  and  material  which 
is  capable  of  standardised  production  far  outweighs  in  value 
that  part  of  the  general  plant  which  must  consist  in  large 
items,  the  performance  and  etiiciency  of  which  is  apt  to  be  more 
important  than  their  actual  first  cost. 

For  exanii>le,  much  of  the  material  of  a  generating  station, 
almost  the  whole  of  that  employed  in  distribution  and  the 
appliances  used  to  form  the  consumers'  installation  falls  within 
the  classes  where  output  and  design  so  greatly  affect  first  cost ; 
the  smaller  and  more  diverse  become  the  uses  to  which  electric 
power  is  put  the  more  these  conditions  obtain.  In  lighting 
alone  eve  y  kilowatt  of  ma.ximum  demand  upon  a  generating 
station  may  represent  at  present  prices  £120  to  £150  of  con- 
sumers' installation  expenditure,  whilst  in  the  fully  electrified 
house  the  consumers'  outlay  on  appliances  may  become  very 
large  relatively  to  the  capital  cost  of  the  machinery  required 
to  feed  them.  In  attacking  the  cost  of  producing  such  ap- 
pliances, or  by  any  means  enabling  the  users  to  obtain  them 
with  less  initial  outlay,  lies  the  most  promising  prospect  of 
rapidly  acquiring  the  immense  business  of  domestic  electri- 
fication. It  cannot  be  too  strongly  emphasised  that  to  wait 
for  very  cheap  electricity  to  create  a  demand  for  expensive 
consuming  ajipliances  is  to  wait  for  a  long  time — i*i  the  domes- 
tic field,  that  is.  Industry  needs  power  at  lower  rates  and  the 
■cost  of  appliances  is,  owing  to  their  longer  and  more  effective 
use,  of  less  relative  importance. 

The  Lmportance  of  Cheap  Supply  and  Apparatus. 

At  a  recent  function  Mr.  H.  Hirst,  of  the  General  Electric 
Company,  referred  to  the  importance  of  cheap  supplies  and 
the  probability  of  electrical  energy  being  produced  at  figures 
of  the  order  of  1/lOth  of  a  penny  per  unit.  This  is  an  en- 
couraging forecast,  coming  as  it  does  from  one  who  is  known 
to  have  interested  himself  in  the  possibilities  of  generation  on 
the  largest  scale  and  in  connection  with  methods  which  promise 
to  cut  out  much  of  the  waste  of  heat  energy  associated  with 
even  the  most  modern  steam  electric  plants.  A  generation 
figure  of  this  order  would  permit  the  addition  of  200  per  cent. 
for  detail  distribution,  and  another  200  per  cent,  for  the  pro- 
vision and  maintenance  of  the  more  costly  pieces  of  consumers' 
apparatus,  resulting  in  the  restoration  of  our  long  lost  half- 
penny per  unit  for  general  domestic  supply  of  heat  and  power. 

Assuming  that  the  cost  of  competing  forms  of  light  and  heat 
and  money  values  undergo  no  great  change  from  present 
standards  it  may  be  regarded  as  certain  that  a  rate  consider- 
ably higher  than  a  halfpenny  per  unit  would  bring  in  the  whole 
of  the  general  and  domestic  business,  provided  that  installation 
material  and  appliances  could  be  obtained  by  the  consumers 
without  heavy  jjayments  or  long  term  commitments,  but 
probably  not  otherwise,  and  as  the  success  of  any  attempt  to 
produce  electrical  appliances  in  great  quantity  and  reduce  cost 
in  this  way  must  depend  upon  the  creation  of  a  market  able 
to  absorb  them,    t  is  most  essential  that  an  understanding 


should  be  arrived  at  between  the  manufacturers  and  the  sup- 
pliers of  electricity  on  the  important  questions  of  fitting 
premises  and  providing  appliances,  and  also  of  proper  in- 
spection and  care  for  their  condition  and  efficient  use  by  the 
public. 

It  may  even  be  found  desirable  to  establish  trading  com- 
j)anies  solely  to  take  the  output  of  the  manufacturers  and  to 
hire  or  hire-jiurchase  and  n>aintain  apparatus  upon  consumers' 
premises  ;  such  ventures  should  have  the  support  of  supply 
undertakings  which  would  need  to  be  real  and  expressed 
probably  in  financial  contributions  based  upon  and  derived 
from  the  additional  revenue  obtained  as  a  result  of  their 
operations. 

In  short,  substantial  reductions  in  the  cost  of  producing 
electricity  would  permit  of  tariffs  bearing  part  or  all  the  ex- 
pense of  a])pliance  service,  and  yet  easily  competitive  with 
other  methods  of  heating  and  cooking. 

The  Difficulties  of  Domestic  Electrification. 

So  soon  as  the  use  of  electrical  energy  becomes  at  all  general 
for  all  household  purposes,  many  of  the  difficult  questions 
concerning  individual  demand  and  load  factor  will  disappear, 
but  at  the  same  time  the  magnitude  of  distribution  work  will 
increase  greatly  and  expenditure  upon  it  may  become  a  very 
large  item  in  the  cost  of  the  unit,  at  least  until  general  use  by 
night  and  da\'  leads  to  a  high  resultant  load  factor  on  mains 
and  plant. 

Estimates  of  the  requirements  for  large  residential  districts 
of  any  class  show  that  the  intermediate  stage  between  partial 
and  full  domestic  electrification  may  present  real  difficulties  ; 
the  gradual  extension  from  lighting  to  occasional  heating  and 
cooking  brings  remunerative  business  with  little  expense ; 
comj)lete  electrification  with  day  and  night  service  for  water 
heating  will  certainly  pay  for  the  heavy  expenditure  involved  ; 
but  the  middle  stages  of  development  may  call  for  much 
cajtital  to  be  locked  up  in  anticipation  of  revenue  to  follow. 

The  Need  for  Enterprise. 

Neglecting  a  certain  class  of  business  where  cost  is  not  a 
prime  consideration,  it  becomes  obvious  that  the  output  of 
a])pliancos  and  of  electricity  for  general  use  must  depend  to  a 
great  extent  upon  the  enterprise  of  the  contractor  ;  his  position 
in  this  connection  is  most  important.  He  provides  the  new 
channels  through  which  the  increasing  flow  of  electricity  and 
aj)paratus  must  find  its  outlet,  and  his  reward  should  be 
sufficient  to  make  him  keenly  desirous  of  extending  his  busi- 
ness, of  adoptilng  methods  to  suit  all  classes  and  all  purses,  and 
the  prospects  of  the  retail  and  installation  branch  of  the  in- 
dustry should  be  good  enough  to  hold  energetic  young  engi- 
neers and  business  men,  able  to  grasp  the  service  idea,  so 
essential  in  the  electrical  industry,  and  to  raise  even  the 
smallest  business  above  the  mere  retail  trading  level. 

A  serious  and  combined  attempt  on  the  part  'of  the  supply 
and  manufacturing  interests  to  make  the  contractors'  occu- 
pation a  desirable  and  promising  one  and  to  assist  those  who 
need  it  to  improve  their  methods  of  reaching  and  dealing  with 
the  public  might  well  prove  of  great  value  to  the  industry 
as  a  whole.  Consideration  for  the  final  distributor  of  a  com- 
modity must  form  a  feature  of  any  sound  scheme  for  increasing 
a  market. 

If  these  observations  are  true  of  the  easy  and  established 
business  in  lighting,  how  much  the  more  do  they  ap])ly  to  the 
application  of  electricity  to  domestic  heating,  cooking  and 
labour-saving  methods.  Here  we  have  to  sell  or  hire  appli- 
ances, the  value  of  which  may  often  equal  their  electricity- 
consuming  capacity  for  a  number  of  years  ;  appliances  which 
entail  important  changes  in  home  methods ;  to  secure  success 
with  them  may  call  for  instruction  to  the  users  and  attack  upon 
old-standing  prejudices.  The  vast  improvement  and  economy 
resulting  from  electrical  methods  in  the  home  will  ultimately 
secure  their  adojition,  but  this  market  needs  for  its  develop- 
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ment  energy,  patience  and  a  skilful  j)ropaganda  of  demon- 
stration and  personal  work  ;  wide  advertising  alone  cannot 
secure  the  result,  at  the  present  stage  ;  the  number  of  firms 
and  of  staffs  who  have  sufficient  knowledge  of  household  con- 
ditions and  personal  experience  of  the  advantages  offered  by 
electricity  to  tackle  this  work  is  distinctly  limited,  and  to 
produce  such  people  and  find  means  of  making  it  worth  while 
for  contractors  to  seek  this  class  of  work  and  give  the  attention 
necessary  to  ensure  continued  satisfaction  to  their  customers, 
is  one  of  the  larger  problems  which  must  be  solved,  or  much  of 
the  publicity  work  now  being  done  will  certainly  be  wasted 
and  the  advent  of  the  electric  home  retarded. 

The  manufacturing  interests  are  those  most  deeply  com- 
mitted in  this  matter.  The  mass  production  of  household 
electrical  appliences  will  entail  large  expenditure  in  advance  ; 
the  improved  aiticle  and  the  reduced  cost  which  is  the  object 
in  view  can  only  come  from  large  output.  Yet  if  to-day  the 
facility  existed  "for  that  output  the  deficiencies  above  referred 
to  would  constitute  a  bottle-neck  between  the  factory  and  the 
public,  and  it  appears  necessary  that  those  interested  should 
at  once  give  attention  to  this  question  of  providing  an  easy 
path  for  their  productions  when  ready. 

What  Manufacturers"  Advertising  Should  Do. 

In  any  manufacturers'  advertising  campaign  the  first  con- 
sideration is  one  of  policy  ;  whether  the  maker  shall  dispose 
of  his  products  direct  to  the  user  or  through  agents  and  re- 
tailers. To  a  great  extent  this  question  is  solved  in  the 
electrical  industry  by  the  fact  that  appliances  cannot  be  em- 
ployed without  installation  work  and  the  supply  of  energy  : 
moreover,  their  proper  application  generally  demands  some 
knowledge  of  local  electrical  conditions  not'possessed  by  the 
intending  purchasers,  and  for  this  reason  the  business  must  be 
done  through  or  with  the  local  contractors,  using  the  term  in 
its  broadest  sense,  to  include  supply  undertakings  who  carry 
out  work  for  their  consumers. 

It  arises  from  these  conditions  that  the  manufacturers' 
advertising  should  take  two  forms  ;  first,  to  persuade  the 
retailer  or  contractor* of  the  advantages  of  the  goods,  and 
secondly,  to  assist  him  by  creating  a  demand  for  them  on  the 
part  of  the  public.  Obviously,  the  first  effort  is  individual  to 
the  manufacturer,  whilst  the  second  can  be  made  more  econo- 
mically and  effectively  by  joint  action  between  everyone  likely 
to  gain  by  its  success — that  is  to  say,  by  the  supply  and  con- 
tracting bodies  as  well  as  the  maker  of  the  goods  ;  but  if  waste 
of  effort  is  to  be  avoided  the  mere  stimulation  of  public  demand 
alone  is  insufficient.  With  a  self-complete  commodity  needing 
no  particular  precautions  for  its  successful  use,  makers  can 
appeal  to  the  public  without  fear  that  any  action  of  inter- 
mediaries is  likelv  to  check  or  discourage  the  demand  which 
their  advertisements  may  have  given  rise  to. 

With  many  electrical  appliances,  however,  some  attention 
to  local  conditions  is  needed  and  the  users  can  seldom  purchase 
without  advice.  Similarly,  where  advertising  takes  the  very 
proper  form  of  creating  a  desire  for  electrical  methods  amongst 
those  not  using  them,  inquiries  resulting  may  be  sterilised  by 
local  difficulties,  lack  of  knowledge  or  enthusiasm  on  the  part 
of  those  who  should  welcome  the  opportunity  of  retailing  the 
goods,  high  charges  for  service  connections  and  incidental 
wiring  or  insistence  on  a  class  of  work  beyond  the  means  of  the 
intending  user.  To  be  effective  all  such  general  advertising 
of  the  advantages  of  electricity  requires  to  be  supplemented 
by  the  policy  of  the  supply  undertakings,  and  by  linking  the 
effort  with  that  of  all  branches  in  the  industry. 

It  is  easy  to  forget  that  the  consumer  does  not  really  desire 
i'D  buy  lamps,  or  cable,  or  electricity  as  such  ;  his  need  is  for 
better  lighting,  more  comfort  in  his  home  or  efficiency  in  his 
kitchen,  and  he  can  only  secure  it  with  the  help  of  the  appliance 
maker,  the  contractor  and  the  supply  engineer.  Sectional 
attempts  to  push  the  advantages  of  a  service  which  can  only 
be  rendered  by  team  work  must  lead  to  waste  and  to  dis- 
satisfaction, with  the  result  of  the  advertising  carried  out. 
Where  Publicity  Work  has  Failed. 

So  far  electrical  advertising  has  been  very  restricted  in 
extent,  and  largely  directed  towards  publishing  the  virtues  of 


appliances  and  manufactures  of  interest  only  to  those  who  have 
already  accepted  the  argument  in  favour  of  using  electricity. 

Publicity  work  has  so  far  shown  a  lack  of  plan  and  a  failure 
to  recognise  that  the  user  can  only  be  fully  served  by  the  com- 
bined work  of  at  least  two,  and  often  three,  distinct  sections 
of  the  industry. 

The  use  of  electric  power  cannot  be  extended  in  the  most 
rapid  or  economical  way  by  advertising  the  electric  motor  as 
one  would  advertise  a  lathe.  In  the  latter  case,  the  purchaser 
obtains  a  complete  article  ready  for  service  and  needing  only 
power  which  he  can  himself  apply  ;  in  the  former  it  is  often 
necessary  to  secure  the  help  of  a  wiring  contractor  and  the 
services  of  the  supply  undertaking  before  the  electric  motor 
can  fulfil  any  functions,  in  short,  the  potential  user  of  electric 
power  has  to  be  converted  to  a  method  before  he  can  be  inter- 
ested in  ways  and  means  of  carrying  it  out,  and  for  this  reason 
all  advertising,  whether  of  apparatus,  installation  material  or 
electricity  should  devote  some  attention  to  all  three  sections 
in  their  relation  to  the  users'  service,  its  costs  and  economies. 

The  Electrical  Idea. 
Within  recent  months  a  good  deal  has  been  written  upon  the 
principles  of  selling  the  "'  Electrical  Idea  "  and  of  the  adver- 
tising work  connected  with  it ;  it  is  gratifying  to  realise  that  the 
importance  of  the  subject  has  been  recognised  at  last,  probably 
it  will  now  maintain  its  position,  and  we  may  see  a  considered 
and  scientific  study  of  salesmanship  established  for  the  elec- 
trical industry.  Where  so  much  remains  to  be  accomplished 
first  attention  should  be  given  to  the  more  obviously  urgent 
channels  through  which  new  business  can  be  obtained,  and 
so  far  as  concerns  lighting,  general  domestic  electrification  and 
small  power  uses,  the  development  of  the  showToom  and  the 
display  of  apparatus  in  use  is  likely  to  be  the  most  imme- 
diately fruitful  in  results. 

Showroom  displays  vary  very  widely  in  character,  and  there 
are  many  districts  where  a  comprehensive  exhibition  of  elec- 
trical appliances  in  use  is  difficult  to  arrange  and  perhaps 
unduly  expensive  for  an  individual  business  to  support,  par- 
ticularly as  some  of  the  publicity  arising  from  it  may  take 
time  to  mature  into  business ;  these  conditions  have  to  some 
extent  been  met  by  those  electric  supply  undertakings  who 
have  maintained  showrooms  for  the  information  of  the  public 
but  passed  orders  received  on  to  the  local  contractors  who  were 
also  able  to  use  the  central  showroom  when  dealing  with 
customers.  It  would  seem  worth  while  to  consider  some 
extension  of  this  idea,  the  provision  of  a  continuous  demon- 
stration of  electrical  methods  jointly  by  a  number  of  firms  or 
a  combination  of  the  supply  undertaking  and  the  local  con- 
tractors ;  the  result  would  be  to  produce  something  rather  in 
the  nature  of  a  small  exhibition  than  a  direct  trading  show- 
room, a  live  electric  house  rather  than  a  shop  display  of  elec- 
trical goods. 

Co-operative  Effort. 
Such  an  enterprise  carried  out,  paid  for  and  managed  by  a 
number  of  firms  as  well  as  the  supply  authority,  would  have 
the  advantage  of  being  able  to  do  many  things  which  might 
be  difficult  for  an  electricity  undertaking  alone.  It  is  so 
obvious  at  present  that  many  quite  good  displays  are  marred 
by  unsuitable  position,  connection  with  local  Government 
offices,  inability  to  spend  money  in  food  and  material  for  use 
in  the  appliances,  and  similar  limitations  which  could  all  be 
overcome  by  an  enterprising  syndicate  of  the  local  firms 
interested. 

To  some  extent  publicity  work  of  this  kind  has  been  done 
by  firms  who  have  established  electric  restaurants  in  con- 
nection with  their  business  in  cooking  appliances.  These  have 
been  attractive  and  successful,  but  are  not  sufficient  in  them- 
selves to  bring  home  to  their  frequenters  the  message  that 
electrical  methods  are  right  for  the  home.  People  come  to 
see  the  novel  features  of  electric  cooking,  but  stay  to  bless  the 
restaurant  and  soon  regard  it  as  natural  that  a  good  restaurant 
may  use  electricity  for  cooking  without  in  any  way  proving 
that  the  method  is  either  cheap  or  right  for  the  home.  More- 
over, it  is  difficult  in  practice  to  hold  the  balance  between  the 
somewhat  conflicting  claims  of  a  busy  and  successful  catering 
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business  and  the  prime  object  of  its  inception  :  the  denion- 
Btration  of  electrical  methods  of  preparing  food  ;  so  that  unless 
associated  closelv  with  a  lirst-class  showroom  and  so  arranged 
that  the  cooking  operations  are  visible  to  the  public,  the  electric 
restaurant  cannot  be  regarded  as  a  complete  solution  of  the 
continuous  demonstration  idea. 

Showroom  Reqciremexts. 
Methods  must  vary  with  funds  available,  but  there  are  good 
reasons  for  making  any  co-operative  efTort  of  this  kind  as  large  as 
possible,  jiarticularly  where  a  town  or  district  is  regarded  as 
the  shopping  centre  of  a  large  area.  Here  an  etlort  should  be 
made  to  combine  all  the  firms  working  in  the  district  and  to 
secure  premises  in  the  real  shopping  centre ;  such  premises 
should  be  chosen  solely  with  regard  to  the  value  of  their 
windows  for  display  and  for  the  case  with  which  apparatus 
■can  be  seen  without  the  necessity  for  entering  the  shop.  The 
temptation  to  establish  such  an  enterprise  in  a  side  street  on 
score  of  cost  must  be  avoided  ;  possibly  an  arcade  site  is  the 
best  where  window  gazers  are  sheltered  from  weather  and 
cause  no  obstruction.  Given  premises  of  this  kind  it  becomes 
possible  to  establish  a  really  compelling  window  display  which 
will  induce  serious  inquirers  to  enter  for  fuller  details  and  for 
the  names  of  the  contractors  who  will  supply  them  with 
apparatus.  In  such  a  display  and  with  a  suitable  stafi  an 
atmosphere  different  to  that  of  a  showroom  can  be  produced. 
The  exhibit  becomes  more  alive  and  real.  The  appliances  are 
put  forward  not  so  much  as  interesting  but  rather  mystifying 
articles,  but  as  tools  or  means  for  doing  a  certain  work.  Their 
cost  and  the  cost  of  using  them  is  less  insisted  upon  than  the 
saWng  in  general  expenditure  w^hich  will  accrue  to  those  who 
adopt  them.  Similarly  and  because  sales  are  not  sought  or 
made  the  public  will  ask  for  advice  on  electrical  methods, 
wiring  costs,  &c.,  when  they  would  not  feel  justified  in  troubling 
the  attendant  of  an  ordinary  electric  shop,  even  if  they  had 
confidence  in  his  ability  to  discuss  every  phase  of  electrical 
work.  A  central  demonstration  of  this  kind  would  justify  the 
employment  of  good  advice  in  window  dressing,  and  fair  ex- 


pense in  decoration  and  the  use  of  electricity  aud  materials 
for  oix?rating  the  appliances,  whilst  friendly  action  between 
several  such  centres  would  enable  elaborate  apparatus  or 
window  '■  fit  ups  ""  to  be  moved  from  place  to  ])hue. 

In  brief,  the  requirement  is  a  localised,  small  but  live  con- 
tinuous electric  exhibition,  much  of  which  can  at  all  times  be 
seen  by  the  passer-by  and  which  is  furthermore  associated  in 
his  mind  with  the  names , of  the  electrical  firms  in  his  own 
district.  Obviously  work  of  this  kind  would  lead  to  more 
unity  of  action  between  contractors,  form  a  centre  where  they 
could  agree  u])on  policy,  and  at  the  same  time  increase  their 
prestige  in  dealing  with  manufacturers  and  the  suii|)ly  under- 
takings. 

The  Av.\iL.\nLE  Rich  Reward. 

Good  was  ever  the  enemy  of  best,  and  methods  producing 
such  a  volume  of  business  as  the  electrical  industry  enjoys 
to-day  are  likely  to  change  only  in  an  evolutionary  rather  than  a 
revolutionary  sense,  but  it  appears  obvious  that  many  of  those 
who  speak  of  and  work  for  the  great  domestic  electrification 
business  do  not  yet  visualise  the  great  change  in  methods  and 
the  magnitude  of  the  distribution  work  which  must  precede  it, 
the  important  business  in  hire  and  maintenance  of  apparatus, 
calling  for  real  commercial  aptitude,  w-hich  must  accompany 
it,  and  the  courageous  policy  which  will  be  required  from  the 
supply  undertakings  before  electrical  energy  can  be  said  to  be 
on  tap  in  every  home. 

Having,  however,  brought  about  such  conditions  there  can 
be  no  doubt  of  the  rich  reward  which  would  await  every 
section  of  the  industry  concerned,  whilst  the  resulting  changes 
in  home  life  would  probably  be  of  a  character  which  our  most 
ardent  propagandists  fail  to  realise. 

Possibly  electrical  methods  alone  can  reconcile  the  extremes 
of  communal  efiiciency  with  individualistic  comfort  and  self- 
respect,  preserve  the  castle-like  character  of  the  Englishman's 
home,  and  yet  give  to  him  and  his  the  easy  conditions  of 
material"  life  which  we  associated  with  the  somewhat  soulless 
Utopias  of  the  scientific  novelist. 


The  Design  of  the  Modern  Factory. 


By    ERNEST   G.    W. 

THE  outstanding  characteristic  of  the  modem  factory  as 
distinguished  from  that  of  a  generation  ago  is  that  the 
building  is  now  designed  to  conform  exactly  with  the 
processes  which  will  be  carried  out  within  it.  Generally  speak 
ing,  the  Victorian  factory  consisted  of  a  space  surrounded  by 
waUs  pierced  here  and  there  with  small  windows  so  that  artificial 
lighting  was  a  necessity  except  during  the  lightest  hours  of 
the  day.  Piers  and  columns  were  placed  without  any  regard  to 
the  uses  of  the  building  and  the  sum  total  result  was  that 
maximum  production  was  impossible. 

To-day  on  the  contrary,  the  whole  "  ensemble  "  of  factory 
design  is  approached  from  the  point  of  view  of  what  may  be 
termed  '"  scientific  organisation  of  industry,"  which  not  only 
means  obtaining  maximum  output  from  each  foot  of  space 
occupied  by  the  building  but  includes  the  provision  of  such 
heating,  lighting  and  ventilating  as  will  conduce  to  the  health 
and  expedition  of  the  workers,  and  in  addition  provides  for 
the  development  of  evervthing  which  is  comprised  under  the 
term  ""  Welfare  Work." 

Problem.s  of  L.worx. 

In  a  short  article  it  is  impossible  to  consider  questions  of 
site  and  subsoils,  but  it  should  always  be  remembered  that  a 
level  piece  of  ground  or  one  approximating  thereto  will 
normally  be  more  economical  than  one  of  varying  levels. 

Whilst  both  the  site  of  the  building  proposed  and  the  uses 
to  which  it  wiU  be  put  are  the  main  factors  effecting  the  "'  lay- 
out "  of  any  works  it  will  generally  be  found  that  the  "  Unit  " 
system  of  planning  is  most  economical,  as  by  its  use  the  initial 
cost  of  construction  is  reduced,  and  within  the  building  the 
standardisation  of  shafting  and  fittings  allows  for  alterations 
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and  growth  of  departments  to  be  provided  with  minimum 
expenditure.  By  the  term  "  Unit  "  is  meant  that  aircolumns, 
stanchions,  &c.,  are  set  out  at  equal  distances  from  each  other 
at  least  one  way  if  not  both  {see  Fig.  1). 

The  size  of  the  unit  will  be  controlled  by  the  size  and  spacing 
of  machines,  but  in  general  dimensions  of  from  16  to  25  feet 
will  be  found  to  be  most  economical.  Larger  units  can,  of 
course,  and  often  must  be  provided  ;  although  long  spans 
mean  deep  beams  which  may  interfere  with  shafting  and 
lighting,  and  moreover  will  reduce  headroom ;  but  it  will  be 


Fig.  1. 

readily  realised  that  the  adoption  of  the  unit  leads  to  a  stap- 
dardi.sation  of  .stanchions,  beams,  window  sashes  and  fixtures 
of  all  kinds,  and,  therefore,  tends  towards  economy  and  saving 
of  time  in  the  erection  of  the  building. 

The  question  also  of  the  possible  growth  of  the  business 
above  referred  to  should  always  be  considered  when  a  building 
is  being  designed,  and  the  wise  manufacturer  will  cause  a  plan 
to  be  prepared  showing  the  probable  future  development  of 
the  busine.ss.  This  plan  will  invariably  save  many  alterations 
in  the  future,  thus — heating  chambers  will  be  built  large  enough 
to  receive  additional  boilers  ;  stores  and  sanitary  conveniences 
will  have  space  for  extensions  and  staircases  and  escape  ways 
will  be  wide  enough  to  comjjly  with  regulations  affecting  their 
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use  by  larger  number  of  employees,  and  will  not  be  constructed 
in'^the  lines  of  future  communication. 

Before,  however,  this  general  lay  out  can  be  prepared  a 
schedule  should  be  drawn  up  for  both  the  present  and  future 
uses  of  the  building  and  should  contain  : — 

1.  A  sjTiopsis  of  the  system  on  which  the  business  is  carried  out  from 
-the  arrival  of  the  raw  material  to  the  dispatch  of  the  finished  article. 

2.  The  number  of  workers,  male  and  female,  in  each  department. 

3.  The  number  and  overall  sizes  of  the  machines. 

4.  The  size  and  details  of  gangways,  &c. 

5.  Particulars  and  positions  of  foreman's  and  check  offices. 
0.  The  size,  number  and  relative  position  of  stores. 

To  these  particulars  should  be  added  notes  as  to  any  inspection  rooms, 
-and  details  of  any  special  temperatures,  &c.,  that  may  be  required  in 
any  of  the  departments. 

7.  Particulars  of  source  of  power  proposed. 

8.  Particulars  of  laboratory,  canteens,  garage  or  any  other  adjuncts 
that  may  be  required. 

From  this  information,  together  with  observations  made  in 
other  works  in  a  similar  line  of  jsroduction,  sketch  plans  of  the 
lay-out  may  be  prepared,  but  before  any  final  drawings  are 
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made  these  plans  should  be  discussed  and  analysed  with  both 
the  manufacturer,  works  manager  and  chiefs  of  each  depart- 
ment, as  by  this  means  mistakes  that  might  involve  heavy  costs 
for  alterations  will  be  avoided. 

Single  Story  and  -Multi  Story  Buildings. 

The  area  of  the  site  and  the  trade  to  be  carried  on  are  the 
controlling  factors  as  to  whether  the  building  should  be  one  or 
more  stories,  but  where  sjjace  is  available  endeavour  should  be 
made  to  place  the  research  buildings,  canteen  and  club  rooms 
outside  the  factory  proper  and  with  direct  exits  and  entrances 
to  the  public  road.  Especially  is  this  the  case  where  the 
•canteens  serve  as  clubs  for  the  workers  after  business  hours, 
and  the  advantage  of  keeping  them  distinct  from  the  manu- 
facturing portion  of  premises  is  obvious. 

Eliminating  from  our  inquiry  specialistic  types  of  buildings, 
we  may  conveniently  divide  industrial  structures  into  three 
classes  : — (1)  The  building  of  several  stories  ;  (2)  The  single 
story  building,  which  is  generally  roofed  with  weaver  tvpe 
principals  with  glazing  on  north  side  ;  (3)  The  above  building 
"with  galleries  around  the  walls  or  down  the  centre. 

The  building  of  several  stories  was  almost  universal  until  a 
generation  ago  when  the  influence  of  American  ideas  gave  a 
;great  impetus  to  the  erection  of  single  story  buildings,  which 
could  be  controlled  from  a  central  office  raised  a  few  stejjs  above 
the  level  of  the  factory  floor. 

The  difficulty  of  moving  heavy  loads  from  one  floor  of  the 
factory-  to  another  and  tlie  vibration  set  up  by  high  speed 
machines  both  jslayed  their  part  in  popularising  the  single 
story  building,  but  the  adaptability  of  the  modern  lift  together 


with  more  modern  methods  of  construction  which  reduce 
\ibration  to  a  minimum  have  practically  eliminated  these 
objections,  and  except  for  very  delicate  operations  most 
industries  can  be  as  efficiently  conducted  in  several  story 
buildings  as  in  those  on  one  floor. 

The  Building  op  Sever.\l  Stories. 
This  is  perhaps  the  most  useful  type  of  structure,  and  where 
land  is  expensive  and  goods  to  be  handled  not  excessively 
heavy  will  generally  be  preferred.     Its  advantages  are  : — 

1 .  Large  floor  areas  can  be  provided  on  a  relatively  small  site. 

2.  Access  is  rapid  from  one  department  to  another. 

Its  disadvantages   are  : — 

1.  Top  lighting  can  only  be  used  for  the  topmost  story. 

2.  More  supports,  which  may  interfere  with  machinery,  are  necessary 
than  in  the  single  story  building. 

3.  Its  width  is  limited  by  the  distance  that  natural  light  will  carry. 

4.  If  the  site  is  small  an  appreciable  percentage  will  be  lost  in  lifts, 
staircases,  escape  ways,  &c. 

The  Single  Story  Building. 
This  tyj)e  can  only  be  economically  used   where  land  is 
relatively  cheap.     Its  advantages  are  :— 

1.  A  uniform  light  is  obtained  over  the  whole  area.  '    : 

2.  An  office  raised  a  few  steps  gives  supervision  of  the  whole  floor. 

3.  Fewer  supports  are  needed,  as  by  forming  the  principals  intlje  web 
of  lattice  girders  or  on  deep  beams  spans  up  to  (iO  or  70  ft.  can  be  obtained 
and  factories  up  to  120  xl40  ft.  can  be  arranged  with  but  oiie  central 
pier. 

Its  disadvantages  are  : — 

1.  The  large  amount  of  guttering  necessary  and  the  difficulty  of 
keeping  it  clean,  especially  in  districts  where  heavy  falls  of  snow  occur. 

2.  The  cost  of  heating  and  ventilating  is  more  expensive  than  in  a 
building  of  several  stories. 

The  Single  Story  Building  with  G.\llery. 
Reduced  to  its  elements  this  class  of  structure  has  some  of  the 
advantages  and  disadvantages  of  each  of  the  former  types, 
but  is  specially  useful  where  many  small  parts  are  made  which 
must  come  together  for  assembly  in  the  centre.  All  supports 
should  be  on  the  external  walls  and  at  edge  or  corner  of  gallery, 
and  relatively  large  areas  may  be  covered  with  but  form 
supiwrts,  i.e.,  one  at  each  corner  of  gallery.  Whichever  type 
of  factory  may  be  decided  upon  endeavour  should  be  made  to 
jilace  stores,  staircases,  lifts  and  sanitary  conveniences  next 
or  outside  main  enclosing  walls  in  order  that  the  body  of 
factory  is  left  unobstructed. 

Construction. 
Except  for  temporary  sheds  it  is  desirable  to  use  construc- 
tions that  will  reduce  upkeep  to  a  minimum,  and  the  advantages 
both  from  the  point  of  view  of  insurance  and  the  elimination 
of  break  in  production  consequent  upon  an  outbreak  of  fire 
suggest  that  the  extra  cost  of  fire-resisting  construction  is 
justified.  The  question  of  cost  will  inevitably  rule  out  the 
employment  of  expensive  building  material,  and  we  are  there- 
fore reduced  to  two  main  methods  of  construction. 

A.  The  steel  framed  building  with  brick  wall  filling  and  concrete  floors. 

B.  The  building  of  reinforced  concrete. 

C.  The  building  with  brick  walls  and  piers  and  steel  and  concrete  floors. 

Individual  preference,  the  site  of  the  building  and  the  prox- 
imity of  suitable  materials  and  labour  will  all  play  their  part 
in  the  settlement  as  to  which  system  shall  be  used,  but  if  A  or 
C  are  used  all  steel  work  should  be  encased  with  fire-resisting 
materials,  for,  as  is  well  known,  the  high  temperatures  gene- 
rated in  most  big  fires  cause  exposed  steelwork  to  bend  and 
twist  owing  both  to  their  own  and  the  super-imposed  weights 
upon  them. 

Walls  are  pushed  or  pulled  over,  and  the  results  of  such 
movement  is  often  greater  than  the  damage  by  fire,  and 
residts  in  reconstruction  having  to  be  commenced  at  the 
foundations. 

The  walls  of  the  building  should  as  far  as  possible  be  con- 
sidered as  merely  weather- resisting  or  lighting  surfaces,  and 
all  weights  should  be  concentrated  upon  a  series  of  piers  which 
should  project  outwards  rather  than  into  the  factory.  For 
the  internal  supports  reinforced  concrete  piers  will,  of  course, 
occuj^y  more  space  than  steel  stancheons,  but  the  saving  in 
cost  of   construction  will  compensate  for  this,  and  when  the 
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increased  area  taken  by  the  steel  encasement  is  added  to  the 
stancheon  the  difference  is  often  found  to  be  small.  In  all 
cases  the  edges  or  square  piers  should  be  taken  off,  giving  a 
play  of  at  least  1|  in.  across. 

The  construction  of  floors  must  be  governed  by  the  trade 
to  be  carried  on,  but  in  the  choice  of  finishings  it  should  be 
remembered  that  traffic  is  generally  heavy  on  factory  floors, 
and  the  cost  of  maintenance  should  be  allowed  for,  as  a  some- 
what more  expensive  initial  cost  is  often  justified  in  a  few 
years. 

For  the  roof  coverings  many  new  materials  have  been 
recently  introduced,  but  until  time  has  tested  them  we  would 
suggest  that  slates  or  tiles  should  be  used  for  slopes  and  asp- 
halte  for  flats. 

Elevation. 
The  monotony  of  the  average  Victorian  factory  is  apparent 
to  every  one,  and,  moreover,  when  money  was  allowed  for  the 
elevations,  ornament  and  detail  that  would  have  been  just  as 
well  suited  to  a  bank  or  small  public  building  were  often 
wrongly  employed. 

In  the  modern  factory  the  result  of  concentrating  all  weights 
on  regularly  spaced  piers  gives  a  structural  basis  which  is  of 
itself  architectural,  and  the  emphasising  of  these  and  the  beams 
tying  them  together  will  lead  to  an  impression  of  power  and 
dignity  that  can  only  otherwise  be  obtained  in  large  city  or 
public  buildings. 

Ventilation  and  Heating. 
Of  the  two  the  former  is  by  far  the  more  important,  as  in 
many  trades  the  work  carried  on  renders  heating  unnecessary. 
Ventilation  has  for  its  object  the  removal  of  the  vitiated  air, 
and  its  replacement  by  air  which  has  been  defined  as  :  Air 
which  is  pure  and  clean  for  the  workers  to  breathe,  and  an 
atmosphere  that  is  both  stimulating  and  refreshing.  This 
second  requirement  has  been  far  too  often  overlooked,  and 
the  fact  that  chemically  pure  air  may  tend  to  enervate  and 
depress  those  breathing  it  has  been  proved  by  experiments. 
A\  hen  a  factory  has  been  left  empty  for  a  considerable  time 
and  where  the  air  is  relatively  pure,  no  sooner  is  work  com- 
menced and  machines  started  than  various  impurities  cau 
be  traced,  chief  of  which  are  :  (I)  Carbonic  acid  gas  ;  (2) 
Various  ill-defined  volatile  substances  arising  from  human 
beings,  especially  where  personal  cleanliness  is  lacking  and 
perspiration  is  profuse  ;  (3)  Bacteria  ;  (4)  Dust  and  fumes 
and  impurities  given  off  from  the  process  of  trade. 

Of  these  it  is  probable  that  bacteria  are  the  most  potent 
form  of  impurity,  which  must  be  removed,  and  the  recent 
epidemic  of  influenza  has  provided  instances  where  organisms 
passed  from  one  department  to  another  until  the  closing  of 
the  whole  works  became  a  necessity.  Suggestions  have  been 
made  that  if  a  greater  volume  of  space  was  provided  for  each 
worker  ventilation  would  be  unnecessarv,  but  modern  indus- 
trial conditions  veto  the  possibility-of  using  half  measures  to 
solve  the  problems  on  which  the  working  of  the  factorv  depends, 
and  it  is  axiomatic  that  space  must  not  be  wasted  if  efficiency 
and  co-ordination  of  works  are  to  be  maintained.  Apart  from 
this,  however,  large  masses  of  stagnant  air  are  often  found  in 
many  shops  where  few  workers  are  employed,  and  its  presence 
has  been  found  to  lead  to  feelings  of  depression  and  fatigue, 
with  a  consequent  lowering  of  production. 

In  short,  the  desirable  atmosphere  for  the  factory  may  be 
said  to  be  cool,  tending  to  dryness,  with  movement  to  prevent 
stagnant  patches,  and  fluctuating  about  the  desired  mean 
temperature  which  will  depend  on  the  uses  of  the  building. 

The  work  carried  on  does  in  certain  cases  control  the  tem- 
perature and  humidity  of  the  atmosphere,  and  in  such  cases 
methods  of  control  within  fixed  maximum  and  minimum  limits 
must  be  placed  in  charge  of  a  responsible  person,  but  generally 
lor  normal  works  the  following  will  be  found  to  be  safe  guides  :- 

For  heavy  manual  labour  ...  ...  ...  11    48 °F. 

For  heavy  labour  at  machines        ...  ...  ■1(5-50°F. 

For  light  labour  at  machines  ...  ...  oO-.54°F. 

For  sedentary  work  58-64°J'. 

The  methods  by  which  factories  are  ventilated  can  be  con- 
veniently divided  into  three  classes  :  (1)  Those  by  which  air  is 
forced  into  the  building  and  allowed  to  find  its  way  out ;  (2) 


Those  in  wliicii  xh<-  vitiated  air  is  withdrawn,  inlets  being  pro- 
vided for  its  admission  ;  (3)  Those  in  which  air  is  both  forced' 
in  and  withdrawn.  Which  of  the  three  shall  be  used  will 
depend  on  theus.'s  of  building,  and  the  money  to  be  expended, 
but  in  every  case  some  system  of  ducts  is  nei  e.s.sary  to  ensure 
perfect  ventilation. 

The  most  etTective  method  of  heating  and  ventilating  is  by 
means  of  the  "  plenum  "  system  by  which  the  air  is  drawn 
through  a  filter  into  a  chamber  and  warmed  in  winter  and 
cooled  in  summer,  after  which  it  is  driven  by  fans  through 
ducts  to  every  part  of  the  structure.  With  this  s3-stem  no 
other  method  of  heating  is  required,  but  the  upkeej)  ciiarge 
is  heavy  and  cheaper  and  fairly  effective  heating  and  ventilat- 
ing may  be  provided  by  the  provision  of  a  system  in  which  air  is 
admitted  behind  radiators  or  coils  of  pipes  and  outlets  provided 
into  a  duct  fitted  with  exhaust  fan. 

Wherever  lantern  or  overhead  lights  occur  hot  water  pipes 
should  be  run  around  their  base  in  order  to  prevent  the  forma- 
tion of  cold  masses  of  air,  which  set  up  draughts  which  incon- 
venience those  working  below  them. 

In  addition  to  the  general  ventilating  scheme  provision 
should  be  made  for  removing  all  fumes  and  dust  at  their 
source,  and  all  machines  causing  dust  should  be  fitted  with 
hoods  placed  to  intercept  both  the  dust  thrown  from  the 
wheels  or  work,  and  also  that  which  would  naturally  fall  to  the 
floor.  These  hoods  should  be  connected  with  a  duct  along 
which  a  powerful  current  of  air  is  passing,  and  the  duct  itself 
should  finish  in  a  tank  or  pit  outside  the  liuilding  in  order  that 
no  contamination  is  caused  to  the  surrounding  atmosphere. 
Lighting. 
In  dealing  with  the  lay-out  of  the  building  it  was  suggested 
that  the  outside  walls  should  be  merely  weather  resisting  or 
lighting  surfaces,  and  if  the  windows  are  made  a«  large  as  pos- 
sible the  result  will  be  what  is  termed  the'"  daylight  "  factory. 
Its  advantages  are  that  accidents  will  be  lessened,  production 
will  be  increased,  and  the  cost  of  providing  artificial  light  will 
be  relatively  small. 

The  choice  of  glazing  material  is  more  difficult  than  appears 
at  first  sight,  for  if  a  window  receives  direct  sunlight  the  flood 
of  intense  light  through  clear  glas.s.  is  apt  to  cause  more  eyfr 
strain  to  a  worker  near  it  than  would  be  occasioned  by  working 
in  a  dimly  lighted  room.  What  is  required  is  a  glass  that 
possesses  a  reasonable  degree  of  constancy  and  uniformity  oF 
illumination,  and  this  can  be  most  economically  obtained  by 
using  ^  in.  ribbed  plate  cut  so  that  the  ribs  run  horizontally 
across  the  panes. 

The  Sanitation  of  the  Factory. 
All  sanitary  conveniences  should  be  separated  from  the  work  , 
rooms  by  ventilated  lobbies.  All  floors  should  be  of  imper- 
vious material  laid  to  a  slight  fall  to  glazed  channels  or  gulleys, 
so  that  any  water  that  may  be  spilled  on  them  wDl  drain  away, 
and  so  that  no  possibility  exists  of  the  formation  of  pools  of 
water  on  the  floor.  A  stand  pipe  with  length  of  hose  should 
be  provided  in  order  that  the  floors  may  be  washed  down  and 
squeegeed  at  frequent  intervals.  The  walls  should  be  lined 
with  glazed  bricks,  and  the  junctions  of  floors  with  walls  made 
to  a  slight  curve,  also  all  corners  should  be  rounded.  The 
divisions  between  w.c.'s  should  be  of  material  that  can  be 
washed  down,  and  if  they  are  raised  a  few  inches  from  floor 
greater  cleanliness  is  obtained.  In  all  lavatories  hot  and  cold 
supplies  should  be  laid  on  to  allow  for  buckets  to  be  filled 
without  resting  them  in  a  lavatory  basin.  Both  in  the  lava- 
tories and  in  the  factory  facilities  for  obtaining  drinking  water 
must  be  provided  direct  from  the  main. 
Painting,  &c. 
The  fiiiish  of  the  rooms  will  play  an  appreciable  part  in  the 
lighting  of  the  factory  and  will  also  tentl  to  raise  or  depress 
the  spirits  of  the  workers,  and  for  this  reason  it  will  be  found 
beneficial  to  carry  out  simple  schemes  of  colour.  Dark  colours 
absorb  natural  light  whilst  light  ones  reflect  it,  so  that^and, 
therefore,  for  the  walls  pale  shades  of  yellow  green  or  grey 
should  be  used.  The  ceilings  should  be  white,  and  where 
indirect  lighting  is  used  the  extra  cost  of  enamelling  will  be 
repaid  by  the  greater  reflecting  power  obtained'. 
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Industrial  Lighting  as  an  Element  in  Mass 

Production. 


Ily    LEON    GASTEH,  F.J.I. 

(Editor  of  the  "  Illuminating  Engineer,") 


THE  case  for  good  industrial  lighting  in  factories  may  be 
stated  on  three  main  grounds,  i.e.,  in  the  interests  of 
(a)  health,  (h)  safet}-,  and  ('•)  efficiency.  These  three 
factors  apply  to  industrial  lighting  generally,  but  in  the  case 
of  "  mass  production,"  as  will  be  seen,  the  part  played  by 
proper  industrial  lighting  is.  if  anything,  even  more  impor- 
tant than  in  others. 

LiGUTixG  AS   .\K   Element    ix   M.\s?  Peoduction. 

Mass  production  tends  to  accentuate  the  importance  of 
^ood  illumination.  The  introduction  of  a  three-shift  system, 
as  Lord  Leverhulme  has  suggested,  would  enable  more 
work  to  be  done  with  an  available  factory  and  plant,  the 
latter  being  operated  to  its  fullest  extent  by  successive  gangs 
of  workers.  But  naturally  the  system  assumes  that  a  much 
larger  proportion  of  work  is  done  by  artificial  light.  Theo- 
retically there  is  no  reason,  in  most  factories,  why  work  should 
not  be  executed  with  the  same  efficiency  by  artificial  as  by 
natural  light.  Indeed,  artificial  light,  being  so  much  more 
fully  under  control,  ought  to  be  more  readily  adaptable  to  the 
needs  of  any  particular  industrial  operation.  But  hitherto 
in  many  factories  results  have  not  been  so  good  by  night  as  by 
day.  Thus  the  investigations  of  the  Home  Office  Departmental 
Committee  showed  that  in  most  industries  the  accident  rate 
by  night  was  greater  than  by  day,  and  a  case  was  recorded  in 
w'hich  the  output  by  artificial  light  was  12  jjer  cent,  less  than 
by  daylight.  If  the  full  benefit  of  the  multiple-shift  system 
is  to  be  obtained,  therefore,  it  is  essential  that  the  artificial 
lighting  should  be  scientifically  designed  and  fully  adequate. 

Where  automatic  machinery  is  much  used,  good  lighting  is 
of  special  significance,  because  such  machinery,  being  often 
more  complicated,  requires  careful  suijervision.  Poorly 
lighted  plant  is  rarely  properly  cleaned,  its  efficiency  is  dim- 
inished, and  ultimately  there  may  be  a  breakdown,  with  a 
correspondingly  serious  eft'ect  on  output.  Again  the  standard- 
isation and  interchangeable  nature  of  jjarts,  where  aimed  at, 
involves  very  careful  workmanshiiJ  and  accuracy,  such  as  is 
only  possible  when  the  operators  enjoy  good  illumination. 
Once  the  machine  is  set  by  a  skilled  operator  it  may  turn  out 
automatically  large  quantities  of  work,  with  little  attention. 
But  an  initial  error  in  the  accurate  setting,  such  as  may  easily 
arise  if  the  workmen  cannot  see  clearly  the  tool  he  is  adjusting, 
may  result  in  a  large  output  of  faulty  material  before  the 
mistake  is  discovered. 

Next  it  has  to  be  remembered  that  the  essence  of  the  mass- 
production  system  is  that  the  manager  should  be  able  to  over- 
see the  whole  jirocess,  to  direct  his  attention  in  turn  to  each 
step  in  the  chain  of  operations,  and  he  can  only  do  this  suc- 
cessfully if  there  is  good  general  lighting  available,  and  if  the 
lighting  system  is  so  contrived  that  there  is  no  interference 
with  his  view  of  the  shop  Finally,  it  must  not  be 
overlooked  that  a  system  of  production  which  consists  of  a 
chain  of  operations,  each  part  being  successively  treated  and 
handed  on  for  the  next  process,  depends  for  its  success  on  each 
stage  being  executed  not  only  accurately  and  correctly,  but 
in  a  prescribed  interval  of  time.  Inadequate  lighting  at  anv 
point  in  the  chain  of  operations  may  produce  a  local  check  or 
stoppage,  which  at  once  slows  down  the  process  as  a  whole. 

Influence  op  Improved  Lighting  on  Efficiency. 

While  the  general  advantages  of  good  lighting  in  improving 
the  efiiciency  of  work,  both  by  accelerating  output  and  in 
preventing  spoilage  of  goods,  are  becoming  well  recognised, 
it  is  less  easy  to  obtain  data  showing  the  actual  economic  gain 
in  pounds,  shillings  and  pence. 

Common  experience,  however,  fully  justifies  the  belief  that 


good  lighting  has  a  direct  cfiect  on  efficiency  of  work,  as  well 
as  the  indirect  advantages  arising  from  the  better  health, 
comfort  and  safety  of  workers.  When  once  an  improvement 
in  illumination  has  been  made  in  one  section  of  the  works 
employees  in  neighbouring  departments  are  quick  to  agitate 
for  a  similar  change  in  their  section.  Moreover,  when  once 
an  improvement  in  lighting  has  been  made,  neither  manage- 
ment nor  staff  desire  to  return  to  the  old  conditions.  The 
views  of  workers  on  this  point  are  likely  to  be  particularly 
influential  in  '"  mass  production  "  for  it  seems  likely  that  in 
the  future  this  will  involve,  to  a  great  extent,  payment  by 
results.  It  has  been  recorded  that  in  the  north  of  England 
workers,  paid  by  piece  work,  tend  to  migrate  to  the  better 
lighted  mills. 

Some  specific  instances  of  the  effect  of  lighting  on  output 
were  given  by  witnesses  before  the  Departmental  Committee 
on  Lighting  in  Factories  and  Workshops.  Thus  in  one  case 
the  earnings  of  workers  increased  11-4  per  cent,  after  better 
lighting  was  installed. 

A  striking  series  of  experiments  has  also  been  undertaken 
by  the  Commonwealth  Edison  Company  in  Chicago,  which 
(like  other  supply  companies  in  the  United  States)  supplies 
lamps  and  fittings  as  well  as  electricity  and  is  thus  in  a  good 
position  to  keep  records  of  changes  in  lighting  arrangements 
and  survey  any  possible  improvements  in  output  resulting. 
The  tests  conducted  related  to  93  factories  with  a  total  staff 
of  17,400  employees.  The  existing  conditions  of  illumination 
were  first  studied  and  it  was  found  that  the  average  illumina- 
tion was  1-J  foot-candles,  corresponding  with  a  consumption 
of  0-33  watts  per  square  foot.  The  amount  of  illumination 
provided  varied  within  somewhat  wide  limits,  namely,  from 
0-01  to  10  foot-candles,  whereas  according  to  the  standards 
of  the  American  Illuminating  Engineering  Spciety  the  variation 
in  illumination,  according  to  the  nature  of  the  work  carried 
out,  should  have  been  2  to  12  foot-candles,  and  the  average 
recorded  5-5  foot-candles.  The  conditions  of  illumination 
were  thus  considered  inadequate,  on  the  whole,  as  regards  the 
amount  of  light  provided,  and  there  were  also  defects  as  regards 
nature  of  fittings,  presence  of  glare,  &c.  A  programme  of 
experiments  w^as  then  drawn  up  as  follows,  covering  four 
months.  The  first  month  was  to  run  with  the  existing  lighting. 
The  second  month  with  rearranged  lighting  and  a  value  of 
illumination  .50  per  cent,  in  excess  of  that  required  by  the 
American  Illuminating  Engineering  Society's  code,  the  third 
month  at  the  lower  code  level,  and  the  fourth  month  again  at 
the  higher  illumination. 

Tests  are  recorded  on  11  jilants,  and  although  it  was  not 
always  possible  to  induce  manufacturers  to  preceed  with  the 
full  exijeriment,  enough  was  done  to  demonstrate  some  re- 
markable improvements  in  output.  Thus  in  one  case  the 
increased  production  in  different  departments  ranged  from 
8  to  27  per  cent.,  when  the  illumination  was  increased  three 
times,  i.e.,  from  4  to  12  foot-candles.  In  another  case  (where 
the  original  lighting  was  clearly  quite  inadequate  and  the 
illumination  w-as  increased  no  less  than  25  times)  increases  in 
output  from  30  to  100  per  cent,  v/ere  noted.  Taking  a  very 
conservative  view  of  the  situation  the  conclusion  was  drawn 
that  an  increased  cost  in  lighting  amoitnting  to  not  more  than  5 
per  cent,  of  the  jiaij-roll  wouM  in  general  lead  to  an  increased 
■production  of  quite  15  per  cent. 

These  results  are  verv  striking,  and  while  one  would  like  to 
see  confirmatory  tests  in  this  country,  they  suggest  that  the 
economical  limit  to  the  amount  of  illumination  provided  {i.e., 
the  limit  beyond  which  any  increase  in  illumination  leads  to 
no  advantageous  gain  in  efficiency  of  production)  may  be 
much  higher  than  is  commonly  supposed. 
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Cost  of  LigiItixg  ix  Relation  to  Total  Costs  ok  Pro- 
duction. 
At  this  stage  it  may  be  desirable  to  say  a  few  words  on  the 
relation  of  cost  of  lighting  to  total  operating  costs.  Naturallv 
the  proportion  which  cost  of  lighting  bears  to  the  cost  of  pro- 
duction varies  in  different  industries.  It  is  probable  that  in 
the  great  majority  of  cases  the  cost  of  lighting  forms  little 
more  than  1  per  cent,  of  the  wages  bill,  and  it  will  thus  be  seen 
how  easily  even  a  small  improvement  in  the  efficiency  with 
which  work  is  done  may  more  than  compensate  for  the  slightlv 
increased  cost  of  better  lighting.  Yet  improved  conditions 
of  lighting  do  not  necessarily  involve  e.xtra  cost.  In  manv 
cases,  where  light  is  being  wasted  by  the  injudicious  use  of  the 
available  lamps,   or   where   obsolete   and   inefficient   lighting 


Total   Production  Cost,  100% 
Material  38 1 


Labour  3 1  /„ 
Overhead  and    Miscellaneous    Z8% 


Power    Z-7l 
Light   0-3°/, 


Fig.  1. — Di.voKAM  Showing  Distribution  of  Workikg  Costs  ix  a 

JL\CKixE  Shop. 

Lighting  forms  less  than  1  per  cent,  of  the  wages  bill. 

appliances  are  being  used,  a  slight  rearrangement  of  the  con- 
ditions may  give  the  illumination  desired,  without  any  addi- 
tion to  the  lighting  bill,  or  even  with  a  reduction. 

The  above  diagram  (Fig.  1),  which  is  based  on  some  data  ac- 
quired for  a  large  machine  .shop  in  the  United  States  by  Prof.  C. 
E.  Clewell,  shows  in  a  striking  manner  how  small  a  fraction  (in 
this  case  less  than  1  per  cent.)  lighting  forms  of  the  total  costs 
of  production.  Similarly  costs  of  installation  commonly  form 
a  very  small  part  of  the  total  cost  of  equipment.  Thus  in  the 
American  Ford  Motor  Works,  which  are  essentially  conducted 
on  mass-production  principles,  Prof.  Clewell  found  that  the 
total  cost  of  equipment  and  buildings  was  about  6s.  6d.  per 
square  foot  of  floor  area,  and  the  lighting 
costs  approximately  2Jd.,  i.e.,  3  per  cent. 
of  the  total.  i! 

Fundamental  Principles  of  Good 

Lighting. 
The  fundamental  principles  of  good 
industrial  lighting  were  clearly  stated  in 
the  Report  of  the  Departmental  Com- 
mittee on  Lighting  in  Factories  and  Work- 
shops, as  follows  : — 

1.  Sufficient  illumination  over  the  work- 
ing area. . 

2.  Reasonably  uniform  illumination  over 
the  working  area. 

3.  The  placing  and  shading  of  lamps  in 
such  a  manner  that  the  light  does  not  fall 
directly  into  the  operator's  eyes  when  at 
work, 

nor  when  looking  horizontally  across  the 
room. 

4.  The  placing  and  shading  of  light.s  in 
such  a  manner  as  to  avoid  casting  incon- 
venient extraneous  shadows  on  the  work. 

It  will  be  noted  that  the  mere  pro- 
vision of  sxifficient  illumination  on  the 
working  area  is  not  in  itself  enough  to 
secure  good  lighting.  The  avoidance  of 
glare  and  inconvenient  shadows  *re  at 
least  equally  important. 

While  these  fundamental  principles 
ought  always  to  be  complied  with,  it 
is-    obvious     that    the     exact     require- 


ments of  lighting  in  any  factory  can  only  he  fully  appreciated  by 
one  who  is  both  familiar  with  the  princijjlesof  iiiiiniination,  and 
conversant  with  the  nature  of  the  proces.ses  carried  on.  It 
is,  however,  ])os.sil)le  to  state  in  general  terms  the  amount  of 
illumination  broadly  necessary  for  different  classes  of  work, 
and  the  following  schedule  may  be  ])ut  forward  tentatively  as 
indicating  good  modern  practice  : — 

llliiinrialioii  Required  fur  Vnrious  /'»f/«<«i. 

MiniiiiUMi  llluMiinatiun 
Nature  of  Work.                                     (Foot-candles). 
In  passages,  store  rooms,  &c.,  and  places  where  illumination 
is  only  needed  in  the  interests  of  safety  and  general  con- 
venience   0-25 

Very  rough  work,  nut  involving  close  insj)ection,  but  only 

the  handling  of  large  objects      0-5  to  l-O 

Rough  manufacturing  operations,  such  as  agserably,  bench 

work,  tVc.  and  very  simple  clerical  work 2-0  to  3-0 

Fine  manufacturing  operations    30  to  5-0 

Very  fine  work  (such  as  engraving,  accurate   metal  work, 

special  draughtsman's  work  or  work  on  dark  materials). ..50  to  10-0 

It  is  to  be  observed  that  these  are, suggested  iniiiima,  and  it 
may  well  be  that  in  many  industrial  operations  they  might  be 
exceeded  with  economical  advantage.  A  point  to  be  specially 
noted  is  the  influence  of  the  colour  of  the  material.  Tests  at 
the  National  Physical  Laboratory  have  shown  that  the  product 
of  the  necessary  illumination  and  the  coefficient  of  reflection 
of  the  material,  i.e.,  the  surjace-bri/ilunesi,,  is  roughly  a  constant 
for  efhcient  conditions  of  work.  Sewing  dark  cloth  with  black 
thread  is  regarded  as  one  of  the  most  trying  and  exacting 
operations  for  which  a  specially  high  (usually  local)  illumina- 
tion is  needed.  On  the  other  hand,  when  working  with  very 
light  surfaces,  and  especially  surfaces  of  a  polished  or  semi- 
polished  nature,  great  care  mu.st  be  taken  to  avoid  glare  due 
to  excessive  direct  reflection  of  light. 

Important  Features  in  Modern  Industrial  Lighting. 

Finally,  a  word  may  be  said  regarding  modern  tendencies 
in  industrial  lighting,  with  special  reference  to  mass  produc- 
tion. -Wliilc  it  is  not  possible  to  draw  any  hard  and  fast  line 
between  so-called  general  and  local  methods  of  lighting,  there 
is  no  doubt  that  the  tendency  is  now  towards  illuminating  the 
room  as  a  whole  by  judiciously  distributed  efficient  lamps  and 
reflectors,  placed  high  up  out  of  the  range  of  view.  This 
overhead  system  of  lighting,  besides  being  conducive  to 
avoidance  of  glare,  has  the  important  advantage  of  leaving 
a  clear  space,  unobstructed  by  pendant  fittings,  which  enables 
the  manager  to  survey  the  room  as  a  whole,  and  greatly  assists 


■  .««e>i 

M 

s 

r^*- 

•'C^tl 

>  ,/^ 

iP^I  .iPS-:x'  i^ '  * 

1 

OvEKHEAii  Lighting  with  (Ias-i-illed  Lamp; 


MiiDERS  Clothing  Factory. 


Fig.  2.- 

Consumption,   0-75    watts    per   square    foot.     Average    illumination,  7-10   ft.-candles.     This 

method  is  suitable  when  fairly  light  materials  are  used,  but  for  work  on  cloth  of  a  very 

dark    te-xture    a   combination    of    general    lighting    with    well-shaded   local   lights  is    now 

considered   advisable. 
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supervision.  Some  examples  of  this  method,  which  is  specially 
adapted  to  rooms  containiiif;  a  large  mmiber  of  workers  en- 
gaged on  similar  operations  side  bv  side,  are  illustrated.  The 
introduction  of  the  gas-filled  ("  half-watt  ")  lamp  has  con- 
tributed towards  the  development  of  this  method,  the  height 
of  suspension  being  in  some  cases  as  great  as  30  or  even  40  ft. 
It  should  hardly  be  necessary  to  point  out  what  a  very  im- 
portant part  scientifically  designed  reflectors,  such  as  are 
made  by  several  leading  firms,  play  in  lighting  of  this  nature. 
On  the  choice  of  such  reflectors,  and  the  selection  of  correct 
spacing  distances,  the  securing  of  good  uniformity  of  illum- 


FiG.  3. — Erectixg  Shop,  Devoted  to  Aeronautical  Engineeking, 
Lighted  ox  the  Overhead  System  with  Gas-filled  Lamps  and 
HoLOPHANE  Industrial  Type  Reflectors. 

Illumination,  3-5  ft-candles. 

ination  and  the  avoidance  of  inconvenient  shadows  depend. 
Another  jJoint  of  great  consequence  is  the  maintenance  of  light 
surroundings,  white  ceiling  and  light  tinted  walls,  which  aid 
very  greatly  in  .diffusing  the  light  and  preventing  awkward 
shadows.  So  well  is  this  realised  that  in  some  cases  portions 
of  machinery  are  whitewashed  in  order  to  prevent  trouble- 
some shadows  at  the  point  of  the  tool. 

On  the  other  hand,  cases  also  arise  where  it  is  preferable  to 
provide  local     lights,  specially  situated  with  respect  to  the 


work  carried  on.  For  examp)le,  small  10  or  12- volt  lamps  fed 
from  small  transformers  at  various  jjoints  in  the  sliop,  each 
serving  a  group  of  machines,  and  brought  very  close  to  the 
tool  worked  with,  have  been  used,  the  wiring  being  very  simple 
by  reason  of  the  low  voltage.  By  using  a  suitable  reflector 
(a  very  vital  matter  when  lamps  are  brought  as  near  the  work 
as  15  in.  or  18  in.)  an  illumination  of  15  foot-candles  can  be 
easily  secured,  so  that  the  method  is  well  adajsted  to  excep- 
tionally fine  work.  In  all  such  cases  two  jjoints  require  careful 
attention,  (a)  the  local  lamps  must  be  efficiently  screened  from 
the  workers'  eyes,  and  their  position  with  regard  to  the  work 
very  carefully  selected,  (h)  in  order  to  avoid  excessive  contrast 
between  the  brightness  of  the  brightly  lighted  local  area  and 
the  surroundings,  a  moderate  amount  of  general  illumination 
must  also  be  provided. 

Cases  also  occur  in  which  special  local  lights  are  needed  to 
enable  cavities  to  be  examined  (e.r/.,  in  shell-making),  a  con- 
dition which  is  easily  met  by  the  use  of  portable  small  lamps, 
as  a  supplement  to  general  illumination.  It  is  sometimes 
urged  that  exceptional  local  illumination  is  desirable  for  the 
]iurpose  of  inspection  of  parts  which  require  very  careful 
manufacture.  While  it  is  true  that  for  purjioses  of  inspection 
uood  illumination  is  essential,  it  may  be  suggested  that  it  is 
not  fair  to  the  worker  to  expect  him  to  turn  out  material  by 
an  illumination  much  inferior  to  that  under  which  it  is  judged, 
if  the  amount  of  light  he  receives  for  working  is  inadequate  for 
the  detection  of  faults. 

M.4IXTEXANCE    OF    IndUSTRI.\L    LiGHTIXG. 

Finally,  a  word  may  be  said  on  the  importance  of  main- 
taining a  lighting  installation  in  good  condition.  In  any 
works  that  aims  at  mass-production,  systematic  examina- 
tion shoidd  present  no  great  difficulty,  even  though  the  number 
of  lighting  units  may  be  considerable.  Tests  have  shown  that 
when  lamps  and  fittings  are  neglected  for  several  months  a  loss 
of  quite  50  per  cent,  in  the  original  illumination  may  readily 
occur,  and  cases  are  on  record  in  which,  by  merely  cleaning 
lamps  and  reflectors,  and  rejilacing  parts  that  are  damaged 
or  worn  out,  the  available  illumination  has  been  at  once 
doiibled.  The  cost  and  trouble  involved  in  organising  a  stafi 
for  maintaining  lighting  fittings  is  more  than  compensated  by 
the  economic  value  of  the  light  saved,  and  this  matter  should 
be  regarded  as  an  essential  part  of  the  whole  system  of  upkeep 
of  machinery  which,  it  need  scarcely  be  said,  is  vital  to 
efficient  mass-production. 


Output   Planning. 

A  Factor  in  the  Elimination  of  Waste. 

By   A.    ROBERT    STELLING,   A.M.I.E.E. 

(Industrial  Engineer  and  Organiser.     Member  of  the  Manchester  Engineering  Council.) 


FACED  with  an  enormous  demand  for  commodities  and  a 
real  need  for  increased  output  on  the  one  hand,  and  with 
a  shortage  of  raw  materials,  a  deficiency  of  real  skilled  assis- 
tance and  a  reluctant  labour  force  on  the  other  hand,  the  manu- 
facturer of  to-day  has  come  to  realise  that  his  only  hope  of 
success  lies  in  intensive  production  methods  and  improved 
organisation.  The  enhanced  value  of  labour  due  to  shorter 
hours  and  higher  pay,  the  enhanced  value  of  materials  due  to 
adverse  exchange  and  real  scarcity,  compel  the  manufacturer 
to  enter  on  a  campaign  for  the  elimination  of  waste,  such  as 
he  has  never  before  contemplated.  He  realises  that  his 
policj-  of  management  must  be  overhauled  in  the  light  of 
recent  experience  and  of  present  exigencies  if  he  is  to  be 
successful  at  all  in  increasing  the  output  of  the  factory.  He 
can  no  longer  allow  old-fashioned  haphazard  methods  to 
obtain,  nor  can  he  expect  to  control  his  intensive  campaign 
by  his  j)ersonaHty  alone,  aided  by  a  more  or  less  reliable 
memory.  •  It  behoves  him  to  consider,  in  the  first  place,  the 
elements  of  management  itself  in  order  to  determine  the 
actual  steps  to  be  taken  in  the  develojjment  of  his  policy. 


The  Functions  of  JIaxagement. 

Considered  in  its  simplest  form,  management  has  three 
functions — to  plan,  to  direct,  to  examine  results.  No  matter 
how  large  or  small  a  concern  may  be,  here  are  the  elements. 
In  a  factory  the  function  of  examining  or  of  "  controlling  " 
is  carried  on  by  the  aid  of  the  cost  accounting  department ; 
■■  directing  "  by  the  aid  of  foremen.  But  planning  has  not 
been  recognised  as  a  sejsarate  function,  it  has  usually  been 
left  to  each  individual  to  plan  for  himself  {in  effect  an  ill- 
considered  devolution  of  function;:)  or  ignored  entirely.  Who 
would  think  of  expecting  foremen  to  supply  "  control " 
reports,  that  is  to  say,  submit  the  final  or  analysed  cost 
figures  ?  But  is  it  not  just  as  necessary  to  think  ahead,  to 
predetermine  policies  and  processes  as  to  control  and  examine 
subsequently  the  results  of  action  taken  ?  Therefore,  planning 
should  be  considered  just  as  much  a  separate  function  of 
management  as  cost  accounting  and  treated  as  such. 

Once  this  triple  division  of  functions  is  realised  it  will  be 
observed  that  jjlanning  goes  on  in  every  corner  of  the  factory. 
Hence  a  planning  department  steps  in  to  concentrate  in  one 


488 


THE  ELECTRICIAX. 


Apkil  30,  1920. 


department  and  render  more  efficient  (through  co-ordination 
and  specialisation)  s\ich  planning  as  is  clearly  the  function 
of  the  higher  man;mement  and  which  takes  up  the  time  and 
over-burdens  those  individuals  upon  whom  it  has  incorrectly 
devolved,  leaving  them  free  to  direct  or  to  control  as  may 
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takes  place  when  an  attack  is  ordered.  Tlie  general  plan  of 
attack  and  the  ol'jective  are  decided  upon  by  the  General  ; 
reports  are  ol)tained  from  battalion  commanders  as  to  local 
conditions  and  tlu-n  the  detailed  plan  is  worked  out  by  the 
statT.  The  battalion  commanders  are  then  called  in  to  discuss 
this  plan,  after  whieli  the  staff  get 
busv  with  ])reparations  and  acces- 
sory arrangements.  Finally,  at  zero 
hour,  the  attack  is  launched,  and 
I'l  the  staff  iinrk  ha.-,  been  ijood,  the 
attackers  are  well  provided  with 
maps,  ammunition,  rations  and 
other  supplies  both  at  zero  hour 
and  at  every  succeeding  stage  of 
the  attack. 

Just  imagine  the  confusion  that 
would  occur  and  the  lack  of  co- 
ordination between  the  various 
arms  or  battalions  if  each  colonel 
were  left  to  work  out  his  own 
arrangements.  The  detail  would 
over-burden  him  and  interfere  with 
his  principal  duty,  the  supervision 
of  the  personal  preparations  of  each 
man  and  the  direction  of  each  phase 
of  the  attack  in  consonance  with 
the  plan  agreed  upon. 

Now  let  us  apply  this  analogy 
to  a  factory.  The  General  is  the' 
works  manager  or  superintendent ; 
his  objective  is  output;  the  battalion 
commanders,  the  men  who  lead 
the  attack,  are  the  foremen,  the 
'"  chain  of  command  "  or  "  line 
organisation  "  being  this  : — 
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be  their  function.  The  planning  department  will  not  take 
upon  itself  the  planning  which  each  individual  must  do  for 
himself  to  run  his  own  department. 

The  Plaxxixg  Department  General  Staff. 
The  planning  department  is  to  the  works-manager  what  the 
general  staff  is  to  the  Commander-in-Chief.      Consider  what 


Charge-hands. 


fShop  managers  only  in  the  case  of  very 
large  works.) 

The  plan  of  attack  is  the  output 
progranune,  the  maps  arc  the 
drawings  and  material  schedules  ; 
ammunition  may  be  represented 
bv  jigs,  tools  and  gauges;  rations 
aiid  stores  may  be  considered  the 
general  conditions  of  work  and 
supplies. 

The  Functions  of  the  St.\ff. 

It  is  the  function  and  duty  of  the 
staff,  that  is  to  say  of  the  planning 
department,  to  provide  all  these 
accessories  to  the  foremen  at  each 
stage  of  the  attack,  that  is 
to  say  during  the  whole  of  the 
production  period.  The  analogy  may  be  carried  still 
further,  for  the  planning  department  will  requisition  new 
and  special  machinery  to  replace  worn-out  or  obsolete 
••  ordnance,"  and  will  (through  the  employment  branch) 
provide  reinforcements  of  labour  to  deal  with  increase  of 
pressure — in  our  case  this  means  meet  demands  for  increase 
of  output. 
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The  Principles  of  Plaxnixg. 


Actually  then  the  work  of  aii\-  planning  department  in  any 
factory  will  include  the  following  ste])s  : — 

1.  ■■  Routing." — To  deteriiiine  thf  one  best  way  (for  the  factory)  t° 
effect  the  manufacture  of  the  commodities  desired. 

2.  '■  Tool  Planning." — To  make  provision  for  tliis  manufacture   by 
placing   on   order  the  tools   and  appliances 

necessary  thereto. 

3.  '■  Material  Allocation." — To  alway^ 
know  what  material  ia  in  stock  and  bj-  ad' 
vance  allocation  and  requisitioning  ensure 
that  supplies  of  raw  material  are  forth- 
coming when  required. 

4.  ■'  Despatching." — To  place  the  raw 
material  in  work  at  such  times  and  in  such 
sequence  that  the  final  ssembly  or  shipment 
takes  place  to  scheduled  date. 

5. "  Rat«-setting." — To  determine  the  scale 
of  reward  for  performance  of  the  manufac- 
ture in  accordance  with  (1). 

0.  ''  Scheduling." — To  maintain  a  current 
recori  of  work  ahead  in  order  to  give 
reUable  output  promises  to  the  board  for 
future  orders. 

7.  "  Co-ordinating." — Generally  to  co- 
ordinate the  manufacturing  departments 
with  each  other  and  with  the  stores,  buyer, 
cost  ofifice  and  service  departments,  as  well 
as  with  the  sales  and  outside  departments 
(where  such  exist). 

The  actual  procedure  of  a  planning 
department  will  naturally  vary  with 
the  manufacturing  isolicy  and  product. 
Planning  for  single  unit  manufacture 
must  be  different  ob\aously  from  the 
planning  for  the  outiaut  of  roller  chains 
or  the  finishing  of  woven  fabrics. 
Certain  principles  exist,  however,  which 
are  common  to  all  branches  of  manu- 
facture and  their  develoisment  in  more 
or  less  elaborate  detail  depends  upon 
the  vohmie  and  nature  of  the  output. 
Few  firms  in  the  electrical  industry  are 
in  the  happy  position  of  being  able  to 
manufacture  solely  one  or  two  standard 
lines  throughout  the  year,  with  machine 
tools  specially  set  ujs  for  one  operation 
only. 

This  would  be  real  mass  pro- 
duction, but  intensive  production  of 
a  very  considerable  number  of  lines 
is  possible  w^ith  the  aid  of  a  well- 
organised  planning  department.  In 
dealing  with  the  detail  of  planning, 
the  case  will  be  considered  of  an  average 
works  producing  comjjlete  units, 
which  are  formed  by  the  assembly  of 
standard  components  in  varying  group- 
ings and  quantities.  This  is  the  most 
complicated  case,  involving  every 
phase  of  procedure,  and  the  details 
can  be  worked  out  from  it  for  other 
cases. 


production  material  must  be  under  the  control  of  the 
planning  department.  This  presupposes  a  modern  storage 
system. 

Space  necessitates  the  assumption  that  these  principle^  are 
accepted  and  are  put  into  practice.     Their  acceptance  is  the 
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Fig.  2  (Front). 


The  principles  which  underlie  all 
output    planning    are    these  : — 

1.  There  must  exist,  or  be  prepared, 
a  census  of  all  machinery  and  applian- 
ces in  the  factory,  and  of  their 
capacity.  This  census  when  made 
will  bring  to  light  numerous  causes  of 

inefficiency,  which  it  is  the  duty  of  the  management  to  remove 
immediately. 

2.  Technical  data  of  the  speeds,  temperatures,  &c.,  at  which 
the  material  can  be  worked,  and  of  past  performances  of 
individuals,  must  be  recorded  and  tabulated. 

3.  The    movements    of    the    purchases    and    stocks    of 


acceptance  of  the  principle  that  good  management  is  based 
upon  knowledge  of  facts. 

Fortified  with  the  foregoing  exact  knowledge,  the  planning 
department  is  now  ready  to  proceed  with  its  campaign  of 
intensive  production.  Most  forms  of  production  of  electrical 
goods  are  those  in  which  "  manufacturing  "   jiroce-sses  pre- 
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dominate  as  contrasted  with  the  '"  assembly  "  processes  in 
machine  tool  or  motor-car  manufactures  where  units  are  built 
up  by  a  series  of  grouping  of  components,  and  the  combination 
of  increasingly  comjilex  sub-assemblies.  It  is  true  that 
assembly  work  does  take  place  almost  universally,  but  such 
is  its  nature  that  it  can  be  regarded  in  many  cases  as  a  manu- 
facturing operation.  Thus  the  assembly  of  circuit  breakers, 
the  winding  of  armatures,  the  building  of  cores,  can  all  he 
standardised  and  their  consideration  as  manufacturing  pro- 
cesses should  be  insisted  upon,  followed  by  as  close  a  study 
as  machining  operations  undergo. 

The  Route  Sheet. 

Special  attention  will  therefore  be  given  to  manufacturing 
processes.  AVhether  these  be  assembly  or  machine  work,  the 
basis  of  these  is  the  '"  Route  sheet."'  Samples  of  these  for 
both  classes  of  work  are  given  in  Figs.  1  and  2.  The  engineer 
responsible  for  this  work  must  be  a  most  carefully  chosen 
and  trained  man.  He  is  the  man  who,  in  consultation  with 
the  foremen,  determines  the  "  one  best  way."  His  time 
estimates  form  the  basis  for  the  progress  schedules  and  also 
for  the  piece-work  or  bonus  rates.  His  route  sheets  determine 
the  machine  engagements,  the  control  of  the  order  to  work, 
and  they  also  control  the  cost  summary.  Hence  the  import- 
ance of  this  man's  work.  The  idea  of  predetermining  the 
machining  processes  and  ordering  the  jigs  required  is,  of 
course,  generally  accepted  ;  the  procedure  of  properly  tabu- 
lating the  sequence  of  operations,  together  with  a  complete 
list  of  jigs,  tools  and  gauges  required,  only  obtains  in  very 
few  factories,  and  the  idea  of  carrying  out  the  same  procedure 
for  assembly  work  exists  hardly  at  all.  But  it  is  every  whit 
as  important  to  predetermine  assembly  methods  The  route 
sheet  should  be  made  out,  appliances  listed  (and  subsequently 
designed)  and  all  preparation  made  beforehand,  just  as  if  a 
machine  were  to  do  the  work  instead  of  a  human  being.  The 
problem  in  appliance  design  is,  of  course,  the  saving  of  labour 
and  elimination  of  unnecessary  fatigue. 

In  allocating  a  process  to  a  definite  machine  or  to  an 
assembly  centre  or  ^"ice,  the  amount  of  work  ahead  of  that 
particular  unit  must  be  considered,  and  if  necessary  other 
methods  of  manufacture  be  adopted  to  preserve  balance  of 
plant,  alternatively  extra  equipment  placed  on  order.  A 
simple  bar  diagram  with  date  abscissae  enables  this  allocation 
to  be  performed  with  accuracy. 

The  method  of  moving  material  and  putting  work  in  hand 
as  applied  by  a  planning  department  is  quite  different  to  that 
of  an  old-fashioned  '"  progress  department,"  in  that  the  latter 
extracted  promises  from  harassed  foremen  and  "  chased  up  " 
the  work.  The  planning  department  sets  its  own  promises 
and  moves  the  work  to  suit  these,  taking  all  this  worry  ofi  a 
foreman.  The  foreman  is  responsible  for  the  indicidual  output 
of  each  man,  the  planning  department  is  responsible  for  the 
combined  output  of  the  factory. 

The  Method  of  Coxtroi.. 
The  method  of  control  is  a  combination  of  planning  board 
and  charts.  Still  considering  intensive  diverse  production 
(which  is  the  more  difficult  to  plan,  and  on  which  planning 
for  uniform  mass  production  is  based),  we  \vill  assume  that 
work  goes  through  in  fairly  large  batches  ;  each  of  these 
batches  will  bear  an  order  or  lot  number.  A  component  order 
or  assembly  order  wU,  therefore,  be  made  out,  the  first  for 
the  manufacture  of  each  component  up  to  its  delivery  to  the 
finished  parts  stores,  the  latter  for  the  grouping  of  so  many 
sets  of  components.  The  procedure  is  then  identical  in 
l^rinciple.  The  component  order  (CO.)  is  made  out  from 
the  route  sheet,  and  from  the  CO.  are  made  out  the  detail 
cards.  These  are  threefold,  and  comprise  planning  card, 
move  card,  and  cost  card,  and  one  is  made  out  for  each 
operation  (Fig.  3).  The  planning  board  (Fig.  4)  has  a  set  of  four 
pockets  for  each  machine  number  or  assembly  centre.  The 
cards  (Fig.  3)  are  placed  in  the  lowest  pocket  which  is  for 
■■  work  ahead,"  the  machine  number  on  the  card,  taken  in 
directly  via  the  CO.  from  the  route  sheet,  showing  where  it  is 


to  be  placed.  The  detail  cards  for  "  first  operations"  (i.e., 
the  first  work  done  on  withdrawing  the  rough  form  from  the 
stores)  bear  distinguishing  clips. 

As  material  beKunes  available,  the  "  first  operation  "  cards 
for  work  on  that  material  are  moved  up  into  the  third  pocket 
on  the  board.  This  is  the  "  work  ready  "  section.  Cards  for 
second  and  suhsi'quent  oi)erations  are  moved  into  the  "  work 
ready  "  section  as  and  when  the  articles  from  the  corn'sponding 
first  or  preceding  operation  are  received  in  the  work  exchange 
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Fig.  3  (Back). 

and  passed  by  the  inspector.  The  second  pocket  is  for  work 
"  at  "  the  machine,  and  the  tirst  or  top  pocket  is  for  work  *'  on  " 
the  machine.  These  pockets  are  only  large  enough  to  take 
one  card  each. 

When  the  operation  represented  by  the  card  in  the  top 
pocket  is  completed,  the  card  is  taken  away  and  the  card 
immediately  below  it  is  moved  up  into  its  place.  This  means 
that  the  next  job,  which  was  waiting  at  the  machine,  has  been 
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put  ill  work.  The  cards  in  the  '"  work  ready  "  pocket  are 
now  examined  and  the  most  urgent  job  selected.  The 
"  planning  card  "  is  torn  off  and  placed  in  the  second  pocket, 
the  cost  card  sent  to  the  time  office  ready  to  be  clocked  on 
when  the  job  is  started,  and  a  labourer  takes  a  requisition  for 
the  material  to  the  stores  or  the  work  exchange.  This  material 
is  placed  conveniently  near  the  tool  and  the  move  card  is 
handed  by  this  labourer  to  the  foreman.  On  the  reverse 
is  a  list  of  the  equipment  In-  r.^quires,  and  this  he  obtains 


Fit:.  4. — Settixg  up  the  Planning  Bjard. 

from  the  tool-room  in  time  to  start  the  next  job.  Meanwhile, 
the  work  '"  on  "  the  machine  proceeds  and  is  finished.  The 
man  clocks  off  his  corresponding  card,  clocks  "  on  "  the  new 
one  referred  to  above  and  starts  work  without  loss  of  time  on 
the  next  job,  all  tools  and  material  being  ready  to  hand.  The 
foreman  sends  the  work  to  the  viewer  and  the  move  card  to 
the  planning  office.     The  corresponding  planning  card  is  re- 


moved from  the  top  section,  and  the  next  operation  card  is; 
moved  from  the  fourth  pocket  to  the  third  of  the  tool  on 
which  the  next  operation  is  to  be  performed.  The  process- 
goes  on  until  the  components  finally  come  to  rest  in  the 
finished  part  stores,  when  the  CO.  is  closed  out  and  the  master 
card  sent  to  the  cost  office  for  costing. 

In  selecting  cards  from  the  third  pockets  the  relative  urgency 
of  work  is  determined  by  the  visual  control  afforded  by  charts.. 
These  charts,  for  components,  show  material  available,  quanti- 
ties put  in  work,  quantities  received  com- 
plete and  quantities  issued  for  assembly, 
thus  with  the  aid  of  date  planning  lines  the 
position  of  any  component  can  be  visualised 
in  a  moment.  For  assembly,  the  bars  for 
each  sub-assembly  will  indicate  number  of 
complete  sets  in  stores,  numbers  of  sets  put 
in  work  number  of  sets  complete  and  num- 
ber of  sets  sent  to  next,  assembly  opera- 
tion (or  sent  to  the  shipping  department). 

From  the  foregoing  it  will  be  seen  that 
it  is  possible  to  control  every  item  of  manu- 
facture from  a  central  office.  The  most 
obvious  advantage  is  the  prevention  of  loss 
~of  time  by  providing  all  appliances  before- 
hand, by  always  having  a  selected  job  ready 
— no  waiting  time,  by  insisting  upon  careful 
.study  of  a  job,  such  as  must  be  done  if  a 
route  sheet  is  to  be  of  any  value,  and  so 
getting  it  done  properly  instead  of  '"  mud- 
dled through."  On  the  assembly  side  it 
prevents  work  being  started  for  which  all 
items  are  not  available  and  provides  possi- 
bilities for  speeding  up  production  to  meet 
such  shortages. 

The  great  advantages  which  will  develop 
are,  firstly  happier  foremen — relieved  of 
the  worry  of  chasing,  requisitioning  and 
promising,  hence  more  efficient.  Next,  reliable  promises  for 
completion,  increased  rapidity  of  turnover,  and  finally  reliable 
data  for  the  formation  of  policies  by  the  manager  and  his 
directors.  f' 

The  cost  of  such  a  department  is  negligible  compared  with, 
its  results,  but  in  organising  it  care  should  be  taken  to  obtain 
the  best  advice  and  personnel  available. 


Costing. 


Some  Phases  of  Modern  Cost  Finding  with  Pai'ticular  Reference  to  the 
Manufacture   of  Electrical  Apparatus. 


By   REGINALD   TOWNSEND.    A.C.A. 

iWorks  Accountant,  Metropolitan-Vickers  Electrical  Co..  Manchester.) 


IN  the  days  of  the  small  manufacturer,  who  personally 
controlled  all  the  manufacturing  details  of  his  business,  the 
need  for  costing  was  not  felt  to  any  considerable  extent,  but 
with  the  advent  of  Joint  Stock  Companies  and  the  rapid  growth 
of  large  factories  the  personnel  of  the  management  gradually 
lost  touch  with  the  intimate  details  connected  with  the 
manufacturing  processes.  Thus  arose  a  definite  need  for 
information  with  regard  to  the  actual  costs  of  the  various 
products.  This  need  can  be  fulfilled  only  through  the  medium 
of  an  efficient  cost  system.  The  manufacturer  who  fails  to 
realise  this  truism  undoubtedly  not  only  obstructs  his  own 
progress,  but  is  in  effect  a  menace  to  the  industry  in  which  he  is 
engaged. 

The  Elements  of  Selling  Price. 

The  problem  of  works  costing  is,  briefly  to  deal  with  the 
whole  of  the  expenditure  of  a  works,  correctly  allocate  it  to 
the  various  departments,  and  from  thence  to  the  individual 
products  manufactured  in  those  departments. 


At  the  outset  it  is  well  to  remember  that  the  elements  going 
to  make  up  the  selling  price  of  product  are  as  follow  : — 

1.  Productive  MaterialT  Prime  Cost 

2.  Productive  Labour  J  of  Article 

3.  Factory  Expense 

4.  Administrative  Expense 

5.  Selling  Expenses 
ti.  Profit  Factor 


Factory  Cost 
of  Article 


Total 
Cost 


\  Selling 
^Price  of 


J 


J 


In  this  article  the  author  proposes  to  deal  with  the  factory 
cost  of  product  only,  for  once  having  ascertained  this  figure, 
the  application  of  administrative,  selling  expenses,  and  profit 
factor  presents  few  difficulties,  and  usually  follows  standard 
practice. 

A  modern  system  of  accounts  and  costing  will  require 
information  afl'ecting  profits  and  costs  to  be  furnished  monthly. 
For  convenience  and  to  save  setting  up  unnecessary  reserves, 
it  will  be  fotmd  advantageous  to  take  the  "  month  "  as  con- 
sisting of  four,  four  and  five  weekly  periods  in  respect  of  each, 
quarter.     Hereafter  the  month  is  referred  to  as  the  '"  period." 
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Trading  axd  Departmental  Trading  Accounts. 

In  a  large  concern  such  as  the  author  has  in  mind,  the 
manufacture  of  the  various  products  will  naturally  fall  into 
separate  manufacturing  centres  in  the  works,  these  usually 
being  contained  in  separate  shops  or  buildings.  A  further 
line  of  demarcation  will  be  departments  wliich  »re  "  Supply  " 
or  ■■  Feeder  "  sections  of  the  main  departments  ;  and  the  main 
dejiartnienls  for  completed  apparatus  or  product. 

It  may  be  well  to  point  out  that,  in  the  trading  account,  the 
usual  practice  in  this  country  is  to  deal  with  prime  costs  only 
(productive  material  and  productive  labour)  against  selling 
price,  thus  arriving  at  gross  profit,  and  to  charge  factory 
expense,  together  with  administrative  and  selling  expenses,  to 
profit  and  loss  account,  in  order  to  arrive  at  the  net  profit. 
By  this  method  it  will  be  seen  that  the  manufacturer  does  not 
obtain  essential  information  as  to  his  factory  cost  of  product, 
whereas  the  trading  and  departmental  trading  accounts 
which  the  author  has  in  mind  deal  not  only  with  prime  costs, 
but  factory  expenses,  thus  enabling  the  manufacturer  to 
obtain  a  definite  knowledge  of  his  factory  cost  of  product ;  the 
adniinistrative  and  selling  expenses  being  dealt  with  later  in 
the  profit  and  loss  account  in  arriving  at  the  net  ))rofits. 

Factory  Expense. 

The  correct  allocation  of  factory  expense  to  departmental 
trading  accounts  is  of  vital  importance,  and  requires  careful 
treatment  if  one  is  to  obtain  correct  departmental  trading 
results  and  profits,  and  also  at  a  later  stage  to  obtain  correct 
costs  of  individual  products.  It  should  be  borne  in  mind  that 
the  figure  of  factory  expense,  as  ascertained  from  a  depart- 
mental trading  account,  has,  in  the  costing  stage,  to  be  applied 
as  part  of  the  cost  of  the  various  lines  of  product  manufactured 
in  that  department  during  the  period. 

Factory  expense  for  the  purpose  of  allocation  to  depart- 
mental trading  accounts  may  be  divided  into  two  classes, 
namely  : — 

1.  Direct  expenses,  being  those  which  can  be  allocated 
directly  to  departments,  and  comprise  such  items  as  non- 
productive wages  of  foremen,  charge  hands,  storekeepers,  shop 
clerks  working  in  the  department,  &c.,  and 

2.  Indirect  expenses,  which  are  general  to  the  works,  such 
as  rent,  rates,  taxes,  depreciation,  cost  of  time  and  wages 
office,  works  transport,  research  and  works  management. 

The  following  examples  will  serve  to  illustrate  the  application 
of  indirect  expense  to  departmental  trading  accounts. 

Rent  :  On  basis  of  value  of  floor  space  occupied  by  each 
de]>artment. 

Works  Internal  Transport :  On  basis  of  services  rendered, 
a  test  being  taken  from  time  to  time. 

Depreciation  of  Buildings  :  On  basis  of  the  value  of  buildings 
in  proportion  to  the  area  covered  by  the  Department  or 
Departments  contained  in  the  particular  building  or  buildings. 

Depreciation  of  Machinery  :  On  basis  of  value  of  machinery 
contained  in  the  Department. 

Time  and  Wages  Staff  :  On  basis  of  the  number  of  employees 
on  Shop  Pay  Roll  in  the  Department. 

Financial  Accouirrs  and  Costs. 
.In  the  author's  opinion  the  cost  system  should,  where 
practicable,  form  part  of  the  financial  system  of  accounts,  and 
should  be  interlocked  with  same  through  the  medium  of 
departmental  trading  accounts,  work  in  progress  accounts,  and 
cost  accounts,  thus  ensuring  accuracy  of  costing. 

Work  in  Progress  Accounts. 
Work  in  progress  accounts  wiU  be  kept  for  each  Department. 
The  departmental  work  in  progress  account  will  be  charged 
with  all  productive  labour  and  productive  material  expended, 
as  also  factory  expense  absorbed  in  the  department  during  the 
IJeriod,  and  will  be  credited  with  the  cost  (as  per  Cost  Accounts) 
of  all  apparatus  or  product  dispatched  from  the  department 
during  the  period,  thus  clearly  showing  the  value  of  work  in 
progress  on  hand  in  the  department  at  the  end  of  each  period. 
For  convenience  of  control,  departmental  stores  are  usually 
considered  as  forming  part  of  the  work  in  progress  account  of 
the  department. 


Functions  of  Costing. 

The  functions  of  costing  are  to  ascertain  aiuial  costs,  and 
to  collect  within  the  cost  .system  such  information  and  statistics 
as  may  be  necessary  to  assist  the  executive  or  management  in 
directing  their  activities  in  accordance  with  the  policy  laid 
down  by  them. 

The  benefits  and  information  which  may  be  expected  to 
arise  out  of  an  efficient  cost  system  are  as  follow  : — 

1.  Comparison  of  past  and  present  performance. 

2.  Comparison  of  costs  obtainable  for  ditl'erent  periods 
under  varying  conditions. 

3.  To  assist  in  su])plying  information  with  a  view  to 
standardising  the  work  of  the  factory. 

4.  Com|iarison  of  cost  with  estimate,  and  also  with  a  view 
to  correcting  future  estimates. 

5.  Reliable  costs  of  apparatus  or  product,  which  costs  will 
be  of  assistance  to  the  management  when  considering  future 
policy. 

6.  The  elimination  of  lines  of  manufacture  carried  on  at  a 
loss,  and  the  consequent  diversion  of  capital  to  lines  of  a  paying 
nature. 

7.  To  assist  in  obtaining  greater  efficiency. 

8.  To  assist  in  the  elimination  of  waste,  whether  from  idle 
time,  defective  design,  material  or  workmanship. 

9.  To  assist  in  reducing  the  cost  of  production,  by  analy.s^s 
of  each  composite  part  of  the  product,  and  the  operations 
affecting  same. 

Wages. 
In  organising  a  cost  system  the  methods  of  making  up, 
payment,  and  analysis  of  wages  require  careful  consideration, 
labour  being  an  important  element  in  the  cost.  The  booking 
of  labour  in  the  shops  should  be  carried  out  so  as  to  ensure 
correct  booking  of  time,  there  being  many  well-known  devices 
to  cover  this  requirement.  In  this  connection  it  will  be  found 
advantageous  to  publish  in  the  shops  standard  lists  of  opera- 
tions covering  ])roductive  work,  as  also  standard  lists  of 
occupations  covering  non-productive  (or  indirect)  work,  with 
instructions  to  workers  as  to  the  application  of  these  lists. 
This  practice  will  tend  to  ensure  uniformity  in  recording  the 
booking  of  productive  and  non-productive  labour,  which  is 
essential  to  correct  costs.  The  productive  labour  will  be 
booked  through  the  medium  of  the  usual  piece  and  day  work 
ticket,  or  workers'  jJroduction  wages  card  ;  non-productive 
workers  booking  their  time  through  the  medium  of  a  daily 
or  weekly  ticket  or  card.  After  the  close  of  the  working  week, 
the  time  and  wages  office  will  work  out  and  check  all  workers' 
piece  and  day  work  tickets,  production  wages  cards,  &c.,  at 
the  same  time  balancing  workers'  time  with  the  weekly  clock 
card,  and  then  proceed  to  make  up  the  weekly  j)ay  roll.  It  is 
the  practice  in  many  w-orks  to  have  these  pay  rolls  written  up, 
either  in  book  or  loose-leaf  form  ;  the  addition  of  such  pay 
rolls  being  made  by  the  human  element,  thus  entailing  waste 
of  a  considerable  amount  of  time  and  money  ;  whereas  if 
modern  practice  be  adopted,  the  whole  of  the  operation  of 
listing  the  necessary  information  on  the  pay  roll,  such  as 
workers'  numbers,  hours,  gross  wages,  insurance,  deductions 
for  club,  clothing,  &c.,  and  net  wages,  can  be  carried  out 
through  the  medium  of  office  machinery  designed  for  this 
purpose,  the  additions  of  the  various  columns  being  carried  out 
by  the  machines  at  the  same  time.     (See  Table  I.) 

Methods  of  Costing. 

In  an  electrical  manufacturing  concern  the  method  of 
costing  varies  in  accordance  with  the  particular  apparatus 
or  product  under  consideration.  The  method  employed  can  be 
one  of  the  following  :  (1)  Single  cost ;  (2)  Job  cost ;  (3)  Job 
cost,  sectionalised  ;  (1)  Job  cost,  by  operation  ;  (5)  Job  cost, 
sectionalised  also  by  o])eration  ;  (6)  Unit  cost,  also  by  opera- 
tion ;  (7)  Combination  of  job  and  unit  costing. 

Single  Cost. — An  example  of  this  method  may  be  found  in 
foundry  costing,  providing  the  average  cost  per  lb.  or  ton  of 
the  total  output  only  is  required  ;  the  single  cost  would  be 
obtained  by  grouping  the  various  charges  in  the  departmental 
trading  account  imder  headings  such  as   metal,   productive 
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wages,  fuel,  and  other  factory  charges,  and  by  dividing  these 
charges  either  individually,  by  groups,  or  as  a  whole,  by  the 
total  lbs.  weight  of  foundry  output,  resulting  in  a  single  cost 
per  lb.  This  single  cost  is  frequently  referred  to  as  "  a  unit 
cost,"  such  being  incorrectly  described.  In  practice,  in  the 
case  of  larger  castings,  it  will  generally  be  found  necessary  to 
keep  individual  job  costs  by  operation. 

Job  Costing.— WheM  job  costing  is  carried  out  without 
reference  to  section,  or  operation,  this  undoubtedly  is  the 
simplest  form  of  costing :  the  productive  (or  direct)  wages 
and  time  occupied  being  booked  to  cost  accounts  through  the 
medium  of  productive  workers"  jiiece  or  day  work  ticket,  or 
wages  production  card :  the  value  of  productive  material 
being  booked  to  the  cost  account  from  stores  requisitions  or 
similar  media,  and  the  factory  expense  (or  oncost)  being 
applied  to  the  cost  account,  relative  to  whatever  basis  may 


have  been  set  up  for  the  department.  Information  also  as  to 
total  productive  hours  worked,  productive  wages,  productive 
material,  and  factory  expense,  in  connection  with  the  job, 
will  be  forthcoming.  The  various  methods  of  applying 
factory  expense  are  dealt  with  later,  under  the  heading  of 
factory  expense. 

Job  Costing  by  Section,  or  composite  parts  of  the  product. — 
An  example  of  this  method  will  be  found  in  the  costing  of  a 
turbine.  Detailed  information  will  be  required  of  the  co.st  of 
the  various  parts  comprised  in  a  section,  and  also  of  each 
section  going  to  make  up  the  completed  turbine. 

Job  Cost  by  Operation. — In  certain  classes  of  manufacture 
information  may  be  required  not  only  of  the  cost  of  a  job 
as  a  whole,  or  by  section  or  jsart,  but  of  the  actual  operations 
going  to  make  up  each  part,  section,  or  job.  A  simple  example 
of  this  class  of  cost  would  be  the  cost  by  operation,  of  a  casting 


Table  I.— PAY  ROLL. 

Department 

Dept.  No Week  ending 19 Nc 

Check  No. 

Hours. 

Company's 
Insurance. 

^"■"^^        Overalls      Club        ,  ^^  ^'^ 

Employees' 

r,  -J  ■              Insurance. 
Paid  in 

Net  Wages. 

Check  No. 

Regular. 

Over- 
time. 

u  .,1*1.  1    Unem- 
Health.i    , 

ploj-ment. 

Wages.       "^e"^^"^-     ^l'"'-      iSavings.  Advance.                    .- 

1                                                     Health.      L"<?™- 
ployment. 

d.               d. 

£    s.  d. 

s.  d. 

£     s.  d.;       d. 

d. 

£.     ..  d. 

78000             413 

0  17     1 

0   17      1 

78000 

78001            422 

3 

1 

1     2     2 

1                                                       i 

1 

1      1     9 

78001 

78002              47 

33 

3 

2 

4  10     5 

I                                                               4 

3 

4     9   10 

78002 

78003            462 

3       !        .2 

4    0     8 

4 

3 

4     0      1 

78003 

78004       1       47 

2 

3               2 

4    0     1 

4 

3 

3  19     6 

78004 

78005            451 

3       ;         2 

3  18     4 

4 

3 

3  17     9 

78005 

78006            402 

3 

2 

3  10     3 

4 

3 

3     9     8 

78006 

78007       j       45 

131 

3 

2 

6  11     7 

4 

3 

6  11     0 

78007 

78008       1       47 

40 

3 

2 

4  14    0 

4 

3 

4  13     5 

78008 

78009            461 

162 

3 

2 

6     8  10 

'       4 

3 

6     8     3 

78009 

78010 

47 

130 

3 

2 

6     2     4 

4 

3 

6     1     9 

78010 

78011 

47 

100 

3 

2 

4     3     4 

4 

3 

4     2     9 

78011 

78012 

17 

1   10     4 

1   10     4 

78012 

78013 

45 

2 

3       '         2 

4     8     7 

4 

3 

4     8     0 

78013 

78014 

47 

2 

3                2 

4     2     8 

4 

3 

4     2     1 

78014 

78015 

461 

3       1         2 

4    0     3 

4 

3 

3  19     8 

78015 

78016 

442 

3       ,         2 

2     4     1 

4 

3 

2     3     6 

78016 

78017              30 

130 

3               2 

4  12  10 

4 

3 

4  12     3 

78017 

78018       i     462 

3               2 

4    0     3 

4 

3 

3  19     8 

78018 

78019              17 

\ 

19     6 

1     9     6 

78019 

78020              4.3 

3               1 

1     0   10 

2     0                             4 

1 

0   18     5 

78020 

78021              47 

3               2 

4     2     3 

4 

3 

4     1     8 

78021 

78022 

47 

3       1         2 

3     4     8 

.  4 

3 

3     4     1 

78022 

78023 

462 

62 

3       !         2 

4  15     0 

4 

3 

4   14     5 

78023 

78024 

421 

10 

3       i         2 

4     8     2 

4 

3 

4     7     7 

78024 

78025 

163 

1 

19     0 

:i  9  0, 

78025 

78026 

46 

62 

3               2 

3  10     9     1 

4 

3 

3  10     2 

78026 

78027 

47 

3               2 

3     3     7 

4 

3 

3     3    0 

78027 

78029       1     ■ 47 

3               2 

3    3     7 

4 

3 

3     3    0 

78029 

78030 

47 

3       i         2 

3     3     7 

4 

3 

3     3    0 

78030 

78032 

36 

42 

1         2 

3    5     9 

3 

3     5     6 

78032 

78033 

453 

161 

6                2 

5     4     4 

2     6 

8 

3 

5     0   11 

78033 

78034 

47 

3                2 

3     4     8 

4 

3 

3     4     1 

78034 

78035 

47 

100 

3               2 

4     3     4 

4 

3 

4     2     9 

78035 

78036 

43 

0  16     3     ' 

1     0 

0  15     3 

78036 

78037 

47 

22 

3               2 

3  12     7 

4 

3 

3  12     0 

78037 

78038 

47 

3 

3     5  10 

4 

3     5     6 

78038 

78039 

47 

22 

3                2 

3  11     5 

4 

3 

3  10  10 

78039 

78040 

47 

162 

3                2 

4  13     0 

4 

3 

4  12     5 

78040 

78041 

45        I       81 

3                2 

4     7     4 

4 

3 

4     6     9 

78041 

78042 

462 

82 

3                2 

5     0     5 

4 

3 

4  19  10 

78042 

78043 

47 

123 

3                2 

5  18     5 

4 

3 

5  17  10 

78043 

78044 

382 

62 

2 

3     6  11 

3 

3     6     8 

78044 

78045 

47 

112 

3                2 

4  13     6 

4 

3 

4  12  11 

78045 

78046 

45 

3                2 

4  11     1 

4 

3 

4  10     6 

78046 

78047 

453 

3       1         2 

3     9     7 

4 

3 

3     9     0 

78047 

78048 

45 

81 

3                2 

5  11   11 

4 

3 

5   11     4   - 

78048 

78049 

421 

3               1 

0   18     8 

4 

1 

0   18     3 

78049 

78050 

47 

3           .    2 

3  14     3 

2     6 

4 

3 

3   11     2 

78050 

'2.121i 

197 

129           83 

181   18     3                                            8     0 

1     9     0  1     172     '     123 

178  16     8 

CASH  ANALYSIS. 

Sovereigns £156     0 

0 

i        , 11   10 

(• 

Si.xpences    0  12 

0 

Threepences        (I     5 

6 

Copper         0     3 

2 

■Silver 10     6 

0 

PA\^  ROLL  SUMMARY. 
Roll  Made  Up  by       ... 

,,    Checked  by 
f.'ash  Analysis  by 
Cash  Giv^en  Out  by    ... 
Packets  Made  Up  by... 
Packets  Sealed  by     ... 
Number  of  Packets   ... 


PASSED  FOR  PAYMENT  BY 


A. 

B. 

Paid  Out  bv— 

C. 

D. 

.J.  Hills, 

F. 

F 

In  Presence  of — 

T.O.  Chief  of  Section, 

a. 

H. 

A.  Straw, 

D.  George 

T 

.1. 

Foreman. 

K. 

I,. 

Pay  Roll  E.xamiried  bv — 

M 

N. 

J.  Mekby, 

Works  Cashier, 

Supt. 

E.  0.  JOHN'SOX 
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such  as  a  yoke  for  a  large  machine.  The  operations  woulil  be 
costed  and  set  out  under  the  headings  of  coreniaking,  moulding, 
dressing,  labour  (if  attached  directly  to  the  job),  and  tackle  (if 
made  specially  for  the  job).  Thus  giving  productive  wages, 
productive  material  (if  any),  and  factory  e.\pense,  as  also 
productive  hours,  for  each  operation. 

Job  Cost,  Seclioiinlised,  aho  by  Operation,  is  a  combination 
of  methods  Nos.  3  and  4. 


I'liil  Cof'tiiiij. — Where  standard  product  or  a])paratus  is 
made  in  large  quantities,  under  conditions  of  mass  production, 
such  as  standard  meters,  unit  costing  should  be  adopted,  as 
by  no  other  method  will  the  necessary  information  be  forth- 
coming. 

Under  mass  production  the  management  will  not  be  interested 
in  the  cost  of  any  particular  customer's  order,  but  in  the  cost  of 
manufacture  of  a  standard  meter  in  the  particular  period  under 


Table  II. — MOTOR  DEPT.— Cost  Rktubs.     D.C.  Machises. 

Frame  No.  16.    Type  M.     Shunt  Wound  Motor,  Protected.     26  h.p.,  440  volts,  570  Revs,  per  Min. 

Staxpard  Mechaxk-al  Parts — Field —  Date  20</i  Fcbruarij,  1920. 


Feeder  Depts. 

Motor  Dept. 

Part. 

Ref.  No. 

No.  Req. 

Hours. 

.Mulirinl. 

Total. 

Labour. 

F.E. 

Labour. 

F.E. 

£    8.  d. 

£    8.  d. 

£    s.  d. 

£    8.  d. 

£    8.  d. 

£    8.  d. 

Yoke          

937 

1 

171 

1  10     7 

1     7    9 

20     4    6 

23     2  10 

Poles  Main 

....     373203 

4 

10 

0  16    3 

0  15    0 

4  17     8 

6     8  11 

„     Comm. 

...  (     360681 

4 

14 

1     1     7 

0  19  10 

2  14     3 

4  15     s 

End  Bracket  F    ... 

725 

1 

20 

1   15    0 

1    U     8 

6   10     4 

9  17     11 

R    ... 

728 

1 

19i 

1   14     1 

1    111   III 

(i   12     7 

9  17    r. 

Enclosing  Cover  ... 

...  {     161962 

2 

2i 

0     4    4 

0     3   11 

6     9     Ij 

()  17    ;» 

Pipe  Connections... 

Bearing  F 

4893 

i 

7 

0  ii    8 

0     9  11 

0   14  10 

1  11)    .-> 

„       R 

940 

1 

6 

0  10    0 

0     8     6 

0   12     6 

1    U      0 

Details   ... 

... 

0     6     3 

0     6     3 

Eye  Bolt 

I'xii" 

i 

0     1     7 

0     1     7 

Total     ... 

-  ! 

96* 

£1  17  10 

£1  14  10 

£6    5     8     1     £5  12     7 

£49     4    0 

1  £64  14  11 

Stasd.uid  Mechanical  Parts — ARSiATxniE  Core- 


£    8.  d. 

£    8.  d. 

£    s.  d. 

£     8.  d. 

£    8.  d. 

£    8.  d. 

Punchings... 

397009 

220  lbs. 

13 

1     2    2 

1     0     7 

6     3    9 

8     6     6 

Vents  &T.S. 

...       401002 

4 

3 

5    2 

0     4     9 

0  19     6 

1     9     5 

End  Plates 

7323 

2 

Hi 

0  19     8 

0  ie    0 

0  10     6 

2     6     2 

Core  Assembly     ... 

373087 

1 

5.V 

0     8     1 

0     7  10 

0     6     3 

1     2     2 

Shaft  &  Kevs 

...        373322 

1 

10| 

0  18     9 

0  17     1 

3     2  10 

4  18     8 

Blower      

374371 

1 

12 

0  19    0 

0   17     0 

2  13     6 

4    9     6 

Total              

55i 

£2     6     4 

£2     2     4 

£2     6     6 

£2    0  11 

£13  16    4 

£22  12    5 

Electrical  Parts — Field- 


£    s.  d. 

£    s.  d. 

£    8.  d. 

£    8.  d. 

£    8.  d. 

£     s.  il. 

Coils  Main 

29189 

4 

32 

2     5     4 

2    0     0 

10     3     6 

14     8  10 

„    Comm. 

29189 

4 

14 

19  10 

0   17     Ii 

11  14    0 

13  11     4 

Connections 

29189 

2i 

0     4     (1 

0     3     2 

0  12  10 

1     0     0 

Brush  Gear           

327850 

f 

14 

1     i     7 

0   17     6 

4    9     7 

6     8     8 

Terminal  Board 

397012 

1 

13 

1     0     1 

0   16     3 

1   13     6 

3     9  10 

Field  Assembly 

397464 

17 

1     9     1 

1     2     8 

1     1     3 

3  13    0 

Total             

.  1 

92.V 

£5     6  10 

£4  11     3 

£1   13     1 

£1     5  10 

£29  14     8 

£42  11     8 

Electrical  Parts — Armature — 


£    s.  d. 

£    s. 

d. 

£     8.  d. 

£    s.  d. 

£    8.  d. 

£    s.  d. 

Coils           

23617 

41 

27 

1  18     3 

1  13 

9 

10  19     6 

14  11     6 

Connections          

23617 

2 

0     3     2 

0     2     8 

0     3     3. 

0     9     1 

Insulation... 

23617 

2 

0     3     4 

0     2 

9 

1     5     6 

1   11     7 

Winding 

23617 

40 

3  U     3 

3     i     4 

()  12     7 

Commutator 

397826 

14 

1     2     2 

0  18 

8 

14  17     2 

10  18    0 

Banding    ... 

397826 

2 

0     3     3 

0     2     9 

0     2     7 

0     8     7 

Total             ' 

93 

£3     3     9 

£2  15 

2 

£3  17     8 

£3     6     9 

£27     8    0 

£40  11     4 

Coupling   ... 
Bedplate— S.  Rails 
Pillow  Block 

Bearing     

Final  Assembly    ... 
Miscellaneous 

;;l 

1161 
510 
4242 
5118 
5118 

9 
8 
13 
15 

78 
6 

£ 

8.  d. 

::: 

... 

£    s.  d. 

£    s.  d. 
0  15     9 

0  14    0 

1  2     9 
1     5     0 
Ii   13     3 
0     9     6 

£    s.  d. 
0  14    3 

0  12     8 

1  0     7 
1     1     3 
5   10     Ii 
0     8     Ii 

£ 
0 
2 
2 

1 

3 

8. 

15 
12 

1 
4 

i'ti 

d. 
9 
6 
9 
0 

9 

£    8.  d. 

2  5     9 

3  19     2 

4  5     1 

3  10     3 
12     3     9 

4  14    9 

Total              

129 

£11     0     3 

£9     7     9 

£10 

10 

9 

£30  18     9 

T0T.\L 

...  1 

46Ri 

£12 

14    9 

£11     3     7 

£25     3     2 

£21  13  10 

£130 

13 

9 

£201     9     1 

Developm 

ent. 

SUMSL4.RY. 

ADJUSTMENT. 

Defective. 

- 

1  Estimate. 

Coat. 

Dr. 

Cr. 

Design       

Work         

Material    

£ 
0 

1 
0 

3.  d. 
14    6 

2     3 
18     9 

Drawings 
Patterns 
Tools 

£ 
2 
3 

2 

8.  d. 
13  10 
19     6 
10     9 

Labour 

F.E 

Material 
Development 

£    8.  d. 

35    0    0 

.       30    0     0 

.  1  127    0    0 
1      8    0     0 

£    s.  d. 
.37  17  11 
32  17    5 
130  13     9 

9  10     1 

Total             ... 

2 

15     6 

Total     ... 

£9 

10     1 

Total     ... 

£200     0    0  '£210  19     2 

£10 

19 

2 

Total  Prod.  Hours  466i.     The  above  figures  are  inaccurate,  and  are  given  only  for  the  purpose  of  illustration. 
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xeview.  Frequently  one  hears  of  an  attempt  to  cost  a  product, 
made  under  conditions  of  mass  production,  on  a  job  cost 
basis,  with  the  result  that  information  with  regard  to  costs  is 
not  furnished  monthly,  but  only  at  irregular  periods,  and  even 
then  without  the  necessary  detailed  information. 

Taking  the  standard  meter  as  an  example,  if  job  costing  be 
applied  it  would  mean  that  each  batch  order  for  meters  placed 
in  the  shop  would  be  costed  as  a  whole,  and  the  cost  of  manu- 
facture could  be  given  only  as  and  when  the  batch  order  is 
completed,  also  hearing  in  mind  that  the  manufacture  of  the 
various  parts  going  to  make  up  the  complete  order  may  have 
entailed  months  to  manufacture.  It  will  seldom  happen  that 
an  order  can  be  originated  and  completed  in  the  same  period. 
It  will,  therefore,  be  seen,  before  costs  under  this  method  can  be 
presented  in  the  period  imder  review,  that  many  parts  will 
have  been  manufactured  in  the  preceding  periods,  and 
consequently  the  costs  will  be  out  of  date  and  useless  for  the 
purpose  for  which  they  are  intended. 

Given  the  same  conditions  of  manufacture  and  applying  unit 
costing,  the  necessary  information  as  to  cost  of  manufacture 
in  the  period  under  review  will  be  forthcoming  monthly. 

Bearing  in  mind  that  all  operations,  jjarts,  and  assemblies 
are  standard,  all  that  is  necessary  to  furnish  unit  costs  is  that 
each  of  the  operations,  parts,  and  assemblies  shall  have  been 
carried  out  during  the  month  under  review,  but  not  necessarily 
on  the  same  order. 

The  method  emjiloyed  t-o  ascertain  the  unit  cost  would  be 
as  follows  ;  The  manufacture  of  each  individual  part  (\vith 
operations  going  to  make  up  same)  can  be  carried  out  on 
separate  orders ;  these  orders  may  be  either  for  a  definite 
quantity,  in  which  case  it  should  be  arranged  that  not  more 
than  three  weeks'  supply  be  made  on  an  order,  so  that  com- 
pletion of  the  order  will  fall  in  the  current  period,  or  on  the 
other  hand  each  individual  part  can  be  manufactured  on  a 
standing  order,  then  the  actual  number  of  parts  can  be  taken 
against  the  expenditure  for  productive  material,  productive 
wages,  and  factory  expense  incurred  in  making  these  jjarts, 
thus  arriving  at  a  unit  cost  for  manufacturing  each  part  in  the 
period  under  review — the  assembly  being  handled  in  the 
same  manner.  Having  provided  for  ascertaining  the  cost  for 
each  part  (by  operation  if  necessary),  as  also  unit  cost  of 
assembly,  standard  cost  schedules  would  be  drawn  up.  These 
would  set  out  all  the  standard  parts  (by  operation  if  necessary) 
under  the  .various  sections  of  the  standard  meter. 

On  the  completion  of  the  unit  costing  for  the  period,  the 
cost  of  jjarts  called  for  by  the  cost  schedules  would  be  drawn 
off  from  the  various  unit  cost  accounts  to  the  cost  schedule, 
at  the  price  of  the  unit  cost  for  each  particular  part,  as  also 
assembly.  The  addition  of  the  standard  cost  schedules  would 
then  give  the  unit  cost  of  manufacturing  the  standard  meter 
in  the  particular  period  under  review.  It  will,  therefore,  be 
seen  that  provided  each  operation  is  carried  out,  and  each  part 
made  in  the  period,  that  the  correct  unit  cost  of  making  a 
complete  standard  article  in  the  period  can  be  ascertained. 

An  illustration  of  how  unit  costs,  under  mass  production,  are 
assembled,  is  given  in  the  mechanical  portions  of  the  standard 
motor.  (.S'e^  Table  II.)  Where  from  the  nature  of  the  product 
the  scrap  in  manufacture  is  heavy,  the  cost  of  scrap  at  each 
operation  can  also  be  included  in  the  unit  cost  of  each  opera- 
tion ;  this  feature  will  be  found  in  the  manufacture  of  cartridges, 
the  cost  of  scrap  at  each  operation  having  an  important  bearing 
on  the  final  unit  cost. 

Combination  of  Job  and  Unit  Costing. — An  example  of  this 
method  of  costing  may  be  found  in  connection  with  switchgear 
and  control  apparatus.  Many  of  the  parts  going  to  make  up 
the  whole  may  be  standard  to  a  number  of  classes  of  apparatus, 
and  can  therefore  be  put  into  manufacture  in  quantities.  These 
parts  are  manufactured  on  what  are  usually  termed  side  orders 
or  standard  part  orders,  and  are  costed  on  a  unit  cost  basis, 
so  as  to  obtain  the  cost  per  part.  The  assembly  of  apparatus 
will  be  costed  (on  job  cost  by  section)  under  the  main  order 
numbers,  and  the  special  parts  on  sub-orders  to  the  main 
order  number. 

When  ascertaining  the  cost  of  the  whole  of  the  apparatus 


imder  the  main  or  customer's  order  number,  the  cost  of  all 
special  parts  made  on  sub-orders  to  main  orders  will  be  trans- 
ferred to  the  main  order,  and  the  standard  parts  required  will  be 
drawn  from  partly  finished  stores,  and  combined  in  the  main 
cost  under  its  respective  part  or  section,  at  the  unit  cost  price 
of  such  part.  It  wiU  be  seen  that  the  cost  by  section,  and  as  a 
whole,  can  now  readily  be  arrived  at. 

A  further  example,  and  one  where  unit  costing  can  be  carried 
out  to  a  greater  extent,  is  in  the  manufacture  of  standard 
motors,  certain  lines  of  which  may  be  manufactured  in  large 
quantities,  and  are  standard,  as  far  as  the  mechanical  parts  are 
concerned,  whereas  the  electrical  parts  may  vary  with  each 
customer's  requirements,  owing  to  voltage  and  variance  in 
load. 

Given  these  conditions  of  manufacture,  the  mechanical  (or 
standard)  portion  of  the  motor  would  be  costed  on  a  unit  cost 
basis,  and  the  variable  or  electrical  portion  of  the  product  on  a 
job  cost  (by  section)  basis  :  an  example  of  a  motor  costed  on 
these  lines  is  given.  {See  Table  II.)  It  will  be  noted  that  the 
e.xample  sets  out  productive  labour,  productive  material,  and 
factory  expense  under  each  section,  and  also  distinguishes 
between  costs  of  feeder  departments  and  costs  incurred  in  the 
motor  department ;  also  the  productive  houfs  taken  in  manu- 
facture. In  addition  the  cost  of  any  special  development  such 
as  drawings,  patterns,  and  tools  are  stated  separately. 
(To  be  conclude). 


The  Osram  Lamp  Factory. 

A  Unique  Obganisation  foe  Mass  PRonrcTiosr. 
Electric  lamps  have  been  produced  in  large  quantities  on  mas.? 
production  methods  for  the  last  15  or  20  years,  and  therefore,  the 
only  novel  application  of  the  principle  of  which  we  hear  so  much 
to-day,  is  in  improvement.s  in  machinery  and  methods  of  handling 
the  component  parts.  As  is  well  known,  there  are  such  a  numljer  of 
processes  in  lamp  manufacture  invoh-ing  scientific,  technical  and  ' 
manufacturing  knowledge  and  experience,  that  only  those  manu- 
facturers who  have  been  engaged  in  the  business  the  longest  are  ii 


Fig.   1.— The  Pcmp  Room  where  Am  is  Exhatjsteq  fkom    0-;eam 
De.iwn  Wire  Lamps. 

the  position  to  increase  output,  reduce  working  costs  and  supply 
Apparently  simple  changes  in  the  design  of  one  part  often  involve 
radical  changes  in  the  machinery  used  in  the  manufacture  of  other 
parts,  so  that  many  factors  have  to  be  considered  when  a  change 
is  contemplated. 

All  oj5erations  and  processes  connected  with  the  manufacture  of 
Osram  (G.E.C.)  drawn  wire  lamps  and  Osram  (Atmos  type)  lamps 
are  carried  out  in  the  factory  at  Hammersmith,  except  that  the 
necessary  glas.s  rods,  tubes,  and  bulbs  are  received  in  bulk  by  rail 
from  the  G.E.C.  Glass  Works  at  Lemington-on-Tyne,  and  the  brase 
shells  of  the  lamp  caps  are  pressed  at  the  G.E.C.  Art  Metal  Works 
in  Birmingham. 

The  most  important  part  of  the  Osram  (G.E.C.)  lamp  is  the  drawn 
tungsten   wire   filament,   which  is   produced  from  the   crude   ore 
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(Schcelit<?)  and  worked  up  even  into  the  thinest  filaments  required 
for  the  smallest  wattage  high  voltage  lamps.  The  first  ojieration  in 
manufacturing  a  complete  lamp  is  the  foot  making.  The  necessary 
glass  tube,  cut  to  proper  length  is  Hanged  in  a  special  automatic 


-FixiN'G    Stems    for    Exiim  ^ 
Lamps. 


I>-;HAM     Dkawx      Wire 


machine  for  the  purpaso,  the  glass  rod  and  '  studs  "  Ix'ing  made  np 
on  another  machine.  The  "  leading-in  "  wires  are  built  up  of 
<:opj)er,  platinum  and  nickel,  the  flange  then  being  asseml)led  com- 
plete  with  stud  and  Icading-in  wires  on  a  further  machine  to  make 


a  finished  "  seal."  The  filament  .stjfrpwrfiitg  wires  are  next  inserted 
and  the  necessary  supporting  hook*  for  the  filament  provided,  this 
being  wound  on  by  a  very  simple  praiess,  and  "'  set  "  by  Hashing  in 
an  atmasphere  of  hydrogen,  diluted  with  nitrogen  to  prevent 
explosion. 

The  complete  foot  and  filament  are  n»w  inserted  in  the  bulb, 
which  has  |)it'viously  been  jirovidcd  with  an  "  exhausting  stf  m  "  and 
sealed  in  position.  The  bulb  is  now  ready  for  exhausting:;,  after 
this  is  lomiili'lc  the  bulb  Ls  sealed  ulf  by  whith,  operation  tho  "'  pip  " 
is  formed.  This  may  lie  at  tlu'  end  of  the  bullvas  is  usually  tl>e  case, 
or  it  may  be  concealed  in  the  cap,  the  former  lieing  the  most  satis- 
factory from  the  "  mass  production  "'  ])oint  of  view.  The  exhausted 
bulb  is  now  burnt  on  ageing  racks  to  ensure  that  a  iXM'fcct  vat^iun 
has  Ix-cn  obtained.  While  buminu  the  lami)S  are  ins|)ected  and 
any  faulty  ones  aif  removed  and  the  faults  rrctitied  if  possible, 
otherwise  they  are  scra|)|)ed. 

The  next  prowss  is  photometering  (each  lamp;  being  tested  and 
gratled  accordingly),  after  which  it  is  capi»d,  waslied  and  polished; 
etched  with  the  voltage,  wattage  and  trademark,  then  finally 
tested,  wrai)ped  and  jiacked  ready  for  delivery. 

As  previously  stated  the  caps  are  not  received  In  their  linished 
state  from  Birmingham,  but  require  the  insertion  of  the  contact 
pieces  and  the  fixing  of  these  in  position  by  means  of  an  insulating 
material  of  a  gloss  like  nature  known  as  vitrite.  This  02)cration  is 
carried  out  on  a  .special  automatic  ma<'hine. 

Atmos  tvije,  or  gas  filled,  lanip.t  are  made  similarly  except  that 
the  following  additional  processes  are  necessary : — The  filaments 
are  all  ""  spiralised,'  by  winding  the  tungsten  wire  on  suitable 
mandrills  at  higli  sjjecd,  great  aecaracy  being  necessary  to  ensure 
the  correct  spa<-ing  between  the  turn.s.  After  tho  bulb  is  exhausted 
it  is  filled  with  the  necessary  inert  gas  (argon  or  nitrogen,  according 
to  the  t\-pe  of  lamp,  nitrogen  being  used  only  for  the  heavy  current 
lami>s).  The  argon  used  for  Atmos  tyije  lamps  is  obtained  by  direct 
fractionation  of  liquid  air.  Our  iUastrations  show  views  in  the 
works. 


Mass  Production  as  Applied  to  Machine  Tools. 


By    E.     W.    FIELD. 


THE  publicity  which  has  been  given  to  ilass  Production  by 
the  non-technical  papers  during  the  past  few  months  seems 
to  be  an  attempt  to  belittle  the  efforts  of  many  old-estab- 
lished firms,  both  now  and  hitherto.  Mass  production  can  be 
described  as  the  intensive  manufacture  of  a  standardised  article, 
and  many  firms  have  been  doing  this  in  a  quiet  way  for  years.  It 
may  be  that  the  article  they  have  made  has  been  a  small  one 
for  domestic  use,  and  consequently  it  has  not  loomed  up  before 
engineers  as  an  automobile  would,  but,  nevertheless,  mass 
production  has  been  achieved.  Specialisation  is  a  good  thing 
from  most  points  of  view,  it  reduces  competition  in  many 
ways,  and  allows  a  better  article  to  be  jjroduced,  because 
greater  attention  can  be  given  to  the  models  in  hand.  As  a 
natural  sequence,  the  fewer  the  models  made  the  greater  the 
output  of  each  of  the  remainder,  always  assuming  that  sufficient 
demand  such  production  requires,  is  forthcoming.  For 
instance,  there  is  a  much  greater  demand  for  a  moderately- 
priced  motor-car  than  there  is  for  a  machine  tool  of  any  type, 
and  as  a  result  production  of  the  car  is  on  a  much  more 
comprehensive  scale  than  machine  tool  production  can 
ever  be. 

It  follows,  therefore,  that  automobile  factories  are  much 
larger  than  those  devoted  purely  to  machines.  Where  some 
of  the  largest  firms  have  a  production  of  100.000  cars  per  year, 
a  machine  tool  firm  considers  itself  fortunate  if  5,000  machines 
are  produced  in  the  same  period.  Mo.st  firms,  if  not  all, 
engaged  on  machine  tools,  make  at  lea,st  half-a-dozen  different 
models,  and  batches  of  100  are  considered  large.  This  shows 
that  mass  production  is  open  to  mterpretation  in  many  ways, 
and  to  state  that  machine  tools  are  manufactured  on  such  a 
basis  is  somewhat  misleading.  Looking  at  the  matter  from  a 
toolmaker's  point  of  view  only,  there  are  several  firms  who  can 
state,  without  fear  of  contradiction,  that  their  products  are  the 
result  of  mass  production,  and  it  is  one  of  these  firms  to  which 
tliis  article  applies. 


Capstan  and  Turret  Lathes. 
The  scope  of  this  article  is  intended  to  cover  the-  production 
of  capstan  and  turret  lathes,  and  the  practice  of  H.  W.  Ward  & 
Comi)auy,  Ltd.,  is  drawn  upon  to  provide  the  necessary 
material.  Until  1912  the  above  firm  made  many  types  of 
machines,  but  at  that  date  every-thing  was  dropped,  except 
their  present  lines.  Thus  eight  years  of  specialisation  have 
tended  to  bring  their  present  methods  to  that  pitch  when 
mass  production  is  an  effected  condition,  and  not  a  mis- 
representation of  facts.  Several  models  of  lathes  are  built, 
and  the  methods  adopted  to  satisfactorily  handle  the  different 
items  are  develojjments  resulting  from  years  of  experience. 
Many  parts  of  these  machines  are  common  to  several  sizes, 
and  are  consequently  built  in  much  larger  numbers  than  is 
any  individual  machine.  Supply,  always  being  governed  by 
demand,  is  a  peculiar  master,  and  whil.st  one  model  is  given 
preference  at  one  time,  efforts  must  be  in  another  direction  at  a 
future  date.  The  standardisation  of  as  many  parts  as  possible, 
is  therefore,  a  great  feature,  and  attention  to  this  saves  a 
tremendous  amount  of  trouble. 

The  Programme  of  Work. 

The  system  adopted  is,  generally  speaking,  as  follows :  The 
programme,  having  been  decided  upon,  is  issued  to  depart- 
mental heads  three  months  before  the  actual  machining 
operations  are  to  commence.  This  period  allows  the  buyer  to 
formulate  the  quantities  of  material  required,  this  being  based 
upon  material  lists  issued  from  the  drawing  office.  His  orders 
are  sent  out  and  material  is  to  hand  when  the  work  arrives  on 
the  sho])  programme. 

Periodically,  governed  by  requirements,  large  batches  of 
standardised  parts  are  put  in  hand  for  stock,  so  that,  when  the 
machines  are  in  the  erection  stages,  these  units  are  drawn  from 
the  finished  part  stores  for  assembly.  Careful  records  of  all 
items  thus  used  are  kept,  and  when  the  quantity  in  stock 
reaches  a  minimum  figure  new  orders  are  issued. 
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It  is  obvious,  to  carry  out  this  system  successfully,  that  tlie 
units  must  be  clearly  defined  and  interchangeable. 

The  Place  of  the  Drawixg  Office  and  the  Ixspectiox 
Department. 
The  drawinw  office  governs  the  first  requirement,  and  the 
inspection  department  the  latter.  Inspection  is  an  important 
feature  and  limits  must  be  rigidly  adhered  to.  The  firm 
mentioned  in  a  foregoing  paragraph  has  large  inspection 
departments  in  which  every  part  is  inspected  after  each 
operation.  Should  faults  occur  they  are  either  rectified  or  the 
part  scrapped  before  further  operations  are  effected.     This 


are  made  for  electric  storage  battery  trucks  to  take  and  fetch 
all  work  to  or  from  the  stores  and  inspection  department. 

All  heavy  machines  such  as  planers,  radial  drills,  heavy 
boring  machines,  &c.,  arc  located  in  the  erecting  shop,  so  that 
all  heavy  castings  are  dealt  with  under  the  electric  cranes 
running  along  each  bay.  There  are  four  bays  each  one  of 
which  is  devoted  to  certain  sizes  of  machines.  No.  1  bay 
deals  with  the  assembly  of  units.  Bay  No.  2  with  light  and 
medium  machines.  Bay  No.  .3  with  heavy  machines,  leaving 
Bay  No.  4  as  a  painting  and  packing  department. 

At  the  end  of  the  shop  at  right  angles  to  the  erecting  bay? 
is  the  final  inspection  department,  served  by  all  the  cranei 


Fig.  1. — A  View  in  the  Toul  Room. 

type  of  inspection  is  costly,  but  on  it  depends  the  reputation 
of  the  firm.  The  progress  systems  are  also  very  important,  and 
in  this  connection  the  progress  and  inspection  departments 
are  closely  allied. 

Progress  sheets  of  every  part  in  hand  are  corrected  every 
day,  so  that  all  parts  can  be  traced  and  kept  moving,  with  a 
minimum  of  lost  time.  Unit  assembling  is  split  up  into 
smaller  parts  such  as  gear  shafts,  &c.,  and  travelling  inspectors 
watch  these  without  cessation. 

In  addition  to  the  actual  macliine,  attention  must  be  given 
to  toolholders,  and  tools  for  the  equipment,  and  similar  methods 
are  again  used.  Casual  sale  of  such  items  forms  a  snag  at 
times,  so  that  every  batch  of  tools  put  in  hand  has  a  percentage 
earmarked  for  the  needs  of  machine  orders.  Tools  in  great 
demand  are  manufactured  in  batches  of  2-50  or  .500,  the 
frequency  of  these  lines  being  determined 
by  the  sales,  records  of  which  are  taken 
periodically. 

Turning  to  the  actual  works,  we  have 
one  at  Lionel-street,  Birmingham,  devoted 
entirely  to  small  tools,  repairs  and 
experiments.  The  last  two  items  do 
not  interest  us  at  present,  so  we  will 
omit  them.  The  machine  shops  at  this 
works  have  an  area  of  approximately 
10,000  sq.  ft.,  and  the  assembling  shops 
2.5,000  sq.  ft.  The  plant  is  up-to-date, 
and  is  well  supplied  with  capstan  and 
turret  lathes,  each  one  being  a  standard 
machine  made  by  the  firm. 

The  Use  of  the  Electric  Vehicle. 

Bournbrook  Works  was  acquired  in 
1912,  and  contains  a  large  machine  .shojJ, 
covering  25,000  sq.  ft.,  and  an  assembling 
shop  covering  .35,000  sq.  ft.  The  arrange- 
ment of  the  machine  shop  is  based  upon 
the  idea  of  maximum  accessibility  to  each 
machine,  an^l,  being  on  one  floor,  gangways 


Fig.  2.— TrfE  Assembly  Benches. 

before  mentioned.  Each  machine  is  first  of  all  thoroughly 
tested  for  alignment  by  the  charge  hand  fitter  over  the  section, 
and  also  run  under  belt  for  a  period  to  test  all  bearings. 
Arriving  at  the  final  inspection  department  it  is  again  carefully 
examined  and  tried  for  its  cutting  capabilities.  Records  of  all 
tests  are  kept  giving  full  particulars  of  alignment,  and  also  all 
equipment  supplied  with  the  lathe.  Packing  cases  are  stan- 
dardised for  each  model,  and  are  used  over  again  immediately 
they  are  received  back  from  customer.  Great  attention  is 
paid  to  the  packing,  every  care  being  taken  to  prevent  damage 
to  the  machine  whilst  in  transit. 

Details  op  Shop  Practice. 
To  return  to  shop  practice,  the  question  of  efficient  systems  is 
one  requiring  careful  study.     By  systems  is  meant  methods  of 


Fig.   3.— In-  the  JUchine  Shop 
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procedure  in  different  branches.  For  instance,  the  loan  of 
standard  gauges  and  tools  to  operators  requiring  them.  A 
tool  store  is  located  in  each  of  the  main  machine  shops  in 
which  are  kept  several  sets  of  external  and  internal  gauges, 
micrometers,  indicators,  reamers,  twist  drills,  taps  and  dies, 
&c.  Each  employee  is  supplied  with  a  number  of  metal  discs, 
each  bearing  his  check  number,  and  one  of  these  must  be 
handed  in  for  each  tool  required.  Should  more  than  one  man 
require  the  same  tool  he  must  either  leave  a  check  with  the 
man  from  whom  he  takes  the  tool  or  get  the  checks  changed 
at  the  stores  returning  whatever  check  he  gets  to  its  owner. 

Tliis  arrangement  is  simple,  and  having  stores  in  each  shop 
prevents  waste  of  time.  These  stores  also  keep  special  tools 
for  the  lathe,  jigs  and  fixtures  for  milling  and  drilling,  &c.,  but 
these  cannot  be  withdrawn  without  a  requisition  signed  by  the 
section  leader  who  is  then  responsible  for  the  articles  until 
they  are  returned.  Located  in  the  stores  are  cutter  and  tool 
grinders,  and  all  milling  cutters  and  drills  are  correctly  ground 
upon  their  return  from  the  shop.  Large  quantities  of  standard 
lathe  and  planer  tools  are  kept,  and  these  can  be  obtained  upon 
receipt  of  a  signed  order  from  the  shop  foreman.  In  most  cases 
the  worn  or  broken  tool  must  be  returned  for  rectification  at 
the  same  time. 


As  explained  before,  many  of  the  parts  of  the  lathes  are 
standard  to  more  than  one  size,  and  large  quantities  are 
therefore  produced.  The  jig  and  tool  department  keeps  care- 
ful check  of  all  tools,  and  for  the  parts  just  mentioned  a  con- 
tinual flow  of  replace  tools  is  kept  on  hand  in  the  tool-room. 
The  cost  department  is  an  important  department,  especially  in 
regard  to  special  equipment  of  all  types.  Most  of  this  is  sold  by 
estimate,  and  the  records  obtained  therefrom  are  carefully 
tabulated  for  the  benefit  of  the  shop  foreman,  and  the  estimat- 
ing department. 

The  Tool  Room. 

Special  equipment  cannot,  of  course,  be  made  on  manu- 
facturing lines,  and  is,  therefore,  dealt  with  in  the  tool  room. 
Drawings  of  everything  thus  made  are  carefully  filed  under 
cross-headings,  and  in  most  equipments  each  tool  is  numbered, 
so  that  it  can  be  replaced  at  any  time  the  customer  requires 
it,  on  the  number  being  mentioned. 

^Vll  machines  are  built  for  stock,  i  c,  all  are  finished  off  under 
numbers  only,  without  anyone  in  the  works  knowing  their 
destination.  This  is  only  possible  on  standardised  lines  built 
in  quantity,  but  it  avoids  much  unpleasantness  on  the  part  of 
customers  who  cannot  say  that  another  machine  is  being  given 
preference.  It  is,  of  course,  qiute  possible  for  the  customer  to 
see  the  actual  machine  he  has  purchased  when  it  is  in  its 
erection  stages,  but  this  can  only  be  done  by  reference  to  the 
works  or  commercial  manager. 

The  Genesis  of  a  Machine. 
It  is  interesting  to  watch  a  certain  batch  of  machines  through 
the  erecting  stage,  and  probably  the  following  word  picture 


will  be  helpful.  First  we  get  a  large  bay.  the  lloor  beinsi 
jmictically  dear.  Ne.vt,  a  number  of  ap[)rentices,  with  the 
hell)  of  the  crane,  will  erect  the  beds  on  the  |>ans  and  legs.  The 
next  .stage  is  hand-scra[)ing  the  bearing  surfaces  to  ensure 
accuracy.  .Apprentices  do  this  under  the  supervi.sion  of  a 
charge-hand.  After  this  is  finished,  units  arc  drawn  from  the 
finished  part  stores  and  are  assembled  in  position.  Gear 
boxes  at  the  ends  of  the  bed  are  bolted  and  doweled  in  position, 
headstocks  are  placed  in  ])osition  and  secured  and  saddles  are 
.scraped  to  each  bed.  Cross  slides  are  fitted  to  each  saddle  in 
the  unit  assembling  department,  and  saddles  are  ]>artially 
scraped,  so  that  the  actual  assembly  to  the  bed  takes  but  a 
short  tinu'.  Turret  rests  have  all  been  a.ssembled  beforehand, 
and  are  jfinally  placed  in  position.  Each  hexagon  turret  is 
bored  in  jiosition  on  its  own  bed,  from  its  fellow  headstock, 
this  being  a  most  important  operation  as  upon  it  depends,  to  a 
great  extent,  the  accuracy  of  the  machine.  The  hexagon 
turret  is  then  dismantled,  the  tool  bolt  holes  are  drilled  and 
tapped,  and  each  turret  face  is  hand  scraped  true  with  the 
bore,  the  parts  being  again  assembled  afterwards.  Auto- 
matic chucks,  if  necessary,  are  next  fitted,  and  each  machine 
is  then  placxl  under  belt  fOr  a  lengthy  run.  During  this  jicriod 
under  belt,  bearings  are  examined  and  eas(?d,  each  machine 
finally  passing  into  the  inspection  departnu'-nt.  Here  machines 
are  again  examined  for  finish  and  accuracy,  and  the  final  coat 
of  paint  ap])lied.  The  machine  is  now  numbered  with  its 
construction  number,  and  is  definitely  allocated  to  the  custonu-r. 
This  inspection  department  is  connected  with  the  des))atch 
department,  and  is  responsible  for  all  extra  equipment  ordered 
with  the  lathe.  Should  a  special  tool  equipment  be  on  order 
with  the  machine,  it  is  tested  upon  actual  samples,  which  are 
submitted  to  customer  to  prove  finish,  limits  and  production 
time.  The  machine  is  not,  however,  finished  with  even  after 
leaving  the  factorv',  as  immediatelv  its  destination  is  reached 
and  it  is  in  position,  a  demonstrator  follows  up  and  instructs 
the  operator  in  its  use.  After  this  a  technical  representative 
visits  the  machine  periodically  and  reports  progress  to  the 
makers.  This  is  a  good  system,  and  often  obviates  trouble. 
Suggestions  for  alteration  from  actual  users  are  carefully 
examined,  and,  if  well  founded,  are  incorporated  in  later 
models. 

Thus  a  modern  capstan  lathe  is  a  tool  designed  by  engineers 
for  engineers,  and,  without  doubt,  great  possibilities  exist  in  the 
future  for  this  type  of  tool.  The  demand  at  the  moment  of 
writing  is  principally  for  lathes  of  6i  in.  centre,  this  being  the 
most  usefid  size  of  lathe  to  meet  present  requirements. 


The  Mass  Production  ol  Motor  Gars. 

When  motor  cars  are  mentioned  in  connection  with  mass  pro« 
duction,  our  thoughts  immediately  turn  to  the  Ford,  but  it  is  just  as 
well  to  rememter  that  mass  production  of  cars  is  also  being  carried 
out  hv  a  numtwr  of  firms  in  this  country. 


Fig.  1. — Cj.icH  Buildino  Shop. 
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As  an  example,  we  give  a  description  of  the  present  position  as 
regards  mass  production  at  tlie  well-known  Longbridge  Works  of 
the  Austin  Motor  Company.  These  works  were  in  being  before  the 
war,  during  which  tliey  were  largely  extended  for  the  manufacture 
of  munitions.  Since  the  armistice  the  reorganisation  of  the  factory 
for  the  large  programme  necessary  to  satisfj'  the  world-wide  demand 
for  the  firm's  products  has  necessitated  the  erection  of  further 
buildings  in  order  to  house  all  the  workers  and  machinery  in  the 


Fio.  i.     On"e  of  the  Machine  Suiij'.- 


best  possible  sequence  and  order  of  arrangement  for  economic 
production.  Tliis  reorganisation  has  also  involved  a  radical 
alteration  of  the  power  plant  for  driving  the  works,  and  the  installa- 
tion and  projier  arrangement  of  a  large  number  of  automatic  and 
semi-automatic  machines  in  order  that  a  definite  plan  of  mass 
production  may  be  carried  out.  This  reorganisation  is  now  com- 
pleted, and  the  firm  ha^-ing  tiu-ned  once  more  to  civilian  pursuits  is 
producing  the  well-known  Austin  Twenty  car,  as  well  as  Austin 
lorries  and  tractors,  and  last,  but  not  least,  small  stationary 
electric  lighting  sets,  of  which  we  recently  gave  a  full  description.* 

In  any  organisation  for  mass  production  it  is  necessary  to  get 
material  to  and  from  the  works  mth  as  little  handling  and  as  great 
ease  as  possible.  Ample  sidings  have,  therefore,  been  provided 
alongside  the  three  sections  into  which '  the  works  are  divided. 
These  sidings  comraimicate  directly  with  the  Jlidland  main  line, 
with  a  branch  of  the  Great  Western  Railway, 
and  via  Birmingham  with  the  general  railway 
system  of  the  country. 

To  begin  at  the  top,  the  general  adminis 
trative  control  of  the  factory  is  centred  at 
the  South  Works,  where  the  designing,  research, 
and  other  similar  departments  are  housed. 
Here  are  also  to  be  found  the  very  complete 
welfare  arrangements  which  consist  not  only 
of  dining  rooms,  and  the  necessarj-  accommo- 
dation in  the  way  of  kitchens,  but  also  of 
excellently  equipped  reading  rooms,  library 
and  large  recreation  rooms  where  the  meetings 
of  the  Austin  Technical  Society  and  of  the 
Social  and  Athletic  clubs  which  flourish  in 
connection  with  the  works,  hold  their  meetings. 

The  principal  operations  carried  out  in  this 
section  of  the  works  are  the  machining  the 
engine  and  transmission  parts  for  cars,  lorries 
and  tractors.  This  is  carried  out  according 
to  the  most  modern  methods  in  two  shops, 
having  an  aggregate  area  of  170.235  sq.  ft. 
This  area  includes  the  electrical  department 
where  ■  the  small  stationary  sets  mentioned 
above   are  made,   the  sheet-metal  shop,   press 


shop,  stamping  shop,   assembly  shop,  and  the  various  test  rooms, 
stores,  packing,  and  other  auxiUary  departments. 

The  main  power  plant  for  supplying  the  works  is  situated  between 
the  north  and  south  sections.  It  is  equipped  \rith  twelve  Lancashire 
boilers,  which  are  fed  by  conveyers,  and  are  fitted  with  automatic 
stokers.  These  boilers  supply  steam  to  three  1,500  kw.  turbo- 
generators, whence  energy  is  distributed  by  continuous  current 
at  550  volts  to  the  whole  factory.  The  motors  employed 
vary  in  size  from  J  to  200  H.P.,  and  they 
number  386 

The  Xorth  V.'orks  are  used  for  assembling 
tractors,  lorries  and  car  axles,  and  the  ma- 
cliining  of  a  large  number  of  component  parts 
of  these  vehicles.  In  these  works  the  macliine 
shop  includes  batteries  of  gear-cutting  machines, 
lathes  and  drills,  which  form  altogether  an 
exceedingly  fine  assembly  of  useful  and 
modern  equipment  for  turning  out  machine 
parts  in  large  quantities.  They  includa 
Gleason  bevel  cutters.  Fellows  gear  cutters. 
Gisholt  lathes,  and  Jones  &  Lamson,  Victor, 
Gould  &  Eberhardt  and  other  machines,  num- 
bering in  all  some  600.  In  these  works  there  is 
also  included  an  exceedingly  well-equipped 
steel  foundry,  with  three  stock  converters 
and  large  pattern  and  machine  moulding  shops. 
Among  the  au.xiliary  buildings  may  be  men- 
tioned the  oil  stores,  where  30,000  gallons  of 
oil  for  the  converters  are  stored.  There  are 
also  wood  and  metal  pattern  storage  sheds, 
hydi'aulic  pump  and  accumulator  and  air  com- 
pressor pump  houses. 

The  \\est  v^'orks  are  used  entirely  for  coach 
work  construction,  the  main  body  erecting 
shop  in  which  has  an  area  of  211,889  sq.  ft. 
Timber  is  brought  to  a  sjDecial  siding,  ad- 
jacent to  these  works,  whence  it  passes  on 
trucks  to  the  drying  kilns.  The  breaking  down 
mill  is  adjoining,  and  beyond  is  the  saw  mill 
equipjjed  with  Sagar  &  Robinson  and  other 
modern  machines,  and  ventilated  and  cleaned 
by  the  Cyclone  system. 

Bodies  and  chassis  are  sprayed  with  paint  by  Airostyle  and  Lithos 
instruments  in  special  bays,  in  which  the  air  is  changed  40  times  an 
hour.  The  drv  and  dast-proof  varnishing  rooms  are  excellently 
aired,  and  fitted,  and  the  finishing  shop  includes  a  trimming  section. 
These  works  also  include  a  large  store  for  completed  cars,  a  food  store 
which  supplies  the  whole  works,  and  a  mess  room,  additional  to 
those  mentioned  above,  which  is  capable  of  seating  2,400 
persons. 

In  this  article  we  have  only  been  able  to  give  in  a  very  short  and 
summarised  way  some  idea  of  the  lay-out  of  these  modern  works, 
and  of  the  activities  carried  on  by  the  firm.  But  we  hav3  doubtless 
said  sufficient  to  show  that  some  attempt  at  mass  production  of 
cars  has  not  only  been  made,  but  has  succsssfuUy  been  made  in  this 
country. 


*  See  The  Electeician,  VoL  LXXXIV.,  p.  291. 


Fig.  3. — Engine  Ebectikg  Bay. 
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British  Magneto  Manufacture. 


A  large  number  of  modern  developments  and  the  effect  these  \»-il] 
have  on  the  progress  of  civilisation  will  depend  on  the  design  and 
manufacture  of  the  magneto.  Xo  care  is  thorofort  too  great  to  pay 
to  the  details  of  its  improvement,  and  everv-  etfort  should  lie  mado 
that  the  rcquiiements  of  British  industry  nr»'  in  this  respect  met 
by  British  industry.  The  manufacture  of  this  class  of  goods  in 
1914  was  practically  in  the  hands  of  the  foreigner,  and  without  the 
war  it  is  unlikely  that  we  should  ever  have  made  up  tlie  leeway  into 
which  we  had  allowed  ourselves  to  fall.  It  now  remains  to  keep  and 
to  extend  that  market.  We  are  not  pessimistic  about  our  ability  to 
do  this,  and  w.^  are  still  less  pessimistic  after  our  visit  to  the  Coventry 
works  of  the  British  Thomson-Houston  Company. 

The  general  design  of  the  various  magnetos  turned  out  by  the 
British  Thom.son-Houston  Company  has  already  been  described  in 
The  Electrici.\s.  We  may,  therefore,  in  this  article  pay  more 
particular  attention  to  the  methods  by  which  the  finished  product 
is  obtained. 

At  Coventry  magnetos  are  being  turned  out  in  numbers  which 
warrant  the  application  of  the  term  mass  production  to  the  opera- 
tions thers  performed.  By  the  end  of  the  year  the  company  hopes 
to  achieve  a  weekly  production  of  1,.^00  magnetos  of  all  t_\-pes  sm't- 
able  for  one,  two,  three,  four  and  six  cylinder  engines.  But  in  this 
connection  it  is  desirable  to  sound  a  note  of  warning.  A  magneto 
is  a  delicate  piece  of  apparatus,  and  much  depends  upon  its  per- 
formance. Xo  desire  for  increased  output  nuist  absolve  its  manu- 
factures from  the  paramount  necessity  of  testing  each  part,  especially 
the  electrical  parts,  at  each  stage  to  ensure  that  no  weakness  has 


secondary  is  a  more  lengthy  and  more  delicate  o]ieration  than  the 
winding  the  primary,  more  girls  are  employed  on  this  work  in  order 
that  the  proper  balance  of  progi-ess  may  bo  obtained.     The  secondary 


Fio.  1. — View  of  the  JIagxeto  Test  Bench  at  the  Coventry  Work?. 

crept  in.  This  desideratum  is  ever  present  at  Coventry.  As  an 
example,  we  may  mention  that  a  record  is  kept  of  the  tests  obtained 
on  each  armature,  breakdowns  are  collated,  and  if  it  is  found  that  a 
large  number  of  breakdowns  have  occurred  on  armatiu«s  wound  bv 
one  particular  employee  a  close  inquiry  into  the  cause  is  made.  It  is 
sometimes  found  that  these  defects  are  due  to  carelessness,  but  as 
often  as  not  they  seem  to  bj  due  to  some  subtle  physiological  cause 
Avhich  cannot  yet  be  explained.  In  such  case  the  emploj-ee  is 
removed  to  other  work. 

Turning  to  the  process  of  manufacture  itself  it  is,  perhaps,  hardly 
necessary  to  say  that  the  most  modern  methods  are  used.  Castings 
mouldings  and  other  new  materials  come  into  stores  through  a 
loading  dock  on  the  ground  floor  of  the  works,  and  are  then  issued 
on  trays  for  preliminary  treatment  at  the  machines.  They  stay 
on  these  trajs  throughout  their  journej'S  from  the  stores  to  assembly 
bench,  and  the  lay-out  is  so  designed  that  there  is  a  minimum  of 
unproductive  movement.  Gr?at  thought  has  been  expended  on  the 
design  of  sjiecial  tools  and  jigs  for  use  on  the  various  machines,  and 
the  methods  employed  are  being  constantly  revised  as  experience 
dictates. 

The  most  interesting  part  of  the  works  is  the  winding  shop.  The 
H-shaped  armature  cors  after  machining  is  first  insulated  with 
cambric  and  sUk  side  pieces  and  wTappings,  and  is  then  wound  with 
200  turns  of  enamelled  covered  wire  which  form  the  primary. 
Another  ^Tapping  of  insulation  is  then  put  on,  and  the  arraatuie 
then  passes  to  the  secondary  winding  bench.     As  the  winding  of  the 


winding  consists  of  enamelled  covered  wire  0-00,32  in.  in  diameter 
Each  layer  is  insulated  from  the  next  by  a  wrapping  of  paper,  arid 
every  tliird  layer  has  a  layer  of  silk  flanged  at  the  sides.  .As  a  pre- 
liminary one  end  of  the  primary  is  soldered  to  one  end  of  the  second- 
ary and  the  necessary  number  of  turns  on  each  layer  is  jnit  on  auto- 
matically by  an  electrically-driven  winder.  This  winder  is  so 
arranged  that  the  turns  put  on  each  layer  ars  uniform  up  to  a  certain 
point,  beyond  which  they  are  less  in  a  certain  proportion  than  those 
on  the  layer  before.  This  not  only  allows  a  better  bedding  to  be 
obtained,  but  also  ifduces  the  stresses  on  the  end  windings.  At  the 
conclusion  of  the  ojjeration  the  wire  is  threaded  to  a  loop  of  the  same 
gauge  wir'>,  and  the  three  fine  wires  taken  thre'o  times  round  the  core 
and  soldereil  to  a  stout  leading  out  wire  which  protrudes  through  the 
outer  binding,  Ixnng  protected  over  its  whole  length  by  a  fine  var- 
nished silk  tulx>.  The  armature  after  the  final  binding  and  taping 
operations  is  first  subjected  to  a  vacuum  treatment,  and  then  var- 
nished (whilst  still  hot)  and  subsequently  baked  for  five  hours  at 
200°F.  This  varnishing  and  baking  is  repeated  three  times,  to 
ensure  that  the  varnish  coat  is  thoroughly  hard  and  waterproof. 

At  each  stage  in  the  proceedings  careful  tests  are  employed,  and 
selected  machines  are  subjected  to  endurance  tests  of  various  kinds, 
with  a  view  to  discovering  any  weaknesses.  The  works  are  equipjjed 
with  a  very  complete  laboratory,  where  research  work  of  a  more 
elaborate  kind  and  materials  testing  are  carried  out.  Indeed,  the 
one  draw  back  to  real  mass  production  at  Coventry  is  the  difficulty  of 

obtaining  raw  material. 
The  social  side  is  not  forgotten  in  the  works  organisation.     A 

:'anteen  is  provided,  and  there  are  a  number  of  clubs. 


Fig.  3. — Battery  of  Automatic  Windesg  Machines. 
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The  Manufacture  of  Incandescent 
Electric  Lamps. 


Of  all  branches  of  the  electrical  industry  the  manufacture  of 
lamps  is  the-  one  that  presents  the  best  opportunities  for  the  fullest 
a])plication  of  mass  production  methods.  The  only  feature  in  the 
demand  that  interferes  with  them  is  the  large  number  of  supply 
voltages  for  which  lamps  are  required. 

A  most  modern  and  up-to-date  works  is  that  of  the  Cosmos 
Lamp  Works,  Ltd.,  at  Brimsdown.  where  drawn  wire  lamps  in  all 
sizes  are  made  for  many  special  purposes  as  well  as  for  ordinary 
use.  Every  endeavour  is  made  to  obtain  the  greatest  possible 
production  of  a  high  grade  product,  and  with  this  end  in  viewevery 


Fig.  1. — An  Early  Stage  in  the  Orii:iATJONS. 

detail  of  manufacture  and  lay-out  is  closely  studied  with  a  view 
to  further  improvement. 

The  general  arrangement  of  the  works  is  such  that  the  raw 
material  enters  the  building  at  the  point  that  it  is  required,  whilst 
the  manufactured  details  pass  in  one  direction  until  they  arrive  at 
the  {lacking  department.  In  a  works  such  as  this  where  a  large 
quantity  of  gas  is  consumed,  the  subject  of  ventilation  is  one  that 
needs  the  closest  study.  The  Cosmos  works  afford  an  example  of 
the  results  that  can  be  obtained,  the  ventilating  system  being  so 
good  that  a  visitor  woidd  hardly  realise  the  need  for  one  or  that 
one  exists.  Another  important  question  is  that  of  lighting.  The 
buildings  are  of  the  north-lighted  storey  ti,^e  ^vith  a  saw-tooth 
roof  giving  excellent  daytime  illumination.  Much  of  the  work, 
however,  carried  on  in  a  lamp  factory  requires  special  local  illumina- 
tion, and  artificial  Ughting  must  be  used  to  supplement  the  natural 
lighting.  By  successive  experiment  a  type  of  bench  has  been 
evolved,  painted  a  hght  grey  colour,  and  the  lighting  arrangements 
are  so  built  into  the  bench  that  the  Ught  is  thrown  directly  down 
on  to  the  bench  whilst  the  source  is  hidden  from  the  direct  vision 
of  the  worker. 

The  first  item  in  the  work  of  production  is  the  cutting  to  length 

,  of  the  glass  tube  and  rod  used  for  the  manid:acture  of  the  stem  of 

the  lamp  and  also  of  the  tubing  used  for  exhausting  the  globe.     At 

one  time  the  glass  was  cut  by  rotating  it  by  hand  against  a  diamond, 

but  a  revolving  carborundum  disc  has  now  sujierseded  the  diamond. 

Simultaneously  the  leading-in  wires  are  made  by  joining  together 

the  three  lengths  of  wire,  copper,  platinum  and  iii:;kel  resjiectively, 

in  a  gas  flame.     The  tube  that  is  to  form  the  bottom  of  the  stem 

has  to  be  flanged  so  that  it  can  be  sealed  into  the  lamp.     The 

machine  on  which  this  is  done  has  foiu'  positions.     The  first  for 

placing  the  tube  in  the  head,  the  second  for  pre-heating,  the  tliird 

for  heating  and  forming,  and  the  fourth  for  finishing  and  removal 

The  object  of  pre-heating  is  to  increase  output  and  avoid  cracking. 

of  the  glass,  and  this  principle  is  general  throughout  the  operations. 

The  next  operation  is  the  assembly  of  the  stem,  flange  and  leading 

wires,  which  are  set  up  in  machines  and  \\elded  together,  to  form 

the  foot  of  the  lamp.     Ths  foot  then  passes  to  an  ingenious  machine 

which  inserts 'the  molybdenum  hooks  that  carry  the  filament.     As 

the  wires  are  led  into  position  the  stem  is  heated  and  a  plunger 

descends  on  tiie  end  of  the  stem  causing  the  plastic  glass  to  form 

thejbutton  round  the  inserted  wires,  thus  securely  holding  the  ends. 


The  wires  are  then  cut  out  and  the  V  hooks  formed.  This  machine 
inserts  the  top  and  bottom  hooks  in  two  distinct  ojierations,  quite 
automatically. 

Meanwhile  the  filament  wire  is  being  wound  on  a  "  former  "  in  a 
zig-zag  or  figure-eight  fasliion.  The  wound  wire  is  then  heat- 
treated  on  the  former  in  a  neutral  atmosphere  so  as  to  remove  all 
grease  and  dii-t  and  to  get  rid  of  as  much  of  the  occluded  gases  as 
possible  bsfore  winding  it  on  the  lamp-stem. 

At  this  point  in  the  progress  of  manufacture  the  globes  enter 
intrays,  having  been  previously  washed.  These  trays  carry  their 
consignment  through  the  shop  from  one  stage  to  another  until 
final  packing.  The  first  operation,  seen  in  Fig.  1,  is  to  place  a 
length  of  tubing  on  to  the  globes  for  the  subsequent  evacuation 
process.  The  globes  then  go  to  the  sealing-in  machines,  each  of 
which  is  provided  with  five  heads.  In  the  first  the  wound  stem  is 
placed  in  position  ^rith  the  globe  over  it.  In  subsequent  positions 
increasing  heat  is  applied  until  in  the  final  flame  the  neck  of  the 
bulb  falls  on  to  the  flange,  and  they  are  then  welded  together. 
Excess  glass  is  removed  and  the  lamp  is  then  ready  for  exhausting. 

The  exhausting  is  done  on  another  automatic  machine.  In  this 
case,  however,  the  heads  carrying  the  lamps  are  moved  in  an  oven 
which  takes  the  form  of  an  incomplete  ring.  The  gap  in  the  ring 
is  used  for  the  final  sealing  off,  wMch  is  automatic,  and  also  for 
the  insertion  and  removal  of  the  lamp.  Inside  the  oven  the  globe 
is  first  heated  and  then  connected  in  turn  to  the  low- vacuum  system 
and  then  successive  high  vacuum  pumps.  Before  emerging  from 
the  oven  the  bulb  is  flashed  in  view  of  the  operator,  so  that  the 
degree  of  vacuum  may  be  judged.  The  operation  of  the  doors  to 
the  oven  is  entirely  automatic,  opening  and  closing  as  the  ring 
moves,  being  worked  on  the  well-kno\\Ti  "  Geneva  movement " 
principle. 

The  ntxt  operations  are  in  the  natm-e  of  finishing  operations 
namely  the  cementing  of  the  cap  to  the  bulb  and  the  soldering  of 
the  leading-in  wires  to  the  cap.  The  first  of  these  is  carried  out 
in  a  ring  type  oven  through  which  the  lamp  with  the  cemented 
cap  in  position  passes,  whilst  the  second  is  done  by  hand.  The 
finished  lamp  now  passes  to  the  checking  bench  where  the  rating 
and  voltage  are  checked.  At  tliis  stage  lamps  are  also  picked  out 
for  testing  pirrposss,  both  for  life  and  candle  power. 

The  use  of  one  tray  only  for  each  batch  of  globes  passing  through 
the  works  enables  a  close  watch  to  be  kept  not  only  on  breakages 
but  also  on  the  behaviour  of  the  raw  material  at  various  stages  of 
manufacture.  B\-  checking  the  number  of  globes  at  each  operation 
it  is  quite  simple  to  trace  at  the  same  time  any  particular  process 
that  may  be  giving  trouble.  This  method  of  watching  progress  is 
quite  simple  in  operation  in  the  works,  whilst  it  enables  all  the 
necessary  information  for  costing  purposes  to  be  quickly  obtained, 
a  feature  that  is  not  always  provided  for  where  mass  production 
methods  are  being  used. 
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Fig.  2. — The  Manufactuee  of  Small  Lamps. 

The  manufacture  of  the  smaller  miniatm-e  and  railway  and 
automobile  lamps.  Fig.  2,  and  also  the  half-watt  type  lamps,  is 
Ciirried  on  in  the  same  way,  although  natm-aUy  the  actual  sequence 
of  operation  difl'ers  from  that  given.  Every  effort  is  made  to  eusm-e 
that  the  name  Cosmos  shall  not  be  stamped  on  anji:hing  but  a 
high-class  product,  and  \rith  this  end  in  view  the  final  inspection 
and  testing  is  most  rigorous.  After  final  marking  the  lamp  is  again 
tested,  and  is  then  wrapped  and  packed  ready  for  dosjiatch. 
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Manufacture  oi'  Varnished  Cotton  and 
Silk  Cloth  for  Insulation  Purposes. 


During  the  early  daj-s  of  the  electrical  industry  ordinary  pajxr  and 
textile  fabrics  of  various  kinds  were  found  useful  for  insulating  the 
parts  of  electrical  machines.  Their  value  in  this  condition,  however, 
was  very  small,  and  i  t  was  soon  found  that  by  treating  the  paper  or 
cloth  with  varnish  the  dielectric  strength  could  Ix^  considerably  in- 
creased, and  the  practice  arose  of  painting  the  pajx-r  or  cloth  with  or 
dipi)ing  in  varnish,  followed  by  drying  under  ordinary  atmospheric 
conditions.  Subsequently  drying  in  a  heated  air  oven  was  em- 
ployed. As  the  electrical  industry  developed,  more  exacting 
requirements  and  larger  quantities  of  materials  were  desired,  and 
considerable'attention  was  given  to  the  subject  of  improving  tech. 


nically  these  crude  methods  and  materials  and  of  cheajiening  produc- 
tion. In  order  to  supply  the  demands  of  the  electrical  industry 
manufacturers  soon  realised  that  a  continuous  process  of  production, 
whereby  long  lengths  of  cloth  or  pajjer  could  be  treated,  was  a  neces- 
sity for  economical  production.  In  this  manner  the  manufacture 
of  varnished  cloth  originated  in  the  United  States  as  a  speciality, 
and  the  material  produced  was  sold  under  the  name  of  Empire  Cloth. 

In  recent  years  the  manufacture  of  varnished  cloth  and  tape  for 
insulation  purposes  has  teen  taken  up  in  this  country,  among  other 
firms,  by  the  loco  Rublier  &  Waterproofing  Company,  Ltd.,  of 
Glasgow.  Appreciating  the  enormous  development  that  is  likely 
to  take  place'in  the  electrical  industry,  this  firm  has  devoted  con- 
siderable amount  of  time  and  energy  to  the  problem  of  producing 
insulating  fabrics  of  superior  quality  on  a  large  scale.  The  bulk  of 
the  insulating  material  produced  is  varnished  cotton  cloth,  but  occa- 
sionally, where  very  thin  material  is  necessary,  such  as  for  magnetos, 
wireless  apparatus  and  electrical  instruments,  varni.shed  silk  is  used. 
The  methods  of  treatment  of  the  basic  cloths  are  very  similar  except 
that  the  composition  of  the  varnish  and  various  technical  details 
in  the  manufacture  are  adjusted  to  suit  the  different  cases. 

A  large  quantity  of  the  varnished  cotton  cloth  is  used  in  the 
form  of  bias  cut  tape,  which  creates  a  difficulty  not  often  realisiil 
either  by  the  makers  of  varnished  cloth  or  l)y  the  people  who  use  it. 
As  is  well  known,  insulating  tapes  are  subjected  to  a  certain  amount 
of  tension  when  being  wound  in  position,  and  when  the  tajx;  is  cut 
on  the  bias,  owing  to  the  fact  that  the  threads  in  the  cloth  are  not 
in  line  with  the  direction  of  pull,  the  tension  falls  upon  the  varnish 
film,  and  unless  this  film  is  tough  and  strong  it  becomes  cracked  and 
the  insulation  value  falls  enormously.  In  satisfj-ing  the  require- 
ments of  the  Jletropolitan-Vickers  Electrical  Company,  Ltd.,  and 
other  electrical  concerns,  care  is  taken  to  ensure  that  any  difficultirs 
that  arise  in  using  these  materials  are  immediately  investigated,  and 
steps  taken  to  guard  against  any  repetition,  so  that  the  loco  Rublicr 
&  Waterproofing  Company  has  always  had  a  clear  conception  of  the 
practical  requirements  in  this  class  of  material. 

It  has  be*n  found  by  repeated  tests  at  the  Jletropolitan-Vickers 
Works  that  if  bias-cut  tape  of  an  unsatisfactory  nature  is  used  the 
breakdown  voltage  in  the  case  of  a  7  mil  tape  may  fall  from  8,000 
volts  before  stretching  to  1,000  volts  after  stretching.  This  par- 
ticular feature  has  been  specially  taken  into  accoiuit,  and  the 
materials  and  methods  used  by  the  loco  Rubber  &  Waterproofing 
Company,  Ltd.,  result  in  the  film  of  varnish  formed  on  the  cloth  being 
of  such  strength  and  toughness  that  it  will  withstand  the  tension 


required  for  win<ling  without  any  great  fall  in  its  dielectric  value- 
In  the  case  of  a  7  mil  cloth  a  tension  of  6  lb.  [X^r  inch  width  can  Iw 
applied,  during  which  the  breakdown  voltage  will  not  be  less  than 
ti.lXK.)  volt.s.  .\11  the  material  numufactured  is  submitted  to  this  test. 
as  well  as  the  normal  test  of  S.UHt  volts,  tirent  attention  is  paid  to 
the  details  of  manufacture  in  order  to  ensure  that  the  thickness  and 
quahty  of  the  material  generally  is  regular.  Realising  that  this  is 
necessary  for  good  [lerformance  of  electrical  machines,  the  makers 
have  wisely  insisted  that  every  consignment  is  tested  thoroughly: 
at  the  same  time  a  close  supervision  is  kept  over  all  raw  materials, 
and  details  of  manufacture  are  controlled  by  textile  and  chemical 
experts,  who  are  equipped  with  a  very  modern  up-to-date  labora- 
tory, so  that  everything  can  be  conducted  on  a  .scientific  basis. 
Another  jioint  which  is  very  closely  watched  by  this  firm  is  that 
particular  attention  is  paid  to  the  selection  of  the  fabrics  used  and 
that  the  linishing  process  employed  ensures  uniform  thickness  and  a 
smooth  and  even  surface  on  the  cloth,  so  that  when  the  varnish  is 
applied  irregular  thicknes-ses  and  rough  surfaces  are  avoided. 

The  rolls  of  cloth  as  delivered  by  the  cotton  manufacturers  are 
cut  into  lengths  at  an  angle  of  4.5  deg.  These  lengths  are  sewn 
together  by  a  special  sewing  machine,  which  has  Ik'ou  dc\iscd  for 
the  purpose,  and  are  then  rewound  in  rolls.  l*reparator_\-  to  var- 
nishing the  rolls  are  dressed  with  a  filling  material  to  bind  the  fibres 
and  give  a  smooth  finish  after  calendering.  Experiments  carried 
out  by  the  loco  Rubber  &  Waterjjroofing  Company,  Ltd..  ha\e 
shown  that  it  is  not  desirable  to  "•  impregnate  "  the  cloth  in  the  way 
the  term  is  usually  understood,  but  that  the  best  results  can  lie 
obtained  by  applying  the  varnish  in  two  layers,  one  on  each  side  of 
tlie  cloth.  If  a  large  quafttity  of  varnish  is  absorbed  by  the  cloth  it 
■  annot  lie  successfully  dried  without  subjecting  the  material  to  a 
high  temperat\ire  which  would  damage  the  mechanical  projjerties  of 
the  cotton. 

.\fter  dressing,  the  cloth,  which  can  bo  made  either  black  or  yellow, 
is  passed  slowly  through  a  bath  of  varnish,  and  from  thence  up  drying 
towers  heated  by  steam  j)i]X"S.  The  interior  of  the  variu'shing  room 
sliowing  the  base  of  the  towers  is  shown  in  Fig.  1.  The  temperature  of 
these  towers  or  tanks  is  kept  constant  within  narrow  limits,  and  the 
sj)eed  of  the  cloth  adjusted  so  that  when  the  material  issues  at  the 
lower  end  the  varnish  is  sufficiently  dry  to  jx-rmit  re-rolling.  Thcs! 
rolls  are  then  taken  to  a  slitting  machine,  shown  in  Fig.  2,  which 
separates  the  material  into  the  required  widths,  and  at  the  same  time 
re-winds  it  in  suitable  cardboard  coils.  The  ordinary  cloth  has  a 
fairly  dry  surface,  and  is  quite  free  from  tackiness,  so  that  no  undue 
tension  is  required  to  wind  this  material  when  employed  in  ta)X) 
form.  When  desired  the  cloth  can  be  supplied  with  a  thin  coating  of 
wax  on  the  varnish  surface.     The  mantifacture  of  varnished  silk  is 


i'lj.  2. — MAXurACTrRE  of  V'.vkxisheu  Cotton. 

carried  on  in  a  similar  tasluon,  but  owing  to  i.ne  different  nature  of 
the  material,  straight  cut  tape  will  meet  practically  all  requirements 
As  with  the  cotton  cloth,  rigid  batch  testing  is  insisted  upon.  This 
testing  is,  in  fact,  regarded  as  a  main  sheet  anchor  of  successful  mass 
production  of  all  insulating  materials.  The  apparatus  and  tech- 
nical staff  required  for  this  work  is  such  that  only  in  the  case  of  firms 
manufacturing  large  quantities  is  the  expense  possible. 
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Mass  Production  of  Cooking  and 
Heating  Apparatus. 


For  many  years  before  the  war  articles  of  a  somewhat  timorous 
nature  appeared,  even  in  organs  favourable  to  electrical  develop- 
ment, discussing  whether  cooking  or  heating  by  electricity  was  a 
possibility.  How  much  the  situation  has  changed  is  clearly  shown  by 
the  fact  that  mass  production  methods  have  been  applied  with  great 
success  at  the  Ileene  Works  and  Moor-street  Works  (Birmingham), 
of  the  General  Electric  Company,  Ltd.,  to  the  manufacture  of  electric 
cooking  and  heating  devices  of  every  description  that  to-day  the 


Fig.  1.    A  Gr.iup  of  Electric  Kettles. 

weekly  output  approximates  to  the  annual  output  of  many  firms 
who  in  pre-war  days  claimed  a  leading  place  in  the  industry. 

Ileene  Works  at  the  close  of  hostilities  were  in  a  favourable  posi- 
tion for  the  adoption  of  mass  production  in  the  class  of  goods  with 
which  we  are  dealing.  Diu'ing  the  war,  in  common  mth  the  other 
works  of  the  G.E.C.,  every  possible  step  was  taken  to  ensure  a  rapid 
output  of  war  material  by  the  installation  of  special  a\itomatic 
machinery.  Immediately  after  the  armistice  the  reorganisation 
schemes  for  peace  found  these  machines  adapted  for  the  manufacture 
of  the  various  parts  of  electric  heating  appliances. 

The  British  public,  as  a  general  rule,  does  not  require  very  ornate 
designs,  and  the  G.E.C.  wisely  decided  to  concentrate  on  a  tew 
restrained,  but  none  the  less  artistic,  forms  of  radiator,  while  a 
similar  principle  has  been  applied  to  other  devices,  this  being,  as  in  all 
industries,  the  key  to  efficient  mass  production. 

Another  step  in  the  same  direction  was  the  reduction  of  the 
numbers  of  standard  tj-pes  of  element  to  three.     One  was  for  use 


Fig.  2.     Electrr  Ieuns  in  the  M.iKiNG. 

in  water-heating  apparatus,  hot  plates,  kettles,  &c.,  a  second  in 
irons,  and  the  third  in  radiators.  This  affords  a  very  mde  range  of 
interchangeability.  It  is  almost  superfluous  to  add  that  plugs  and 
sockets  for  all  these  various  appliances  are  standard.  As  also  few 
types  of  porcelain  insulators  are  used,  tetter  deliveries  are  obtained 


from  the  suppliers  than  would  be  possible  if  they  were  not  so  stan- 
dardised. The  production  of  the  elements  is  entirely  carried  out  by 
automatic  machinery,  and  very  few  seconds  are  necessary  to  convert 
a  length  of  wire  into  the  form  suitable  for  attaching  to  the  porcelain 
insulator. 

Without  entering  into  details  it  may  be  stated  that  very  little 
manual  work  is  needed  before  the  assembly  stage  is  reached.  The 
outjiut  of  the  various  machines  is  collected  rapidly  and  methodically, 
and  despatched  to  the  appropriate  assembly  bench.  Naturally,  each 
series  of  benches  is  devoted  entirely  to  work  upon  one  standard 
article. 

It  is  found  that  at  the  Ileens  Works  alone,  in  spite  of  their  excel- 
lent facilities  and  their  expert  orgamsation,  the  augmented  output 
required  Avas  unattainable.  The  Moor-street  Works  were  therefore 
recently  equipjied  for  the  manufacture  of  electric  heating  and  cooking 
apparatus,  and  with  this  added  source  of  supply,  the  machinery 
installed  being  of  course  on  the  same  up-to-date  lines  as  that  of  the 
Ileene  Works,  it  may  now  be  held  that  the  output  comes  well  witliin 
the  designation  of  '"  mass-production."  Rapid  and  methodical 
progression  through  the  various  shops,  coupled  with  the  u.se  of  high 
speed  automatic  machinery,  has  led  witliin  A  comparatively  brief 
time  to  the  j^roduction  of  heating  and  cooking  applianws  on  a  scale 
which  before  the  war  was  undreamt  of,  and  which  is  likely  to  be 
greatty  increased  before  many  years  have  passed. 


Benn  Brothers  Staff  Dinner. 


The  staff  of  Messrs.  Benn  Brothers,  Ltd.,  were  entertained  by  the 
directors  at  a  dinner  at  the  Holborn  Restaurant,  London,  on  Friday  last. 
Sir  John  Benn  (the  chairman  of  directors  and  founder  of  the  firm)  was  in 
the  chair,  accompanied  by  Lady  Benn  ;  and  all  grades  of  employees, 
including  the  provincial  representatives,  were  present,  the  company 
numbering  about  100.  \ 

After  tlie  loyal  toasts  had  been  honoured  on  the  call  of  the  Chairman, 
Mr.  Ernest  Benn,  C'.B.E.,  submitted  the  toast  of  "  The  Staff."  He 
reminded  the  company  that  that  was  the  first  anniversary  of  the  estab- 
lishment of  Benn  Brothers  Prosperity  Sharing  Scheme.  Since  they 
last  met  at  their  staff  dinner  they  had  had  to  mourn  the  loss  of  Mr.  JuUus 
Benn,  one  of  their  founders.  They  had  also  to  regret  the  absence  of 
Mr.  Haslam,  through  continued  illness  which  had  caused  his  retirement 
from  the  Board.  It  had  been  their  pleasure  and  duty  to  add  to  the  staff 
during  the  year  some  10  or  12  ex-officers  of  H.M.  Forces,  and  he  offered 
a  hearty  welcome  to  those  newcomers.  The  year  through  which  they 
had  passed  had  been  one  of  the  most  remarkable  for  its  hopes  and  its 
realisations  in  the  history  of  the  publishing  profession.  On  the  one  hand, 
it  was  full  of  marvellous  successes  ;  on  the  other,  it  had  brought  diificulties 
in  regard  to  printing  and  paper  supplies  that  rendered  the  outlook  most 
serious. 

Mr.  Benn  referred  ttf  the  satisfactory  working  of  the  Saturday  closing 
arrangements  and  to  the  bonus  sharing  scheme.  Last  year  they  had  paid 
to  each  member  a  sum  equal  to  a  dividend  of  5  per  cent,  upon  the  annual 
value  of  their  wages.  A  similar  bonus  was  distributed  among  the  staff 
at  the  end  of  the  first  six  months  of  the  current  year.  Owing  to  the 
difficulties  arising  out  of  the  unprecedented  situation  in  the  paper  trade, 
the  prospect  had  become  problematical,  and  it  was  impossible  at  the 
moment  to  make  any  definite  statement  as  to  whether  the  result  of  the 
year's  working  would  enable  them  to  make  a  second  distribution  in  June. 
The  success  of  Benn  Brothers  as  a  firm  he  attributed,  among  other  causes, 
chiefly  to  the  fine  spirit  of  loyalty  and  co-operation  which  ran  through 
the  whole  of  the  establishment  and  to  the  development  of  the  system  of 
individual  responsibility. 

Mr.  E.  E.  ST.4RKE,  in  responding,  after  paying  a  tribute  on  behalf  of  the 
staff  to  the  memory  of  Mr.  Julius  Benn,  said  that  the  directorate  of  Benn 
Brothers,  which  had  preserved  its  character  through  so  many  years,  and 
whose  traditions  were  so  intimately  associated  with  our  commercial  life, 
was  the  personification  of  the  qualities  that  had  made  the  firm  so  great 
and  powerful  a  name  in  the  pubUshing  profession.  The  excellent  results 
of  which  Mr.  Ernest  Benn  had  spoken  would  not  have  been  achieved  had 
they  not  been  influenced  by  men  of  brain,  foresight  and  appreciation. 
On'behalf  of  all,  he  could  assure  the  directors  that  they  would  receive 
their  hearty  support  and  loyal  co-operation  in  the  future  as  in  the  ]>ast.^^ 

Sir  John  Benn,  in  briefly  acknowledging  the  toast  of  "  The  Firm  " 
(proposed  by  Mr.  W.  E.  Warrilow),  alluded  to  the  inexorable  onward 
march  of  Time.  The  40  years  since  he  founded  "  The  Cabinet  Maker," 
the  first  of  the  series  of  papers  now  owned  by  Benn  Brothers,  Ltd.,  had 
brought  him  many  friendships  and  left  fragrant  memories  of  faithful 
service.  Capt.  Wedgwood  Benn,  M.P.,  who  was  also  coupled  with  the 
toast,  replied  in  feUcitous  terms. 

Under  the  direction  of  Mr.  J.  P.  H.  BewShek,  a  very  pleasant  programme 
of  musical  items  was  carried  out. 


The  King  of  Spain  visited  Senatore  Marconi's  yacht  "  Elettra  "  at 
Seville  ou  the  27th  inst.,  when  a  Wireless  Telephone  Message  was 
transmitted  to  his  Majesty  from  the  Marconi  wireless  telephone  station 
at  Chelmsford  by  Senor  J.  E.  Roura,  President  of  the  Spanish  Chamber 
of  Commerce. 
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Gorrespundeiice. 

CHELMSFORD  STREET  LIGHTING  CONTRACT. 

TO   THE    EDITOR   OF  THE   ELECTKICI.W. 

Sir  :  As  the  Press  have  drawn  attention  to  the  fact  that 
Chehnsford  has  decidt'd  to  revert  to  tlie  use  of  gas  for  the 
street  ligliting  of  the  Borough,  I  would  ask  you  to  publish  this 
letter  explaining  our  view  of  the  case. 

The  streets  of  Chelmsford  have  been  lighted  by  electricity 
for  over  30  years.  It  has  been  stated  that  Chelmsford  was 
the  first  town  in  the  United  Kingdom  to  use  electricity  exclu- 
sively for  street  lighting.  My  recollection  of  the  matter  is 
that  Farehain  was  lighted  in  this  way  a  few  months  before 
Chelmsford.  There  is  no  doubt,  however,  that  Chelmsford 
was  one  of  the  pioneers,  and  it  has  always  maintained  its 
position  in  the  electrical  world.  The  old-established  firm  of 
Crompton  &  Company  is  still  pre-eminent  in  the  manufacture 
of  electrical  machinery,  and  in  more  recent  years  Marconi's 
Wireless  Telegraphy  Works  have,  by  their  establishment  at 
Chelmsford,  associated  the  town  with  another  branch  of  the 
electrical  industry.  The  contract  under  which  we  carried 
out  the  street  lighting  at  Chelmsford  came  to  an  end  on  the 
31st  March  last,  and  it  was  not  renewed  as  our  tender  for  a 
new  contract  was  not  accepted. 

In  1914  the  main  street  of  the  town  was  lighted  by  flame 
arc  lamps,  the  other  streets  by  means  of  100  c.p.  incandescent 
lamps,  except  for  a  few,  which  were  lighted  by  gas. 

Our  tender,  which  was  refused,  provided  that  we  should 
light  the  main  street  by  means  of  i-watt  lamps,  taking  the 
same  amount  of  energy  as  the  pre-war  arc  lamps,  and  for  this 
we  tendered  the  pre-war  price.  For  the  other  streets  we 
tendered  at  an  increase  of  59  per  cent.,  i.e.,  £5  instead  of  3 
guineas  per  lamp  per  annum.  These  prices  are,  surely,  a  mode- 
rate increase-  in  view  of  the  changed  circumstances  in  regard 
to  the  cost  of  material  and  labour.  We  have  not  been  told 
why  our  tender  was  refused,  but  we  understand  that  the  gas 
lighting  scheme  shows  a  saving  on  the  rates  which  we  put 
forward. 

The  Chelmsford  Gas  Company  was  some  years  ago  taken  over 
by  the  Chelmsford  Corporation,  and  the  rate  of  3s.  5d.  per 
1,000  cubic  feet  charged  by  the  Gas  Company  in  1914  has  now 
been  increased  to  5s.  7d.,  an  increase  of  64  per  cent. 

In  the  past  we  secured  the  street  lighting  in  competition 
with  gas  ;  it  would  appear,  therefore,  that  it  is  proposed  to 
provide  gas  for  street  lighting  purposes  much  below  the  present 
price  to  the  general  public  ;  moreover  it  will,  of  course,  be 
necessary  to  provide  gas  lighting  equipment  for  all  the  streets 
and  at  present  prices. 

We  can  quite  understand  that  having  acquired  the  Gas 
\\  orks  the  Corporation  of  Chelmsford  are  desirous  of  providing 
their  own  street  lighting,  but  would  like  to  take  this  oppor- 
tunity of  pointing  out  that  their  decision  cannot  have  been 
influenced  by  any  unreasonable  demand  on  our  part. — I  am, 
&c., 

London,  April  17.  K.  A.  Scott  Moncrieff, 

Managing  Director,  Electric  Supply  Corporation. 


"  The  Electrician  "'  Electrical  Trades 
Directory. 

We  imioh  regret  the  delay  that  has  occurred  in  the  ]iul>lication  of  the 
1920  edition  of  "  The  Electriclvx  Electrical  Trades'  Directory."  As 
it  should  have  been  published  by  March  1,  we  have  not  been  surprised 
to  receive  many  inquiries  asking  the  reason  of  its  non-appearance. 
There  are  two  cliief  reasons  for  the  delay  :  The  first  is  that,  in  order  to 
increase  the  admitted  utility  of  the  volume,  the  publishers  have  taken 
the  enterprising  step  of  having  the  whole  of  the  type  re-set.  This  will 
greatly  enhance  the  value  of  the  directory.  The  second  is  due  to  the 
paper  shortage,  which  is  causing  considerable  difficulties  throughout 
the  whole  of  the  publishing  and  printing  trades.  For  instance,  orders 
for  paper  placed  as  long  ago  as  six  months  have  only  just  been  executed. 
Nevertheless,  the  whole  of  the  1920  edition  of  the  Directory  has  now 
been  printed  and  is  in  the  binders'  hands,  and  we  hope,  therefore,  that 
the  electrical  industry  will  wait  as  patiently  as  it  can  for  the  short  extra 
time  before  which  it  will  bs  placed  at  their  disposal.  The  demand  for 
advance  copies  has  baen  very  large,  and  the  price  of  the  boik  will  ba 
25s.  net. 


Iiistitulioii    oli    Mechanical    lilnijineers 
Dinner. 


The  first  annivei-sary  dimier  of  the  Institution  of  .Moihanical 
Engineers  hiUl  siiue  the  war  took  place  at  Connaught  Hooms. 
Great  Qiieeii-streit.  London,  W.C,  im  Thursday,  April  22,  the 
President,  ('apt.  H.  Rial!  Sankey,  C.B..  f'.B.K.,  being  in  the  chair. 
Those  i)resent  incliulcd  the  Rt.  Hon.  Lord  Birkenhead,  Lord  High 
Chancellor  :  .Major-tien.  Sir  W.  A.  Liddell,  K:C..M.G.,  Dii'oetor  of 
Fortifications  and  Works  ;  Sir  H.  Acton  Blake,  K.C'.M.G.,  Deputy 
JIaster  of  Trinity  House  ;  Sir  Herbert  Cit>edy,  K.C.B..  Secretary  of 
the  War  Office  :'  Sir  J.  J.  Thomson,  O.M..  President  of  the  Koyal 
Society;  Sir  F.  W.  Dyson.  F.R.S.,  Astronomer  Royal:  the  Hon. 
Sir  Charles  A.  Parsons,  President  of  the  British  AssociiUion  ; 
Mr.  Roger  T.  Smith,  President  of  the  Institution  of  Klectrical 
Engineers  ;  Eng.  Vice-Admiral  Sir  George  Goodwin,  President  of 
the  Institute  of  .Metals  ;  Sir  W.  H.  Bragg,  K.B.E.,  President  of  the 
Physical  Society  ;   and  Prof.  Giiillnume. 

Mr.  W.  H.  P.A.TCHEi,L  proposed  the  toast  of  "  The  Houses  of  Parlia- 
ment." 

The  LoKD  High  Chancellok,  in  reply,  said  that  democracy  with  all 
its  faults  had  not  been  conquered  by  despotism,  and  despotism  woulil 
not  be  the  government  of  the  future.  Democracy  had  l»cn  challenged 
by  the  admirers  of  the  Russian  system,  who  had  declared  that  majority 
should  not  rule,  that  Parliament  was  obsolete,  and  would  have  to  bo 
superseded  by  committees  of  shops  stewards  and  other  well  equipped 
statesmen,  i'he  tyranny  of  absolute  monarchy  would  bo  preferable  to 
the  tyranny  which  was  indicated  by  such  a  state  of  things.  He  believed 
the  reason  why  the  country  had  given  the  Government  so  much  of  its 
confidence  in  the  last  fortnight  was  not  that  it  was  satisfied  with  all  the 
Government  had  done,  but  that  it  knew  that  the  Government  had  never 
faltered  on  the  fundamental  issue  of  imposing  our  will  on  our  enemies, 
and  that  since  the  war  it  had  never  ceased  to  do  everything  in  its  power 
to  win  for  this  countrj'  the  great  fruits  of  its  sacrifices. 

The  President  in  proposing  the  toast  of  "  His  Majesty's  Forces  " 
said  that  during  the  war  l,3-t4  of  the  members  of  the  Institution  had 
served  in  the  forces  and  many  more  had  had  to  remain  at  their  posts  to 
win  the  war  by  engineering  work.  While  in  the  past  the  forces  of  the 
Crown  had  been  a  close  corporation  the  war  had  turned  the  nation  into 
His  Majesty's  Forces. 

Major-General  Sir  W.  A.  Liddell,  in  reply,  agreed  that  the  last  war 
had  been  an  engineer's  war,  but  the  next  war,  if  ever  there  was  one, 
would  be  a  mechanical  engineer's  war,  because  the  use  of  mechanical 
and  electrical  power  must  go  on  increasing. 

The  toast  of  "  Kindred  Societies  "  was  proposed  by  Sir  John  Dew- 
RASCE,  who  called  attention  to  the  very  useful  work  that  was  being  done 
by  scientific  and  technical  societies  in  combination  in  carrying  out  work 
of  the  British  Standards  Association  and  the  National  Physical  Labora- 
tory. The  latter  had,  during  the  war,  been  an  asset  whose  value  could 
hardly  be  over-rated.  The  education  and  status  of  candidates  for 
admission  to  scientific  and  technical  societies  could  not  be  dissociated 
from  the  question  of  education  generally.  The  membership  of  such 
societies  should  not  be  regarded  as  a  substitute  for  university  degree. 

Sir  J.  J.  TnoMSox,  in  reply,  said  that  the  methods  and  difficulties  of 
pure  and  applied  science  were  to  a  large  extent  the  same.  Indeed,  the 
difficulties  of  the  latter  might  be  greater,  for  the  former  had  only  to  deal 
with  the  forces  of  nature  while  the  latter  had  to  deal  with  the  forces  of 
human  nature.  He  thought  that  in  unexpectedness  the  human  being 
transcended  all  the  apparatus  which  now  crowded  our  laboratories. 
The  engineer  had  also  to  deal  with  the  questions  of  finance  from  which 
questions  the  pure  scientist  was  free  as  ho  had  no  finance  !  The  war 
had  done  a  great  deal  for  science  and  had  taught  scientists  the  great 
difference  between  inventing  a  thing  and  bringing  it  to  a  stage  when  it 
could  be  submitted  to  the  rough  usage  of  everyday  life.  The  war  had 
also  shown  it  was  probable  that  there  was  no  scientific  knowledge  which 
could  not  be  adajjted  to  the  service  of  man.  The  development  of  the 
thermionic  valve  was  a  case  in  point. 

Sir  Joiix  GiiiKFiTHS  in  proposing  the  toast  of  the  "  Institution  of 
Mechanical  Kngineers  '  said  that  there  had  been  differences  between 
various  learned  societies  during  the  past  year  on  the  subject  of  registra- 
tion, but  with  good  temjier  on  all  sides  a  satisfactory  conclusion  should  ba 
reached.  It  was  the  Institution  of  Civil  Engineers'  desire  to  register 
engineers  who  were  not  members  of  the  Institution  of  Civil  Engineers. 
This  gave  rise  to  difficulties  of  definition,  but  sooner  or  later  agreement 
must  be  reached  as  to  what  constituted  a  civil  engineer,  what  his  general 
education,  his  technical  education  and  his  professional  education  and 
professional  ex])erience  should  be.  . 

The  President,  in  reply,  said  that  he  was  glad  Sir  John  Grifliths  had 
removed  the  mis<-onception  which  was  in  many  minds  on  this  question 
of  registration.  The  Bill  had  originally  been  somewhat  circumscribed, 
and  the  Institution  of  .Mechanical  Engineers  could  not,  therefore,  see 
their  way  to  agree  to  all  that  was  proposed.  Engineers  desired  registra- 
tion in  order  to  improve  their  status.  He  suggested  a  conference  of  the 
leading  institutions  which  should  be  unofficial  at  first  to  determine 
procedure.  He  hoped  that  this  arrangement  would  lead  to  the  establish- 
ment of  an  Engineering  Senate  and  a  conjoint  board  for  examinatiojis, 
the  expe.ises  of  which  were  now  prohibitive.    ,],]•,.       , 
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Electricity  Supply. 

Worcester  Corporation  has  ajiplied  for  sanction  to  borrow  £15,000 
for  additional  cables,  sub-station  equipment,  &c. 

We  regret  that  the  promoters  of  the  Dartjioor  Hydbo-electbic 
Scheme  have  been  compelled,  owing  to  the  opposition  to  the  Bill,  not 
to  proceed  further  with  the  measure  this  j'ear. 

The  Ammantoed  Urban  Council  has  agreed  to  purchase  the  local 
electricity  works  from  Mr.  Herbert.  The  purchase  price  will  amount 
to  about'flo.OOO. 

Stepney  (London)  Council  is  recommended  by  the  Finance  Com- 
mittee to  increase  the  salary  of  the  borough  electrical  engineer,  Jlr. 
W.  C.  P.  Tapper,  from  £1,150  to  £1,700. 

There  are  at  present  5,070  consumers  of  the  HAMJraRSMiTH  (London) 
electricity  department.  Tenders  are  to  be  invited  for  two  8,000  to 
10.000  kw.  turbo-generating  sets.  As  there  were  so  few  tenders  for  the 
supply  of  aimual  stores,  no  tenders  were  accepted  ;  but  orders  will  be 
given"  out  as  required.  The  Electricity  Committee  having  considered 
the  tenders  for  the  supply  of  e.h.t.  and  l.t.  cables,  transformers,  switch- 
gear,  &c.,  recommend  the  acceptance  of  offers  for  certain  of  the  items. 

Bbightox  Corporation  has  decided  to  apply  for  powers  to  supply 
electricity  in  the  Portslade  district.  Already  supply  is  given  to  certain 
big  businesses  in  the  area  and  arrangements  have  been  made  with  Port- 
slade Urban  Coimcil  to  supply  the  whole  of  the  area.  The  prices  for 
current  will  be  12i  per  cent,  above  those  charged  to  Brighton  consumers. 
Certain  of  the  existing  mains  can  be  utilised  and  the  engineer  (JLr.  J. 
Christie)  is  confident  that  the  revenue  already  assured  will  justify  the 
Corporation  in  embarking  on  the  scheme. 

The  Electricity  Commissioners  have  intimated  to  W-iBElxoTON 
Comicil  that  a  new  generating  station  in  the  town  is  not  in  accordance 
«-ith  their  ideas,  but  the  installation  of  an  additional  generating  set 
at  the  existing  station  would  receive  favourable  consideration.  The 
Council  has  therefore  decided  to  apply  for  sanction  to  borrow  £183,433 
for  extending  the  existing  plant,  and  the  proposal  to  obtain  a  temporary 
supply  of  current  from  the  Widnes  power  station  of  the  United  Alkali 
Company  has  been  abandoned.  The  charge  for  current  for  lighting  has 
been  increased  by  10  per  cent,  and  for  power  and  heating  by  20  per  cent. 

Brighton"  Corporation  has  adopted  the  scheme  prepared  by  Mr.  Christie 
for  the  srppLV  of  electbicity  to  the  municip-\i.  houses  at  JIoclse- 
COMBE.  The  consumer  must  enter  into  an  agreement  with  the  Corpora- 
tion to  take  a  fixed  maximum  demand  each  quarter,  at  the  rate  of  Is.  a 
week  in  the  summer  six  months,  and  2s.  a  week  in  the  winter  six  months, 
per  100  watts  of  demand.  Controls  will  be  fitted,  so  that  if  the  consumer 
is  taking  too  much  electricity  at  any  time,  the  lights  will  flicker  or  go 
dim  untU  the  extra  lights  have  been  switched  off  and  the  load  reduced 
to  the  agreed  amount.  Various  adjustments  will  be  made  to  ensure 
that  the  cost  comes  to  about  the  same  as  that  charged  to  other  con- 
sumers. Application  is  to  be  made  for  sanction  to  borrow  £5,000  for 
20  years  for  the  cable  service  and  street  works,  and  £2,500  for  controlling 
devices.     The  tenants  will  be  required  to  use  electric  light  exclusively. 

Among  the  new  housing  schemes  for  which  electric  lighting  is  to  be 
adopted  are  those  of  Kilmarnock  and  Aberdeen  Corporations.  Tenders 
are  being  invited  by  the  former  and  at  Aberdeen  the  Electricity  Com- 
mittee is  consulting  with  other  committees  as  to  the  supply  of  electricity 
for  the  new  houses  to  be  built  in  Torry.  At  Sheffield  the  chairman  of  the 
Estates  Committee  reports  that  the  cost  of  wiring  and  installing  the 
fittings  in  the  Corporation  houses  on  the  Walkley  Hall  Estate  will  be  £10 
per  house,  the  total  cost  tieing  £1,840.  Arbroath  Council  has  been  in- 
formed by  the  Jlinistry  of  Health  that  it  has  no  objection  to  the  proposal 
to  install  electric  light  in  the  new  houses,  subject  to  satisfactory  tenders 
being  received. 

Electric   Traction. 

WiGAN  Council  have  applied  for  sanction  to  borrow  £26,000  for  the 
purchase  of  12  new  double-deck,  broad  gauge  tramcars. 

The  Gateshead  &  District  Tbamway'S  Company  has  decided  to  dis- 
card the  use  of  centre  tramway  standards,  and  side  poles  with  span  wires 
are  to  be  substituted.  The  track  is  to  be  doubled  in  busy  centres,  and  it 
is  expected  that  in  the  near  future  the  Gateshead  lines  will  be  linked  up 
with  Xewcastle  and  the  Northumberland  coast. 

The  Keighley"  trackless  trolly  system  is  in  a  bad  condition  and 
great  difficulty  is  being  experienced  in  effecting  repairs.  The  cars  being 
of  Austrian  make,  it  is  impossible  to  secure  extra  parts,  and  carry  out 
repairs.  The  Chairman  of  the  Tramways  Committee  said  that  to  convert 
the  motors  from  the  Austrian  to  a  British  t'i'pe  would  be  very  expensive. 
It  was  hoped  to  have  an  improved  service  in  the  very  near  future. 

The  London  County"  Council  is  extremely  unfortunate  in  its  legis- 
lative proposals  for  the  extension  and  improvement  of  its  tramway 
system.  The  Borough  Councils  possess  the  right  of  veto  on  extensions, 
and  several  of  them  objected  to  the  proposals  in  this  year's  L.C.C.  BUI, 
which  were  of  a  comprehensive  character.  As  the  Standing  Orders  had 
not  been  comphed  with,  a  proposal  was  made  in  the  House  of  Commons 
last  week  to  dispense  with  their  compliance.  The  motion  was,  however, 
rejected,  and  further  delay  will  occur  before  the  L.C.C.  can  get  the 
jjowers  it  requires  to  put  its  tramways  on  a  proper  basis  to  meet  existing 
requirements.  Though  some  of  the  proposed  extensions  were  very 
undesirable,  others  would  be  useful  connecting  links,  and  it  is  a  pity 
that  the  good  should  have  been  rejected  with  the  bad.  In  our  opinion, 
it  would  have  been  much  better  if  the  Bill  had  been  allowed  to  proceed, 
60  that  a  Committee  cotUd  consider  its  merits.  . 


Foreign  Notes. 

It  is  announced  that  a  group  of  Spanish  capitalists  have  acquired  the 
Santiago  (Chili)  &  Buenos  AnsES  electric  supply  and  tramway  under- 
takings of  the  Deutsche  Ubersceische  Elektricitats  Gesellschaft. 

An  issue  of  5.V  per  cent,  railway  bonds  was  recently  made  by  the 
Swiss  Federal  Railway's,  for  the  purpose  of  obtaining  the  funds  neces- 
sary for  the  electrification  of  the  Federal  Railways. 

The  Allgemeine  Elektricitats  Gesellsch.aft,  of  Berlin,  which 
proposes  to  absorb  the  Felten  &  Guilleaume  Carlswerk  A.G.,  has  decided 
to  increase  its  share  capital  from  200  to  300  million  marks.  When  the 
amalgamation  has  taken  place,  the  A. E.G.  wiU  be  the  largest  German 
industrial  unit.  Some  time  ago  the  A.E.G.  acquired  the  lamp  works 
of  the  Auer  Company  and  formed  a  trust  for  the  electric  lamp  industry. 

Gatalogaes,  Price   Lists,  &c. 

List  Xo.  302  of  the  Sun  Electrical  Co5ipany,  Ltd.,  gives  particulars 
and  prices  of  all  lamps  at  present  available.  Copies  may  be  had  from 
57  9,  Xeal-street,  Long-acre,  W.C.2. 

A  striking  poster,  well  printed  in  colours,  has  been  issued  by  the 
British  Electric  Development  Association,  which  brings  out  clearly 
the  economic  and  other  advantagas  of  electric  cooking.  Copies  may  be 
obtained  from  the  director  and  secretary.  Sir.  J.  W.  Beaucharap,  Hamp- 
den House,  84,  Kingsway,  London,  W.C.2. 

The  Chloride  Electrical  Stobage  Company  has  issued  a  neat  folder 
dealing  in  a  concise  manner  with  "  Nine  points  of  special  excellence 
about  "the  Exidc  Battery"  for  starting,  lighting  and  ignition  purposes. 
Copies  of  the  folder  may  be  obtained  from  Clifton  Junction,  Man- 
chester, or  the  company's  London  showrooms,  320,  Shaftesbury-avenue, 
W.C.2. 

Messrs.  Siemens  Bros.  &  Company,  Ltd.,  Palace-place-mansions, 
W.8,  have  issued  a  pamphlet  which  contains  a  description  of  their  Elec- 
tric Helm  Indicator,  with  diagrams  of  connections.  The  apparatus 
has  Wen  designed  to  indicate  the  angle  of  a  ship's  rudder  or  helm  in  a 
reliable  manner  on  the  navigation  bridge  ;  or,  if  desired,  in  any  other 
position.  It  is  operated  by  a  separate  battery  of  one  dry  cell,  being  thus 
independent  of  the  ordinary  electric  supply  of  the  ship.  The  angle  of 
the  rudder  is  indicated  positively  each  5  deg.  without  any  backlash,  so 
that  the  usual  trouble  experienced  with  gear  operated  by  chains  and  wire 
ropes  is  absent.  The  gear  is  simple  and  strong,  consisting  of  a  switch, 
an  indicator  and  a  battery. 

Bnsiness  Items,  &c. 

The  telephone  number  of  the  Sloan  Electrical  Company,  Ltd.,  is 
Clerkenwell  2032  (four  lines). 

Messrs.  Connolly's  (Blackley),  Ltd.,  have  opened  offices  and  stores  at 
Bradfield  House,  27,  Hunslet-road,  Leeds,  where  stocks  wUl  bs  kept  of 
all  their  manufactures,  such  as  insulated  wires  and  cables,  cotton  and  silk 
covered  w"ires,  &c. 

The  partnership  between  Thos.  A.  Tooley,  Hy.  A.  Burrows  and  Noah 
Emberton  (trading  as  Tooley,  Emberton  &  Burrows),  electrical  engineers, 
&c..  5.  Lytton-grove,  Seaforth,  Lanes.,  has  been  dissolved.  Debts  by 
Messrs.  Tooley  and  Burrows. 

Capt.  J.  Himtington  has  been  appointed  district  manager  for  Bristol 
and  the  S.W.  of  England  by  Messrs.  Simplex  Conduits,  Ltd.  Capt. 
Huntington  joined  the  firm  18  years  ago,  and  has  held  many  positions  on 
both  the  sales  and  works  side  of  the  business.  He  served  during  the  war, 
was  mentioned  in  despatches,  and  gazetted  captain.  He  rejoined  his 
old  firm  in  1919. 

Personal  and   Appointments. 

Dr.  J.  H.  Andrew  has  been  appointed  professor  of  metallurgy  at  the 
Royal  Technical  College,  Glasgow. 

Mr.  J.  P.  Kelly,  B.Sc,  has  been  appointed  lecturer  in  electrical  engi- 
neering at  th^  Heriot  Watt  Technical  College,  Edinburgh. 

Prof.  H.  .1.  W.  Hethermgton,  of  Cardiff,  has  been  appointed  Principal 
of  Exeter  University  College  in  succession  to  Principal  Clayden,  who  has 
recently  resigned. 

Mr.  .J.  H.  Bolam,  M.Sc,  M.I.E.E.,  has  resigned  his  position  as  Borough 
Electrical  Engineer  at  Weymouth  and  he  will  sail  for  India  on  the 
22nd  prox.  in  order  to  take  up  an  appointment  with  an  engineering 
firm  interested  in  power  supply. 

Rochdale  Corporation  is  recommended  to  increase  the  salary  of  Mr. 
F  H  Rudd,  borough  electrical  engineer,  from  £500  to  £700,  with  a 
further  increment  of  £50  next  year  and  £50  in  1922.  The  Tramways 
Committee  also  recommend  that  the  salary  of  the  general  manager 
(Mr.  Cieorge  Webster)  be  increased  from  £600  to  £800  per  annum. 

The  Board  of  Trade  have  appointed  Mr.  T.  Turner  to  be  secretary 
to  the  Water  Power  Resources  Committee,  in  place  of  Mr.  R.  T.  G. 
French,  and  communications  should  be  addressed  to  Mr.  Turner  at  the 
Board  of  Trade  offices.  Great  George-street,  S.W.I.  Mr.  French  will, 
however,  continue  to  assist  in  the  work  of  the  Committee  so  far  as  his 
new  duties  as  secretary  to  the  Electricity  Commissioners  will  permit. 

Liianldation, 

The  AlUance  Electrical  Company.  Ltd.,  is  being  wound  up  voluntarily 
for  the  purpose  of  Uquidation,  and  Miss  E.  McArthur  has  been  appointed 
liquidator,  with  authority  to  consent  to  the  registration  of  a  new  com- 
pany under  the  name  of  "the  AlUance  Electrical  Company,  Ltd.,  and  to 
enter  into  an  agreement  with  such  company. 
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Miscellaneous. 

Cable  steamers  stftrtoil  on  Mumlay  to  lay  a  nkw  .sibmarine  teleoraph 
(ABLE  across  the  Channel  from  Dover  to  Dstend. 

We  regret  to  announio  the  death  of  Mr.  MxRLSORoroH  R.  Pryor, 
director  of  the  Central  Electric  Supply  and  the  St.  James's  &  Pall  Mall 
Electric  Light  Companies. 

Strong  opposition  is  being  organised  against  the  proposed  i.ncrease 
OF  THE  E.KCESS  PROFITS  Dt'TY,  and  the  Association  of  British  Chambers 
of  Commerce  has  requested  the  Chancellor  to  rtneive  a  deputation  on 
the  subject.  The  Federation  of  British  Indu.stries  will  make  a  similar 
protest,  and  a  conference  of  manufacturers,  called  by  the  National  Union 
of  Manufacturers,  will  be  held  at  the  Guildhall,  London,  E.C.,  on  May  7, 
in  ortler  to  consider  the  position. 

We  are  not  surprised  to  learn  that  the  Federation  of  British  Industries 
have  protested  to  the  Board  of  Trade  against  the  methods  of  the  Central 
Profiteering  Committee  in  publishing  the  recent  Report  on  the  Electric 
L.\MP  Indistry.  It  is  allegtd  that  the  Committee  published  confidential 
matter  as  to  labour  costs,  material,  &c.,  in  contravention  of  clause  5  of 
the  Profiteering  Act,  and  this  publication  is  considered  to  be  most  detri- 
mental to  the  interests  of  British  industry.  The  Federation  think  that 
profiteering  committees  should  have  higher  technical  qualifications  for 
their  task  than  they  possess  at  present,  and  a  committee  has  been  ap- 
pointed to  make  representations  on  the  subject. 

In  reply  to  a  question  in  the  House  of  Commons  on  Monday,  Sir  R. 
Home  said  that  the  representations  made  by  the  Electric  Lamj)  Manu- 
facturers' Association  concerning  the  report  on  the  electric  lamp  industry 
had  been  referred  to  the  Sub-committee  in  order  that  thty  might  con- 
sider whether  they  desire  to  modify  their  report  in  any  respect  in  con- 
sequence of  the  representations.  The  Sub-committee's  reply  was  only 
received  on  Saturday  afternoon,  and  imtil  he  had  had  an  opportunity  of 
considering  it  he  was  unable  to  make  a  definite  statement  on  the  matter. 
The  annual  general  meeting  of  the  Electrical  Trades  Bexevolext 
IxsTiTTTiox  was  held  on  Monday  under  the  presidency  of  Mr.  J.  Y. 
Fletcher. 

The  Chairman,  in  moving  the  adoption  of  the  Committee's  report  and 
the  accounts,  stated  that  the  income  for  1919  was  £3,502,  compared  with 
£1,188  in  1919.  This  satisfactory  increase  was  due  to  Mr.  Hunter's 
appeal,  which  was  sent  out  at  the  end  of  1918,  and  the  api^eal  by  Mr. 
Cash  at  the  annual  festival,  which  was  held  for  the  first  time  since  the 
war.  Members'  subscriptions  showed  a  total  of  £2.59  (against  £121). 
The  number  of  members  had  increased  from  115  to  181,  and  the  number 
of  life  members  was  now  81  (against  01 ).  with  an  increase  in  contributions 
from  that  source  of  £391.  Dividends  received  were  £524  (against  £432). 
The  cost  of  working  the  Institution  increased  from  £186  to  £258,  the 
increase  being  largely  due  to  the  cost  of  sending  out  the  appeals  in 
connection  «ith  the  festival  and  to  increased  cost  of  postage  and  sta- 
tionery. The  number  of  applications  for  assistance  in  the  past  year, 
although  they  resulted  in  twice  as  many  grants  being  made  as  were  made 
in  the  previous  year,  were  still  almost  negligible,  a  fact  which  was  entirely 
due  to  the  condition  of  the  labour  market.  Assistance  was  given  to  every 
qualified  person  who  appUed,  but  it  might  be  viewed  as  a  matter  of 
certainty  that  the  time  was  not  far  distant  when  the  condition  of  the 
labour  market  would  be  much  changed,  when  undoubtedly  there  would 
be  heavy  calls  on  the  resources  of  the  Institution.  The  amount  carried 
forward  to  capital  account  was  £3,143  (compared  vrith  £962) ;  of  this 
sum,  £1,733  had  been  invested  in  5  per  cent.  War  Bonds  and  a  4  per  cent, 
funding  loan,  and  during  the  year  a  further  £1,742  had  been  invested 
in  5  per  cent.  War  Bonds.     The  total  of  investments  was  £12,539. 

Mr.  H.  Bevls  seconded  the  motion  for  the  adoption  of  the  report  and 
accounts,  and  it  was  carried  imanimously.  On  the  motion  of  Mr.  R.  W. 
HuGHMAX,  Messrs.  W.  B.  Esson,  E.  Garcke,  T.  E.  Gatehousf,  C.  E. 
Himter,  Sir  Ernest  Spencer  and  Mr.  Geo.  Sutton  were  re-elected  as 
members  of  the  Committee.  Mr.  Bevis  proposed  the  election  of  the 
chairman  (Mr.  Fletcher)  as  a  member  of  the  Committee,  and  Mr. 
F.  B.  0.  Hawes  (secretary),  on  behalf  of  the  Glasgow  Local  Committee, 
proposed  the  election  of  Sir.  R.  B.  Mitchell,  city  electrical  engineer  of 
Glasgow.     Both  proposals  were  adopted. 

The  Chair-Max  proposed  that  rule  17  be  amended  by  substituting  £12 
for  £6  in  the  fifth  line,  and  £100  for  £50  in  the  tenth'line.  This  would 
enable  the  Committee  to  make  grants  to  the  children  of  deceased  mem- 
bers at  higher  rates  than  were  now  permitted.  The  motion  was  seconded 
by  Mr.  J.  E.  Edgecombe  and  carried  imanimously,  and  a  special  meeting 
mil  be  convened  to  confirm  it. 


Institution  Notes. 

A  special  general  meeting  of  the  Roxtgex  Society  will  be  held  on 
May  4  to  consider  certain  alterations  of  the  rules,  including  the  increase 
of  the  annual  subscription  from  one  to  two  guineas.  The  annual  general 
meeting  will  be  held  on  June  1. 

The  ex-members  of  the  Loxdox  Electrical  Exoixeers  are  holding 
a  re-union  Smoking  Concert  at  Cannon-street  Hotel  on  .June  2  at  7  p.m. 
Tickets  (price  2s.  6d.)  may  be  obtained  from  the  hon.  secretary  of  the 
Concert  Committee  (Sergt.  F.  FrakUng),  108,  Heathwoodgardens,  Charl- 
ton, S.E.7.     It  is  hoped  to  inaugurate  an  Old  Comrades'  Association. 

The  annual  dinner  of  the  Faraday  House  Old  Students'  Associa- 
tion will  be  held  at  the  Hoi  bom  Restaurant,  London,  W.C.  1,  on  Tuesday, 
May  4,  at  6.30  for  7  p.m.  Mr.  G.  Scott  Ram,  M.I.E.E.,  H.M.  Electrical 
Inspector  of  Factories,  the  President,  will  be  in  the  Chair,  and  the  dinner 
will  be  followed  by  an  excellent  musical  programme.  Old  students 
desirous  of  attending  should  communicate  at  once  with  the  Hon.  Secre- 
tary. 


Tenders  Invited  and   Accepted. 

Lochc.ei.lv  ('<ir]i"r.itioii  wiiit  tiiidcrs  l)y  -May  5  fur  tin-  ilcrtric  wiring 
of  74  new  houses,     Spcciliculiona  from  the  Burgh  .Surveyor. 

DrxoEE  Corporation  reciuiro  tenders  by  May  10  for  1,055  tons  of  steel 
tram  rails,  munganesi'  steel  points  and  crossings,  &c.  Specifications 
from  the  City  Engineer. 

Lincoln  Corporation  want  tenders  by  May  24  for  coal-handling  plant. 
Specifications  from  Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Anno's- 
gate,  London,  .S.W.I. 

Nuneaton  Corporation  require  tenders  by  May  5  for  supply  of  three- 
core  and  four-con>  l.t.  paper-insulated  cables.  Specifications  from  the 
Borough  Electrical  Engineer. 

Shekfielh  Health  Committes  iavite  tenders  for  10  electric  tipping 
wagons  for  housi-  refuse  collection.  Tenders  (with  conipletv  specifica- 
tions) to  be  s<-nt  to  the  suparintendent,  Mr.  .1.  A.  Priestley,  by  .May  10. 

Falkirk  Parish  Coimcil  require  tenders  by  May  8  for  about  six  months ' 
supply  of  electric  lamps,  &c.  Forms  of  tender  from  Mr.  John  Macpher- 
8on,  Poorhousc,  Falkirk. 

Dublin  Electricity  Supply  Committee  require  tenders  by  noon  May  3 
for  a  7V  H.p.  three-phase  motor.  Specification  from  the  Committee,  Lord 
Edwaid-street,  Dublin. 

Bo'xESS  Corporation  require  tenders  for  electric  wiring  in  a  first 
instalment  of  12  houses  of  their  Marchlands-road  housing  scheme. 
Schedules  from  Mr.  John  Louden,  Director  of  Housing,  Burgh  Chambers, 
Bo'ness. 

Dingwall  Corporation  require  tenders  by  May  7  for  electric  wiring 
work  in  connection  with  the  erection  of  35  houses  .  .Spjcifications 
from  the  Architects,  Messrs.  Mackenzie  &  Maedonald,  or  Mr.  D. 
Matheson,  Dingwall. 

Manchester  Electricity  Committee  require  tenders  by  June  7  for 
supply  and  erection  at  Barton  power  station  of  33,000  volt  and  6,000  volt 
main  switchgear.  pressure  testing  switchgear,  &c.  Specifications  from 
Mr.  F.  E.  Hughes.  Town  Hall,  Manchester. 

The  Tuberculosis  Committee  of  Management  of  Dublin  Corporation 
require  tenders  for  the  renewal  and  maintenance  of  a  storage  battery  (630 
ampere-hour  capacity  at  10-hour  rate  of  discharge)  at  Crooksling  Sana- 
torium, Brittas,  co.  Dublin.     Particulars  from  the  City  Engineer. 

MossEL  Bay  (Cape  Province)  municipality  require  tenders  fcr  supply 
of  steam  engines,  boilers,  air  and  circulating  pumps,  condensers,  piping, 
&c.,  alternators,  switchboard,  poles,  street  lamps,  meters,  cables,  &c. 
Particulars  can  be  obtained  from  the  Department  of  Overseas  Trade 
(Room  48),  .35,  Old  Queen-street,  London,  S.W.I. 

The  Agent-General  for  Western  Australia  invites  tenders  for  one 
7,500  kw.  turbo-alternator  and  condensing  plant  for  the  Perth  power 
station.  Specifications  from  Messrs.  Merz  &  McLellan,  32,  Victorii- 
street,  London.  S.W.I,  and  tenders  to  the  Agent-General,  Savoy 
House,  Strand,  London,  W.C.2,  by  noon  May  14. 

The  Agent-General  for  Victoria  invites  tenders  for  four  4,500  kw.  and 
eight  1.000  kw.  1,.500  volts  converter  traction  sets  for  the  Melbourne 
and  suburban  electric  railways.  Sptcifications,  &c.,  from  the  Agent- 
General,  Melbourne-place,  Strand,  London,  W.C.2  ;  and  further  infor- 
mation may  be  obtained  from  the  consulting  engineers  (Messrs.  Merz  & 
McLsUan),  32,  Victoria-stre2t,  London,  S.W.I.  Tenders  by  noon 
May  31. 

MioDELBURG  (Trausvaal)  municipality  require  tenders  by  noan 
May  29  for  the  supply  of  plant,  including  two  boilers  with  superheaters, 
two  100  kw.  steam  alternators,  switchboard,  instruments,  steel  chimney, 
poles,  overhead  wiring,  transformers,  meters,  &c.  Specifications  fro.Ti 
Prof.  W.  Buchanan,  75.  Louis  Botha-avenue,  Johannesburg,  or  the 
Town  Clerk,  Jliddelburg. 

St.  Pancras  (London)  Borough  Council  has  ordered  a  second  3,000  kw 
Ljungstrom  turbine  set  from  the  Brush  Electrical  Engineering  Company 
at  £24,450. 

Gravesexd  Corporation  has  accepted  the  tender  of  John  Thompson  & 
Company  for  the  supply  and  erection  of  boilers  at  £16,015,  and  that  of 
the  British  Thomson-Houston  Company  for  switchgear  at  £2,364. 

Leeds  Tramways  Committee  has  accepted  the  tender  of  the  British 
Thomson-Houston  Company  for  a  1,,500  kw.  rotary  converter  equipment, 
and  the  Electricity  Committee  has  ordered  14  miles  of  cable  from  W.  T. 
Henley's  Telegraph  Works  Company  at  £31,917,  and  6  miles  of  cable 
from  the  Enfield  Ediswan  Cable  Works  at  £3,449.  10s. 

Hammersmith  (London)  Borough  Council  are  recommended  to  accept 
the  tender  of  the  British  Electric  Transformer  Company  for  the  supply 
of  four  1,000  kw.  and  two  500  kw.  single-phase  transformers  and  three 
500  kw.  three-phase  transformers  (mesh  star  connected)  at  £8,005.  The 
times  quoted  for  delivery  range  from  30  to  76  weeks.  Owing  to  the  high 
prices  quoted  for  switchgear  and  the  unduly  long  periods  required  for 
delivery  it  has  been  decided  to  amend  the  specification  and  to  invite 
fresh  offers.  In  regard  to  cable,  the  Committee  has  also  decided  to 
accept  tenders  for  only  some  of  the  items  for  which  quotations  were 
invited,  and  the  following  are  now  recommended  for  acceptance  :  Western 
Electric  Company  for  5,000  yds.  of  015  e.h.t.  six-core  cable,  2,000  yds. 
of  0-15  l.t.  three-core  cable  and  1,000  yds.  of  0  05  l.t.  concentric  cable  ; 
Enfield  Ediswan  Cable  Works,  Ltd.,  2,000  yds.  of  0-1  e.h.t.  and  1,000  yds. 
of  0-25  e.h.t.  concentric  cable,  2,000  yds.  of  0-1  l.t.  three-core  cable  and 
3,000  yds.  of  7/22  l.t.  twin  cable  ;  Doulton  &  Company  have  secured  the 
order  for  2,000  yds.  of  one-way  3  in.  cable  ducts,  and  Sankey  &  Company 
for  4,000  yds.  of  four-way  4  in.,  1,000  yds.  of  three-way  SJ  in.,  and 
2,000  yds.  of  two-way  3i  in.,  cable  ducts. 
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Companies'  Reports,  &c. 

Notice  is  given  that  450  ccTtiiicat<'s  of  the  Suhmakine  Cables'  Trust 
will  be  redeemed  from  the  surplus  fund.s  uf  the  Trust,  by  a  drawing  which 
will  take  place  on  the  3rd  prox.,  at  2.30  p.m.,  at  34,  Electra  House, 
Finsbury  Pavement,  London,  E.C.  2.  for  payment  at  £120  per  certificate, 
at  Messrs.  Gljii,  Mills,  Currie  &  Company,  67,  Lombard-street,  E.C.  3. 

The  Eastern  Teleokaph  Company,  Ltd.,  announce  that,  owing  to 
unavoidable  delays  in  obtaining  the  necessary  returns  from  foreign 
stations  and  administrations,  it  will  be  impossible  to  present  the  accounts 
duly  audited  in  respect  of  the  year  ending  Dec.  31,  1919,  during  the  month 
of  May,  when  it  has  been  usual  to  hold  the  annual  general  meeting.  As 
already  intimated,  the  directors  decided  to  pay  on  May  15  next  a  final 
dividend  for  1919  of  5i  per  cent,  on  the  ordinary  stock.  This  mil  make 
the  distribution  for  the  year  10  per  cent,  tax  free,  against  a  dividend  of 
(i  per  cent:,  and  a  bonus  of  2  per  cent.,  or  a  total  distribution  of  8  per 
cent,  for  the  previous  year.  The  usual  distribution  at  the  rate  of  3i 
per  cent,  per  annum,  less  tax,  on  the  preference  stock  for  the  first  quarter 
of  1920  will  be  paid  on  the  same  date.  The  transfer  books  of  the  ordinary 
stock  w-ill  be  closed  from  May  6  to  14  inclusive.  The  Company  also  an- 
nounce the  payment  by  warrants  on  May  1  of  interest  for  the  half-year 
ending  the  30th  inst.  on  their  4  per  cent,  mortgage  debenture  stock. 
The  transfer  books  of  the  stock  will  be  closed  from  the  26th  to  30th  inst. 

Mr.  Douglas  Vickers,  who  presided  over  the  meeting  of  Vickers, 
Ltd.,  on  the  22nd  inst.,  reported  that  there  were  now  53,2.50  members 
registered,  the  large  increase  being  due  to  the  acquisition  of  the  Metro- 
politan Carriage,  Wagon  &  Finance  Company,  Taylor  Bros.  &  Company 
and  W.  T.  Glover  &,  Company.  As  the  result  of  the  purchase  of  the 
Metropolitan  Wagon  Company,  the  British  Westinghouse  Company 
passed  under  their  control,  with  its  connections  in  France  and  Italy.  For 
certain  reasons,  the  name  was  subsequently  changed  to  the  Metropolitan- 
Vickers  Electrical  Company.  Relations  with  the  American  Westing- 
house  Company,  however,  still  continued  on  the  most  friendly  lines,  and 
further  connections  had  been  made  with  Brown,  Boveri  &  Company  ; 
with  that  combination  they  would  have  the  benefit  of  a  world-wide 
experience  in  the  design  of  a  large  range  of  materials  which  had  been 
proved  to  suit  both  European  practice  and  that  of  other  countries.  The 
electrical  works  of  the  company  were  very  full  of  work.  Taking  the  year 
as  a  whole,  it  had  been  one  of  extreme  difficulty,  due  to  changes  in  trade, 
shortage  of  materials,  reduction  in  working  hours  and  repeated  increases 
in  wages. 

The  annual  meeting  of  the  Brush  Electrical  Engineering  Com- 
r-\NY,  Ltd.,  was  held  on  Monday,  when  the  chairman  {Mr.  E.  Garcke) 
stated  that  the  output  during  the  past  year  had  been  large  in  both  the 
rolling  stock  and  engineering  departments,  and  the  amount  of  work  in 
hand,  as  well  as  orders  flowing  in,  were  considerable.  The  improvement 
in  the  business  was  due  mainly  to  the  development  of  their  standard 
lines  of  manufacture.  During  1919  they  had  increased  their  capacity 
for  building  railway,  tramway  and  other  rolling  stock.  There  had  been 
great  development  in  the  orders  for  Brush-Ljungstrom  turbo-alternators 
and  auxiliaries,  and  the  demand  for  the  plant  was  now  only  limited  by 
theircapacity  to  supply.  The  orders  received  this  year  exceeded  by  more 
than  75  per  cent,  those  for  the  corresponding  period  of  1919,  and  already 
amounted  to  more  than  half  the  total  for  1919,  a  record  year.  They  had 
authorised  the  erection  of  a  large  additional  factory  to  be  devoted  to  the 
economical  production  of  Brush-Ljungstrom  sets.  They  had  been  much 
handicapped  by  labour  unrest  and  the  continual  advances  in  wages  and 
materials.  Their  various  e.xtensions  to  factory  and  other  buildings, 
plant  and  tools  called  for  more  capital,  and  the  increase  in  volume  of 
business  required  a  larger  working  capital.  They  had  decided,  therefore, 
to  increase  the  authorised  capital  from  £253,000  to  £600,000  by  the 
creation  of  further  ordinary  shares.  The  report  was  adopted,  and  at  an 
extraordinary  general  meeting  subsequently  held  a  resolution  was  jjassed 
giving  powers  to  capitalise  part  of  the  reserves. 

English   El-ectric   Company,  Ltd. 

The  aimual  general  meeting  of  this  company  was  held  on  Wednesdaj', 
Sir  Charles  E.  Ellis,  G.B.E.,  K.C.B.  (Chairman  of  the  Company),  pre- 
siding. 

The  Chairman,  in  moving  the  adoption  of  the  directors'  report  and 
accounts,  said  :  Before  going  into  the  questions  arising  on  the  report 
and  balance  sheet,  I  should  like  to  touch  briefly  on  a  subject  which 
affects  not  only  the  welfare  of  this  Company,  but  industry  generally. 
Last  week,  the  Chancellor  of  the  Exchequer  published  his  proposals 
regarding  taxation  for  the  ensuing  year.  Strong  protests  have  already 
reached  him  concerning  the  effect  of  such  proposals  upon  industry,  and 
particularly  the  continuation  of  the  Excess  Profits  Tax.  It  is  imperative 
that  definite  steps  should  at  once  lie  taken  to  prepare  in  time  for  the 
next  Budget  some  new  scheme,  which  will  not  react  so  unfavourably  upon 
young  and  only  partially  developed  industries  such  as  our  own,  the 
electrical  industrj',  which,  after  long  years  of  unfair  competition  at  home 
and  abroad,  is  just  beginning  to  raise  its  head. 

After  dealing  mth  the  figures  in  the  report  (abstracted  in  our  last 
issue),  the  chairman  went  on  to  say  :  We  were  fortunate  in  issuing  our 
debentures  in  August  1919,  on  terms  which  compare  favourably  with 
current  rates  for  borrowing.  The  entire  expenses  of  the  debenture  issue, 
amounting  to  £115,660,  and  also  the  preUminary  expenses  (amounting 
to  £17,385)  have  been  written  off.  Your  Board  consider  it  is  satisfactory 
to  be  in  a  position  to  place  a  substantial  sum  to  reserve  in  the  first  year. 
The  profits' of  our  subsidiary  companies  have,  however,  been  charged 
with  proper  depreciation,  before  taking  them  into  our  accounts.    At 


the  end  of  last  year  the  Company  was  in  the  main  a  holding  company. 
In  next  year's  accounts  it  is  anticipated  that  certain  assets  in  the  sub- 
sidiary companies  will  have  been  transferred  or  leased  to  the  Company. 
We  have  already  made  some  progress  in  this  direction.  Dick,  Kerr  & 
Co.npany,  Ltd.,  are  in  liquidation,  and  we  hope  the  liquidator  will  be 
in  a  position  to  transfer  the  assets  during  the  current  year.  Leases  in 
favour  of  the  Company  of  two  of  the  other  works  have  been  prepared. 
The  most  important  transactions  since  the  formation  of  the  Company 
are  as  follows  :  first,  the  purchase  of  the  Stafford  Works  of  Siemens  Bros. 
Djmamo  Works,  with  the  engineering  and  sales  organisation.  This  not 
only  provides  an  immediate  increase  of  manufacturing  capacity,  but  also 
provides  a  working  arrangement  with  the  |)arent  company — Siemens 
Bros.  &  Company,  Ltd. — covering  the  supply  on  favourable  terms  of  their 
specialities.  Secondly,  an  amalgamation  of  the  contract  department  of 
Dick,  Kerr  &  Company  with  that  of  J.  G.  White  &  Company,  in  the 
form  of  the  Consolidated  Construction  Company,  which  eliminates  one 
of  the  strongest  competitors  of  the  past.  This  new  company  will  bo 
useful  and  I  liope  profitable  in  carrying  out  civil  engineering  work.  In 
the  third  place,  a  subsidiary  company,  the  English  Electric  Supplies,  Ltd., 
has  been  formed  to  take  over  the  assets  of  the  Britannia  Lamp  & 
Accessories  Company,  Ltd.,  which  formerly  marketed  incandescent 
lamps  and  other  accessory  electrical  apparatus  on  behalf  of  Dick,  Kerr  & 
ComiJany,  and  arrangements  have  been  made  for  considerably  expanding 
the  variety  of  this  class  of  manufacture.  Finally,  a  negative  transaction 
is  the  disposal  of  the  Scotstoun  Works  of  the  Coventry  Ordnance  Works. 

There  are  certain  indications  that  the  relations  between  employers 
and  employed  are  becoming  less  strained.  The  recent  decision  of  the 
National  Federation  of  General  Workers  to  accept  payment  by  results, 
together  with  the  agreement  of  the  Amalgamated  Society  of  Engineers 
to  submit  the  question  to  a  ballot,  are  favourable  portents  for  the.tuture. 
Generally  speaking,  the  year  has  been  mainly  devoted  to  the  consoli- 
dation and  organisation  of  the  different  units.  During  last  year  very 
little  real  production  of  electrical  and  allied  apparatus  took  place.  The 
earlier  part  of  the  year  was  devoted  to  re-arrangement  of  shops  and 
re-modeUing  in  design,  and  we  were  just  getting  on  to  a  producing  basis 
when  the  unfortunate  strike  of  moulders  foimd  us  with  none  of  the 
stocks  of  our  raw  material  which  w'ould  have  been  available  in  normal 
times,  and  therefore  we  were  under  the  necessity  of  immediately  reducing 
output  by  in  some  cases  discharge  of  employees,  and  in  others  the 
working  of  short  hours.  The  effect  still  remains  even  after  13  weeks 
since  the  settlement.  We  are,  perhaps,  more  fortunate  than  some  in 
that  we  have  three  excellent  foundries  in  our  group,  but  they  are  handi- 
capped by  the  shorter  hours  worked  and  the  fact  that  piecework  arrange- 
ments have  not  yet  been  agreed  to. 

Our  orders  are  sufficient  to  keep  all  our  10,000  employees  fully  em- 
ployed for  18  months  if  only  we  can  get  the  necessary  material ;  indeed, 
if  material  were  forthcoming  we  could  double  our  pay  roll  without  any 
risk  of  running  short  of  work.  We  have  now  on  our  books  orders 
amounting  to  £4,7.50,000,  and  the  bulk  of  it  may  be  termed  quick  turn- 
over and  repetition  work,  the  demand  for  which  is  practically  un- 
limited if  only  we  can  secure  production  sufficiently  expeditious  to 
compete  with  America  and  other  foreign  makers.  Abroad  we  have  not 
been  idle.  The  manufacturing  arrangements  made  by  Dick,  Kerr  & 
Company,  wilh  the  Constructions  Electriques  du  Rhone  in  France,  and 
the  Toyo  Denki  in  Japan  are  being  taken  over  and  considerable  ex- 
pansion has  taken  place,  especially  in  the  case  of  the  French  Company, 
now  known  as  Constructions  Electriques  de  France,  with  a  subsidiary 
company,  known  as  Les  Constructions  Electriques  de  Belgique.  The 
combined  capital  of  these  two  concerns  is  90,000,000  francs,  and  we 
have  granted  them  extended  manufacturing  rights  under  our  various 
designs  and  patents.  In  Australia  the  EngUsh  Electric  Company  of 
AustraUa,  Ltd.,  has  been  formed  with  a  capital  of  £600,000,  all  sub- 
scribed locally.  This  Company  is  erecting  new  shops  especially  for 
production  under  our  various  designs.  Similar  arrangements  will  bs 
entered  into  in  other  Dominions  when  opportunity  offers. 

Referring  to  the  Electricity  (Supply)  Act,  he  said  :  It  is  clear  that  the 
attainment  of  the  cheapest  possible  national  supply  of  electricity  will 
involve  infer  alia  the  construction  of  generating  stations  containing 
larger  units  and  giving  greater  total  output  than  have  been  commonly 
found  in  this  country  in  the  past.  This  is  a  task  which  will  give  full 
scope  for  the  designing  and  manufacturing  skill  of  our  electrical  industry. 
We  are  already  engaged  on  a  comprehensive  contract  for  the  construc- 
tion and  equipment  at  Blackburn  of  what,  from  its  strategic  position 
and  its  ultimate  destiny  as  the  supplier  of  a  \vide  industrial  area,  may  be 
described  as  the  first  of  the  super-power  stations.  We  look  forward  to 
the  progressive  extension  of  railway  electrification.  At  least  one  im- 
portant main  Une  electrification  has  already  been  decided  on.  In  the 
next  10  years  we  shall  see  important  developments  in  electric  traction. 
Abroad,  as  at  home,  wherever  we  turn  we  find  in  progress  or  in  contem- 
plation the  extended  application  of  electric  power  to  industry  or  to 
transport.  Where,  as  in  India,  abundant  water-power  exists,  hydro- 
electric schemes  are  being  developed.  In  South  Africa  an  important 
scheme  of  railway  electrification  is  contemplated.  Everywhere  the 
electric  drive  is  being  introduced  into  coUieries  and  mineral  works, 
cotton  and  jute-mills,  oil-fields  and  sugar  plantations,  and  various  other 
industries.  The  Constructions  Electriques  de  France,  have  recently 
obtained  large  contracts,  spread  over  a  term  of  years,  for  the  electri- 
fication of  the  greater  part  of  the  system  of  the  Chemins  de  Fer  du  Midi. 

The  report  and  accounts  were  adopted  and  the  dividends  set  out  in  the 
report  confirmed. 

Sir  Claud  T.  Cayley,  Mr.  W.  L.  Hichens  and  Mr.  John  Sampson  were 
re-elected  as  directors,  and  the  election  of  Sir  John  A.  F.  Aspinall  and 
Lord  Merton  was  confirmed. 
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QrEBEC. — All  thi-  neiessary  apparatus  has  lx>ou  fixed  up  in  the  Par- 
lament  House,  Quelx-c  for  hghting  the  Council  Chamber  with  the  electric 
light.     The  trial  is  to  be  made  immediately. 

The  Telephone  Comp.vmes. — Col.  Webber.  R.E.,  formerly  of  the 
Postal  Telegraph  Service,  is,  we  understand,  likely  to  take  a  ))rominent 
position  in  the  management  of  the  telephone  companies  working  n-spoc- 
tively  the  ])atenls  of  Hell  and  Edison.  These  companies,  it  is  rumoured, 
\it11  probably  effect  an  amalgamation  on  the  basis  of  paying  a  royalty 
to  the  Postmaster-General. 

QrAPRiTLEX  IX  AfSTKALlA. — Mr.  Cracknell,  Superintendent  of 
Telegraphs  in  Sydney,  with  Mr.  McGauran.  of  Melbourne,  has  introduced 
the  quadruple.\  system  of  telegraphy,  by  which  four  messages  can  be 
sent  on  one  wire  simultaneously.  The  trials  made  answer  i>erfectly,  and 
the  system  will  be  very  shortly  introduced  into  Sydney,  effecting  a  great 
economy  and  reducing  the  time  for  a  telegram  between  the  two  cities  to 
three  minutes. 

Aldeksoate  Street  Station. — It  would  appear  that  the  electric 
lighting  of  the  Metropolitan  Aldersgate-street  station  during  the  last 
seven  months  has  given  satisfaction,  since  the  railway  company  has 
determined  to  adopt  it  for  several  other  stations  as  well.  The  light  will 
be  temporarily  discontinued  in  order  that  the  Electric  Generator  & 
Light  Company,  who  ai-e  supplying  it,  may  make  the  necessary  arrange- 
ments for  the  permanent  lighting. 

F.R.S. — At  the  special  request  of  the  Committee  of  the  Royal  Society, 
Prof.  D.  E.  Hughes  has  allowed  his  name  to  be  enrolled  as  a  candidate 
for  the  Fellowship  of  the  Royal  Society.  The  action  of  the  Committee 
in  this  matter  does  them  great  credit,  and  the  election  of  the  electrician 
who,  besides  other  useful  researches,  has  enriched  science  with  the  tyi»- 
printing  telegraph,  the  microphone  and  induction  balance  will  confer 
additional  lustre  on  the  .Society. 

The  Albert  Mkd.vl. — The  Council  of  the  Society  of  Arts  is  now  about 
to  consider  the  award  of  this  medal  for  the  present  year.  We  notice  that, 
of  the  17  recipients  of  this  tribute  to  "  distinguished  merit  in  promoting 
arts,  manufactures  or  commerce,"  five  are  electricians — viz..  Prof. 
Faraday.  Sir  W.  Fothergill  Cooke  and  Sir  C.  Wheatstone  (these  two 
names  being  bracketed  together  in  one  award).  Dr.  C.  W^.  Siemens,  and 
Sir  William  Thomson. 

Ax  Ei.ectrk  ia.v  IX  Pakllvmext. — Mr.  Bernard  C.  MoUoy,  just  elected 
as  representative  for  King's  County,  is  a  gentleman  well  known  in  con- 
nection with  some  of  the  applications  of  chemical  and  electrical  science. 
He  was  several  years  ago  elected  an  -Associate  of  the  .Society  of  Telegraph 
Engineers  ;  and,  in  conjunction  with  Mr.  Desmond  FitzGerald,  he  took 
up  the  question  of  the  production  and  use  as  a  depolarising  agent  of 
solutions  of  chromic  acid  in  a  comparatively  concentrated  form,  and 
containing  but  a  small  proportion,  if  any,  of  the  potash  salt,  which,  in  the 
ordinapi'  "  bichromate  solution,"  has  so  inconvenient  a  tendon  cy  to 
crystallisation.  The  " '  multi-carbon  battery,"  intended  to  be  used  with 
these  solutions,  is  probably  the  most  convenient  and  efficient  when 
currents  of  great  power  require  to  be  maintained  in  action  for  a  con- 
siderable period  of  t  ime.  At  the  meeting  of  the  British  Association  at 
Dublin,  Mr.  Molloy  read  a  most  valuable  Paper  on  the  regeneration  of 
nitric  acid  from  the  lower  oxides  of  nitrogen,  a  subject  which  at  one  time, 
at  least,  would  have  been  of  special  interest  to  the  electrician. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  April  27. 

Copper —  Price.  Inc.  Dec. 

Best3elected perton  £110     0     0  —  £1     0     0 

Electro  Wirebars £113     0     0  —  — 

B.C.  wire  basis per  lb.  Is.     3jd.  Jd.  — 

Sheet Is.     5Jd.  —  — 

Phosphor -hronze  Wire — - 
Phosphor-bronze 

wire, basis   „  Is.  8fd.  Jd.  — 

Bratt  60/40— 

Rod, basis     „  Os.  113d.  |d.  — 

Sheet,  basis   ,,  Is.  3jd.  —  — 

Wire,  basis  * „  Is.  3fd.  —  — 

Iron — 

Cleveland  Warrants     perton  £10     7     6  —  — 
Galvanised      stei"! 

wire,  basis  8  SWG          ,.  £48  10     0  —  — 

Lead  Pig — 

English £42  10     0  £2  10    0  — 

Foreign  or  coloniil            „  40  10     0  £3  10     0  — 

r«»»— Ingot    347     5     0  —  £3     5     0 

Wire,  basis    per  lb.  0     4     2  —  3d. 

5aJammon Kic.— Per cwt.lOSs.-lOOs.  I  Copper  Sulphate.— Pet  ion  £48 
SuipAur  (Flowers).— Per  tjn  £22.      \  Boric     /Icid   (Crystals) — Per     ton 
„       (Roll  Brimstone). — Per  ton  I       £74. 

£22.  I  Carbon  Bisulphide.— Vbt  ton  £56. 

Sulphuric    Acid    (Pyrites,  168°).-     Sodium  Bichromate.— Fei  \h.  9d. 
Perton.  £8  8s.  9d.  I  Sodium  Chlorate —Ppt  \b.  .ijd. 

Rubber.— Pata  fine,  23.  2id. ;  plantation  Ist.  latex  2s.  IJd.  to2s.3d.  lb 
Shellac.— T.N.  Orange,  .525s.  to  o30s. 
The  metal  pricesare  supplied  by  British  Insulated  &  Helsby  Cables,  Ltd. 


Henu  IJrotliers  Journals. 


Some    FEATlHEr!    OK    TilE    ClRKEXT    l-;>ilES. 

"  Aeronautics  "  : — '"  The  .Air  Ministry  Comix-titions,  1(120  ";  "  Radia- 
tors .  and  Cooling  Systems  for  Aircraft  Engines,"  lecture  by  Capt.  R.  N. 
Liptrot,  B..A. 

"The  Cabinet  Maker":: — "Cane  Furniture  for  Public  Tearooms"  ; 
"  Flemish  Renaissence  Chairs  "  ;  and  "  Measured  Drawings  of  Recent 
.Acquisitions  at  .South  Kensington." 

■'  Chemical  -Age  "  : — "  Chemical  Engineering  Group  :  .Special  Reports 
of  Third  Conference  at  Birmingham  "  ;  and  "  Fire  Dangers  in  Chemical 
Factories  (II.)." 

"  Fruit-Grower"  : — "The  Modem  Wonder  Plant:  The  Potato"; 
"  New  Food  Control  Policy  "  ;    "  Sloney  for  .Agriculture." 

"  Gas  World"  : — A  special  section  treating  of  the  By-Product  Coking 
of  Coal  ;  Gas  .Apparatus  used  in  the  manufacture  of  fuses  for  use  in  the 
war ;  and  questions  set  in  the  City  and  Guilds  of  London  examination 
in  Gas  Engineering. 

"  Hurdw  aa-  Trade  Journal  "  : — "  The  Hardening  of  Screw  Gauges  "  ; 
"  Grinding  Lawn  Mowers  by  Hand  "  ;  "  .Some  Fundamental  .Aspects  of 
Heat  Treatment." 

"  Ways  and  Means "  : — "  Economic  Conditions  in  Germany,"  by 
Captain  Wedgwood  Benn,-  D.S.O.,  D.F.C.,  M.P.  ;  "  Economic  Leader- 
ship," by  W.  Henderson  Pringle  :  and  "  Co-partnership  in  the  West 
Riding,"  by  H.  Cooiier. 


Arrangements  for  the  Week. 

FRIDAY,   April  30th  (to-day) 

Wireless  S  kiktv  ok  LnxixiN. 

6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 

London.  S.W.     Paper  on  ""  A  Wireless  Call  Device,"  by  Major 
Basil  Binyon,  O.B.E. 
N.-East  Coast  Ixstitutiox  of  Engineers  and  SBiPBriLi)En.s. 
6.15  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road.  Newcastle-on-Tyne.    Paper  on  "A  Modem  Power  .Station 
and  its  Development,"  by  Mr.  .J.  S.  Watson. 
Ixstitctiox  of  Electrical  Engineer.s,  Students'  Meeting. 

7  p.m.     At    Faraday    House,    Southami)ton-row,     London,    W.C. 

Paper  on  "  Tidal  Power,"  by  Mr.  J.  E.  Holrastrom. 
Ixstitutiox  of  Mechaxicu.  ExgixeerS. 
I  p.m.     At  Storey's  Gate,  London,  S.W.     Discussion,  to  be  opened 
by  Mr.  A.  P.  Bale,  on  Suggested  Means  of  Improving  and 
Increasing  the  Services  of  the  Institution  to  Members. 
•JrxioR  Institution  of  Engineer.^. 
7.30  p.m.     At  39,  Victoria-street,  London.  S.W.     Social  Evening. 

SATDBDAT.  May  1st. 

London  Assoclition  op  Foremen  Engineers. 
6  p.m.     At    Cannon-street    Hotel,     London,     E.C.     .Sixty-seventh 
Anniversary  Festival. 

MONDAY.  May  3rd. 

Institution  of  Electric.\l  Engineers,  Western  Centre. 
6.30  p.m.     At     the     Public     Library,     Alexandra-road,     Swansea. 
Kelvin   lecture    will    be   delivered   on   "  Modem   Marine    Pro- 
blems," by  Dr.  C.  V.  Drysdale. 

TUESDAY,  May  4tli. 

RiJNTGEX  SoeiETV. 
S. 15  p.m.  At  11,  Chandos-street,  Cavendish-square,  London,  W. 
Paper  on  "  Some  Problems  in  the  Action  of  Radiation  upon 
Tissues,"  by  Prof.  S.  Russ,  D.Sc,  and  Demonstrations  on  "  The 
Transmission  of  Speech  by  Light,"  by  Prof.  A.  ().  Rankine, 
O.B.E.,  D.Sc,  and  "  New  Portable  Viewing  Lantern,"  by 
Dr.  H.  A.  Ecclea. 

FRIDAY,  May  7th. 

•Junior  Institution  of  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,    .S.W.     Lecturette    on 
"  Pulverised  Fuel,"  by  Mr.  J.  G.  McBryde. 
Royal  Institution. 
9  p.m.     At    -Albemarle-street,    Piccadilly.    London,    W.     Discourse 
on  "  The  Blue  Sky  and  the  Optical  Properties  of  Air,"  bv  the 
Right  Hon.  Lord  Rayleigh,  Sc.D.,  F.R.S. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  Lorulon,  E.C.i.  Telegrams : 
Benhrolric.  Fleet,  London.     Telephone  :   City  OS.'S.?  (4  lines). 

The  subscription  to  "The  Electrician"  i.s  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  and  i'2.  14.  0.  per  (uiiiinii  .Mtriiml.  Advertise- 
ment Rales  can  be  obtained  on  application  to  the  Minidijer.  Advertise- 
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Notes. 


The  Institution  Council. 

During  last  week-end  members  of  the  Institution  of 
Electrical  Engineers  received  their  ballot  papers  for  the  election 
of  the  Council  for  1920-21.  These  jmpers  must  be  returned 
on  or  before  to-morrow.  In  addition  to  the  nominations  put 
forward  by  the  Council,  which  were  given  in  our  issue  of 
April  9th,  1920,  three  other  members  have  been  nominated. 
These  are  Mr.  R.  F.  Fergussox,  borough  electrical  engineer, 
Hastings,  Mr.  A.  H.  Marshall,  constructional  engineer, 
Cleveland  &  Durham  Electric  Power  Company,  and  Mr.  C. 
Vernier,  chief  mains  engineer,  Newcastle-upon-Tyne  Electric 
Supply  Company.  It  will,  therefore,  be  seen  if  these  nomina- 
tions are  accepted,  to  the  exclusion  of  an  equal  number  of  the 
Council's  nominees,  the  supply  section  of  the  industry  will 
have  a  large,  not  to  say  a  preponderating,  representation. 
We  do  not  propose  to  advise  members  how  to  vote  for  the 
time  is  so  short,  but  we  do  appeal  to  all  who  have  not  already 
done  so  to  send  in  their  ballot  papers  without  delay. 


The  Electricity  (Supply)  Act  in  the  Severn  Valley. 

During  the  past  year  or  so  the  Severn  Valley  has  been 
famous  for  costly  experiments  in  ship  building  by  Government 
Departments.  It  is  now  to  obtain  further  fame  by  being  the 
site  of  the  first  district  established  under  Clause  5  of  the 
Electricity  (Supply)  Act.  The  area  thus  constituted  will 
contain  within  its  boundaries  Bristol,  Bath,  Gloucester, 
Swindon,  Cheltenham,  Hereford,  Monmouth,  Taunton  and 
Chepstow.  It  thus  includes  towns  where  there  is  a  good 
present  or  prospective  power  load,  such  as  Bristol,  Glouce.ster 
and  Swindon,  towns  where  the  domestic  load  is  being  de- 
veloped, such  as  Bath  and  Cheltenham,  and  large  areas  where 
there  is  every  chance  of  obtaining  a  good  agricultural  load. 
This  linking-up  scheme,  for  that  is  what  it  amounts  to,  will 
be  a  great  assistance  to  existing  stations,  and  enable  develop- 
ment throughout  the  area  to  be  effected  on  more  progressive 
lines  than  has  been  possible  in  the  past.  In  time  this  area 
will  have  its  capital  station,  but  that  is  for  the  future  rather 
than  the  present.  Representations  by  those  interested  must 
be  made  before  the  end  of  July,  after  which  the  statutory 
inquiry  will  be  held.  This  first  example  of  the  Act  in  operation 
will  be  watched  with  interest. 


The  Disabilities  of  Provisional  Members. 

A  LETTER  from  Mr.  R.  F.  Longman,  which  we  publish  in 
this  issue,  raises  a  point  which,  though  not  new,  is  still  of 
some  interest.  He  complains  that  of  the  Council's  new 
nominations  nine  out  of  twelve  live  in  the  London  area.  This 
territorial  idea  can,  however,  be  overdone.  The  object  in 
electing  a  Council  should  be  to  obtain  the  best  men  available 
irrespective  of  their  place  of  residence.  The  provinces  are 
inclined  to  be  inordinately  jealous  of  London,  which  is  another 
mistake  and  very  unreasonable.  For  as  all  chairmen  of 
Territorial  Centres  are  ex-ofpcio  members  of  the  Council  during 
their  term  of  office,  there  is  little  chance  of  provincial  affairs 
being  neglected.  Indeed,  the  tendency  is  rather  the  other 
way.  With  the  other  criticism  made  by  Mr.  Longman  we 
agree.  It  is  obviously  unfair  that  provincial  members  of  the 
Council  should  be  asked  to  bear  the  heavy  personal  expense 
involved  in  the  proper  discharge  of  their  duties.  Surely  it  is 
time  that  these  expenses  were  borne  by  the  Institution. 


The  Largest  Electrically- Driven  Rolling  Mill. 

There  is  something  extraordinarily  impressive  about 
mere  size.  For  that  reason  we  are  apt  to  presume  the  Forth 
Bridge  represents  a  higher  achievement  in  human  endeavour 
than  a  delicately  made  balance  that  can  weigh  a  fly"s  leg. 
The  truth  is  that  the  two  are  not  comparable,  and  it  is  unjust 
to  the  designer  and  manufacturer  of  either  to  attempt  to 
belittle  one  at  the  expense  of  the  other.  Nor  is  there  any 
reason  why  we  should  not  equally  admire  both.  This  time  it 
is  in  the  turn  of  the  big  equipment.  On  another  page  of  this 
issue  we  give  an  account  of  an  electrically-driven  reversing 
rolling  mill  which  has  recently  been  erected  at  Messrs.  Dorman 
and  Long"s  Warrenby  Works,  near  Redcar.  It  is  certainly  the 
largest  mill  so  driven  in  this  country,  and  is  probably  the 
largest  in  the  world.  Its  maximum  peak  load  corresponds 
to  a  torque  of  approximately  1,200  tons-ft..  or  to  20,500  h.p. 
when  rimning  at  40  revs,  per  miu.  The  motor  can  be  reversed 
from  this  speed  in  one  direction  to  the  same  speed  in  the  other 
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direction  in  less  than, 3  seconds.  The  weight  of  the  motor  is 
420  tons,  and  the  weight  of  the  revohnng  part  is  120  tons.  The 
journals  are  30  in.  in  diameter.  The  motor  is  supplied  from  a 
generator  set  operating  on  a  modification  of  the  Ilgner  system, 
the  principal  difference  being  that  differential  shunt  field  wind- 
ings are  used  to  decrease  the  time  required  for  the  field  gene- 
rator field  to  build  up  or  die  away,  and  consequently  the  time 
required  to  reverse  the  mill  motor  is  also  shortened.  These 
windings  also  eliminate  "  creeping "'  by  neutralising  any 
residual  flux  in  either  exciter  or  main  generator,  and  prevent 
the  main  generator  voltage  from  increasing  excessively  on 
reversal  when  the  motor  is  running  light.  But  no  bald 
description  and  no  Wvid  pen  picture  either  for  that  matter  can 
give  a  true  idea  of  this  mighty  machine  at  work.  It  is  trite  to 
say  that  it  suggests  power.  It  does  a  great  deal  more  than 
that.  It  engenders  an  overwhelming  admiration  for  the  suc- 
cessful efforts  of  its  designers  and  builders  and  a  sincere  con- 
viction that  the  enterprise  of  British  engineers  is  still  very  much 
alive. 


talks.  We  are  glad  to  see  that  this  jiolicy  is  to  be  carried  a 
.step  further  at  the  summer  meeting  of  the  Institution  of 
Electrical  Engineers,  in  which  no  Papers  will  be  ))resented, 
the  whole  time  being  devoted  to  visits  to  works  and  entertain- 
ments of  ;i  more  sociiil  character.     This  is  not  waste  of  time. 


Two  Conventions  and  a  Difference. 

A.\  interesting  exaiii|ile  of  the  ditTereiice  between  British  and 
American  methods  is  to  be  found  by  comparing  the  programmes 
of  the  Annual  Conventions  of  the  Incorporated  Municipal 
Electrical  Association  and  of  the  National  Electric  Light  Asso- 
ciation. In  1920  both  these  conventions  will  be  held  at  holiday 
resorts,  the  former  at  Ilkley  and  the  latter  at  Passadena,  Cali- 
fornia. In  both  cases  a  portion  of  the  time  will  be  devoted  to 
entertainments  and  excursions,  and  a  ])ortion  also  to  meetings 
at  which  Papers  on  t^?chmcal  problems  will  be  read  and  dis- 
cussed. But  it  is  only  on  looking  more  closelv  into  the  pro- 
grammes that  it  will  be  seen  how  superficial  this  resemblance 
is.  At  the  I.M.E.A.  Convention  Mr.  Role.s  will  deliver  his 
presidential  address,  three  Papers  will  be  read,  and  there  will  be 
one  business  meeting.  At  the  Passadena  Convention,  which  is 
open  for  practically  the  same  time,  there  are  16  addresses, 
five  Papers,  and  no  less  than  73  reports  submitted  for  discus- 
sion, though  it  is  fair  to  add  that  a  number  of  these  will  be 
presented  to  sectional  and  not  to  plenary  meetings.  Bodily 
dyspep.sia  is,  we  believe,  one  of  the  most  prevalent  human 
troubles  in  the  United  States.  We  should  not  be  surprised 
to  hear  that  the  next  most  prevalent  disease  is  mental  dys- 
pepsia, and  that  the  percentage  of  sufferers  among  members 
of  the  National  Electric  Light  Association  is  exceptionally 
high.  The  advance  bulletin  says  delegates  "  have  before 
them  four  days  of  the  busiest  kind  of  work  with  just  enough 
recreation  and  entertainment  dovetailed  in  to  keep  them 
from  going  stale."'  This  may  be  true  in  the  States,  it  certainly 
would  not  be  true  here,  where  those  attending  would  not  only 
go  stale,  but  collapse  altogether. 


What  the  Station  Engineer  Wants. 

It  is  really  a  sign  of  development  that  at  conventions  in  this 
country  less  and  less  time  should  be  devoted  to  forma!  meetings. 
For  the  station  engineer  especially  to  overcrowd  the  pro- 
gramme with  formal  meetings  is  quite  the  w-rong  policy.  In 
many  cases  the  Annual  Convention  of  the  Incorporated 
Municipal  Electrical  .Association  affords  one  of  the  very  few 
occasions  on  which  the  engineer  of  an  electricity  supply  under- 
taking can  ■■  talk  shop  "  on  equal  terms.  He  has  his  own 
special  troubles  and  problems  upon  which  little  light  will 
probably  be  shone  by  the  Papers  and  discussions,  but  which 
may  be  solved  in  a  few  minutes'  chat  with  a  collea<nie.  A 
station  engineer,  nowadays  more  than  ever,  is  a  busy  man. 
The  Convention,  if  not  a  holiday,  is  a  pleasant  break  away  from 
routine.  It  is  held  in  the  summer.  It  is  desirable,  therefore, 
that  as  much  time  should  be  spent  out  gf  doors  in  unofficial 


The  Institute  of  Physics. 

Our  ever-increasing  knowledge  of  material  phenomena 
means  a  constant  re-adjustment  of  what  at  one  time  seemed 
permanent  boundaries  between  the  various  sciences.  As 
physics  in  one  direction  tends  more  and  more  towards 
chemistry,  so  chemistry  merges  in  biology  and  biology  in 
physics.  In  physics,  especially,  the  frontiers  are  ill-defined,  a 
state  of  things  which  must  encourage  specialisation,  and  in 
the  usual  course  the  formation  of  Societies  dealing  particularly 
with  one  small  branch  of  the  subject.  Such  multiplication  of 
Societies  is,  however,  to  be  deplored.  On  the  professional 
side  the  wider  the  field  of  any  Society  the  wider  its  a])peal 
and  the  greater  its  value  to  its  members.  We  are,  therefore, 
glad  to  see,  that,  with  the  co-operation  of  the  Faraday  Society, 
the  Optical  Society,  the  Physical  Society  of  London,  and,  we 
understand,  also  the  Royal  Microscopical  Society,  an  Institute 
of  Physics  is  to  be  formed  to  secure  recognition  of  the  value 
of  physicists  in  present-day  life  by  co-operative  action  through- 
out the  country.  The  constituting  Societies  will  not  for  the 
present  disappear,  though  doubtless  this  preliminary  co- 
operation will  lead  gradually  to  closer  co-ordination.  W& 
certainly  hope  so.  There  will  be  three  classes  of  members  : 
ordinary  members,  associates  and  fellows.  For  membership 
of  the  two  latter  classes  full  professional  qualifications  will  be 
required.  The  first  President  of  the  Institute  is  Sir  Rich.\rd 
Glazebrook  ;  Sir  Robert  Hadfield  is  Treasurer  and 
Prof.  A.  W.  Porter,  Honorary  Secretary.  The  other  members 
of  the  Board  are  :  Dr.  H.  S.  Allex,  Inst. -Commander  T.  Y. 
Baker,  R.N.,  Prof.  F.  J.  Cheshire,  Dr.  R.  S.  Clay,  Mr.  W.  R. 
Cooper,  Prof.  W.  H.  Eccles,  Major  E.  0.  Hexrici,  Dr.  C. 
H.  Lees,  Mr.  C.  C.  Patersox,  Major  C.  E.  S.  Phillips, 
Dr.  E.  H.  Rayxer,  Mr.T.  S.mith  and  Mr.  R.  S.  Whipple. 
Mr.  F.  S.  Spiers  has  been  appointed  Secretary,  with  offices  at 
10,  Essex-street,  Strand,  W.C.  2.  Members  of  the  Institute 
who  are  also  members  of  more  than  one  of  the  co-operating 
Societies  will  obtain  a  reduction  in  the  subscription  to  those 
Societies.  We  are  glad  to  learn  that  promises  of  support  have 
been  received  from  leading  physicists  and  we  wish  the  new 
Institute  the  greatest  success. 


Artificial  Lighting  of  Churches. 

L\  his  Paper  recently  read  before  the  Illuminating  Engineer- 
ing Society,  Mr.  J.  D-iRCH  emjihasised  some  practical  aspects 
of  church  lighting — that  is,  the  importance  of  avoiding  glare 
from  exposed  lights  falling  within  the  direct  range  of  view  of 
the  congregation  (which  not  infrequently  have  a  soporific 
effect),  and  the  need  for  sufficient  illumination  for  the  w-or- 
shippers  to  read  the  text  in  books,  often  printed  in  undesirably 
small  type.  He  also  made  some  useful  suggestions  on  pulpit 
lighting,  the  aim  of  which  should  be  to  concentrate  the 
attention  of  the  congregation  on  the  preacher's  face,  aa  w'ell 
as  enabling  him  to  read  the  notes  for  his  sermon.  Many  of 
these  suggestions  may  be  considered  "  common  sense,"  but 
they  are  still  not  commonlv  applied  in  churches.  Mr.  Darch's 
views  on  the  exclusion  of  glare  seem  somewhat  e.xtreme 
(though  this  is  possibly  a  fault  in  the  right  direction),  and  he 
is  evidently  strongly  inclined  to  indirect  methods  of  lighting. 
Some  of  the  examples  he  showed  of  this  form  of  illumination 
were  excellent,  but  it  is  clear  that  they  cannot  be  applied  in 
all  churches.  In  modern  buildings,  we  grant,  illumination  on 
modern  lines  is  necessary.     But  we  confess  to  some  sympathy 
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with  the  architect  who  urged  that  "  mystery  and  imagination 
are  the  greatest  aids  to  architectural  eiiect.'"  The  vast 
cathedrals  of  France  and  Italy,  for  example,  could  hardly  be 
lighted  on  approved  modern  lines,  and  the  nature  of  the 
worship  there  carried  on  scarcely  demands  a  high  order  of 
illumination.  Again,  as  was  pointed  out  in  the  discussion, 
there  are  some  churches  where  the  influence  of  tradition  plays 
a  most  important  role.  Two  opposite  cases  were  synogogues, 
one  of  which  insi-sts  to  this  day  on  retaining  the  exact  wax 
candles  originally  employed,  while  the  other  has  adopted 
up-to-date  lighting,  with  the  proviso  that  the  original  oriental 
style  shall  be  reproduced  in  the  new  fittings.  Our  great 
complaint  against  the  authorities  responsible  for  buildings  of 
architectural  distinction  is  that  when  they  at  length  unbend 
and  allow  the  introduction  of  electric  light,  they  often  seem 
to  abandon  all  hope  of  preserving  the  best  traits  of  the  old 
lighting,  and  allow  hopelessly  incongruous  fittings  to  be 
installed.  Ecclesiastical  authorities  might  study  this  question 
with  advantage. 


Telephone  Charges. 

\Vk  are  very  much  afraid  that  the  appointment  by  the 
Chancellor  of  the  Exchequer  of  a  Committee  to  report  on 
telephone  charges  will  only  have  one  result — the  increase  of 
those  charges.  Increases  in  the  prices  of  all  sorts  of  com- 
modities and  services  is  a  feature  of  our  present  existence 
which  we  have  to  face  with  such  equanimity  as  we  can  nuister. 
In  most  cases  there  are  adequate  reasons  for  a  part  at  least 
of  these  increases,  such  as  higher  wages  and  shortage  of  raw 
materials,  combined  with  a  legitimate  desire  that  the 
profits  should  not  fall  below  their  pre-war  level.  But  to 
ensure  this  in  every  privately-owned  concern  close  regard 
must  be  paid  to  the  reduction  of  unnecessary  expenses,  while 
at  the  same  time  the  selling  organisation  must  be  nourished 
because  only  in  this  way  will  greater  revenue  accrue.  We  are 
not  among  those  who  criticise  the  Post  Office  Telephone 
Service  in  season  and  out  of  season.  Within  its  limits  it  does 
its  best.  But  it  is  hampered  more  than  perhaps  its  most 
enlightened  officials  realise  by  the  fact  that  it  has  not  to  make 
a  jsrofit,  and  by  a  reluctance  on  the  part  of  the  controlling 
Treasury  element  to  develop  a  selling  organisation  on  modern 
lines.  No  one  has  ever  seen  an  advertisement  of  the  Teleishone 
Service,  and  that  absence  in  itself  expresses  the  attitude  of  the 
Post  Office  to  the  selling  side  of  their  business.  The  present 
times  are  not  normal,  it  is  true,  for  the  laying  of  new  cables, 
the  erection  of  fresh  exchanges  and  all  the  other  signs  of  a 
healthy  development  ceased  during  the  war  and  the  Post  Office 
engineering  department  are  still  struggling  with  the  arrears, 
and  to  catch  up  the  demands  of  justly  incensed  potential 
^subscribers.  But  that  state  of  things  is  not  going  to  last  for 
3ver.  Increased  rates  will  discourage  many  new  subscribers, 
."he  capital  grudgingly  spent  on  extensions  will  become  un- 
productive and  the  telephone  system  will  become  a  candidate 
for  State  aid  at  no  distant  date,  unless  a  radical  change  in  its 
administration  is  made.  It  is  not  a  question  of  efficiency  of 
service,  but  of  policy.  A  Derby  winner  cannot  be  trained 
on  grass,  neither  can  a  telephone  department  successfullv 
develop  without  capital  and  the  employment  of  modern 
commercial  methods. 


Coal  Prices. 

The  Coal  Controller  has  been  trying  to  play  the  home  and 
exports  markets  off  against  one  another  with  the  result  that 
the  tonnage  exported  at  a  high  price  has  gradually  fallen 
and  the  profits  therefrom  which  could  be  set  off  against  the 
loss  on  home  consumed  coal  have  been  correspondingly  re- 
duced. The  rebate  allowed  on  the  coal  consumed  for  domestic 
])urposes  is,  therefore,  shortly  to  disappear  in  practice  if  not  in 


theory.  We  hope  for  the  sake  of  station  engineers  it  willl 
disappear  in  both,  while  the  consumer  will  not  really  suffer. 
For  instance,  a  consumer  living  in  a  district  which  enjoys 
electric  lighting  at  lOd.  per  unit  obtains  a  rebate  of  9d.  for 
every  pound  thus  expended,  or  fd.  per  unit.  We  do  not 
suggest  that  this  case  is  typical,  for  in  some  industrial  areas, 
where  the  lighting  consumer  is  benefiting  at  the  expense  of  the 
power  consumer,  the  rebate  is  probably  more.  But  we  do- 
suggest  that  the  whole  thing  is  not  and  never  was  worth  while. 
It  will  be  much  better  in  every  way  for  the  country  to  have 
its  coal  ■"  de-controlled,"  even  if  it  has  temporarily  to  pay 
more  for  it.  We  have  had  enough  of  controllers  and  especially 
of  the  Coal  Controller. 

The  Prolongation  of  Patents. 

The  Patents  and  Designs  Act  of  1919,  which  extended  the 
normal  life  of  patents  from  14  to  16  years,  amended  the  pro- 
visions of  the  Act  of  1907  as  to  an  exteiLsion  of  the  term  of 
patents  and  enables  an  owner  of  a  patent,  who  was  prevented 
from  exploiting  his  invention  owing  to  the  war,  to  apply  for  a 
prolongation  of  his  monopoly.  Two  important  decisions  on 
this  question  have  recently  been  given  by  Mr.  Justice  Sargant. 
In  the  first  case  the  owner  of  a  patent,  which  would  expire 
under  the  1907  Act  in  July,  1920,  presented  a  petition  for 
the  prolongation  of  the  term.  In  the  meantime  the  1919  Act 
had  been  j)assed,  making  16  years  the  usual  term  of  all  patents. 
In  the  course  of  his  judgment  Mr.  Justice  Sargant  pointed 
out  that  an  application  for  i^rolongation  two  years  before 
expiration  would,  under  the  ordinary  practice,  be  refused  as 
premature.  The  great  reason  for  extending  the  term  of  a 
l^atent  was  that  the  patentee  had  not  been  adequately  remu- 
nerated ;  but  the  question  whether  he  had  been  so  remunerated 
could  not  be  entertained  until  nearly  the  end  of  the  original 
period  for  which  the  patent  was  granted.  As  no  special  ground 
for  departing  from  the  ordinary  practice  was  shown  the  peti- 
tion was  adjourned,  with  liberty  to  apply  to  restore  it  later  on. 


Patents  and  Controlled  Establishments. 

Ix  the  second  case,  Mr.  W.  Beowx,  who  had  obtained  a 
patent  for  an  invention  relating  to  improvements  in  hopper 
barges  and  dredgers,  which  expired  on  December  28,  1916,. 
a]>plied  for  an  extension  because  the  firm  who  had  built  vessels 
embodying  the  invention  up  to  the  beginning  of  the  war, 
became  a  controlled  establishment  in  191.5,  and  only  one 
dredger  in  accordance  with  the  patent  was  completed  thereafter. 
It  was  alleged  that  the  inventor  had  suffered  loss  owing  to  war, 
and  the  judge  decided  that  the  case  came  under  sec.  7  (3)  of 
the  1919  Act,  w'hich  was  inserted  for  the  purpose  of  protecting 
patentees  who,  by  reason  of  the  war,  had  suffered  loss  or 
damage.  He  held  that  the  Court  had  jurisdiction  to  deal  with 
an  application,  made  by  originating  summons,  for  an  exten- 
sion of  the  time,  although  the  patent  had  expired.  Our  readers 
will  therefore  be  glad  to  learn  that  jiatentees  whose  patents 
expired  during  the  war,  and  who,  prior  to  their  expiration,  had 
suffered  loss  or  damage  by  reason  of  the  war,  are  allowed  to 
apply  bv  way  of  originating  summons  for  an  extension  of  the 
term  of  their  patent  rights.  This  is  a  step  in  the  right  direc- 
tion. 


Gas-filled  Lamps  and  Arc  Lamps. 

The  advent  of  the  gas-tilled  ("'  half-watt "')  lamp,  prior  to 
the  war  was  already  threatening  the  position  of  the  arc  lamp 
in  many  fields  of  lighting,  and  circumstances  during  the  war 
period,  if  not  exactly  favourable  to  the  gas-filled  lamp,  were 
for  the  time  being  practically  fatal  to  the  arc  lamja.  Restric- 
tions on  public  lighting  operated  in  both  cases,  though  the- 
gas-fiUed  lamp  was  possibly  less  affected,  owing  to  the  com- 
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parative  ease  with  which  it  could  be  screened  ;  but  during 
the  war  carbons  were  i)ractically  unobtainable.  So  far  as  one 
can  judge  from  present  events,  gas-filleJ  lamps  seem  likely  to 
take  the  place  of  arc  lamps  in  many  fields.  In  industrial 
lighting  for  example,  the  war  has  made  manufacturers  familiar 
with  the  advantages  of  properly  s|mced  gas-filled  lamps 
for  overhead  lighting  {and  such  gas-filled  lamps  as  were 
available  were  used  mainly  for  munitions  and  industrial 
establishments).  In  street-lighting  the  conversion  of  arc- 
lamp  fittings  to  gas-filled  lamps  has  made  great  headway. 
Carbons  are  still  difficult  to  obtain  and  expensive,  and  the  cost 
of  labour  in  trimming,  already  a  factor  of  con.sequence  before 
the  war,  is  now  an  even  more  influential  element.  One  still 
sees  calculations  comparing  the  relative  cost  per  candle-power 
of  both  types  of  lamps,  and  so  far  as  the  ordinary  arc  lamp  is 
concerned  the  advantage  almost  certainly  rests  with  the  gas- 
fiUed  lamp.  But  a  point  of  even  greater  importance  is  the 
ease  with  which  the  latter  can  be  fitted  with  reflectors  of  various 
types,  promoting  a  better  distribution  of  light,  and  still  further 
increasing  the  advantage  as  regards  illumination  on  the  working 
plane.  The  position  as  regards  the  flame  arc  is  not  quite  so 
clear.  If  adequate  supplies  of  carbons  are  available  this 
form  of  lighting  may  still  be  used  in  cases  where  large  areas 
have  to  be  lighted,  and  adequate  overhead  space  is  available. 
Several  firms  are  said  to  have  developed  carbons  which  yield 
an  efficiency  in  advance  of  that  obtainable  before  the  war, 
and  this  was  already  admittedly  considerably  above  that 
of  the  best  gas-filled  lamp.  Experience,  however,  teaches  us 
to  be  wary  of  predictions  of  this  kind.  There  are  still  possi- 
bilities of  greater  efficiencies  in  lamps  of  the  arc  type.  On  the 
other  hand  with  more  powerful  units  we  may  see  similar 
advances  in  incandescent  lamps,  and  we  believe  that  there  is 
no  great  technical  obstacle  to  the  production  of  candle-powers 
very  much  in  excess  of  those  available  at  present. 


Long  Distance  Cable 
Telephony. 

From  the  i)opular  point  of  view  one  of  the  drawbacks  of  the 
increasing  development  of  electrical  engineering  is  a  cessation 
of  those  discoveries  which,  whether  they  be  epoch-making 
or  not,  are  certainly  spectacular.  We  have  to  advance  slowly^ 
and  carefully  rather  than  by  leaps  and  bounds,  and  that  of 
course  is  dull.  To  replace  the  lack  of  inventions  in  the 
electrical  world  our  daily  contemporaries  have  to  satisfy  that 
craving  for  '■  stunts,"  which  is  now  so  much  a  feature  of  daily 
journalism,  by  resorting  to  inventions  of  another  kind,  of  which 
class  of  discovery  the  recent  hypothetical  signals  from  Mars 
are  a  typical  example.  That  solution  is  not  open  to  us. 
Nevertheless,  even  in  these  dull  days  there  are  occasions 
when  something  more  than  usually  interesting  comes  to  light, 
and  when  the  technical  Press  may  quietly  indulge  in  a  little 
self-congratulation  over  an  addition  to  our  knowledge  in  one 
or  other  of  the  branches  of  electrical  engineering.  This  we 
are  able  to  do  this  week,  for  the  Paper,  of  which  the  first  part 
will  be  found  on  another  page  of  this  issue,  by  Messrs. 
Bancroft  Gherardi  and  F.  B.  Jewett  upon  telephone 
repeaters,  recently  read  before  the  American  Institute  of 
Electrical  Engineers,  deals  with  a  subject,  the  importance  of 
which  in  its  bearing  upon  the  future  of  telephony  can  hardly 
be  overestimated. 

A  Landmark  ix  the  Progress  of  Telephony. 
Although  from  time  to  time  reference  has  been  made  in 
these  columns  to  the  feats  in  long  distance  wire  telephony 


which  have  been  accomplished,  comparatively  little  informa- 
tion as  to  the  details  of  the  metliods  employed  have  been 
available  until  now.  The  Gherariji-Jewett  Paper  takes 
us  behind  the  scenes,  and  in  doing  so  records  a  landmark  in 
the  progress  of  telejjhony,  a  landmark  of  such  importance 
that  all  future  development  in  long  di.stancc  wire  telephony 
must   be   measured  from  it. 

The  Limits  of  the  Telephone  Line. 
Up  to  the  present  time  the  limiting  factor  in  the 
extension  of  the  range  of  telepiione  transmission  has 
been  the  telei)hone  line.  Satisfactory  conversation  has 
been  easily  and  cheaply  obtained  over  moderate  distances. 
With  increasing  distance,  however,  .  the  electrical  and 
physical  difficulties  as  well  as  the  expense  multiply, 
until  further  expansion  is  prevented  by  one  or  6oth 
of  the  above  factors.  One  of  the  main  problems  of  modern 
telephone  engineering  has  thus  been  to  enable  the  line  to  keep 
pace  with  tlie  demands  made  upon  it  by  the  fast  increasing 
commercial  use  of  the  telephone.  A  great  stride  in  this 
direction  was  made  20  years  ago  when  the  introduction  of 
the  loading  coil  according  to  the  Pupin  system  greatly 
increased  the  commercial  telephone  range.  The  development 
of  paper-insulated  cable  of  duplex  or  multiple  twin  construc- 
tion has  also  contributed  to  this  end  by  making  practicable 
the  use  of  phantom  or  superimposed  circuits,  and  thus  increas- 
ing the  circuit  capacity  of  a  given  line  plant  by  50  per  cent. 

A  Problem  of  Many  Years'  Standing. 
The  possibility  of  using  a  telephone  repeater  upon  long 
distance  connections  and  by  this  means  achieving  still  greater 
economy  in  line  plant  has  been  present  in  the  minds  of  tek 
phone  engineers  for  some  years  ;  but  the  technical  difficultieb 
of  the  .subject  have  been  so  considerable  that  until  the  arrival 
of  the  thermionic  amplifier  very  little  commercial  success  was 
obtained.  The  problem  of  the  development  of  the  telephone 
repeater  has  been  two-fold,  firstly  the  production  of  a  com- 
mercially satisfactory  amplifying  element,  and  secondly,  the 
application  of  this  to  telephone  circuits  under  ordinary  service 
conditions.  That  the  work  involved  in  the  solution  of  this 
])roblem  has  been  considerable,  both  in  extent  and  intricacy 
will  be  appreciated  from  a  review  of  the  Paper.  The  great 
fact,  however,  is  that  it  has  been  solved  ;  and  the  telephone 
repeater  is  now  a  commercial  instrument. 

What  the  Discovery  Means. 
The  effect  of  this  upon  the  future  policy  of  telephone 
engineers  can  be  appreciated  from  the  following  quotation 
from  the  Paper  : — "  The  tools  thus  at  our  disposal  are  of  such 
a  character  as  to  permit  of  our  forecasting  the  changes  which 
their  use  is  likely  to  produce  in  the  evolutionary  growth  of  the 
telephone  plant.  When  combined  with  the  benefits  to  be 
derived  from  the  loading  of  cable  circuits,  the  u.se  of  the 
practically  perfect  repeaters  now  available  puts  an  entirely 
different  aspect  on  many  of  the  problems  which  have  con- 
fronted the  telephone  engineer  in  the  past.  Not  only  will 
there  be  the  opportunity  to  utilise  smaller  gauge  wires  than 
has  hitherto  been  possible,  but  the  econonucal  field  for  under- 
ground and  overhead  toll  cables  will  be  greatly  extended  into 
the  region  which  it  has  heretofore  been  j^ossible  to  serve  only 
with  some  form  of  open  wire  construction.  Viewed  from  the 
standpoint  of  continuity  of  service  alone,  this  is  an  advantage 
of  almost  inestimable  value.  Further,  the  range  of  reliable 
and  commercially  possible  long  distance  telephony  will  be  verj 
greatly    extended." 

American  v.  British  Appreciation  of  Research. 
There  are  two  aspects  of  this  subject  which  are  worthy  of 
particular   comment.     The   importance   of   applied   scientific 
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iist-aich  to  the  future  development  of  engineering  in  the  service 
of  mankind  has  once  more  been  definitely  demonstrated. 
American  enterprise  has,  ever  since  the  inception  of  com- 
mercial telephony,  been  largely  responsible  for  the  commercial 
development  of  the  many  features  contributing  to  the  modern 
telephone  art  as  practised  throughout  the  world  ;  and  the 
development  and  application  of  the  thermionic  telephone 
repeater  to  commercial  service  is  no  exception  to  this  rule. 
It  must  be  admitted  that  much  work  has  been  done  in 
Europe  upon  this  particular  problem  by  British  engineers,  with 
tlie  result  that  during  the  war  period  thermionic  repeaters 
were  in  use  upon  British  circuits  both  in  this  country  and 
overseas.  It  is  also  true  that  the  early  years  of  the  war 
period  have  hindered  development  in  this  country  to  an  extent 
which  is  hardly  realised  in  America,  biit  in  spite  of  this  it  is 
hardlv  possible  to  doubt  that  American  appreciation  of  the 
value  of  industrial  scientific  research  as  compared  with 
the  British  attitude  towards  the  same  subject  has  been  a 
verv  great  factor  in  determining  America's  present  leading 
position  in  telephony. 

The  Ikterxatioxal  Aspect. 
The  national  aspect  in  this  case  is,  however,  of  less  impor- 
tance than  the  international.  There  is  prob§,bly  no  factor  of 
greater  importance  in  the  preservation  of  good  international 
relations  than  facilities  for  intercommunication  between  the 
people  of  diiierent  countries.  The  introduction  of  the  thermionic 
repeater  into  the  sphere  of  practical  telephony  means  a  great 
step  in  this  direction,  and  it  is  to  be  hoped  that  no  country 
will  be  slow  to  realise  this,  least  of  all  our  own. 


Fuel    Economy- 

Economy  nowadays  gt- ueruUy  takes  the  form  of  a  ruthless 
attack  on  the  expenditure  of  some  large  amount,  simply 
because  it  is  large,  and  irresi^ective  of  how  it  is  being  emjjloyed. 
There  is  often  great  good  in  this  policy,  especiallv  when  it  is 
applied  to  the  finances  of  our  new  bureaucracy,  but  it  is  to  be 
doubted  whether  in  the  long  run  these  wholesale  loppings 
show  as  great  a  result  as  those  directed  to  the  saving  of  a  few 
pence  on  a  very  large  number  of  items.  There  is  a  point, 
equally  in  Govermnent  .departments  and  in  commercial 
joncerus,  below  which  reduction  of  expenditure  becomes 
harmful  ;  and  at  the  present  time  this  point  may  easily  be 
reached  before  the  economies  necessary  for  financial  stability 
have  been  full}-  carried  out. 

This  argument  applies  particularly  to  our  methods  of 
_  employing  fuel.  It  is  essential  to  use  care  in  fuel  consumption 
for  reasons  to  which  we  have  often  referred,  but  at  the  same 
time  an  ever-increasing  exi^enditure  of  fuel  will  be  necessary 
as  our  trade  increases  and  our  industries  expand  ;  and  to 
check  that  expenditure  unreasonably  would  be  most  undesir- 
able. More  can  be  done  in  making  sure  that  the  fuel  used  is 
used  in  the  best  possible  way. 

How  S.MALL  Savings  can  Help. 
We  are  therefore  glad  to  see  that  the  Fuel  Research  Board,  in 
their  report  for  the  years  1918  and  1919,  rightly  calls  attention  to 
the  importance  of  the  setting  up  by  consumers  themselves  of 
a  system  of  fuel  control  which  will  put  an  end  to  the  waste  that 
is  at  present  going  on.  "  There  is  no  doubt,"'  the  report  says, 
■'  that  in  the  majority  of  industrial  undertakings  a  reduction  of 
5  per  cent,  to  20  per  cent,  could  be  secured  within  a  year  at  a 
relatively  trifling  expenditure  on  wages  and  small  alterations 
in  apparatus."  It  may  perhaps  be  argued  that  this  is  beginning 
at  the  wTong  end,  and  that  it  would  be  better  for  some  central 
body  to  say  exactly  by  what  methods  economies  are  to  be 


obtained.  But,  however  tliis  may  be,  it  is  well  to  iilsist  that 
any  savings  effected  means  money.  "  One  ton  of  good  coal 
burnt  under  the  ideal  conditions  of  the  calorimeter  should 
give  about  30  million  British  thermal  units.  With  coal 
costing  30  shillings  per  ton  the  cost  of  a  million  thermal  units 
is  therefore  one  shilling.  Any  process  for  the  preparation  of 
gaseous  or  liquid  fuel  necessarily  involves  the  sacrifice  of  a 
proportion  of  the  30  million  thermal  units.  In  some  cases 
this  sacrifice  amounts  to  as  much  as  one  third,  or  10  million 
units,"  i.e.,  to  ten  shillings  per  ton.  It  is  advisable,  therefore, 
that  all  processes  employing  coal  should  have  this  test  applied  to 
them,  and  that  whether  they  are  worth  using  or  not  under 
present  conditions  should  be  discovered.  The  programme 
which  the  Board  propose  to  carry  out  seems  well  designed  to 
this  end. 

The  Domestic  Employ.ment  of  Coal. 
The  Board,  however,  have  not  confined  themselves  entirely 
to  the  utilisation  of  fuel  for  industrial  purposes.  The  domestic 
employment  of  coal  also  receives  attention,  and  the  conclusions 
reached  by  the  Board  will  come  as  a  rude  shock  to  those  elec- 
trical and  gas  engineers  who  have  inveighed  for  many  years 
against  the  waste  caused  by  the  employment  of  the  open  fire 
for  heating  lining  rooms.  The  comfort  and  cheerfulness  of 
this  method  of  heating  have  been  admitted,  but  its  waste 
both  of  fuel  and  heat  energy  have  been  almost  unanimously 
deplored.  Tests  carried  out  by  Dr.  Maecaret  Fishendex 
on  behalf  of  the  Manchester  Air  Pollution  Board  are  designed 
to  show  that  the  radiant  efficiency  of  coal  fires  of  different 
types  varies  from  19i  to  2-5  per  cent.,  and  that  when  low  tem- 
perature carbonisation  cokes  were  used  the  efficiency  rose  to 
between  30  and  33  per  cent.,  while  there  is  the  further  advan- 
tage that  with  this  type  of  fuel  smaller  diameter  flues  may 
be  used  owing.to  the  absence  of  smoke,  while  control  of  the 
combustion  is  easier  than  in  the  case  of  coal. 

The  Passing  of  the  Open  Fire. 

We  are  afraid,  however,  this  vindication  of  the  coal  fire  is 
not  in  accordance  with  facts.  It  is  made  subject  to  the  impor- 
tant pro\'iso  that  the  grate  used  should  be  efficient,  which  many, 
even  the  majority  of  those  at  present  installed,  are  not.  In 
anv  event  the  open  fire  gives  less  heat  where  it  is  wanted  at 
a  greater  cost  than  any  other  form  of  heating.  Apart  from 
economy  the  day  of  the  open  coal  fire  is  over,  and  it  is  certain 
it  will  disappear  for  reasons  quite  other  than  those  of  efficiency 
pure  and  simple.  It  has  kept  its  place  so  long  because  it  is 
pleasant,  and  is  believed  to  be  healthy  ;  and  because  the 
British  public  is  conservative.  It  will  continue  for  a  time 
to  keep  its  place  in  large  houses  and  hotels  where  the  employ- 
ment of  a  domestic  staff  is  still  a  possibility.  But  in  smaller 
houses  it  will  be  gradually  replaced  by  the  electric  radiator, 
and  for  a  time  by  the  gas  fire,  because  the  use  of  an  open  grate 
means  soma  place  for  storing  coal,  a  constant  anxiety  as  to 
the  cost  and  to  the  possibility  of  obtaining  fresh  supplies, 
labour  in  cleaning  grates,  making  fires  and  disposing  of  the  dirt 
made  by  fires,  and  generally  the  expenditure  of  time  and  energy 
which  could  be  much  better  employed  in  doing  something  else. 
In  addition,  electric  and  gas  fires  can  be  turned  on  or  off  at  a 
moment's  notice,  while  there  is  no  laying  and  no  waiting  for 
them  to  burn  up,  an  operation  which  is  often  the  worst  of  all. 

Doubtless  we  preach  the  development  of  electricity  for 
domestic  purposes  at  all  seasons  (we  do  not  say  in  season  and 
out  of  season),  but  when  it  is  so  evident  that  the  present 
conditions  are  driving  the  public  sometimes  almost  unwil- 
lingly to  adopt  labour-saving  methods  it  is  ob\-ious  we  have  a 
chance  of  introducing  electrical  apparatus  into  the  home  in 
a  way  which  we  have  never  had  before  and  may  never  have 
again.     It  is  a  chance  which  should  be  seized. 
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Electric   Winding    Engines  and  Mine  Hoists.' 


Ilv     II.      II.       I 

(Contniiied 

Ln,,„jn,.'  \\\-  shall  now  proceed  to  analyse  a  winder  for 
a  shaft  in  which  the  inclination  varies  from  27  degrees  at  the 
bottom  to  45  decrees  at  the  top  in  six  stages.  The  winder 
•selected  is  installed,  and  has  been  working  since  1911.  at  the 
Meyer  and  Charlton  Gold  Mine  in  South  Africa.  Its  per- 
formance has  been  discussed  in  a  number  of  papers  and  refe- 
rence will  be  made  to  several  of  these  towards  the  end  of  the 
4nticle. 

The  principal  data  of  the  winder  are : — 

Rock lO.WO  lb. 

Skip   7,0()0lb. 

Depth t'V^iJ-      ,-0 

Angle  of  inclination 2/     10  to  4o 

R„^    IJin.dia.;  21b.  i>er{t. 

Maximum  .speed  2.000  ft.  per  nun. 

Output  per  hour    •  801  tons. 

Drums.— Twin  cylindrical,  10  ft.  dia.  ;  =32,000 

9 
117?- 
Shcavcs.— 12  ft.  dia.  ; =5,000  each 

g 

Loading  time]  4o  seconds. 

Particulars  of  the  shaft  are  given  in  Fig.  12,  and  the  winder 
is  operated  on  the  Ward  Leonard  system.  It  is  required  to 
find  the  rating  of  tbe  winder  motor. 

Since  an  output  of  86i  tons  per  hour  is  required  there  must 
be  86-5  X  2,210— 10,000=19-1:  trips  per  hour  and  the  duration 
of  the  trip,  is,  therefore,  3,600^194=  18.5-6  second.s.  Deduct- 
ing from  this  45  seconds  for  loading  we  get  140-6  seconds  as 
the  actual  winding  time  per  cycle.  The  equivalent  -  full-speed 
value  "  of  the  cvcle  is  equal  to  the  total  length  of  the  shaft 
divided  by  the  maximum  speed  in  feet  per  second  =  4,120-f- 

=  123-6  seconds,  and  the  total  timt 


IIKIDMI  ION. 

/rum  p.  413.) 

and,  since  tlie  motor  is  direct-coupled,  the  .■ipeed  is  that  of 
the  drum,  namely,  2,OO0-4-10.t=63-7  revolutions  per  minute. 
Friclion.-^The  amount  to  be  allowed  for  friction  has  to 
be  left  to  tlie  judgment  of  the  engineer.  In  this  case  we  have 
to  consider  (a)  shaft  friction,  (b)  rolling  friction,  and  (c)  rope 
friction. 

ZOOO  n.perMin.  fMan.Spcr.i ' 
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to  be  allowed  for 

acceleration  and  retardation  =  2(140-6-123-6)  =  34  seconds. 
Of  this  time,  16  seconds  will  be  devoted  to  acceleration,  and 
the  remaining  18  seconds  to  retardation. 

Knowing  the  nett  load,  maximum  hoisting  speed  and  mean 
angle  of  inclination  of  the  shaft,  the  approximate  rating  of  the 
motor  can  be  found.     Thus, 

Approximate  H.P.=  TFxSx  sin  6x^-^33,000, 
wherein  W  is  the  nett  load  in  lb.  ;  S  is  the  maximum  speed  in 
ieet  per  minute  ;   0  is  the  mean  angle  of  inclination  of  the  shaft. 


^0^ect/bn 

Length.  Jnclination,          >■ 

^g 

^^            (CL) 

Z.373ft. 

Z7°10' 

^^ 

(b) 

171ft. 

3Z°43' 

(C) 

385ft 

34°50' 

-iS^ 

0^ 

(d) 

360ft 

33'47' 

^00^ 

(e) 

746ft 

4Z°23' 

„^^^^ 

(J-) 

85  ft 

4S°00' 

^^7°10' 

Fig.  12. — Pabticulabs  of  Inclined  Shaft. 

and  ;t  is  a  coefficient  of  which  working  values  for  winders  of 
widelv  different  kinds  will  be  given  later.  We  shall  assume 
1-5  as  a  probable  value  of  h  in  this  example.  The  sine  of  the 
nie'«n  angle  is  found  by  dividing  the  vertical  dejrth  of  the 
shaft  bv  the  total  length  of  the  incline,  i.e.,  sin  0  =  2,157-;- 
4,120=0-52.     Hence, 

„  „      10,000  X  2,000  x  0-52  x  1-5 
Approximate  H.P.= — 


33,000 


Rock lo.ooolbs. 

--ju  Skip ZOOOlbs. 

^  Rope Zibs.perH. 

Tc,LengthofShaH.4:t2Dft.  I 

Inclination, 27''1o'to4S°       I 

Max-Speed 2.000ft. perrnin. 

Drums Cylindrical  10  ft.  dis. 

Motor  Speed— .63-7reys.permi  ' 
Supply Sip, 2100V. 50^ 


PMind-Foct  Units, 


=  473, 


'  Copyright.     All  rights  reserved. 


Torque  Diagram. 
Fig.  13.— Speed,  Rope  and  ToRQrK  Diagrams. 

An  allowance  of  5  per  cent,  of  the  weight  of  the  loaded  and 
unloaded  skips   will   be   made   for   the   shaft   friction.     This 
corresponds  to   a  moment   on  the  drum  shaft  of 
Total  load  Coef.  Rad. 

|10,000  +  {2  X  7,000)1  X  0-05  x  5  =  6,000  Ib.-ft. 
For  the  rolling  friction  an  angle  of  friction  of  2-5  degrees  is 
assumed.  The  mean  angle  of  inclination  of  the  shaft = 
.sin'i  0-52  =  31-5  degrees;  hence  the  co-efficient  =  cos  31| 
tan  2i  =  0-037,  or  3-7  per  cent.  The  corresponding  moment 
on  the  drum  shaft 

Total  load  Coef.  Rad. 

=  U0,000-|-(2x  7,000);-  x  0-037  X  5  =  4,440  Ib.-ft. 
Irrespective  of  the  positions  of  the  skips  there  is  always  a 
length  of  rope  in  the  shaft  equal  to  the  length  of  the  shaft 
itself.  The  weight  of  rope  is,  therefore,  4,120  x  2  =  8,240  lb. 
Since  the  mean  angle  is  31|  degrees  the  rope-friction  moment 
will  be  8,240  /  cos.  31 J  x  0-05  x  5=  1,730  Ib.-ft.  In  connection 
with  the  rope  friction'it  may  be  mentioned  that  the  shaft  has 
a  curve  approaching  the  catenary  ;  the  rope,  therefore,  will 
hang  fairly  freely  and  the.  friction  will  probably  be  less  than 
the  value  we  have  assumed.  Nothing  is  gained  by  taking 
this  into  consideration  because  the  rope  friction  moment  is 
small  in  comparison  with  the  total  moment,  and  a  slight  varia- 
tion of  the  small  moment  makes  no  appreciable  difference  to 
the  total  moment 
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Referring  to  Fig.  L'i  ('■)  tlie  total  frietion  moment,  namely, 
f),0(K)+4,440+l,730=  12,170  lb. -ft.  is  marked  off  vertically 
from  o  to  a  convenient  seale  and  is  represented  by  on.  Tliroiigli 
((  a  line  ah  is  drawn  jiarallel  to  the  base  ox. 

Sr ATIC    -MuMKNTS. 

(i.)  A.ire)idiii<i  Load  and  Skip. — The  distance  moved  through 

during  acceleration^   '        x      =266-7  ft.,  and  since  the  length 

of  section  (a)  of  the  shaft  is  2,373  ft.  it  follows  that  2,373- 
266-7  =  2,106-3  ft.  are  moved  through  at  a  constant  speed 
of  2,000  ft.  per  min..  or  lOD  '  3  It.  per  sec,  in  G3-19sec.     Simi- 

,     .         100 
larly,  the  distance  moved  through  during  r(!tardation= ---  f 

18 

—  =  300  ft.,  and  retardaticm  b.'gins  at  a  point  300-a'3=215  ft. 

from  the  end  of  section  (f)  of  the  shaft.  In  other  words  the 
ascending  load  and  skip  traverses  746—215  =  531  ft.  of 
section  (c)  at  a  constant  speed  of  100^-3  ft.  per  sec,  and  the 
time  required  =  15-9  sec  It  is  convenient  to  tabulate  the 
moments  as  shown  below. 

Determination  of  Moments  diir  to  A.^cendlni]  Load  and  Skip. 
Load  +  skip  =  I0,000+7,000  =  17,(]00  lb.         Drum  radiu.s=r)  ft. 


Section. 

Length, 
ft. 

Inclina- 
tion, 
0. 

Sin  0. 

Moment, 
5  X  17,000  X  sine. 

Time, 
sees. 

lb. -ft. 

„ 

'   2.37.'i 

27°   10' 

0-455 

38,000 

79-1!) 

b 

171 

32°  43' 

0-540 

45.900 

5-13 

c 

385 

34°  50' 

0-570 

48,400 

11 -.'-.5 

d 

300 

3.3°  47' 

0-.550 

40,700 

10-80 

e 

740 

42°  28' 

0-080 

57,800 

24-33 

f 

85 

45°  00' 

0-707 

60.000 

9-57 

These  moments  when  plotted  to  a  time  base  give  the  .stepped 
line  cd  in  Fig.  13  (c).  It  should  be  mentioned  that  the  base  used 
in  plotting  these  moments  is  al). 

(ii.)  DescendiiKj  Skip.--  During  the  accelerating  period  the 
descending  skip  moves  through  a  distance  of  266-7  ft.  In 
other  words  at  the  end  of  this  period  the  skip  is  266-7  —  85--= 
181-7  ft.  from  the  beginning  of  section  (e)  of  the  shaft,  and  the 
remaining  length  of  746-181-7  =  .564-3  ft.  of  this  .section  is 
traversed  at  constant  speed.  Since  the  acceleration  is  2-08  ft. 
per  sec  per  sec  it  follows  that  the  time  taken  in  traversing 
section  (/)  =  9-02  sec,  and  that  the  corresponding  time  for 
section   (e)  =  23-91  sec. 

During  the  retarding  ]ieriod  a  di.stance  of  -300  ft.  is  moved 
through  in  18  sec,  which  brings  the  descending  skip  to  the 
bottom  of  the  shaft.  Hence  the  total  time  taken  by  this  skip 
to  traverse  section  (a)  of  the  shaft  is  18-f  (2,373 -3(X))^33-3 
=  80-19    sec.     The  moments  are  tabulated  below  : — 

Determination  of  Moinent.'i  due  to  Descending  Skip. 
Weight  of  skip=7,000  lb.         Drum  radius=5  ft. 


Section. 

Length, 

Inclina- 

Sin  0. 

Moment, 
5  X  7,000  X  sin  6. 

Time, 

0. 

sees. 

lb. -ft. 

/ 

85 

45°  00' 

0-707 

24,800 

902 

e 

740 

42°  28' 

0-080 

23,800 

23-91 

d 

300 

33°  47' 

0-iJ50 

19.220 

10-80 

r 

385 

34°  50' 

0-570 

l!»,t'.-)0 

H-i55 

b 

171 

32°  43' 

0-540 

18,900 

5-13 

.a 

2,373 

27°   10' 

0-455 

15,900 

80-19 

These  negative  moments  when  plotted  on  the  stepped  base 
cd.  Fig.  13  (c),  give  the  stepped  line  ef  which  represents,  at 
every  instant  throughout  the  wind,  the  resultant  torque  due 
to  the  load  and  skips  plus  friction,  to  the  base  Q.r. 

(iii.)  Ropes. — It  is  convenient  to  use  a  graphical  method 
for  determining  the  resultant  torque  due  to  the  ascending 
and  descending  ropes. 

Referring  to  Fig.  14  along  a  base  line  o.r  is  marked  off  a 
length  on  to  represent  the  equivalent  full-speed  time  to  any 
convenient  scale.  This  time,  which  is  equal  to  the  total  length 
of  the  shaft  in  ft.   divided  by  t  he  maximum   winding  speed 


n    ft.    per   sec.  =  4, 120-^-33-3-=  I23-fl  sec,  is  next   suli-divided 

nto  sections  oy,  f/h.,   I.ii  from  left  to  right,  the  times 

icing  taken  from  the  column  of  the  accompanying  table 
narked  "  Ideal  time  ."  The  ideal  time  is  simply  the  time 
•equired  to  coil  up  at  maximum  s])eed  a  length  of  rope  equal 
()  that  of  the  section.  Thus,  section  (a)  of  the  shaft  is  2,373  ft. 
ong  and  the  maxinnim  winding  speed  is  33-3  ft.  per  sec,  the 
deal   ti therefore,   is  2,.373  ^33-3  =  71-19  sec. 


Deter  m  inn 

ion  (if  Rope  Moments. 

Weight  of 

rope =2  lb 

per  foot 

Drum  radius  I- =5  ft 

Section 

Length, 

ft. 

Weight, 

Sin  0. 

Moment 
m ,.  =  w  .  r  sin  0. 

Ideal 
time. 

Actual 
time. 

lb. 

lb. -ft. 

sec. 

sec. 

n 

2,373 

4,740 

0-455 

10,800 

!  71-19 

79- 19 

h 

171 

342 

0-540 

923 

5-13 

5-13 

r 

385 

770 

0-570 

2,410 

11 -.55 

1 1  -55 

d 

300 

720 

0-.')50 

1 ,980 

10-80 

10-80 

r 

74t) 

1,492 

0-080 

5,070 

22-38 

I 

85 

170      ; 

0-707 

600 

2-.55 

Totals.. 

. !  4,120 

...        1        ... 

21,783 

|123-60 

At  o  a  perpendicular  is  erected  and  along  it  is  marked  off  a 
length  oiii  to  represent  the  total  rope  moment  21.783  lb. -ft. 
.Along  Hio  mark-off  vertically  downwards  lengths  imi.  up  .  .  .  ,vo 
to  represent  the  rope  moments  in  sections  (a)  to  (/)  of  the  shaft. 


itty  (b)   (n)      (rl.)  (ff)       i.f) 

Equivalen t  Full- Speed  Time-L en^th  ofShjft^Max . Spefd A 

Fig.  14. — Rope  Diacr.vh. 


Troject  ri  horizontally  to  meet  the  vertical  projection 
through  (/  at  the  ])oint  l\.  In  like  manner  obtain  points  P.,, 
/'.    .  r.   /'-,     Then  the  inclined  line  m  .  .  .  m^,  obtained  by 

joining  the  |)oints  (/),  P. /\  w,,  gives  the  ideal  moment 

line  of  the  ascending  "rope  to  the  base  om,.  Now  at  the 
beginning  and  end  of  the  wind  the  speed  is  zero,  and  full' speed 
is  attained  in  16  sec.  and  stopping  is  effected  in  18  sec 

To  allow  for  this  in  the  case  of  starting,  mark  off  on  the 
base  from  right  to  left  the  actual  time  taken  in  coiling-up  a 
length  of  rope  equal  to  section  (a)  of  the  shaft.  This  time  is 
79-19  sec.  and  is  represented  by  f/o,.  Through  o^  erect  a 
lier])endicular  o^y  equal  to  om.  Make  oo.-^  equal  to  oo^,  each 
lieing  equal  to  half  the  accelerating  period  ;  through  o,  erect  a 
perpendicular  o4  cutting  the  ideal  rope-moment  line  at  t. 
Join  (  and  y,  then  the  line  ijtP^  ...  to  the  base  o,;»|  repre- 
sents to  scale  the  variation  of  moment  in  coiling-up  the 
ascending  rope  during  the  early  stages  of  the  wind. 

To  make  the  correction  for  the  retarding  period  proceed  in 
the  following  manner.  Make  »t,.x-  =  )//,a:,  =  9  sec,  i.e.,  equal 
to  half  the  retarding  iieriod.  Through  .r.^  draw  a  vertical  xyx 
cutting  the  ideal  rope-nuMuent  line  /'„»(,  at  n.  Mark  off  a 
length  .(■(('  =  9-57  sec  which  is  the  actual  time  taken  to  coil  up 
section  (/)  of  rope.  Let  the  vertical  through  «•  cut  the  hori- 
zontal through  .s  at  the  point  r.     Join  uv  and  vx,  then  the 

bent  line  yt  .  .  .   P *"'•'',  to  the  base  ox,  represents  the 

variation  of  torque  at  the  drum  shaft  in  coiling-up  the. rope 
on  the  ascending  side. 
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The  descending  rope  is  treated  in  a  similar  niamn'r.  the 
ideal  times  for  sections  («)  to  {/)  bciu};  niarked-olT  from  right 
ti)  left  as  shown  at  tlie  top  of  the  diagram,  and  the  correction 
made  for  starting  and  stopping. 

In  Fig.  1-t  the  two  rope  moments  are  siiown  superimposed 
in  such  a  manner  that  the  resultant  moment  at  any  instant 
is  given  by  the  vertical  intercept  between  the  two  curves. 
Thus,  I  sec.  after  the  commencement  of  the  wind  the  resultant 
moment  is  re]>resented  to  scale  by  PQ. 

If  tiie  reader  will  take  the  troubh-  to  master  this  con.struction 
he  will  be  in  possession  of  a  useful  method  t)f  tackling  winder 
problems.  We  shall  have  occasion  to  refer  to  the  subject 
again  iii  the  section  devoted  to  compound  shafts. 

Fig.  It  has  been  re-drawn  in  Fig.  13  (/')  to  the  same  scale 
as  tliat  used  for  Fig.  13  (c).  Remembering  that  the  sign  of 
the  rojie  moment  reverses  at  or  near  the  middle  of  the  wind, 
the  resultant  moment  due  to  the  load,  skip.s  and  friction, 
giving  tlie  slo]>ing  stepped  line  (jli  in  Fig.  13(().  This  line 
to  the  base  ox  gives  tlie  resultant  static  tori|ue  plus  friction 
at  every  instant  throughout  the  wind. 

Accelerating  and  Retarding  Moments. 

Inertia  :  Irrespective  of  type  or  method  of  control  a  motor 
direct-coupled  to  the  drum  shaft  will  have  a  rating  somewhere 
in  the  neighbourhood  of  47.5  h.p.  A  direct-current  motor  of 
this  output  running  at  64  revs,  per  min.  will  have  an  armature 
of  about  G  ft.  3  in.  diameter  and  'J-7  tons  in  weight.  The 
radius  of  gyration  of  such  an  armature  will  be  about 
0-75  X  6-2.'5  ^  2  ^  2-34  ft.  and  the  inertia,  therefore,  is 
9-7  X  2,240  X  2-34- -^32-2--  3.690,  or,  say  3,700  in  round  figures. 

The  rotor  of  an  induction  motor  of  this  rating  will  weigh 
about  9-2."j  tons  and  will  have  an  inertia  of  14,700. 

The  travelling  masses  consist  of  the  load,  two  skips  and  two 
lengths  of  rope,  or  a  total  of 

Rock  Skips  Roj)es 

10,000+2  X  7,0004-2  •;2(4,135-t-165))  =41 ,200  lb. 

The  inertia  of  the  travelling  masses  is,  therefore, 
11.200x52 -f32-2  =  32,000. 

Tabulating  the  inertia  of  each  of  the  several  jiarts  \vc  have 
Direct  current.  Three-jihase. 

Drum.s,  &c 32,000      32,(KX) 

Motor  armature  3,700      14,70(J 

Two  sheaves  2  X  5,000 x(J^y     7,000      7,000 

Travelling  parts  32,000      32,000 


74,070     85,700 

Angular  velocity  of  drums-=27cx  63-7+60, 

=  6-67  radians  per  second. 
Angular  acceleration  =6-67  +  16  =  0-4I7  radian  per  sec. 

per  sec. 
Angular  retardation  =6-67  +  18  =  0-371      „ 

and  the  corresponding  moments  for  the  direct-iuirrent  equip- 
ment are 

Accelerating  moment = 74,700  x  0-417  =  31. 100  Ib.-ft. 

Retarding  moment     =74,700x  0-371  =  27,700  Ib.-ft. 

In  the  case  of  the  three-phase  motor  equipment  the  moments 
are 

Accelerating  moment= 85,700  x  0-417  =  35,800  Ib.-ft. 
Retarding  moment     =85,700x  0-371=31,800  Ib.-ft. 

Torque  Diaijraws. — By  combining  the  above  moments  with 
the  static  moments  we  get  the  total  torque  diagram  ojk  .  .  .  Imxo 
Fig.  13  (c),  for  the  direct-current  hoi.st  and  the  diagram 
osu  .  .  .  vwxo  for  the  three-phase  hoist. 

It  may  be  mentioned  that  the  ordinates  j^j  or  jyS  represent 
the  torque  required  for  accelerating  the  direct-current  and  three- 
phase  motors  res])ectively. 

Winder  Motor  Haling. — One  of  the  total  torque  diagrams, 
namely,  that  for  the  Ward  Leonard  hoist,  has  been  transferred 
to  Fig.  15.  Knowing  the  torque  and  speed,  the  corresponding 
horse-power  can  be  found.     Thus 

H.P.  =  Torque  x  angular  speed +  550. 


the  tor(|ue  being  expressed  in  lb. -ft.  units,  and  the  aiigidar 
s]ieed  in  radians  pi-r  sec. 

In  this  ca.se  the  angular  speed  is  I'lt'il  radians  ])er  sec,  and 
H.I'.     0-121  -  T.     In  Fig.  15  the  II. 1',  valms  are  given. 

From  the  H.P.-time  curve  thi'  (II  l'.)--tiiiie  diagram  is 
obtained.     The  area  A  of  this  diagram  is  determined  as  also 


///?  TimeCurve  /orHcjting 

Speed-  Time  Curve 

""■••  (HP)  -  TimeCurve 


Virtual  H.P'48B 


?j.959.fl^^S  PJsJ^i"'di^ 


,    ^^^ .........        , ^^^^ 


^9^^<ti   i6-9b~kso  itsss^a   ie?3  ~si3ns~to^    isaa   e-ij  »s~ -istnoeusai/e) 

^ iSS-eSlnot  to  scale) 


FlO.    !.">. — HP.  AND    HEATrNO    DiAdRAMS    FROM  WHICH    RaTINO    OF 

Wi.vDER  Motor  is  deter.mined. 

is  the  equival<>nt   full-speed  value  T,,  of  the  cycle,   and  tin- 
virtual  rating  of  the  motor  is  given  by  the  expression 
Virtual  H.P.  =-V(^  +  rO. 
Referring   to   Fig.    15   the   cross-hatched   ana    is   ciiual    to 

37-0x10"  H.P.2-sec.,  and  the  equivalent  full-sp I  value  from 

equation  (1)"     15 1-6  sec.     Hence 

Virtual  H.P.  =V(37-0-  Id"  :  ini-C.) 
=  488. 
.\t  his  leisure  the  reader  can  determine  th(!  rating  of  the 
three-phase  motor  from  the  diagram  oau  .  .  .  vwxo,  Fig.  13  (c). 
.\lthough  the  duty  is  the  same  in  both  cases  the  three-phase 
motor  must,  nevertheless,  have  a  virtual  rating  of  535  11. i>. 
to  enable  it  to  dissi])ate  the  same  heat  in  a  given  time  and  for 
the  same  temperature  rise  as  the  direct-current  motor. 

Unhdlnnccd  Operation. — The  enquiry  called  for  an  electrical 
equipment  amply  dimensioned  to  be  able  to  make  an  occasional 
unbalanced  trip,  with  one  drum  unclutched,  raising  the  full 
load  at  lull  speed  and  then  lowering  the  empty  skip. 
{To  be  continued.) 


Condenser  Tube  Corrosion. 

The. Corrosion  Research  Committee  of  the  Institute  of  .Metals  call 
attention  to  the  important  research  work  they  are  now  earivinsr  out 
with  the  oI)je(.t  of  piweiiting  corrosion  generally,  and,  in  |)articiilar, 
that  of  condenser  tubes.  This  research  work  has  been  in  jjrogress 
for  10  years  and  has  \yee.n  financed  firstly  by  the  institute  of  Metals 
alone,  and  later  by  the  Institute  in  conjunction  with  makers  of 
lubes,  makers  of  condensers  and  the  l)e|)artincnt  of  8(-ieiiti(ic  and 
Industrial  Research.  Jn  l!)li)-2(t  this  Deitartment  jiointed  out  that 
this  research  was  of  great  interest  to  the  u.sfrs  of  tuljes  and  con- 
densers, and  that  elTorts  sliould  he  made  to  scfMire  aid  for  the  con- 
tinuance of  the  research  from  the  users,  as  well  as  from  the  makers, 
of  tubes  and  condensers.  The  Advisory  Council  state  that  they 
will  te  prepared  to  recommend  for  the  year  ending  Septeinl)er  30, 
1920.  a  further  grant-in-aid  if  satisfa<^tory  contributions  are  ob- 
tained by  the  Institute  of  Metals  from  the  u.sers  of  tubes  and  oon- 
den.sers  towards  the  coat  of  the  research.  It  will  Ik-  agreed  that 
u.sers  of  tulMs  and  condensers,  among  whom  electrical  engineers 
must  l«  included,  are  quite  as  much  concerned  with  the  matter  as 
are  those  who  are  already  contributing.  We  are  advised  that  for 
every  £1  contributed  by  the  users  the  Coveinment  will  also  con- 
tribute a  like  amount.  It  should  be  pointed  out  that  the  makers 
are  contributing  nearly  £1,000  per  annum,  and  it  is  hoped  that  at 
least  this  amount  will  Ix-  forthcoming  from  the  u.sers.  Subscriptions 
should  1)6  sent  to  the  Secretary  of  the  Institute  of  Metals,  lili,  Vic- 
toria-street, London,  S.W^.  1. 

We  are  glad  to  learn  that  a  gratifying  response  to  the  apf^eal  for 
funds  for  carrving  on  this  u.seful  work  has  ali-eady  l>een  made. 
•  TuK  Ki.ectricun,  March  2liUi.  1020. 
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Telephone  Repeaters.' 

By    B.   GHKUARDI    and    F.    B.     .fEWETT. 


The  Repeatek  Element. 
Before  attempting  any  detailed  discussion  of  designs  we  may  well 
list  the  operating  requirements  for  a  successful  repeater  elernent. 
In  so  doing  we  shall  not  be  concerned  with  the  physical  princijilcs 
u])on  which  the  device  operates.  Init  only  with  pairs  of  terminals  1, 
■J  and  :!,  4  of  an  enclosed  and  unknown Clectrical  network  as  illus- 
trated in  Fig.  1.  If  we  measure  such  a  hidden  element  with  alter- 
nating current  we  may  obtain,  for  each  frequency,  several  character- 
istic ratios.  Thus,  from  the  ratio  of  the  voltage  impressed  upon 
terminals  1,  2  to  the  resulting  current  we  obtain  the  impedance  of 
that  circuit  and  similarly  for  the  circuit  of  terminals  3,  4.  We 
obtain  also  a  mutual  impedance  by  taking  the  ratio  of  the  voltage 
produced  in  the  circuit  3,  4  to  the  current  in  the  circuit   1,   2. 

Box  Containing 
Repeater  Element. 

I V 

3  0 O  1 
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Similarly,  theiv  may  lie  measured  the  nnitual  imjjedance  in  the 
opposite  direction.  If  only  one  of  the  mutual  imiiedances  is  zero, 
and  no  voltage  is  produced  on  one  side  when  a  current  is  flowing  in 
the  other,  the  device  has  a  "  unilateral  mutual  impedance."  Of 
the  repeaters  best  adapted  to  telephony  all  are  of  this  unilateral  tyjx-. 

Essential  Requirements. 
The  requirements  are  identical  whether  the  device  is  bilateral  or 
unilateral,  but  they  may  be  more  conveniently  stated  in  terms  of 
the  unilateral  tyix-,  as  follows  : — 

1.  The  unilateral  mutual  impedance  must  be  independent  of  the 
amplitude  of  the  impressed  current,  within  the  range  required  for 
telephone  transmission,  i.e.,  there  must  be  a  linear  relation  lietwcon 
the  output  voltage  and  the  input  current  of  the  repeater  ;  the  output 
is  then  directly  proportional  to  the  input.  Otherwise  one  or  more 
harmonics  of  the  impressed  alternating  voltage  will  appear  in  the 
output. 

1  (a)  The  input  and  output  imj)edances  of  the  element  must  l>c 
similarly  independent  of  the  impressed  voltage  or  else  distortion  w  ill 
occur. 

2.  The  unilateral  mutual  imj»dance  must  lie  independent  of  the 
frequency  of  the  impressed  voltage  within  the  range  required  for 
the  transmission  of  the  human  voice.  Otherwise  the  various  over- 
tones in  such  a  complex  sinusoidal  ciurent  as  is  initiated  hy  a  voice 
will  not  be  faithfully  reproduced. 

2  (a)  The  input  impedance  of  the  element  should  be  independent 
of  the  frequency  of  the  impressed  voltage  ;  or  should  be  the  same 
function  of  the  frequency  as  is  the  inipedance  of  the  telephone  line 
to  which  it  is  to  be  connected.  If  this  condition  is  not  met  a  dis- 
tortion, destructive  of  good  quality,  may  occur 

2  (6)  The  output  impedance  of  the  element  shoidd  be  similarly 
independent  of  the  frequency  or  so  related  to  the  imjjedance  of  a 
telephone  line  that  the  line  may  receive  without  distortion  the 
output  of  the  repeater. 

3.  The  element  must  give  amplification  ;  i.e.,  ignoring  the  energy 
sources  which  may  be  associated  with  or  be  parts  of  the  element, 
the  efficiency  (measured  by  the  ratio  of  output  and  input  energies 
of  telephone  cun'cnts)  must  he  greater  than  unity.  A  repeating 
element  adaptable  to  telcjjhone  plant  may  be  exjjected  to  give  an 
encrgA'  amplification  such  that  telephone  ciurents,  which  have  lieen 
attenuated  by  about  20  miles  of  standard  cable,  will  be  restored  to 
their  original  values  by  its  action.  By  transmission  through  20  miles 
of  standard  cable  the  cuiTCnt  and  voltage  would  be  attenuated  to 
about  one-eighth,  and  the  energy  delivered  to  the  repeater  circuit 
would  be  only  one  sixty-fourth  of  the  original  energj-.  Of  this  only 
one-half  reaches  the  receiving  element,  for  the  rest  is  dissipated  in 
the  bridge.  Hence  there  must  be  sujiplied  to  the  line  on  the  output 
side  of  the  repeater  circuit  128  times  as  much  energy  as  is  received. 
Consideration  shows,  however,  that  the  output  of  the  repeater  itself 
is  equally  supplied  to  the  outgoing  and  the  incoming  lines.  The 
element  must  be  capable,  therefore,  of  supplying  256- times  as  much 
energy  as  it  receives. 

4.  The  sources  of  energy  associated  ivith  the  element,  by  which 

*  Abstract  of  a  Paper  presented  at  a  joint  meeting  of  the  American 
Institute  of  Electrical  Engineers,  and  the  Institute  of  Radio  Engineers. 


amplification  is  po.ssible,  must  have  voltages  which  may  safely  and 
conveniently  be  utilised  in  the  telephone  plant. 

.■).  The  element  must  be  either  in.sensitive  to  external  electrical 
disturliances  or  easily  shielded  from  them  so  that  crosstalk  from 
neighbouring  telephone  circuits  or  apparatus  may  not  actuate  it. 

.5  («)  Conver.sely,  the  element  nnist  not  Ix;  such  as  to  cross-talk 
into  adjacent  circuits  or  apparatus. 

6.  The  element  must  Ije  constant,  rclial)le  and  of  fair  life,  and 
not  such  as  to  re'quire  frequent  attention  or  laboratory  conditions  of 
operation. 

7.  In  size,  fii-st  cost,  cost  of  energy  and  of  maintenance,  the  clement 
must  conform  to  the  economic  conditions  of  an  established  plant. 

Classification  of  Repeater  Elements. 

The  classification  of  rejjeater  elements  is  as  follows : — 
(I.)  B^lectrodynamic  repeaters  :  (n)  receiver  transmitter  type  ; 
(6)  generator  type  ;  (1)  direct-current  generator;  (2)  alternating- 
current  generator;  (3)  asynchronous  generator.  (II.)  Electronic 
rejieaters :  (n)  electrostatic :  (h)  electromagnetic.  (III.)  Ciaseous 
repeaters  :  (a)  electrostatic  ;  (6)  electromagnetic  ;  (c)  negative  re- 
sistance. 

I.  (a)  The  form  of  telephone  repeater  which  most  naturally 
suggested  itself  to  the  early  engineers  is  the  simple  combination  of  a 
receiver  and  a  microphone,  and  prior  to  1903  many  unsuccessful 
attempts  were  made  along  this  line.  The  solution  was  finally 
reached  by  one  of  the  Bell  engineers,  H.  E.  Shreeve.  Previous 
inventors  had  combined  receivers  and  transmitters  without  recog- 
nising that  the  normal  functions  of  their  diaphragms  were  those  of 
sound  collecting  or  emitting  memters.  Shreeve  omitted  these 
unnecessary  features. 

Another  difficulty  in  earlier  designs  had  been  the  "  packing  "  of 
the  carbon  of  the  microphone  which  he  found  to  be  due  to  expansion 
occasioned  by  the  heat  liljerated  in  the  carbon  ehamlier.  In  his 
first  successful  laboratory  model  a  stretched  steel  .strip  was  used  as  a 
comiecting-link  between  the  receiver  and  the  microphone  and  the 
microphone  was  designed  so  that  the  expansion  cf  its  parts  under 
the  influence  of  heat  did  not  subject  the  granular  carbon  lietween 
the  electrodes  to  increased  pressure.  With  this  form  was  obtained 
the  first  successful  test  of  repeater  operation  over  a  telephone  line 
in  1904. 

An  Early  Practical  Attempt. 

Xext,  more  jX'rfect  quality  reproduction  was  secured  by  making 
lighter  moving  parts  and  increasing  the  natural  frequency  of  the 
moving  system.     The  next  model,  shown  in  Fig.  2,  was  commercially 
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oix-rated  on  a  circuit  Ix-tween  New  York  and  Chicago,  from  August, 
l'.)04.  to  February,  190.j.  In  this  model  the  pa*-king  of  the  trans- 
mitter element  was  ob\-iated  by  the  thermostatic  action  of  the 
vibrating  disc,  and  the  natural  jieriod  of  the  moving  parts  was  such 
as  to  emphasise  the  important  frequencies  of  the  voice.  The 
element  was  associated  with  the  line  by  a  simple  bridge  circuit, 
jiatented  by  Edison  in  18s:i.  The  transmission  between  Xew  York 
and  ( 'hicago  w^as  found  to  be  greatly  imjjroved. 

In  tliis  installation  a  repeating  coil  of  low  mutual  inductance  was 
in.serted  between  the  line  and  the  receiving  element,  so  as  to  prevent 
amplification  of  the  so-called  •■  .Morse  thump,"  which  occurs  when  a 
repeatered  fine  is  composited  and  carries  superimposed  telegraph 
signals.  This  coil  w^as  ineffiient  for  currents  of  low  frequency  but 
relatively  efficient  for  those  of  voice  frequency. 

Diffieiilties  arose,  however,  in  the  reproduction  of  this  model,  and 
an  attempt  was,  therefore,  made  to  regidate  the  sensitiveness  of 
the  microphone  by  more  positive  means.     The  next  model,  Fig.  3, 
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had  a  thermostat  in  the  form  of  a  zinc  8trii>;  heatod  liy  a  coil  in  s<>rii's 
with  the  microphone.  Wlicnever  the  current  through  the  micro- 
phone increased  as  the  result  of  incijiient  packing  it  servsd  to  with- 
draw the  rear  electrode. 

Tliis  if|)eater,  known  as  Xo.  I-A.  was  n'asonably  satisfactory. 
But  ultimately  the  natural  fif  (|uency  of  the  vil)rating  system  was 
raised  still  higher,  the  weight  of  the  moving  |)arts  still  further 
retluced  and  a  more  .-iensitive  form  of  i-egulator  adopted. 

Thk  Cartkioge  Kepeater. 

The  latest   model,  the  '.\-A  i-epeater,   I'ii;.   4.  is  of  the  so-called 

'■  cartridge  "  tyiic  and  consists  of  two  main  parts,  the  cartridge  and 

the  socket.     The  cartridge  contains  all  the  working  parts  which  ai-e 

liable  to  become  defective  and  may  readily  \tc  removed  for  replace- 
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meiil.  It  is  lichl  in  place  in  the  socket  liy  a  bayonet  catch,  and 
electrical  connections  an-  made  to  its  contact  |iosts  by  springs  in  the 
.socket.  An  electromagnet  with  ditTci-cntiul  windings  serves  to 
maintain  the  sensitiveness  of  the  micro[)lii)ne  between  cxti-cniely 
narrow  limits.  The  initial  magnetic  field  of  the  receiving  element 
is  the  resultant  Held  produced  In-  a  winding  in  series  with  the  micro- 
phone and  an  oppo.sing  winding  in  shunt  with  the  microphone.  If 
the  steady  i-eslstance  of  the  microphone  inci-cases,  the  series  winding 
takes  less  current  and  the  shunt  winding  inoi-e,  or  vice  versa.  Theses 
magnetic  changes  alt<'r  the  ])ull  on  the  flexible  disc  electrode  and 
thus  i-egulate  the  |ii-cssim-c  on  the  granular  carlion. 

An  inherent  defect  in  this  tyi*  of  instrument  is  Xha  fact  that  the 
sensitiveness  falls  olf  ra[)idly  when  the  input  energy  is  below  a  ceriain 
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minimum.  As  yet  no  completely  satisfactory  explanation  for  this 
has  been  advanwd.  The  defect  is  serious  in  the  opt^rating  plant 
where  circuit  conditions  and  volumes  of  energy  at  any  given  point 
in  a  circuit  fluctuate  widely  from  time  to  time.  Thus,  at  one 
moment  tlic  i-c|)eatcr  in  a  given  circuit  may  be  handling  the  energy 
from  two  jM-rsons  s|)eaking  loudly,  using  telephones  very  near  the 
terminals  of  the  circuit,  while  at  the  next  moment  it  may  bo  called 
upon  to  function  with  the  energy  which  it  receives  from  telephones 
connected  to  long  circuit.s,  which  in  turn  connect  to  the  circuit  with 
which  it  is  associated.  In  these  circumstances  the  energy  at  the 
repeater  terminals  may  Ije  many  times  less  than  that  in  the  previous 
case.     Yet  maximum  amplification  is   much  to  be  desi];ed.     The 


Shrceve  ty[X>  of  mechanical  i'e|ieater  is  nevertheless  serviceable  and 
many  units  are  in  commercial  service.  The  aniplilication  is  not 
sufficiently  indcjiendent  either  of  the  amplitude  or  of  the  frequency 
of  the  input  to  make  them  adajrtablc  with  U'st  i-esults  to  us©  in 
tandem,  but  I  hey  have  l)een  use<l  to  advantage  on  tele])hone  lines 
the  length  of  which  did  not  requiiv  morv  than  three  if|X'ater  stations. 

TllKOKETUAI.  AND   li.XrERI.MENTAI.  1'ki>IU.KM.S. 

1.  (i)  The  ap))lication  of  the  principles  involveii  in  dii-ect-  ami 
altcrnating-curivnt  generatoi-a  to  the  solution  of  the  telephone 
it'|)eatcr  |)roblem  received  attention  during  the  decade  folloHJng 
1!)(K(.  The  pi'oblcm  was  attacked  Imlli  Ihcoix'tii  ally  nn<l  in  ex|K'ri- 
mental  design  by  H.  iS.  WariTu.  M.  I.  I'upin,  and  othci-s.  The 
practice  of  power  cngineei-s  suggested  two  typical  methods. 

(1)  A  generator  of  which  the  armature  should  constituti'  the 
output  circuit  of  the  clement  and  the  Meld  winding  the  in])ut  circuit. 
N'arialions  in  the  licld  curi'cnt  will  result  in  corresponding  variations 
of  the  aiinalm-c  voltage  of  su<li  a  machin<'.  In  oril<  r  lo  avoid,  in 
the  armaturv.  voltage  variations  due  to  comnuitation  («liiili  would 
result  inextraneous noises), such  a  machine  must  luu<'  a  fi-ei|Mcncy  of 
comnuitation  well  above  that  of  the  highest  fivcjucmy  which  is 
essential  to  the  faithful  re])roduction  of  the  human  voice.  Xoise 
currents  due  to  commutation  may  then  1*  choked  out  by  inductance 
or  tilteix'd  out  by  a  [jeriodic  structure  like  an  arti(i<ial  loaded  line. 
Frecpicncics  of  2.501)  cycles  jx-r  second  ai-e  i-ecpiired  for  good  (juality 
of  tclcplion<'s|X'eeh,so  that  for  any  practical  design  of  arnuUurc  and 
eonunutation  the  jicripheral  sj)ccd  must  approach  the  allowable 
mechanical  limit. 

Various  unijuMar  designs  were  therefore  c^on.sidcred  in  which  nu 
comnuitation  is  rccpiired.  In  such  machines,  where  the  field  current 
is  (jnly  of  telephonic  magnitude,  the  flux  is  very  small  and  the 
K.M.F.  obtainable  at  any  mechanically  allowable  sjx'ed  of  rotation 
much  below  that  rcf|uisite  for  a  successful  telephone  re]X"ater.  In 
addition,  eddy  current  and  hysteresis  losses  are  high  Ixicause  of  the 
fre(|uencics  involve<l.  The  input  iinjiedance,  Ix'ing  that  of  an  electro- 
magnet, is  not  iiide[)endciit  of  llic  frctpicncy,  as  is  desired,  but 
discriminafes  again.st  the  higher  fi-equencies  of  the  voice  wave. 
Even  if  it  were  passible  to  build  and  o]X'rate  such  high-speed 
generators  as  repeaters  of  feeble  currents,  the  tyixi  is  deficient  in 
many  of  the  characteristics  reipiircd  of  a  suc(^e.ssfiil  commercial 
re|X'ater,  Now  that  simpler  and  jiractically  perfect  reix^atera  are 
available,  it  is  doubtful  whether  the  possibilities  in  this  tyjx!  of 
apparatus  will  ever  be  worked  out. 

(2)  The  practical  difficulties  of  (^ddy  current.s  and  hysteresis  losses, 
of  limiting  speeds  and  of  small  in|)ut,  also  prevented  the  de- 
\elopment  of  a  suc^cessful  reix^ater  along  the  lines  followed  in  the 
])owcr  engineering  of  alt<!rnating  cuiTcnts. 

(."5)  In  1!)()0,  Joseph  Lyons  di.sclosed  to  us*  his  invention,  a 
telephone  repeater  upon  the  [ninciple  developed  and  ])atented  in 
power  engineering  by  Hut  in  and  l^'i)lanc.  The  ])rinciple  is  that  of 
an  induction  motor  driven  above  synchronism  by  a  local  source  of 
mechanical  energy.  The  conditions  under  which  such  a  device  may 
serve  to  supiily  energy  to  a  transmission  line,  iwross  which  it  is 
connected,  air  familiar,  ft  was  Lyons"  idea  that  tlu^  stator  should 
be  brirlged  across  a  telephone  line  antl,  through  the  interaction  of 
the  received  <urrent  with  that  induced  in  the  short  circuited  rotor, 
should  supply  to  the  line  additional  energy  of  the  same  wave  form 
as  it  received.  In  order,  however,  to  su])ply  energy  at  any  telephone 
frerpiency  the  sjx'cil  of  th(^  rotor  must  lie  at  least  as  large  as  the 
quotient  of  the  given  frequency  and  the  numln'r  of  pairs  of  poles  in 
the  stator.  Thus,  for  a  12-pole  stator  a  frequency  of  2,400  cycles 
])cr  second  would  rccpiire  a  speed  of  400  revs.  |X5r  see.  Not  only  is 
the  speed  too  high  for  practical  ojxn'ation  but  the  machine  would 
fail  to  meet  the  second  requirement  for  a  repeater.  The  amplification 
for  each  fi'e(pieiicy  would  depend  upon  the  negative  slip  at  that 
frequency  and  thus  the  lowx-r  frequencies  of  the  voice  current  would 
receive  moie  amplilic-ation  than  the  higher  ones. 

That  the  Miccliaiiical  limitations  of  speed,  clearanw,  thickness  of 
lamination,  and  the  other  factors  familiar  to  designers  of  dynamo 
e<]uipment  should  have  prevented  the  development  of  such  a 
generator  is  undei-standable.  What  was  required  was  a  generator 
which  could  f)perate  on  about  one-half  of  a  milliamjiere  of  field 
current.  To  give  an  energy  amplification  of  2.')(i  times,  its  field 
losses  must  Ix;  less  than  1  per  cent,  of  the  outjiut.  The  value  of 
one-half  of  a  milliamp<!ie  is  the  effective  value  of  a  complex  wave 
form,  all  the  sinusoidal  components  of  which  must  apjxjar  in  the 
output  with  equal  amplification. 

Electronic  Repeaters. 
II,  Electronic  repeaters  are  those  in  which  the  moving  parts  are 
discrete   electrons    whose    motions    are    unimped?d    by    molecular 
matter.     Such  devices,  therefore,  require  a  vacuum  sufficiently  liigh 

*  The  American  Telegraph  &  Telei^hone  Company,  Ltd. 
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that  the  motions  may  be  characteristic  of  free  electrons.  There 
must  also-  be  a  means  of  supplying  fi-ee  electrons,  that  is  of  dis- 
lodging them  from  molecular  matter  of  «  hich  they  form  constituents. 
'J'hc  satisfactory  method  of  accomplisliiiig  this  is  to  "  boil  them  out  " 
of  a  piece  of  metal  or  metal  oxide.  Our  |)resent  electronic  repeatere 
ai-e  therefore  "  thermionic  '  devices. 

The  voltages  involved  in  the  detection  of  radio  signals  are  much 
smaller  than  those  met  with  in  telephony,  so  that  no  serious  in- 
convenience arises  from  the  presence  of  residual  gas.     But  in  dealing 


Flu.  5. 

with  the  very  much  larger  energies  ciii|)ki\cd  \iith  telephonic 
repeaters  one  must  insure  the  removal  to  a  high  degree  of  all  gaseous 
material  in  the  tute,  including  that  occluded  in  the  walls  of  the  tube 
or  the  enclosed  metallic  parts.  All  the  advantages  of  a  pure  electron 
discharge  are  then  retained,  even  for  the  higher  voltages  and  currents 
dealt  with  in  a  telephone  rejjeater. 

Much  work  has  been  done  by  the  engineei-s  of  the  Bell  8\-st«m  in 
jHoducing  suitable  forms  and  proportions  of  tulx>s  to  give  the  best 
results  with  the  various  types  of  rejicater  circuits  ;  and  in  flevising  a 
type  of  filament  which  will  insure  a  maximum  of  life  and  a  minimum 
of  power  consumption  for  the  amplifying  tube  and  at  the  same  time 
insure  a  uniform  owrating  characteristic  throughout  the  life  of  the 
tube.  It  is  now  possible  to  produce  in  quantity  .tubes  of  exactly 
the  same  characteristics,  a  feature  of  the  utmost  importance  in 
telephone  re^x^ater  operation,  but  of  minor  importance  in  radio 
work.  Non-uniformity  in  the  tubes  would  involve  the  readjustment 
of  apparatus  each  time  it  might  Ixxome  necessary  to  replace  a  worn- 
out  or  damaged  tube. 

The  net  result  of  these  researches  has  Ijcen  our  ability  to  design 
and  construct  tubes  adapted  to  any  purpose  of  commimication. 
Ill  the  final  form  of  vacuum  tube  used  as  a  telephone  repeater  we 
obtain  a  characteristic  relation  between  input  voltage  and  output 


current  which  is  free  from  distortion  as  far  as  we  can  recognise  such 
effects.  This  is  obtained  partly  by  the  design  of  the  tulx!  and 
partly  by  the  proper  adaption  to  it  of  its  associated  circuit. 

Firstly,  we  arrange  that  the  re])eater  shall  have  a  constant  and 
finite  input  impedance  by  bridging  between  grid  and  filament  a  high 
resistance.  To  this  resistance  current  is  supplied  by  a  step-up 
transformer  as  indicated  in  Fig.  5.  The  voltage  effective  in  the 
grid-filament  circuit  is  then  the  drop  across  the  resistance.  Secondly, 
we  generally  arrange  that  the  grid  shall  not  l>e  pasitive  at  any  time 
in  the  cycle  of  the  impressed  voltage.  This  is  accomplished  by 
inserting  a  liattery.  ('.  in  the  grid  circuit.  In  this  way  the  tulx? 
acts  as  a  device  for  amplifying  the  impressed  voltage  and  introduces 
no  distortion  due  to  the  unilateral  conductivity  of  the  grid  circuit. 

The  characteristic  relation  between  grid  voltage  and  plat*"  ciu-rent 
is  not  that  of  a  perfect  repeater,  since  there  is  not  a  linear  relation 
tetween  input  voltage  and  output  ciu-rent.  This  relation  assumes 
no  external  resistance  in  the  battery  circuit,  the  voltages  being  those 
effective  Ix-twcen  ])late  and  filament.  If,  however,  there  is  external 
resistance  in  the  jilate  circuit,  then  the  effective  voltage  between 
the  plate  and  the  tilamcnt  will  be  less  than  that  of  the  battery  by 
the  amount  of  the  IB  drop  in  the  external  circuit.  An  increase  in 
the  grid  voltage  will  not.  then,  jiroduce  as  large  an  increase  in  plate 
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Fig.  «. 

current  because  such  an  increase  as  it  would  if  the  plate  voltage 
was  constant  is  partially  neutralised  by  the  decrease  in  the  effective 
plate  voltage  which  the  IK  drop  occasions.  The  result  is  that  by 
properly  projjortioning  the  external  resistance  of  the  plat«-filament 
circuit  we  may  obtain  a  characteristic  relation  between  grid  voltage 
and  plate  current  which  is  essentially  linear  as  shown  by  the  full  line 
curve  of  Fig.  6. 

(To  be  coiiliiuied.) 


The  Largest  Rolling  Mill  in  the  World. 


A  20,500  h.p.  Elect^>4cally  Driven  British  Installation. 


The  application  of  electricity  to  driving  iron  ami  steel  rolling 
mills  is  of  comparatively  recent  date.  Electric  motors  were  first 
employed  for  driving  auxiliary  machinery  in  and  about  th"e  works 
and  it  «as  not  until  some  time  afterwards  that  successful  attempts 
were  made  to  use  the  electric  motor  for  driving  the  mill  itself.  At 
fii'st  greater  progress  was  made  on  the  Continent  than  in  this  countrv 
in  this  direction,  but  although  we  started  late  we  have  been  gradually 
catching  up  ;  and  the  interesting  '"  all-eleetric  "  installation  which 
has  recently  been  erected  and  set  to  .work  at  Me.ssrs.  Dorman  & 
Ltmgs  new  Warrenby  Mills,  near  Redcar,  places  us  in  the  leading 
position  both  as  regards  size  and  up-to-dateness  of  lay-out.  This 
mill  is  a  42-in.  plate  mill  of  the  reversing  type.  It  consists  of  a 
stand  of  rolls — one  roughing  and  one  finishing,  each  roU  l)eing 
3  ft.  6  in.  in  diameter  and  '.)  ft.  6  in.  long.  The  mill  can  deal  with 
slabs  up  to  7  ft.  by  4  ft.  6  in.  by  1  ft.  6  in.,  weighing  10  tons.  These 
slabs  are  rolled  into  plates  varying  from  |  in.  thick  upwards  and 
reaching  9  ft.  wide  by  100  ft.  long.  Plates  of  this  thickness  are 
turned  out  at  the  rate  of  f!0  tons  per  hour  for  two  hours,  and 
operations  for  the  remainder  of  the  shift  are  continued  at  the  rate 
of  30  tons  per  hour.  Ha\-ing  given  all  these  statistics,  it  Is,  jierhaps, 
hardly  necessary  to  add  that  this  is  the  largest  rolling  mill  in  the 
world. 

Before  giving  a  description  of  the  electrical  equipment  of  the 
mill,  a  few  words  may  he  said  about  the  u.ses  to  which  electricitv 
in  the  works,  and  this  may  Ijest  lie  done  by  following  the  progi-ess 
of  the  material  through  the  works  from  the  first  to  the  final  opera- 
tion. The  Warrenby  Works  are  very  extensive,  and  lie  on  either 
side  of  the  Xorth  Eastern  Railway,  between  Middlesbrough  and 
Redcar.  A  special  station  has  been  erected  on  this  railway  for  the 
convenience  of  the  officials  and  workmen,  and  adsquate  siding 
accoaimodation  is  also  provided. 


The  electrical  energ\-  necessary  for  driving  tlie  works  is  oljtained 
from  two  power  stations,  one  in  the  iron  works  and  one  in  the 
steel  works,  and  also  from  the  mains  of  tlie  Cleveland  &  Durham 
Electric  Power  Company.  Ltd.  The  tii-st  of  these  jjower  stations 
is  erected  at  the  blast  furnace  department,  and  contains  one  1,000  kw- 
and  one  7oO  kw.  mixed  ])rcssure  tm-bo-altcrnators,  both  by  the 
British  Thomson-Houston  Company.  The  other  station  is  at  the 
rolling  mills,  and  contains  one  3,000  kw.  B.T.-H.  mi.xed-pressure 
turbo- alternator  and  one  2,000  kw.  Howden-G.E.C.  mixed-pressure 
tm-bo-alternator.  These  two  stations  work  in  parallel,  and  also  in 
parallel  with  the  network  of  the  Cleveland  &  Durham  Electric  Power 
Company.  The  energy  is  generated  at  2,750  volts  three  phase,  and 
at  a  frequency  of  40.  The  current  obtained  from  the  pow  r  company 
is  also  at  a  frequency  of  40  and  a  pre.ssure  of  11,000  volts,  which  is 
transformed  down  in  a  sjiecial  sub-station  to  the  works'  pressure 
of  2.7i50  volts. 

Three-phase  transformers  are  also  installed  at  each  stati(m, 
stepping  down  the  high-tension  current  to  440  volts,  at  which 
pressure  most  of  the  auxiliary  motors  throughout  the  works  are 
operated. 

The  power  station  also  contains  a  .500  kw.  Bruce-Peebles-La  Cour 
converter,  a  1.50  kw'.  B.T.-H.  motor-generator  set.  and  a  75  kw . 
Lancashire  dynamo  set.  These  machines  supply  direct  current  at 
220  volts  for  lighting  and  other  jiurposes. 

Current  required  for  the  village  of  Dormanstown,  where  houses 
arc  in  the  course  of  erection  by  the  firm  for  the  accommodation  of 
the  woikpeople,  is  transmitted  at  2,750  volts  and  transformed 
down  to  a  suitable  voltage  for  lighting  and  other  purposes. 

The  switchgear  in  the  steel  works  station  is  of  Messrs.  Reyrolle  & 
Company's  well  known  armoured  design.  Fig.  1  illustrates  the 
20,000-ToIt  board  which  consists  of  six  panels,  two  of  which  are 
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fitU'H  with  appi'ratiis  for  Mcr/.l'ricf  patont  protoction  for  tlii' 
:i,(lt)(l-k.  v.a.  transfoniicrs.  The  n'limiiiin^'  panels  control  thrce-jihast' 
feeders  and  arc  eijuipgied  with  Merz-Hiinter  split  eondiutor  pro- 
tection apparatus  lonihiiied  with  ordinary  overload  on  three  pha.ses. 
The  whole  of  the  tittinirs  of  this  gear.  i.r.,"the  transformers,  hiis-hars 
and  all  eable  eonneetions  are  tilled  in  solid  with  eompound  having 
very  high  insulating  proi>erties.  thus  enabling  the  gear  to  he  of  a 
eoni|)aet  design.  All  switches  arc  Httetl  with  boiler  i)late  tanks 
in  aceordanee  with  .Messrs.  Reyrojle's  standard  practice,  and  are 
direct  oixrated  and  removable  from  the  front  of  the  board.     IMow 


which  is  to  Ik-  protected  an-  patised  through  a  common  ring  core 
to  form  the  current  transformer.  'I'he  »econdar\  of  the  transformer 
is  then  coiuK'cted  to  a  ivlay  which  0|)crates  the  trip  coil  of  the 
main  switch.  .\  siniplilied  diagram,  Fig.  ;i,  slious  the  connections 
of  Form  ■■('■■  of  this  protection  for  star  connected  plant,  and  in 
this  particular  instance  single  core  cables  and  a  neutral  eable  aif 
run  to  anil  from  the  machines 

.Vll  instruruent-s  and  protective  gear  apparatus  an-  litfed  on  the 
front  of  the  control  board,  but  the  switch  ()|«'raling  mechanism  is 
all  embodie<l  on  the  gear  itself  at   the  back  of  the  conlml  board 


Fig.  1. — View  ok  the  20,000  volt  Board. 


-The   Hack  oe  the  :i,000  volt  Oeah. 


the  high-tension  switchgear  gallery  the  3,000-volt  gear  (Fig.  2) 
is  erected,  and  consists  of  a  board  made?  up  of  ■'  T5  "  class  panels, 
which  are  remote  mechanically  ojierated  by  means  of  a  hand-wheel 
on  a  black  enamelled  slate  i>anel,  through  which  the  connecting 
spindle  passi's  to  the  operating  mechanism  on_  the  switchgear.  A 
S[)ecial  feature  in  connection  with  the  two  generator  jianels  is  the 
automatic  self- balance  generator  protective  apparatus.  This  is  a 
system  of  balanc<'d  protection  designed  to  combine  the  main  knietits 
which  arc  obtainalilc  from  both  .Merz-1'rice  and  split  conductor 
protection.  'J'lic  U'liclits  of  the  s|)lit  conductor  system  an^  mainly 
due  to  the  fact   that   the  cdiincctions  from  each  end  of  a  phase 


(sec  Fig.  2).  The  general  construction  of  this  low-tension  gear  is 
similar  to  that  of  the  2(),000  volt  gear  descrilxul  above. 

It  may  Ije  added  that  magnets  for  lifting  and  transporting  pur- 
poses are  extensively  used  throughout  the  works.  The  current  for 
oj)erating  these  is  obtained  from  two  s])ecial  I.TO  kw.  (J.E.C.  motor- 
generator  .set.s,  converting  the  .■},OOI)-volt  alternating-current  supj)ly 
to  direct  current  at  105  volts.  The;  magnet  circuits  are  controlled 
from  a  s|K'cial  switchboard  in  the  generating  station,  which  was 
.ui)])licd  l)y  the  ,Mctroj)olitan-Vi<kers  Electrical  Company,  Jjtd. 

The  energy  obtained  fioni  the  power  company  is  passed  through 
two  banks  of  transformers,  each  with  a  capacity  of  1,50()  kw., 
whence  th(^  supjjly  goes  to  the  ordinary  3,(KX)-volt  board. 

Turning  now  to  the  progress  of  the  metal  through  the  works, 
the  molten  nutal  for  the  manufacture  of  .steel  is  brought  over  from 
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Fig.  3 — Dlvgram  of  the  Genera n 
Protective  Aitaratus. 


Fig.  i.  -\"iEW  OF  C;i.iitGiNG  JLiciiixe. 


winding  pass  through  a  ring  tj-jx^  current  transformer  having  one 
secondary  winding,  so  that  on  ea<h  protection  transformer  there  is 
a  true  balance  of  currents,  and  not  as  in  ""  Jlerz-Price  "  a  balance 
between  two  separate  and  distinct  transformei-s,  each  having  its 
own  magnetic  circuit.  In  the  self-balancing  tyjie  of  protection, 
therefore,   connections  from    both  ends  of  the  generator   winding 


the  ironworks  by  a  sjwcial  railway,  and  discharged  by  an  [slcs  ladle 
crane  into  the  mi.\ers,  whence,  after  suitabU;  treatment,  it  is  dis- 
charged into  a  ladle  in  the  tapping  bay.  This  ladle  during  pour- 
ing is  held  by  one  of  three  120-ton  cranes,  each  of  which  has  one 
main  hoist  and  two  auxiliary  hoists,  so  that  the  ladle  can  \]C  turned 
in     an\     direction.        These    ladles    discharge    the     molten    steel 
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into  ingot  moulds  car- 
ried on  special  travelling 
hogies,  and  when  ])Ouring 
is  completed  they  arc 
drawn  off  intothe  stripiX'r 
bay  bv  steam  locomo- 
tives. When  the  contents 
are  sufficiently  cooled 
down  the  ingot  .casing  is 
It-moved  by  ra^ans  of  a 
VV'ellman  overhead  stri])- 
pinj;  machine.  The  ingot 
then  passes  to  the  cogging 
mill  bay,  where  it  is  i-e- 
hcated  and  is  then 
charged  into  a  soaking 
pit  by  a  special  electri- 
cally-driven ingot  crane, 
which  is  fitted  with 
special  grips  so  that  the 
ingot  itself  canbesecuifly 
held.  After  this  heating 
is  completed  the  ingot 
passes  to  the  cogging  mill 
which  is  st«am  driven, 
and  therefore  need  not  be 
further  referred  to  here. 
The  chargers  for  cold 
material  are  of  the 
Balxock  &  Wilcox  type, 
an  illustration  of  one  of 
the.se  machines  l)eing 
shown  in  Fig.  4.  Tliey 
have  a  span  of  57  ft.  from 
the  centres  of  the  rails 
and  a  normal  load  of  3J 
tons.  The  charging  bo.xes 
are  7  ft.  long,  and  the 
speeds  of  operation  at  full 
loads  are  as  foUows  : 
H  oisting  harmonic  rocking 
motion,  eight  complete 
strokes  per  minute  ;  cross 
traverse,  125  ft.  per 
minute  ;  longitudinal 
travelling  250  ft.  per 
minute  ;  and  Vjar  turning. 
10  I'cvs.  jier  niin.  Control 
is  effected  from  a  S]X>cial 
cabin  at  the  base  of  the 
machine  as  can  beclearlv 
.seen  in  the  photograph 
(Fig.  4). 

The  auxiliary  gear  in 
■  connection  with  this  mill 
is,  however,  driven  elec- 
trically by  75  H.p.  G.E.C. 
motors  of  rather  interest- 
ing design,  in  that  the 
motor  frame  is  split 
through  the  centre  sothat 
both  the  rotor  and  stator 
windings  can  be  lifted  out 
without  any  interfei-ence 
w-ith  the  bottom  half  of  the 
motor.  An  8  in.  extension 
shaft  is  fitted  on  each  end 
of  the  shaft  of  these  motoi-s 
in  order  that  the  motors 
may  be  interchangealilc  in 
case  of  breakdown,  an 
important  point  in  a  place 
like  a  rolling  mill,  where 
it  is  essential  that  an 
ojieration  once  begun 
should  be  carried  on  to 
the  finish.  In  the  cogging 
mill  these  motors  drive  the 
roller  gear,  which  moves 
the  ingots  to  and  from 
the  mill.  The  screw 
down  gear  in  connection 
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with  the  mill  is  driven  by  75  n.i-.  Lancashire  Dynamo  f'ompanys 
motors.  The  effect  of  passing  the  ingot  through  the  cogiiing  mill  is 
to  reduce  it  to  the  form  of  slabs,  which  are  then  cut  into  convenient 
sized  pieces  in  streams,  and  ai-e  pi(k<'d  up  by  two  VVcllman  charging 
iiiachincs  and  heated  in  a  sjiccial  slab  heating  furnace.  They  then 
])ass  to  the  rolling  mill  projwr,  sonif  further  details  of  whose  electrical 
ecjuipmenl  which  was  supplied  by  the  British  Thomson-Houston 
Company  is  now  given. 

The  electrical  equipment  of  the  mill  consists  of  the  following 
main  parts:  (1)  High-ten.sion  truck  type  alternating  current 
switchgear ;  (2)  flywheel  motor-generator  set  and  auxiliaries  ; 
(3)  exciter  set  and  auxiliaries;  (4)  direct-current  switchgear; 
(5)  field  controller  and  resistances  ;  (6)  mill  motor  and  auxiliaries  ; 
(7)  contactor  tyije  slip  regulating  and  starting  [lanel  for  the  flywheel 
motor-generator  .set. 

The  high-tension  alternating-current  switchgear  comprises  five 
trucks  or  cubicles  equipped  as  follows  :  (1)  'Bus  .section  equipment. 
(2)  incoming  truck  with  cable  boxes  and  isolating  switches  ;  (.3) 
3, .500  H.p.  truck  for  supplying  the  induction  motor  of  the  flywheel 
motor-generator  set  (this  truck  contains  an  800  ampere  triple-pole 
oil-switch  with  charging  resistances,  overload  and  low-voltage 
release,  an  ammeter,  voltmeter  and  three-phase  integrating  watt-hour 
meter)  ;  (4)  200  H.p.  truck  supplying  the  induction  motor  which 
di-ives  the  e.xciter  set ;  and  (5)  the  truck  shell  for  housing  the  trans- 
formers for  the  slip  regulating  panel. 

Flywheel  Motor  GENER.iTOR  Set. 

The  arrangement  of  the  flywheel  motor-generator  is  shown  in 
Fig.  .5.  The  set  comprises  a  slip-ring  type  3,500  H.p.,  600  revs,  per 
min.,  2,7.50-volt,  40  cycle,  three-phase  induction  motor  driving  two 
double  unit  generators,  which  supply  current  to  the  mill  motor  at 
1.600  volts,  and  a  60-ton  flywheel 

The  flyv\-heel  is  composed  of  two  separate  30-ton  wheels  mounted 
side  by  side  on  the  same  shaft.  '  Each  of  the  wheels  is  built  ujj  in 
three  parts  consisting  of  a  central  disc  and  two  rims  which  are 
spiggotted  and  riveted  to  the  central  disc.  This  construction 
enables  the  weight  to  te  mainly  concentrated  in  the  rim  without 
introducing  any  unknown  casting  or  shrinkage  strains  which  are 
alv.ays  liable  to  occur  in  a  wheel  which  is  cast  in  one  piece.  The 
stored  energy  in  the  flywheel  when  running  at  600  revs,  per  min.  is 
46,900  ft.-tons,  and  the  available  energy  which  the  flywheel  is 
capable  of  giving  out  while  decreasing  in  speed  from  600  to  500  revs, 
per  min.  is  approximately  85,000  H.p.  seconds. 

The  connection  between  the  flywheel  and  each  portion  of  the 
motor-generator  set  is  made  through  a  special  spring  tyjje  flexible 
coupling,  so  that  in  the  event  of  the  foundations  settling — as  may 
readily  occur  in  the  ease  of  a  long  set  with  such  heavy  weights — 
no  trouble  will  be  caused  by  the  alteration  in  ahnement. 

The  flywheel  bearings  are  force  lubricated  and  water-cooled  so 
as  to  ensuie  a  conservative  running  temperature.  A  mechanical 
brake  with  water-cooled  shoes  is  fitted,  which  enables  the  flywheel 
motor-generator  set  to  be  brought  from  full  sjieed  to  rest,  in  rather 
less  than  10  minutes.  The  adoption  of  mechanical  braking,  although 
somewhat  exjjensive  to  instal,  provides  a  ready  and  reliable  means  of 
shutting  down  comparatively  quickly  in  case  of  an  emergency. 

A  motor  dj-iven  barring  gear  is  installed  apjiroximately  at  the 
centre  of  the  set,  for  turning  the  set  round  slowly,  so  as  to  ensure 
that  an  oil  film  is  formed  on  the  bearings  before  the  driving  motor 
is  switched  on.  It  is  also  used  for  turning  round  the  set  for  inspection 
and  other  purposes.  The  barring  gear  automatically  trips  out  of 
mesh,  when  the  driving  motor  over-runs  the  gear. 

Both  the  generators  and  the  induction  motor  are  enclosed  and 
arranged  for  ventilation  with  filtered  air  :  suitable  wet  air  filters 
and  fans  being  supplied  for  this  purpose.  This  prci.uilion  jircvents 
the  windings  being  choked  up  with  dust,  which  i';  iisnalls  present 
in  the  atmosphere  of  a  steel  mill,  and  which  would  othciwise  be 
carried  into  the  machines  with  the  ventilating  air.  While  the  cost 
of  the  equipment  is  necessarily  increased  by  adoiiting  this  method 
of  ventilation,  it  is  considered  that  the  additional  outlay  will  be 
well  repaid,  owing  to  the  small  amount  of  cleaning  rendered  neces- 
sary, and  also  by  the  increased  insiirance  against  breakdown. 
(To  he  concluded) 


A  scientific  Pajjer  recently  issued  by  the  BtJREAU  OF  St.4ND.\rds 
deals  with  "  A  New  Form  of  Vibration  Galvanometer."  This  has 
a  sensitivity  higher  than  other  forms  of  the  moving-iron  type,  but 
less  than  that  of  the  most  sensitive  forms  of  the  moving-coil  type. 
It  consists  essentially  of  a  Hn(!  .ste?l  wire  mounted  on  one  pole  of  a 
jiermanent  magnet,  and  so  arranged  that  the  free  end  of  the  -svire 
may  vibrate  between  the  poles  of  an  electromagnet  through  which 
the  current  to  be  detected  passes. 
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Thermionic  Vaciiiiiii  Tube  as  Detector,  Amplifier 
and  (ienerator  of  Klectrical  Oscillations. 


Any  kind  of  nuittor  that  can  !«■  lu'ulfd  iiliovi  imandi'stt'iur 
without  dfstrmtiiin  emits  electrons,  that  is,  corpusciiles  of  ncjiative 
oleetrieity.  In  eonsequcnce,  if  a  hot  and  eold  elPetrode  have  suit- 
able R.M.F.  applied  Ijetween  them  negative  electricity  i»  pro|M'lled 
across  the  space  and  constitutes  a  thermionic  current.  If  air  is 
present  the  phenomena  are  complicated,  but  in  a  vacuum  they  are 
relatively  simple.  Our  knowledjio  of  the  |)lienoniena  is  larjiely 
owing  to  the  work  of  ().  W.  Richardson  and  Irvin-;  Langnuiir. 
In  exti'Cmely  high  vacua  the  whole  cuii-ent  consists  of  electrons 
leaving  the  hot  eathiKle  and  entering  the  substance  of  the  cold 
anode.  If  the  cold  electrode  Ik-  made  negative  and  the  hot  one 
positive  the  electrons  will  not  leave  the  hot  conductor  and,  there- 
fore, there  is  no  current.  A  vacuous  tube  with  a  hot  an<l  a  cold 
electrode  thei-efore  acts  as  a  rcctilier :  such  a  tulK-  is  called  a  diode. 
This  tulie  was  introduc«'d  into  wireless  telegraphy  by  I'rof.  Klemiiig 
15  years  ago  and  was  known  as  the  Fleming  valve.  .Alternating 
curi-ent  is  n'ctilied  with  great  perfection  by  such  a  tuU'. 

The  SpAf'E  Charge. 

In  their  (light  from  the  hot  cathode  to  the  cold  anode  the  electrons 
fill  the  space  between  the  electrodes  and  constitute  the  space  charge. 
The  electric  field  which  they  produce  tends  to  rcjjel  those  electrons 
just  etnerging  from  the  cathode  back  into  that  conductor.  They 
produce  in  effect  what  may  be  termed  a  back  E.M.F.  which  has  to 
l)e  overcome  by  the  battery  applied  between  anode  and  cathode. 
The  main  result  is  that  the  current  is  not  proportional  to  the  poten- 
tial difference,  but  instead  varies  as  the  thi-ee  lialves  power  of  the 
P.D.  _The  number  of  electrons  emitted  per  second  from  a  hot  con- 
ductor depends  greatly  on  the  temperature.  The  theory  of  the 
emission  is  analogous  to  that  of  evaporation,  and  agrees  with  the 
exi)erimental  results.  For  example,  for  tungsten,  if  the  emission 
at  2,1IJ0°  Kelvin  is  5  units,  at  2,220°  it  will  be  2.5,  at  2,300°  40, 
at  2.400'  1 10,  increasing  the  more  rapidly  the  hotter  the  conductor. 
However,  not  all  the  elei'trons  can  be  taken  to  the  anode  by  a  small 
E.M.F.,  in  fact  for  each  voltage  there  is  a  temiierature  l)eyond  which 
it  is  useless  to  go  on  account  of  the  fact  that  the  space  charge  when 
large  enough  makes  the  electric  field  near  the  cathode  zero,  and  no 
more  electrons  can  leave  the  cathode  until  the  applied  voltage  is 
inci-eased.  It  is  easy  to  increase  the  applied  I'.  I),  uji  to  such  a  value 
that  all  the  electrons  teing  emitted  from  the  filament  are  carried 
across  to  the  anode  immediately,  and  thereafter  no  increase  of 
r.D.  can  |)roduce  a  greater  current :  this  state  is  called  the  satu- 
rated condition  for  that  temperature  of  the  cathode. 

This  phenomenon  has  had  applications  as  a  so-called  limiting 
device,  which  is  such  a  device  that  however  large  be  the  voltage 
accidentally  applied  the  current  pa.ssing  through  a  chain  of  apjjaratus 
protected  by  the  limiting  device  cannot  exceed  a  pre-determined 
value. 

The  be.st  known  form  of  diode  in  this  country  has  a  straight  fila- 
ment as  cathode  and  a  co-axial  metal  cylinder  as  anode.  Of  neces- 
sity the  ends  of  the  filament  project  Ijeyond  the  cylinder  and  ai-e 
cooler  than  the  central  parts,  and  this  leads  to  different  portions  of 
the  filament  reaching  the  saturation  value  in  turn  as  the  voltage 
lietween  the  cylinder  and  filament  is  gradually  increased.  The 
curve  connecting  current  and  applied  P.D.  departs  therefore  from  the 
three  halves  ])ower  law  and  becomes  nearly  straight  over  a  con- 
siderable range.  One  convenient  result  of  this  is  that  the  tulx- 
l)ehavcs  as  if  it  had  a  con.stant  internal  back  K..\[.F.  and  a  constant 
internal  resistance  over  that  range.  This  greatly  facilitates  calcu- 
lations. 

The  Addition  of  a  Third  Electrode,  or  Grid. 

The  thing  which  has  brought  the  thermionic  valve  into  pro- 
minence is,  above  all,  the  addition  of  a  third  electrode  ;  such  an 
instrument  may  \>e  called  for  short  a  triode.  In  tulx>s  of  cylindrical 
type  the  third  electrode  is  usually  a  co  axial  helix  between  the 
filament  and  the  cylinder. 

The  third  electrode  was  first  introduced  into  the  lulx'  by  I...  de 
Forest.  Perhaps  the  aim  of  early  exix'rimenters  with  a  third  elec- 
trode was  to  deflect  the  electrons  sideways  during  their  flight,  and 
so  affect  the  current.  .As  a  fact  it  acts  by  annulling  the  ele(>tric  field 
of  the  .space  charge,  esiKicially  near  the  cathode,  and  its  influence  on 
the  electrons  is  of  the  nature  of  an  acceleration  or  a  retardation  in 
their  line  of  motion  ;  an  acceleration  if  the  third  electrode  is  made 
positive,  a  retardation  if  it  is  made  negative.     The  third  electrode, 
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or  grid  as  it  is  called,  is  made  of  small  surfain'  so  as  not  to  absorb 
nuiny  electnms  it  nuiy  take  the  f()rm  of  a  lu'lix  of  wire,  a  piei-c  of 
metal  lu-tting  or  a  [KM-foraK'd  cyiinder.  or  any  other  fouu  that 
will  allow  electrons  to  pa.ss  thi'bugh  it  on  their  way  from  the  fila- 
ment to  the  anode.  Hecause  it  is  nearer  the  calhode  than  is  th<> 
anode,  a  positive  P.D.  of,  say.  one  volt,  has  gi-ealci'  inlluen<-e  on  the 
space  charge  than  an  cipial  P.D.  applied  to  the  arindc  ami  tlien-- 
fore.  as  i-cgards  annulling  the  baik  Iv.M.F.  of  the  sjiace  charge,  one 
volt  on  the  grid  is  worth  several  on  the  anode.  In  manv  small 
tulx-s  it  has  values  like  10  and  20.  It  can  be  measured  crudelv. 
as  indicated  in  Fig.  I  by  inserting  one  cell  in  the  grid  circuit  and 
finding  how  many  must,  in  consequence,  Ik>  removed  from  the  anode 
circuit  in  order  to  keep  the  current  constant     but  it  is  more  accu- 


Kk!   1.  -Ror(;n  .Mkasikkmknt 

111-    VoI.TAliK    FaCTOH. 


MENT    OK    VoI.TACE    FacT( 


rately  and  quickly  measured  by  the  slide  wire  arrangemenf  of  Fig.  2 
wherein  the  sliding  contact  is  adjusted  to  keep  the  current  constant 
whether  the  key  is  up  or  down.  This  feat  of  transferring  the  grid 
voltage  to  the  anode  circuit  after  multiplication  may  be  accomplished 
without  the  How  of  appreciable  curi-ent  in  the  grid  circuit, so  that 
the  curif  nt  magnification  is  much  greater  than  the  voltage  niagni- 
tication  and  the  ratio  of  the  power  lilx'rated  in  the  anode  circuit 
to  that  applied  in  the  grid  circuit  is  larger  still.  It  is  to  these  facts 
that  the  remarkable  amplifying  pro|ierties  of  the  triode  are  due. 

Cascade  AMrMriEi!. 
When  several  tul)es  are  assembled  in  tandem  so  that  each  magni- 
fies the  electrical  effects  jiassed  on  from  its  predecessors  we  obtain 
what  is  called  a  cascade  amjilifier.     These  cascade  arrangements 
are  called    ■two-step,'"   "  threeste))   "  and  "many-step   "  aiiiplilieis 


Fio.  3. — Amplifier  with 
Cox.stant  Anode  Current. 


Fio.  4. — .Amplification 
WITH  Constant  Applied 

Anode  Voltaiie. 


according  to  the  numbtr  of  tubes  employed,  and  many  designs  are 
in  use.  In  classifying  them  it  is  found  well  to  consider  a  single 
tube  first  and  to  ob.serve  that  there  are  two  extreme)  methods  of 
using  such  a  tul)e  for  magnifying  small  E.M.F.'s  or  cm-rents.  The 
first  is  the  constant  current  method  and  is  shown  in  Fig.  3.  The 
second  is  the  constant  P.D.  method,  and  is  shown  in  Fig.  4. 

In  Fig.  3  the  constant  current  is  ensured  by  using  in  the  anode 
circuit  a  saturated  diode  as  a  limiting  device.  In  this  ca.se  the 
indicating  instiument  on  the  output  side  must  Ije  of  a  kind  that 
takes  a  curi-ent  which  is  small  relative  to  the  current  passing  through 
the  tulx'S  shown.  If  the  frequency  of  the  E..M.F.  applied  to  the 
anode  is  of  audible  order  or  higher  a  choking  coil  may  lie  used  instead 
of  the  saturated  diode.  In  Mg.  4  the  indicating  instrument  should 
be  of  low  resistance  and  able  to  pass  the  whole  current,  oi  for 
sensitiveness  might  he  a  ditt'erential  galvanometer. 
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In  general  these  exti'eme  types  are  departed  from  in  the 
construction  of  amplifiers  and  cascade  connections  are  formed  by 
the  use  of  resistances,  condensers,  or  transformers  in  the  manners 
indicated  in  Fig.  5  and  Fig.  6. 

^'arious  experimental  illustrations  were  given  in  the  lecture  of 
the  amplifying  properties  of  single  tubes  and  cascade  amplifiers. 
One  of  these  consisted  in  passing  the  discharge  of  a  radium  clock 
into  the  anode  circuit  of  a  cascade  amplifier  and  thus  making  the 
striking  of  the  clock  audible  to  the  audience.  The  radium  clock, 
it  may  be  explained,  consists  of  a  pair  of  insulated  metal  leaves  in 
a  tube  containing  a  little  radium.  When  they  diverge  in  conse- 
quence of  an  accumulation  of  electricity  upon  them  they  touch 
stationary  side  electrodes  and  are  discharged,  to  begin  the  process 
of^accumulation  again. 

ApPUC.\TIOXS    of   TrIODE   TfBES. 

^  In  the  second  lecture  various  applications  of  the  properties  of  the 
triode  tubes  were  discussed.  By  the  expenditure  of  a  very  small 
amount  of  power  in  the  grid  circuit  it  is  possible  to  liljerate  much 
greater  power  in  the  anode  circuit,  and  therefore  the  grid  can  be 


Fig.  5. — Resistance  Cascade  Amplifier. 
(The  dotted  line  shows  a  retro-active  connection,) 

utilised  for  controlling  electrical  or  mechanical  movements  by 
means  of  larger  changes  in  the  plate  circuit.  For  instance  a  pendulum 
can  be  sustained  in  oscillation  by  a  magnet  in  the  anode  circuit 
when  the  imjiulses  it  receives  are  timed  by  another  j^endulu'ra  of  the 
same  natural  period  inducing  minute  currents  in  a  winding  in  the 
grid  circuit. 

A  small  motor  was  shown  consisting  of  an  ebonite  disc  with  iron 
teeth  mounted  on  a  spindle  so  that  the  teeth  pass  in  front  of  two 
electromagnets,  one  of  which  is  in  the  grid  circuit  and  the  other  in  the 
plate  circuit.  A  tooth  passing  the  grid  electromagnet  stimulates 
a  flow  of  current  in  the  anode  electromagnet,  and  tliis  puUs  round 
the  next  tooth.  Speeds  of  rotation  up  to  100  per  second  have  been 
obtained  with  tliis  simple  mechanism. 

This  automatic  regijation  of  anode  current  by  grid  E.M.F.  was  also 
illustrated  by  the  maintenance  of  a  tuning  fork,  one  prong  of  which 
induced  E.M.F.  in  the  grid  circuit  and  the  other  of  which  was  pulled 
or  pushed  by  an  electromagnet  in  the  plate  circuit. 

Electrical  O-scillations. 
Electrical  oscillations  as  well  as  mechanical  can  be  maintained 
by  the  aid  of  triode  tubes.     All  that  is  necessary  is  to  arrange  that 
the  sustained  oscillating  circuit  acts  upon  the  grid  and  is  acted  upon 
by  the  fluctuating  anode  current  concordantly. 


Fig.  0. — Transformer  Cascade  Amplifier. 

The  simple  circuit  shown  in  Fig.  7  was  demonstrated,  and  by  aid 
of  a  tuned  circuit  connected  to  a  crystal  detector  and  galvano- 
meter was  shown  to  be  traversed  by  oscillatory  cmTcnt.  But  the 
most  striking  way  of  detecting  the  existence  of  oscillations  in  one 
set  of  apparatus  is  to  bring  near  it  another  set  of  apparatus  oscil- 
lating at  nearly  the-same  frequency-.  What  happens  then  is  analo- 
gous to  the  well-known  facts  on  relative  motion.  For  instance, 
if  two  trains  are  travelling  on  parallel  rails  in  the  same  direction  at 
nearly  equal  speeds  it  is  possible  for  an  observer  in  one  train  to  reafl 
the  labels  on  the  windows  of  the  other  ;  but  if  the  difference  of  speed 
increases  reading  becomes  more  difficult,  and  is  impossible  if  one 
train  is  stationary  and  the  other  moving  quicldy.  In  the  same  way 
in  order  to.examine  an  osciflatory  motion  in  one  apparatus  we  might 


make  a  second  oscillate  at  nearly  the  same  frequency,  the  relative" 
oscillation  in  this  case  having  a  frequency  equal  to  the  difference  of 
the  respective  frequencies.  The  detection  of  an  electrical  oscil- 
lation by  observing  its  motion  relative  to  an  oscillation  of  nearly 
equal  frequency  is  called  the  beat  method  or  the  heterodyne  method; 
but  besides  this  bringing  together  of  the  two  oscillations  it  is  neces- 
sary to  provide  that  the  relative  oscillation,  which  is  of  frequency 
equal  to  the  difference  of  the  respective  high  frequencies,  shall  be 
rectified  so  that  pulses  of  current  of  the  difference  frequency  can 
be  sent  through  a  telephone  receiver  and  made  audible.  When  the 
sets  on  the  table  were  oscillating  at  the  rate  of  500,000  and  500,100 
per  second,  and  when  one  set  was  arranged  as  a  rectifier  as  shown  in 
Fig.  8  the  beat  note  was  mads  audible  to  the  audience  by  passing 
the  pulsating  rectified  current  into  an  amplifier  and,  after  this 
magnification,  through  a  telephone. 

Cumulative  Rectification. 
The  circuit  of  Fig.  8  rectifies  on  account  of  the  fact  that  when 
the  gi-id  is  positive  some  electrons  land  on  it  and  when  it  is  nega- 
tive none  can  do  so.  The  condenser  accumulates  these  electrons 
with  the  result  that  the  grid  becomes  so  negative  that  the  anode 
current  is  greatly  diminished.  The  resistance  in  parallel  with  the 
condenser  is  called  a  grid  leak,  and  is  placed  there  to  provide  for  the 
escape  of  the  accumulated  electricity  gradually.  Without  it  the 
grid  would  remain  permanently  negative  and  the  anode  current 
permanently  zero.  Starting  with  the  difference  of  the  frequencies 
as  high  as  10,000  per  second  and  then  altering  the  condenser  in  the 
circuit  of  higher  frequency  so  as  to  reduce  the  difference,  an  adjust- 
ment is  shortly  reached  at  wliich  the  difference  is  made  audible  as  a. 
high  note.  Continuing  to  increase  the  capacity  of  the  condenser 
the  note  descends  in  pitch  until  the  difference  of  the  high  frequencies 
is  about  30  per  second  and  ceases  to  be  audible.  Continuing  to 
increase  the  capacitj-  the  point  of  exact  equality  of  the  high  fre- 
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Fig.  8. — Oscillator    with 

Cumulative    Rectification 

for  Beat  Reception. 


cjuencies  is  passed,  and,  the  circuit  undergoing  change  attains  a 
frequency  30  \-ibrations  per  second  lower  than  the  other,  when  we- 
again  get  the  heterodyne  note.  Continuing  to  move  the  condei^er 
in  the  same  sense  the  difference  of  the  fi-equencies  now  increases 
and  the  pitch  ascends  through  many  octaves  until  at  last  too  high, 
for  the  telephone  to  chronicle.  It  is  noticeable  that  the  beat  note 
is  loudest  at  medium  frequencies  on  both  sides  of  the  in-time 
adjustment.  This  is  chiefly  on  account  of  the  idiosyncrasies  of 
the  telephone  diapliragm  but  partly  on  account  of  variation  in  the 
sensitiveness  of  the  ear. 

Applications  of  the  Beat  Principle. 

In  wireless  telegraphy  signaUing  can  be  carried  on  by  making 
relativelj^ slight  changes  in  the  frequency  of  a  transmitting  station 
when  the  reception  is  carried  out  by  the  heterod\-ne  method,  for 
the  changes  in  frequency  when  combined  with  oscillations  of  steady 
frequency  at  the  receiving  station  produce  changes  of  the  note  in 
the  telephones  of  the  recei\-ing  operator  sufficient  to  mark  the  Morse 
signs.  The  changes  of  frequency  may  be  made  by  altering  the  capa- 
city or  the  inductance  of  the  apparatus  at  the  sending  station.  This 
may  be  demonstrated  with  the  present  apparatus  by  moving  the 
hand  to  and  from  a  condenser  or  by  opening  and  closing  a  loop  of 
wire  in  the  neighbourhood  of  the  coil  Change  of  filament  current 
was  shown  also  to  produce  changes  in  the  frequency  of  the  apparatus 
u.scd  as  the  sending  station. 

Another  piece  of  apparatus  was  made  in  precisely  the  same 
manner  as  the  former  pair  of  oscillating  circuits  but  with  smaller 
coils  and  with  smaller  condensers.  As  a  consequence,  this  was  much 
more  sensitive  to  changes  in  the  value  of  the  capacity  or  the  induc- 
tance or  of  other  factors.  Such  a  pair  of  circuits  can  be  used  as 
an  induction  balance  ;  for  a  piece  of  metal,  especially  if  in  the  shape 
of  a  closed  ring  of  wire,  if  held  near  one  of  the  coils,  alters  the  fre- 
quency of  one  set  and  therefore  the  pitch  of  the  heterodyne  note_ 
It  is  possible  to  distinguish  between  a  j  i,"cc  of  ii-o;;  ocul  a  piece  of 
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copper  of  the  same  size  and  shape,  for  the  induced  currents  in  the 
piece  of  metal  under  test  are  responsible  for  the  alteration  of  the 
effective  inductani-e  and  these  currents  depend  upon  the  effective 
resistance  of  the  metal.  The  arrangement  is  so  sensitive  that  it 
easily  perceives  the  conductivity  of  the  burnin;,'  gas  of  a  Bunsen  Hame. 
It  is  sinularly  sensitive  rejiariiing  changes  of  the  cajiacity  of  the 
condenser  in  either  stn.  For  example,  the  approach  of  apiec-e  of 
ebonite  towards  the  plates  of  a  condenser,  or  the  insertion  of  a  small 
piece  of  paper  bt>t«een  such  plates,  produces  a  great  change  in  the 
note.  Again,  the  jiouring  of  a  little  ether  vapour  into  a  condenser 
and  the  blowing  of  it  out  produces  a  change  in  the  note. 

Knally  it  was  shown  that  if  a  gold  leaf  electroscope  with  two 
side  plates  be  connected,  in  jiarallel  to  one  of  the  condensers,  the 
divergence  of  the  leaves  is  sufficient  alteration  to  the  electrical 
capacity  of  the  arrangement  to  produce  a  distinct  change  in  the 
beat   note. 


Coal  Conservation  in  the 
United  Kingdom* 

In  his  James  Forrest  lecture  at  the  Institution  of  Civil  Engineers 
on  April  20,  Sir  Dugald  Clerk  criticised  somewhat  strongly  some  of 
the  assumptions  upon  which  the  Coal  Conservation  Sub-Committee, 
under  the  chairmanship  of  Lord  Haldanc,  based  their  conclusions. 

This  report  is  regarded  by  many  leading  central  station  engineers 
as  picturing  an  ideal  state  of  affairs  rather  than  one  likely  to  arise 
in  actual  fact.  Sir  Dugald  Vlerk,  however,  criticised  iton  other 
grounds. 

According  to  the  Committee,  80  million  tons  of  coal  were  con- 
sumed in  this  country  in  1917  for  power  production,  including 
railways ;  and  only  25  million  tons  would  be  required  if  the  whole 
of  the  existing  steam  engines  in  separate  factories,  and  the  steam 
locomotives  on  railways,  were  replaced  by  a  great  general  system  of 
electrical  generation  and  distribution.  To  tliis  end  many  existing 
stations  were  to  be  piu-chascd  by  the  State,  and  large  turbo-electric 
stations  established  at  about  16  centres  ;  their  mains  being  linked 
up  so  as  to  provide  a  network  capable  of  supplying  our  whole  power 
needs  by  electric  motors.  By  tliis  means  it  was  expected  to  save 
55  million  tons  of  coal  on  power  only.  Sir  Dugald  Clerk  doubted  if 
these  sweeping  conclusions  were  justified,  since  the  accuracy  of  the 
data  presented  was  questioned  by  many  competent  electrical  and 
motive  power  engineers. 

The  Four  Base.s  of  the  Report. 

The  report  assumed  an  approximate  knowledge  of  four  values  (1) 
the  amount  of  coal  used  in  the  United  Kingdom  for  the  power  pro- 
duction only ;  (2)  the  amount  of  mechanical  or  electrical  energy 
produced  from  this  coal  and  used  in  driving  workshops,  mills, 
factories  electrical  generation  and  railways  by  steam  engines, 
reciprocating  and  turbine  ;  (3)  the  present  consumption  of  coal  per 
brake-horse-power  hour  (calculated  from  (1)  and  (2) ) ;  (4)  a  possible 
reduction  of  total  consumption  of  coal  by  proposed  super  stations. 

The  lecturer  discussed  these  four  points  in  detail.  A  figiu^  of 
5  lb.  of  coal  per  brake -horse -power  was  adopted  in  the  report  as  the 
average  fuel  consumption.  When  the  Committee  reported  in  April, 
1917,  however,  no  adequate  data  existed  on  this  point,  but  the 
establishment  of  the  Coal  Controller's  Department  led  to  a  thorough 
examination  of  the  output  of  the  electricity  generating  stations  of 
the  country.  Mr.  D.  Wilson,  the  technical  adviser  to  the  Coal 
Controller,  had  shown  that  for  the  year  ending  March  .31,  1918,  there 
were  421  generating  stations  using  coal,  which  generated  4,674 
million  units  on  an  average  consumption  of  3-47  lb.  of  coal  per  B.O.T. 
unit,  or  2-59  lb.  per  electrical  horse-power  hour.  This  gave  accurate 
knowledge  of  10  per  cent,  of  the  whole  power  of  the  country.  Other 
figures  published  of  the  textile,  iron,  steel  and  metal  industries,  and 
colliery  boiler  plants,  showed  a  much  lower  consumption  of  coal  than 
that  adopted  by  the  Committee.  It  was  only  when  small  high- 
pressure  non-condensing  engines  were  used  to  drive  small  factories 
and  separate  machines  that  so  much  as  5  lb.  of  coal  per  brake-horse- 
power were  required.  Mr.  Roger  T.  Smith  had  stated  that  if  all  the 
railways  of  the  country  were  to  be  electrified  7  to  8  million  tons  of 
coal  per  annum  might  be  saved  ;  other  electrical  engineers  were  less 
hopeful.  Even  on  this  assumption  Sir  Dugald  only  arrived  at  a 
total  saving  of  37J  million  tons  of  coal,  against  the  f)5  millions  esti- 
mated by  the  Committee. 

Electricity  for   Heating. 

Turning  to  the  question  of  the  supply  of  electrieitv  for  heating. 

Sir  Dugald  gave  a  detailed  comparison  of  gas  and  electricity  for 

domestic  heating.     As  a  result  of  analysis  of  the  results  of  large 

companies    and   comparing   total   coal  "carbonised   in   the    United 


Kingdom  and  the  total  gas  produced,  for  a  complete  year's  working, 
he  estimated  the  average  efficiency  of  gas  production  for  the  kingdom 
as  4tj  |XT  i-ent.,  and  the  efficiency  of  distribution  95  jjcd  cent.,  giving 
a  net  efficiency  of  43()  jx-r  cent.  The  efficiency  of  the  gas  apparatus 
in  use  wa.s  42  ]>cr  cent.,  giving  a  linal  efficiency  of  lS-3  ))er  cent. 

Electricity  gi-nerated  at  1-56  lb.  of  coal  per  electrical  horse-power- 
hour  gave  a  thermal  efficiency  of  production  of  1.3  jx!r  cent.  The 
efficiency  of  traiisn\ission  for  short  distances  was  90  per  cent.,  so 
that  the  consumer  received  at  his  premises  11-7  |x»c  cent,  of  the 
potential  heat.  The  efficiency  of  electrical  apparatus  was  estimated 
at  59  jx-r  cent.  Thus  eventually  the  consumen  u.scd  in  his  a])paratus 
6-9  jx-r  (*nt.  of  the  heat  units  in  the  coal.  Thus,  for  equal  heat 
work,  elect! icity  consumed  2fi5  times  as  much  coal  as  gas.  This 
would  seriously  affect  the  conclusions  of  the  Conimitte<>,  in  so  far  as 
the  rei)lacement  of  gas  by  electricity  was  concerned.  In  his  opinion, 
the  sujx'rstations  would  not  justify  their  existence,  the  sweeping 
conclusions  of  the  Coal  Conservation  Committee  were  unjustifiable. 
.Small  savings  were  possible  by  limiting  the  iLse  of  electricity  to  light 
and  i)owcr.  but  if  electricity  displaced  gas  for  heating,  the  coal 
consumption  of  the  country  would  Ix-  increased.  Moreover,  the 
average  heating  efficiencies  of  coal  used  for  domestic  consumption, 
although  not  so  liigh  as  gas,  were  higher  than  electric  heating 
efficiencies. 

A  Broad  View  or  the  Problem. 
On  the  assumption  of  the  complete  displacement  of  coal  in 
houses  by  gas,  a  saving  of  17-5  million  tons  was  ultimately  ])ossible. 
Again,  in  the  boiler  house  an  average  efficiency  of  75  jx>r  cent., 
instead  of  60  per  cent,  as  at  jiresent,  which  alone  might  load  to  a 
saving  here  of  4  million  tons  per  annum  in  jilant  for  manufacturing 
purposes  (other  than  motive  power).  In  collieries  which  consumed 
about  17  million  tons  of  coal  per  annum  on  boiler  furnaces  for  motive 
power  an  increase  in  efficiency  from  55-5  per  cent,  to  75  jier  cent,, 
would  likewise  save  4-4  million  tons  annually. 

Xo  Colossal  .Staxdardisation. 
He  was  in  accord  with  the  desire  of  electrical  engineers  to  produce 
inotive  power  and  light  in  a  more  economical  inaimer  than  at  present.. 
The  average  consumption  of  coal  jjer  brake-horse-power  for  the 
whole  country  he  estimated  at  4  lb.,  but  in  electrical  generation  the- 
low  figure  of  2-6  lb.  per  brake-horse-power  hour  had  been  attained. 
The  purpose  of  reducing  it  still  further  to  1-5  lb.,  and  even  1  lb.>  \va& 
commendable,  but  he  disagreed  with  the  colossal  standardisation 
suggested.  The  notion  that  great  gains  would  Ije  derived  witli 
20,000  H.p.  turbines,  and  that  the  highest  efficiencies  were  to  bo 
obtained  with  machines  of  .50,000  H.p.  and  over  was  erroneous. 
Even  with  a  most  modern  plant  that  could  be  built,  an  increase  in 
power  from  10,000  kw.  to  100,000  kw.  jjer  unit  of  generating  plant 
only  rcdviced  the  steam  consumption  pev  kilowatt-hour  from  9\b. 
to  8-5  lb.  Of  the  whole  of  the  421  stations  examined  by  Mr.  Wilson, 
the  most  economical  one  was  one  with  an  output  of  40  million  units 
and  the  efficiency  was  1305  ]X?r  cent.  He  was  convinced  that  the 
use  of  internal  combustion  engines  would  have  a  great  effect  in 
future  in  increasing  the  power  and  reducing  the  fuel  consumption, 
and  this  without  departure  from  the  individual  generation  of  motive 
power  in  small  units  up  to  3,000  H.p.  The  great  advantage  of  gas 
power  was  that  small  units  such  as  even  50  b.h.p.  gave  efficiencies 
quite  as  high  as  those  of  the  larger  units. 

The  Necessity  of  Free  Competition. 
In  conclusion.  Sir  Dugald  Clerk  said  that  whilst  steam  internal 
combustion  and  gas  engineers  welcomed  free  competition  with 
electricity  supply,  they  considered  that  any  attempt  to  crush  out 
the  smaller  power  units  by  a  great  Government  .scheme  of  general 
power  production  would  act  against  the  Ijest  interests  of  the  country, 
both  as  to  coal  conservation  and  economy  in  cast.  The  lecturer 
urged  the  necessity  for  free  competition  between  all  forms  of  power 
in  this  country  as  essential  to  proper  development.  The  present 
competition  between  gas  and  steam  had  caused  a  rise  in  the  thertnal 
efficiency  of  internal  combustion  engines  from  16  per  cent,  in  1876,  to 
30-35  per  cent,  in  1920,  and  it  would  lead  in  the  near  future  to  45 
per  cent,  as  a  maximum.  During  the  same  jieriod  the  efficiency  of 
steam  has  risen  from  8  to  20  per  cent.,  the  highest  present  efficiency 
of  the  best  large  steam  turbines  at  full  load,  and  in  the  view  of  Sir 
Chas.  Parsorus,  this  efficiency  might  rise  in  the  near  future  to  28 
per  cent.  If  there  was  the  free  competition  there  would  doubtless 
be  considerable  economies  over  the  existing  results  shown  by  the 
Coal  Controller's  figures.  In  his  view,  coniluded  Sir  Duj.a'.d  Clerk, 
in  the  next  10  years  we  might  expect  the  general  power  consumption 
of  coal  to  fall  from  4  lb.  per  brake-horse-power  hour  to  under  2  lb., 
not  by  the  extensions  of  electric  generation  and  ase  only,  but  by  that 
extension  as  one  element  combined  with  the  increased  application 
of  economical  internal  combustion  engines  and  the  improvement  in 
steam  boiler  and  town  gas  and  gas  producer  efficiency. 
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Correspondence. 

WIRING  FOR  ELECTRIC  LIGHT  IN  SMALL  HOUSES. 

TO    THE    EDITOR   OF    THE    ELECTRICIAN. 

SiK  :  With  reference  to  Mr.  Meft'ans'  letter  in  your  issue  of 
'23rd  ulto.,  wherein  he  critici.ses  my  article  on  "Wiring  for 
Electric  Light  in  Small  Houses,"  it  would  appear  that  he  has 
failed  to  interpret  the  true  meaning  of  my  words. 

When  I  say  that  the  life  of  a  certain  system  of  wiring,  owing 
to  inadequate  mechanical  protection,  under  given  circum- 
stances is  liable  to  be  short,  Mr.  Meffau  should  not  credit  me 
with  the  assumption  that  it  is  necessarily  likely  to  be  so.  The 
deduction  that,  because  a  wiring  installation  has  lasted  a 
certain  number  of  years  without  breaking  down,  therefore 
it  is  an  absolute  proof  that  the  system  employed  is  not  liable 
to  mechanical  damage  and  consequent  breakdown,  is  a  similar 
logical  fallacy  to  "  Post  hoc  ergo  propter  hoc." 

One  might  as  well  argue  that,  because  many  of  the  wiring 
installations  put  in  10  to  15  years  ago,  in  which  insulated  wires 
were  used  without  any  other  mechanical  protection,  have 
never  broken  down,  therefore  there  was  no  risk  attached 
to  that  class  of  work. 

The  same  argument  would  also  apply  to  slip  joint,  conduit 
and  lead-covered  wires  buried  under  plaster  ;  in  fact,  the  latter 
system  was  upheld  in  the  Law  Courts  a  few  years  ago  as  a  safe 
and  proper  system,  and  the  arguments  then  used  were  similar 
to  those  now  put  forward  by  Mr.  Meffan. 

By  what  .standard  does  Mr.  Meffan  judge  ?  Is  he  content 
with  the  fact  that  no  breakdown  occurs  no  matter  what  risk 
or  liability  is  taken  ?  That  is  the  standard  a  certain  gentleman 
held  when  he  contended  that  an  installation  I  had  condemned 
must  be  all  right  because  he  obtained  a  light  from  every  lamp  I 
Can  I  persuade  Mr.  Meffan  that  the  primary  consideration  in 
all  electrical  installations  is  safety  ?  That  there  are  certain 
places  where  Stannos  wiring  may  be  used  with  advantage  and 
safety  I  have  already  conceded  ;  but  the  limitation  of  this 
system,  due  to  its  poor  protective  covering,  must  be  recognised. 
I  must  confess  that  Mr.  Meffan's  statement  that  he  believes 
'"  many  people  all  over  the  country  are  burying  Stannos  wires 
in  the  plaster  "  leaves  me  cold,  as  I  should  not  be  surprised 
to  hear  that  certain  people  were  burying  bare  wires  in  the 
plaster. 

May  I  be  allowed  to  remark  that  "  an  ounce  of  practice  and 
experience  "  always  appears  to  me  to  be  closely  related  to 
■"  the  little  learning  "  that  is  so  dangerous  a  thing. — I  am,  &c., 

London,  Mav  3.  Alan  Kirk. 


least  two  provincial  members,  neither  of  whom  require  any 
introduction  to  the  members.  Both  have  had  previous  ex- 
perience on  the  Council  as  Chairmen  of  Territorial  Centres,  and 
have  the  welfare  of  the  In.stitution  and  the  profession  generally 
at  heart,  and  are  real  live  men. 

It  is,  perhaps,  unfortunate  that  only  a  week  elapses  between 
the  sending  out  of  the  ballot  papers  and  the  last  day  for  their 
return. — I  am,  &c., 

Middlesbrough,  May  3.  R.  M.  Loxgjian. 


I.E.E.  COUNCIL  ELECTION. 

TO    THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  There  has  been  in  the  past  some  considerable  criticism 
upon  the  purely  metropolitan  character  of  the  Comicil  of  the 
Institution,  and  it  is  interesting  to  note  that  of  the  Comicil's 
new  nominations  for  the  forthcoming  election  apparently  nine 
«ut  of  the  twelve  gentlemen  mentioned  live  in  or  near  London. 

A  point  often  raised  in  connection  with  the  nomination  of 
provincial  members  is  the  question  of  the  expense  of  attending 
the  Council  meetings.  Fortunately,  in  many  cases,  those 
provincial  members  who  have  served  on  the  Council  have  had 
business  necessitating  their  frequent  attendance  in  London  ; 
but  it  is  obviously  unfair  that,  failing  such,  the  provincial 
members  of  the  Council  shoidd  be  asked  to  bear  the  heavy 
personal  expense  involved  by  the  proper  discharge  of  their 
duties  on  behalf  of  the  Institution. 

One  can  quite  understand  that  this  question  of  expense 
restricts  the  choice  of  representatives  to  those  members  who 
live  in  or  near  London  ;  but  the  genera]  body  of  members  will, 
no  doubt,  agree  that  wider  representation  is  essential  to  the 
well-being  of  the  Institution,  and  therefore  that  the  expenses 
of  the  members  of  Council  attending  Coimcil  and  Committee 
meetings  should  be  paid  by  the  Institution,  as  is  already  done 
in  the  case  of  the  Chairmen  of  the  Territorial  Centres. 

Members  of  the  Institution  will  note  that  for  the  present 
election  outside  nominations  have  been  sent  in  in  favour  of  at 


TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  The  National  Executive  Council  of  the  Electrical 
Power  Engineers'  Association,  having  considered  the  nomina- 
tions put  forward  for  the  members'  vacancies  on  the  Council 
of  the  Institution,  are  of  opinion  that  the  *'  Council  "  list,  as 
submitted,  was  insufficiently  representative  of  the  electricity 
supply  industry. 

To  ensure  on  the  Council  of  the  Institution  the  representa- 
tion which  the  importance  of  the  electricity  supply  industry 
entitles  it,  the  Electrical  Power  Engineers'  Association  recom- 
mends its  members  and  friends  who  are  corporate  members 
of  the  Institution  to  record  their  vote  in  favour  of  the  following 
nominees  : — 

C.  Vernier  Chief  mains  engineer,  Newcastle  Electric 

Supply  Company. 
A.  H.  Maesh.^ll  ...     Constructional    engineer,     Cleveland     & 
Durham  Electric  Power  Company. 

F.  Gn.L      European   chief   engineer.    International 

Western  Electric  Company,  Norfolk 
House,  Victoria  Embankment,  W.C. 
P.  V.  Hunter  ...  Joint  manager,  Callenders  Cable  &  Con- 
struction Company.  Ltd.,  Hamilton 
House,  Victoria  Embankment,  E.G. 
Dr.  A.  Russell  ...  Principal.  Electrical  Standardising,  Test- 
ing and  Training  Institution,  Faraday 
House,  Southami)ton-row,  W.C. 

I  am,  &c., 

W.  Arthur  Jone.s, 
London,  May  3.  General  Secretary, 

Electrical  Power  Engineers'  Association. 


SOME  SALARY  I 
to  the  editor  of  the  electrician. 

Sir  :  I  would  draw  your  attention  to  an  advertisement 
which   has  recently   appeared  : — 

Mr.  J.  W.  Hame,  City  Electrical  Engineer  of  York,  wants  a 
Mains  Superintendent,  experienced  not  only  in  high-tension, 
alternating  current  and  low-tension  direct  current  cables, 
but  also  in  the  construction  and  maintenance  of  overhead 
transmission  lines,  and  for  this  experience  he  is  prepared  to 
pay  £90  per  annum  plus  the  E.P.E.A.  Awards. 

Mr.  Hame  takes  the  trouble  to  point  out  that  at  the  end  of 
four  years  of  presumably  satisfactory  service  this  sum  would 
be  increased  by  a  further  £42  per  annum,  but  I  am  sure  that 
what  is  of  more  interest  to  your  readers  is  not  what  is  to 
happen  to  the  successful  candidate  in  1924,  but  whether  the 
Corporation  would  biu-y  his  remains — there  would  not  be 
much,  just  the  bones  and  perhaps  a  little  skin  still  attached 
to  it — or  if  the  sorrowing  widow  would  have  to  do  that  out 
of  his  savings.  Further,  I  should  like  to  know  what  happened 
to  the  previous  occupant  of  that  lucrative  position,  and  how- 
many  men  the  job  uses  up  in  a  twelvemonth.  They  must 
have  a  pretty  short  life,  else  Mr.  Hame  would  not  make  such 
extravagant  promises  to  those  who  survive  a  year  (just  fancy, 
another  fourpence  a  day  extra)  ;  its  worth  is  but  little  stimu- 
lant to  try  and  keep  alive  for  that. 

Mr.  Hame  as  well  as  the  Corporation  of  York  are  members 
of  the  I.M.E.A.  Does  that  body  approve  of  such  starvation 
wages,  and  if  they  do  not  approve,  have  they  the  courage  to 
protest  to  their  members  who  are  bringing  them  into  discredit, 
and  ijoint  out  that  they  are  not  only  a  danger  to  the  industry, 
but  a  disgrace  to  their  Association  ? 

If  there  were  some  plain  speaking  whcQ  required  we  might 
get  a  healthy  public  oi^inion  formed.  Besides,  it  is  bad  from 
a  business  point  of  view,  because  basic  rates  are  being  fixed  for 
that  grade,  and  it  would  pay  the  Corporation  better  to  adver- 
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tise  at  a  figure  that  would  got  them  a  qualified  man  tlian  take 
on  a  man  who  only  values  himself  at  £90  and  be  forced  to  pay 
him  the  wages  for  a  good  man  in  a  short  time. 

What  have  the  Associated  Municipal  Electrical  Engineers 
to  say  to  this  >.  They  are  trying  to  get  their  own  salaries  put 
on  a  proper  basis,  as  at  present  they  are  only  being  paid  from 
two  to  three  times  the  salaries  of  their  deputies.  Elertrical 
engineers  are  not  a  superstitious  race,  but  I  would  remind  them 
of  that  legend  of  .\ncient  Greece  which  likens  retribution  to  a 
bloodhound  from  which  there  can  be  no  escape,  and  which 
sooner  or  later  inevitably  overtakes  the  culprit  and  those 
associated  with  him. 

That  story  appears  in  one  form  or  other  in  the  literature  of 
every  nation,  and  is  evidently  the  universal  experience  of  man- 
kind. 

■■  As  you  have  measured  so  shall  it  be  measured  to  you 
again  "  is  one  of  the  few  passages  of  the  Bible  the  truth  of 
which  the  critics  do  not  challenge. — I  am,  &c., 

Croydon,  May  3,  1920.  John  H.  P.vrker. 


WIRELESS  TELEGRAPHY  AND  TELEPHONY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  "  Traveller  "  {see  The  Electrician,  February  27, 
1920,  p.  227)  will  find  the  equations  regarding  radiation 
resistance  worked  out  in  "  The  Principles  of  Electric  Wave 
Telegraphy  and  Telephony,"'  Fleming,  p.  459.     Fleming  takes 

.Y-  =  10,  and  so  obtains  1,600  — ,  instead  of  1,580  -„ ,  as  given  in 

Eccles'  Handbook. 

I  do  not  quite  understand  the  reference  to  the  sixth  power  of 
the  distance.  If  the  exponential  law  is  meant,  this  has  been 
developed  in  different  form  by  Austin  (Bureau  of  Standards 
Scientific  Paper  No.  159,  1911),  AVatson  ("  Proc."  Roy.  Soc, 
October  7.  1918,  ''  Diffraction  of  Waves  by  the  Earth  ")  and 
others.  An  interesting  discussion  of  this  law  is  given  by 
Van  de  Pol,  ••  Phil.  Mag.,"'  Vol.  XXXVIII.,  September,  1919, 
p.  365. — I  am,  &c., 

Beaver  Falls,  Pa.,  April  19,  1920.      Robert  C.  Colwell. 


Electric  Telpherage  in  Chemical 
Works. 

In  a  Paper  on  this  subject,  read  before  the  Chemical  Engineering 
Group  of  the  Society  of  Chemical  Industry,  Mr.  H,  Bl\-th  said  the 
telpher  was  a  particularly  convenient  and  simple  machine  for  con- 
veying any  class  of  goods  or  materials  over  a  moderate  distance  with 
a  minimum  consumption  of  power  and  at  a  low  maintenance  cost. 
A  Telpher  Company  was  formed  in  1883,  and  one  of  the  fii-st  telpher 
lines  to  be  erected  was  at  Weston,  in  Hertfordshire.  It  was  700  ft. 
long,  consisted  of  round  iron  rods,  and  carried  a  total  rolling  load  of 
1  ton  at  a  speed  of  5  miles  per  hour.  Xo  serious  attemjit  appeared 
to  have  been  made  to  put  telpherage  upon  a  prsictical  commercial 
footing  in  this  country  until  about  190:3,  when  Siemens  Brothers, 
having  obtained  information  of  telpher  practice  in  the  Cnited  States, 
began  the  development  of  this  conveying  system  at  Woolt^ich,  and 
later  continued  it  at  Stafford  for  a  time.  Some  of  the  plants  installed 
by  Siemens  Brothers  might  be  .seen  at  the  Associated  Portland  Cement 
Company's  Works,  C^ravesend ;  Peases'  West  Colliery,  Crook, 
Durham  ;  Cape  Copper  Company's  Works,  Swansea ;  Newport  Gas 
Works.  Later  on  Siemens  Brothers  handed  the  telpher  business 
over  to  Strachan  &  Henshaw. 

Progress  had  also  been  made  witli  telpherage  in  Germany,  but  upon 
rather  different  lines,  anti''n?Sst />f  the  larger  chemical  works  in 
Germany  use  telpherage  for  unloading  barges  and  railway  trucks 
exclusively.  For  e.xample,.  Frederick  Baj'er  &  Company,  at  Lever- 
kusen,  used  telphers  for  unloading  salt,  sodium  nitrate,  coal,  pyrites, 
&c.,  from  barges  and  conveying  to  storage  ;  also  for  transmission 
from  storage  to  various  parts  of  the  works.  Again,  at  the  super- 
phosphate works  of  H.  &  E.  Albert,  Biebrich,  making  80,000  tons 
superphosphate  per  annum,  telphers  were  used  for  unloading  raw 
materials  from  trucks  and  conveying  to  the  stores  and  mills  ;  also 
for  bringing  materials  to  the  mixing  points  and  handling  the  finished 
product.  Telphers  were  also  used  at  the  Knapsack  Calcium  Carbide 
Works  near  Cologne. 

Some  of  the  latest  applications  of  electric  telpherage  in  this 
country  were  to  be  seen  at  Plymouth  Gas  Works,  from  which,  in 


addition  to  gas  and  coke,  there  was  a  largo  output  of  chemical  pro- 
ducts ;  Nolu'l's  Works.  I'einlirey,  near  .Swansea  ;  the  gas  works'  at 
Woolwich  .\rscnal,  where  there  weiv  eight  telphers,  each  of  50  ewt. 
capacity,  and  ahoiit  ludf  a  mile  of  track.  .At  Wolverhampton,  the 
electricity  works  and  also  at  the  gas  works  ;  also  at  Widnes,  War- 
rington, Liverpool.  Manchester,  Gla.sgow,  Hull.  Dundee,  Ac,  &c. 

The  modern  tcljilier  was  quite  diffeivnt  in  primiplc  from  the  more 
generally  known  tyjje  of  transporter,  which  o|KMates  u|)on  the 
bottom  flange  of  an  "  H  "  beam.  With  the  telpher  system  it  was 
possible  to  negotiate  curves  of  very  small  radius  ;  for" example,  at 
Southampton<;as  Works  a  telpher  machine  weigliinir ."!  tons,  carrying 
a  load  of  ■2\  tons  (total  5.1  tons),  traversed  a  curve  of  !t  ft.  6  in.  radius 
with  ixrfect  easi'.  Radii  of  15  ft.  and  18  ft.  were  connuon  in  gaa 
works,  where-  the  space  was  often  restricted,  although  larger  radii 
were,  of  coui-sc,  preferable  where  si)ace  |)ermitte<l. 

Telpherage  has  been  very  extensively  adoptctl  in  uas  works  for 
handling  coke  and  other  materials,  and  also  in  electricity  works  for 
coal  and  ashes,  notably  at  Stepnev. 


Portable  Conveyors  and  Transporting 
Trucks. 

In  a  Paper  on  this  sul)jeet,  read  l)cfore  the  Chemical  Engineering 
Grou])  of  the  Society  of  Chemical  Industry,  Capt.  C.  J.  Goodwin 
stated  that,  although  portable  conveyors  had  teen  used  for  years 
such  machines  had  usually  been  crude  and  heavy,  and  it  was"  only 
in  recent  years  that  their  design,  manufacture — and,  above  all, 
standardisation — had  been  studied  seriously.  Capital  outlay  and 
the  equivalent  cost  of  hand  labour  (not  neglecting  the  possiljility  of 
subsequent  increases  in  wages)  were  the  chief  factors  in  considering 
the  adoption  of  portable  conveyors  and  similar  plant. 

Cnder  average  conditions  of  loading,  the  following  outputs  were- 
attainable  from  modern  portal)le  conveyors ; — 

H.P.  of 

, Capacity,  tons  per  hour ^  motor 

Width  Fine  required, 

of  belt,  dry  according 

inches.      Coke.        Coal.        Earth.     Cement.  Crystals.       to  length. 
18     ...     17     ...     30     ...     43     ...     .53     ...     "57     ...     3  to  5 
24     ...     31     ...     52     ...     78     ...     93     ...   lUO     ...     3  to  7.V 
The  outputs  of  conveyors  with  steel  flights  for  inclinations  up  to- 
35  deg.  was  about  one-half  of  those  given  above,  and  in  both  cases, 
the  actual  power  consumption  was  considerably  less  than  the  rated, 
output  of  the  motor. 

Comparison  of  cost  as  against  hand  labour,  assuming  that  trucks  of 
coal  were  to  be  unloaded  and  taken  to  a  storage  pile  or  hoi)per  30  ft. 
or  40  ft.  from  the  railway  track  ;  further,  that  20  tons  had  to  be 
unloaded  daily,  ['nder  the  hand  method  this  would  be  done  by 
shovelling  from  the  truck  into  wheel- barrows,  wheeling  up  an 
inclined  runway,  dumping  and  returning  empty  to  the  truck.  Two 
men  to  unload  the  two  trucks  and  feed  into  barrows  in  one  day.  At 
least  three  men  would  be  necessary  to  wheel  and  dump  the  material. 
Assuming  daily  wage  of  these  five  men  averages  13s.  each  per  day, 
this,  for  a  working  year  of  280  days,  would  cost  in  labour  £910, 

This  operation  carried  out  by  mechanical  handling  would  be 
performed  by  a  ])ortable  conveyor,  say,  .50  ft.  long,  working  on  an 
incline  of,  say,  30  (leg.,  the  receiving  end  remaining  stationary  at  the 
truck  door  and  the  discharge  end  swinging  round  in  an  arc  of  a  circle. 
The  smallest  type  conveyor  made  would  handle  the  quantity  in  less 
than  one  hour,  but  it  could  not  be  hand  fed  from  the  truck  at  this  rate. 
Assuming  that  two  men  were  employed  to  shovel  from  the  truck 
into  the  conveyor  receiving  hopjier.     These  two  men  would  unload 

the  two  10-ton  trucks  in  one  shift.     The  cost  worked  out  as  follows  : 

Two  men  at  1  'is.  per  shift  each  for  a  year  of  280  days £364 

One  portable  50  ft.  conveyor  with  3  h.p.  electric  motor 
and  wheel  truck.     Capital  cost,  £500. 

Interest  at  10  percent 50 

Sinking  fund,  assuming  the  conveyor  has  a  life  of  4  years         125 

Cost  of  electric  powerat.5d.  per  kilowatt-hour (H) 

Cost  of  one  belt  renewal  per  year    64 

Repairs,  &c 25 

Total £718 

Yearly  saving  by  utilising  conveyor  £192 

This  yearly  saving  would  increase  very  greatly  as  the  quantity  of  ' 
material  to  be  handled  increased — i.e.,  as  the  conveyor  was  worked 
more  nearly  up  to  its  capacity  ;  but  the  above  example  was  purposely 
selected  in  order  to  demonstrate  the  saving  which  was  possible  even 
under  unfavourable  conditions. 

For  places  where  no  electric  power  was  available,  this  machine 
could  also  be  supplied  with  .self-contained  petrol  engine. 
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Incorporated  Municipal  Electrical 
Association. 

A  copy  of  the  preliminapi-  programme  of  the  twenty-fifth  annual 
convention  of  the  Incorporated  Municipal  Electrical  Association 
announces  that  the  convention  will  te  held  at  Bradford  and  Ilkley 
from  June  21  to  25.  The  headquarters  of  the  convention  in  Brad- 
ford will  be  at  the  Queen's  Hall,  '•  The  Windsor,"  Jlorley-street, 
and  at  Ilkley  in  the  Kind's  Hall,  Winter  Gardens. 

An  informal  reception  will  be  held  at  the  Winter  Gardens,  Ilkley, 
at  8  p.m.  on  Monday,  June  21,  when  members  can  register,  and 
badges,  tickets,  &c.,  will  be  issued. 

On  Tuesday,  June  22,  the  convention  will  be  opened  at  Bradford, 
at  10  a,m.,  when  the  Association  will  be  welcomed  bv  the  Rt.  Hon 
the  Lord  Mayor  of  Bradford,  Aid.  W.  Wade,  J.P.,  and  Mr.  T.  Roles, 
President  of  the  Association  and  City  Electrical  Engineer  and 
Jlanager,  Bradford,  will  deliver  an  address.  Subsequently  a  Paper 
on  ■■  The  Design  of  Distributing  Networks  "  will  be  read  by  Mr. 
C.  A.  Gillen,  mains  engineer,  Bradford.  Luncheon  will  take  place 
at  "  The  Windsor,"  and  in  the  afternoon  there  will  be  visits  to  works 
in  the  Bradford  neighbourhood.  A  special  train  wiU  convey  the 
party  back  to  Ilkley  about  6  p.m.  In  the  evening  there  wiU  be  a 
reception  at  the  Winter  Gardens  by  the  Chairman  of  the  Ilkley 
Urban  District  Council. 

On  Wednesday,  June  2.3,  the  convention  will  be  held  at  Ilkley. 
There  will  te  a  meeting  at  the  King's  Hall  in  the  morning,  at  which  a 
Paper  on  ""  Power  Station  Design  in  Relation  to  Thermal  Efficiency  " 
will  be  read  by  Mr.  I,  V.  Robinson.  In  the  afternoon  members  will  be 
left  free  to  pay  visits  to  places  of  interest  in  Ilkley  and  the  neighbour- 
hood, and  arrangements  will  be  made  for  a  trip  by  motor  charabanc 
to  Boltpn  Abbey.  In  the  evening  the  annual  dinner,  at  which  ladies 
may  be  present,  will  be  held  in  the  King's  Hall,  Ilkley. 

On  Thursday,  June  24,  the  convention  will  again  travel  to  Bradford, 
■where  a  meeting  will  be  held  in  the  Queen's  HaU  of  "  The  Windsor," 
at  which  a  Paper  on  "  Standardisation  of  Tariffs  "  will  be  read  by 
Sir.  J.  W.  Beauchamp,  Director  and  Secretary  of  the  British  Elec- 
trical Development  Association.  In  the  early  afternoon  visits  will 
be  paid  to  works,  and  at  4.30  p.m.  there  will  be  a  reception  at  the 
CartwTight  Hall.  Lister  Park,  by  the  Rt.  Hon.  the  Lord  Mayor  of 
Bradford.  In  the  evening  a  meeting,  restricted  to  committee 
members  of  the  Association,  will  be  held  in  Ilkley,  and  there  will  also 
be  a  meeting  of  the  Associated  Municpal  Electrical  Engineers.  On 
Friday.  June  25,  the  annual  general  meeting  of  the  Association  will 
be  held  in  the  King's  Hall,  at  Ilkley,  and  in  the  afternoon  there  will 
be  a  motor  trip  to  Patelev  Bridge  and  the  Bradford  Waterworks  in 
the  Mdd  "^'aUey. 

As  considerable  difficulty  is  being  experienced  in  securing  accom- 
modation for  members  of  the  Association,  delegates  and  visitors  in 
Ilkley  and  the  district,  it  has  been  impossible  to  nominate  any  one 
particular  hotel  as  the  convention  headquarters,  but  the  WeUs  House 
Hotel,  at  which  the  members  of  the  Council  wiO  be  accommodated, 
may  be  regarded  as  the  Council's  headquarters  during  the  conven- 
tion. In  order  to  facilitate  the  obtaining  of  accommodation  those 
intending  to  be  present  at  the  convention  are  requested  to  com- 
municate with  Mr.  T.  Roles,  Town  Hall,  Bradford,  marking  their 
envelopes  "  Hotel  Accommodation.  "  As  some  memljers  may 
prefer  to  stay  in  Bradford  or  Leeds  instead  of  in  Ilkley,  they  are 
requested  to  state  their  preference  wiien  making  application.  It  is 
hoped  that  the  Midland  Railway  Company  will  be  able  to  provide  a 
late  train  service  tetween  Ilkley  and  those  two  towns,  and  also  special 
accommodation  for  those  journeying  to  the  convention  from  London. 


Books   Recei"ved. 

[Copies  ot  the  undennentioned  works  can  be  had  from  The  Electrician  Offices,  on 
receipt  of  published  price,  plus  postage.] 

"  Electric  Wiring.  Theory  and  Practice."  By  W.  S.  Ibbetson,  B.Sc 
(London  :   E.  &  F.  X.  Spon.)     Pp.  viii.-^4fi3.     Second  edition.    18s.  net. 

■'  The  Coolidge  Tube  :  Its  Scientific  Applications,  Medical  and  In- 
dustrial." By  H.  Pilon,  (London  :  BaiUiere,  Tindall  &  Cox,)  Pp.  95. 
7s.  6d.  net. 

"  Electric  Welding  and  Welding  Appliances."  Bv  H.  Carpmael, 
A,JI.I.C.E.     (London  :   Constable  &  Co.)     Pp.  xii.  +  128.     18s.net. 

"  Industrial  Administration.''  A  series  of  lectures  by  A.  E,  Berriman, 
St.  George  Heath,  L.  Hill,  T.  B.  .Johnston.  A.  F.  S.  Kent,  T.  M.  Legge, 
T.  H.  Pear.  B.  S.  Rowntree.  (London:  Longmans,  Green  &  Co.) 
Pp.  vii.  +  203.     7s.  6d.  net. 

"  Metals'  in  Aircraft  Construction."  By  W.  Hanby.  (London  :  The 
Standard  Air  Press. )     Pp.112.     6s.net. 

"  Wa;  Switzerland  Pro-German?"  Bv  Sutton  Croft.  (London: 
Hazell,  Watson  &  Viney.)     Pp.  127. 


A  l,500-k'*v.  Rotary  Converter  for 
Battersea. 

In  order  to  increase  their  converting  plant  Battersea  Borough  Council 
recently  placed  an  order  with  the  General  Electric  Company  for  a 
1,500-kw.  rotary  converter.  The  machine  was  required  to  convert 
either  alternating  to  continuous  current  or  continuous  to  alternating 
current  with  a  range  of  voltage  of  0,000  to  6,600  on  the  high-tension  side 
and  470  to  530  on  the  continuous  current  side,  the  power  factor  being 
maintained  at  unity  at  any  voltage.  In  order  to  meet  this  wide  range 
an  alternating  current  booster  was  fitted,  having  a  potentiometer  regu- 
lator in  its  field  circuits.  For  inverted  running  the  fields  are  excited 
from  a  direct  coupled  exciter,  so  as  to  prevent  the  speed  from  rising 
unduly  on  account  of  lagging  wattless  currents.     When  running  alter- 
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nating  to  continuous  current  the  converter  is  used  as  a  shunt  machine, 
but  from  continuous  current  to  alternating  current  a  compound  field  is  put 
in  circuit  to  steady  the  speed  during  fluctuations  of  the  inductive  load. 
A  change-over  switch  is  mounted  on  the  machine  to  cut  the  compound 
winding  in  and  out.  The  converter  is  specified  to  start  up  from  the 
continuous  current  side,  but  provision  is  made  for  fitting  an  alternating- 
current  starting  motor  at  a  later  date.  A  three-pole  s^ritch  is  mounted 
on  the  machine  to  open  the  alternating-current  circuit  during  starting, 
and  synchronising  is  etfected  on  the  high-tension  side  by  means  of  an 
existing  synchronising  panel.  We  are  indebted  to  Mr.  Bond  (borough 
electrical  engineer)  for  permission  to  pubUsh  particulars  of  the  machine. 


Le&al  Intellisence. 


Taxes  on  Telegraphs.     J 

On  Monday  the  Judicial  Committee  of  the  Privy  Pouncil  dismissed  an 
appeal  by  the  Commercial  Cable  Company  from  a  judgment  of  the 
.Supreme  Court  of  Xewfoundland.  ordering  the  company  io  pay  to  the 
Newfoundland  Government  .5112,000  and  interest,  for  *xes  imposed 
on  through  cables  by  the  Telegraph  (Taxation)  Acts,  1905-1918.  In 
1905  the  Legislature  of  Newfoundland  passed  an  Act  for  the  imposition 
of  taxes  on  telegraph,  telephone,  and  cable  companies  which  were  doing 
business  in  the  colonj'  and  on  companies  which  owned  stations  and  trans- 
mitting or  receiving  messages  in  or  from  the  colony  by  wireless  tele- 
graphy. A  tax  of  84,000  was  imposed  on  every  telegraph  cable  between 
Uie  colony  and  aiiy  outside  place.  After  the  passing  of  the  Act  an 
agreement  was  entered  into  between  the  company  and  the  Government 
bv  which  the  company  agreed  to  maintain  and  operate  a  cable  to  be  con 
structed  by  the  Government  from  Port  aux  Basques,  in  Newfoundland, 
to  Canso,  in  Nova  .Scotia,  and  the  Government  agreed  to  grant  to  the 
company  the  right  to  land  any  of  their  through  cables  between  Europe 
and  America  and  Newfoundland  on  terms  as  favourable  to  appellants  as 
those  under  which  any  other  cables  were,  or  should  bs,  granted  landing 
rights  by  the  Govemmjnt,  except  any  special  privileges  enjoyed  by  the 
Anglo-American  Telegraph  Company.  The  cable  from  Port  aux  Basques 
was  constructed  by  the  Government  and  had  since  bjen  maintained  by  the 
company.  In  1909  the  company,  by  permission  of  the  Government, 
lauded  two  of  their  through  cables  at  Cuckhold's  Cave,  near  St.  John's 
In  1911  an  action  was  instituted  by  the  Government  against  the  com- 
pany for  taxes  on  those  through  cables.  The  action  was  determined  in 
the  company's  favour  by  the  judgment  of  the  .Judicial  Committee  of  the 
Privy  Council  of  July  10,  1912,  but  in  March,  1918,  the  Newfound- 
land" Lesgislature  passed  another  Act  definitely  making  the  tax  appli- 
cable to  the  Commercial  Cable  Company  and  other  companies  similarly 
situated,  and  to  any  person,  firm  or  company  owning  or  operating  any 
telegraphic  cable  in  the  colony.     The  Act  was  also  made  retrospective 
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from  1910,  and  the  CJovommcnt  then  demandeil  of  the  Comnierical 
Company  $112,000  as  the  tax  of  84,000  j)cr  annum  on  their  four  onbles 
from  1910.  The  company  refused  to  pay.  The  Sui)R>mo  Court  decided 
in  favour  of  the  Government,  holding  that  the  provision.^  in  the  aurec- 
ment  of  1905  that  api)i'llant.s  should  have  the  right  to  land  their  cables 
on  tt-rms  as  favounihle  as  those  under  which  any  other  cable  companies 
were  granted  landing  right.s,  did  not  necessitate  the  Uovernment's  grant- 
ing the  same  exemption  as  that  which  their  own  cable  from  Canso  to 
Port  nux  Basques  enjoyed.     From  that  decision  the  company  apiH-aled. 

Lord  Si'MNER,  in  delivering  judgment,  said  that  their  lordships  con- 
curred in  the  conclusion  come  to  by  the  Supreme  Court,  anil  in  the  n-asons 
assigned  for  that  conclusion. 

Unauthorised  Connections. 

At  Liverpool  last  week  .lohn  E.  Pagh  was  charged  with  having  fraudu- 
lently consumed  electricity  to  the  value  of  £1.  the  property  of  Liverpool 
Corporation.  It  was  stated  that  defendant  had  entered  into  the  occu- 
pation of  a  shop  in  Wavertree  on  l)ct.  3  last,  and  it  was  alleged  that  he 
had  been  using  electric  light  regularly  from  shortly  after  that  date  until 
an  inspector  detected  him  on  Jan.  29.  The  meter  ha<l  been  ivmoved 
from  tlic  shop  before  defendant  commenced  business,  but  certain  Kttings 
remained,  and  it  was  alleged  that,  at  defendants  instigation,  a  connec- 
tion with  the  electric  main  had  been  effected.  Defendant,  on  whose 
behalf  it  was  urged  that  he  had  not  acted  with  fraudulent  intent,  was 
lined  £5,  with  live  guineas  costs. 


At  Haslingden  on  Monday,  Hortice  Kay,  electrical  contractor,  was 
fined  £10  for  fraudulently  consuming  electricity.  It  was  alleged  that 
he  made  a  connection  from  the  Corporation  mains,  and  though  he  had 
lamps  and  radiator,  he  had  no  meter.  Defendant  admitted  that  he  had 
obtained  the  current  in  this  way  and  said  his  father,  the  Corporation 
Electricity  manager,  knew  nothing  about  the  matter.  The  defence  was 
that,  in  the  rush  of  business  and  with  a  great  need  for  light,  defendant 
made  the  connection,  but  he  put  in  a  switchboard  ready  for  the  meter. 
Defendant  was  oi-dered  to  jiay  £9  for  electric  itj'  consumed. 


Parliamentary  Intelligence. 

m 

PRIVATE   BILL   LEGISLATION. 

The  Tr.amw.ws  (Te.mpokaky  Increase  of  Charges)  Bar.  has  ^ 
the  Committee  stage  in  the  House  of  Commons.  Mr.  Neal  (repre- 
senting the  Jlinistcr  of  Transport)  expressed  the  opinion  that  some  in- 
crease in  fares  for  workmen  and  school  children  would  have  to  come. 
The  term  "  reasonable  return  on  capital "  was  very  indefinite,  but  it 
was  a  most  useful  phrase.  To  limit  undertakings  to  three-quarters  of 
their  standard,  or  pre-war  rate  of  dividend,  was  not  doing  justice  to  the 
shareholders.  The  way  in  which  it  was  proposed  to  deal  with  the  point 
was  by  reference  to  the  Advisory  Committee,  who  would  consider  what 
was  a  fair  and  reasonable  return  on  capital.  Their  decision  would  have 
to  be  reviewed  by  the  Minister  of  Transport. 


The  following  amendment  to  clause  1  of  the  Public  Utility  Companies 
(Capital  Issues)  Bill  was,  adopted  in  the  Committee  stage  in  the  House 
of  Lords  on  Tresday  :  "  An  application  bj'  a  company  to  a  department 
for  their  consent  under  this  Act  shall  be  accompanied  by  such  infor- 
mation, certified  in  such  manner,  as  the  department  may  require  witli 
respect  to  the  financial  position  of  the  company,  and  before  giving  their 
consent  the  department  shall  require  the  company  to  give  public  notice 
of  the  application  and  as  to  the  manner  in  which,  and  time  within  which, 
representations  may  be  made  ;  and  to  give  a  similar  notice  in  writing 
to  the  Council  of  e£ich  county,  borough  or  urban  or  rural  district,  within 
which  any  part  of  the  undertaking,  or  limits  of  supply  of  the  company, 
is  situate." 

A  Select  Committee  of  the  House  of  Lords,  presided  over  by  Lord 
Chalmers,  has  been  considering  the  Bill  promoted  by  EjMCSDiios's 
Electricity  Corpx.  and  its  associated  companies  for  power  to  increase 
their  charges  for  electric  current.  On  behalf  of  the  promoters  it  was 
pointed  out  that  summer  time  had  hit  the  electric  light  companies  very 
hard.  They  had  to  be  prepared  with  a  large  plant  to  meet  the  needs  of 
winter  time,  but  during  the  summer  they  got  little  or  no  return.  The 
introduction  of  the  metallic  filament  and  the  half-watt  lamps  had.  also 
reduced  consumption  enormously,  and  the  consumer  held,  by  that  means, 
got  a  great  deal  more  for  his  money  than  he  got  when  the  Board  of  Trade 
fixed  the  maximum  at  8d.  per  unit.  The  Temporary  Increase  of  Charges 
Act  of  1918  had  brought  no  reUef  to  the  companies.  The  promoters 
asked  for  a  uniform  maximum  rate  of  Is.  2d.  on  a  sliding  scale,  which 
would  allow  them  to  retain  no  more  than  6  per  cent,  on  their  capital 
unless  they  reduced  the  price  below  Is.,  and  would  allow  them  to  pay  i 
per  cent,  extra  on  their  capital  for  every  halfpenny  reduction  in  price  of 
current  below  Is.  jier  unit. 

After  hearing  the  promoters'  case  and  the  report  of  the  Electricity 
Commissioners,  but  without  calling  upon  the  opposition,  the  Committee 
decided  against  the  Bill. 

The  Bill  of  the  South  Wales  Electrical  Power  Company,  which 
authorises  the  raising  of  £.'jCO,OCO  additional  capital  for  the  purposes 
of  the  undertaking  by  the  issue  of  prior  lien  debentures,  has  been  ap- 
proved by  the  Unopposed  Bills  Committee  of  the  House  of  Commons  and 
passed  for  third  reading. 

The  Pontypridd  Ukban  Couxcil  Bill,  which  confers  powers  to 
construct  additional  tramways  and  to  fix  fares,  &c.,  has  been  passed  by 
the  Local  Legislation  Committee  of  the  House  of  Commons. 


Electricity  Supply. 

It  is  now  proposinl  to  introduce  electrically  .driven  laundry  nuuhincry 
at  the  Westminster  public  baths  and  laundry. 

The  sites  and  building  suu-committcc  of  Wolvermampton  Education 
Committ«-e  roeommend  that  £1,400  bo  spent  upon  the  electric  lighting 
of  five  schools. 

Rawtenstall  Council  have  been  authorised  by  the  Electricity  Com- 
mission to  proceed  with  the  proposed  extension  of  the  electricity  works  at 
Han-holme,  at  an  estimated  cost  of  £IU1,000. 

KiNoissiK  Town  Council  is  considering  a  pro])osiil  to  introduce 
electricity  supply,  and  a  pri-liminary  report  has  Ix'cn  prepared  by 
Mr.  Williams,  of  the  North  of  Scotland  Electric  Light  &  Power  Company. 

The  Lighting  Committee  of  Haswell  (co.  Durham)  Parish  Council, 
which  is  considering  the  question  of  street  lighting  by  electricity,  is 
endeavouring  to  make  an  arrangement  for  a  supply  from  the  local 
])ower  company. 

Tho  t)AKENo.\TES  Urban  Council,  being  dissatisfied  with  the  action 
of  the  local  gas  company  in  connection  with  the  housing  schemes,  a  com- 
mittee has  Ix'en  appointed  to  consider  what  other  method  could  be 
devised  for  lighting  the  district. 

The  Elcctri<  ity  Commissioners  have  approved  tho  proposal  of  Lek  ester 
to  purchase  the  Freemen's  Meadow  site  for  a  new  power  site,  which  will 
have  an  ultimate  capacity  of  50,000  kw.,  but  the  first  instalment  of 
the  plant  will  be  only  20,000  kw. 

Walsall  Corporation  has  decided,  owing  to  the  increasing  demand 
for  electric  current,  to  make  extensions  of  mains  and  feeders  at  a  cost 
of  £1,130,  and  also  to  purchase  a  transformer  and  switchgear  at  a  cost  of 
£400  in  connection  with  a  new  bulk  supply  for  the  Birchills  district. 

The  borough  Electrical  Engineer  of  Bolton  (Mr.  W.  J.  Wood)  has 
arranged  for  the  purchase  of  a  6,000  kw.  turbo-alternator  for  immediate 
delivery  and  installation  at  Back  oth'Bank  Works  to  be  ready  for  use 
during  next  winter.  Local  traders  are  agitating  for  prefersntial  rates 
for  shop  lighting. 

Blackpool  Electricity  Committee  have  received  an  award  giving  a 
war  bonus  of  £30  per  annum  to  five  members  of  the  technical  staff  from 
.Ian.  1  last.  The  coal  position  continues  to  be  serious.  In  pre-war 
days  the  department  carried  a  stock  of  2,000  tons,  but  at  present  tho 
stock  is  under  250  tons. 

We  learn  that  a  scheme  for  the  supply  of  electricity  in  the  whole  of 
the  EasIt  of  London  by  one  authority,  which  is  projected  by  Poplar 
Borough  Council,  is  to  be  considered  by  a  conference  of  Greater  London 
authorities.  Though  no  particulars  are  yet  available  for  publication, 
it  is  stated  that  large  stations  will  be  erected  on  the  north  and  south  of 
the  Thames  to  supplement  the  existing  means  of  supply. 

So  great  is  the  demand  for  electrical  energy  for  power  and  lighting  in 
Stoke-on-Tuent  that  extensions  of  plant  and  mains  are  urgently  needed. 
The  Electricity  Supply  Committee  proposes  to  remove  two  small  sets  at 
each  of  the  sub-works  at  Stoke  and  Burslem,  and  to  substitute  two- 
1,000  kw.  turbines  sets,  at  an  estimated  cost  of  £f)0,000,  and  to  install 
a  0,000  kw.  turbo-alternator,  with  boilers  and  other  plant  at  the  central 
power  house,  at  a  cost  of  £200,000.  The  Corporation  has  approved  these 
proposals,  and  has  applied  for  permission  to  borrow  £260,000. 

Kxtinsions  of  the  plant  and  mains,  estimated  to  cost  between  £15,250 
anil  £2(1.000,  have  been  approved  by  Aberdeen  Electricity  Committee. 
It  is  )iroposed  to  spend  £2,311  on  extending  the  supply  cables  to  the 
Council's  housing  scheme  at  Tbrry,  £4,093  for  the  erection  of  a  sub- 
station in  King-street,  and  another  sub-station  at  Jamieson'  Quays. 
The  city  electrical  engineer,  Mr.  J.  Alex.  Bell,  reports  that  there  is  an 
increasing  strain  on  the  Dee  village  generating  station  ;  the  average 
ma.ximum  load  per  day  is  fully  2,000  kw.  above  last  year,  and  unless 
immediate  steps  are  taken,  it  wiU  not  be  possible  to  steam  next  winter's, 
load.  It  has,  therefore,  been  decided  to  put  in  another  boiler,  which, 
with  foundations,  \>ipe  work,  induced  draft  fan,  motor,  &c.,  will  cost, 
£8,250. 

At  a  recent  conference  of  representatives  from  Buxton  Corporation,, 
the  New  Mills  and  Whaley  Bridge  Urban  Councils  and  the  Chapelen-le- 
Frith  Rural  Council  the  question  of  forming  a  Joint  Electp.icitY 
Authority  for  the  area  was  considered.  Mr.  C.  H.  Wordingham,^ 
consulting  engineer,  attended  and  explained  the  situation  created  by 
the  Electricity  (Supply)  Act.  It  was  thought  that  it  might  be  prac- 
ticable for  the  districts  mentioned  to  join  with  Buxton  in  a  scheme  for 
the  supply  of  electricity  over  the  area,  but  it  was  decided  that,  owing  to 
the  great  cost  involved,  esjwcially  in  transmission  over  a  big  stretch  of 
country,  the  scheme  was  impracticable,  the  opinion  being  that  New 
Mills  should  have  a  scheme  of  its  own.  The  New  Mills  Council  has  now 
decided  to  consider  tlie  question  without  d-jlay. 

The  Manchester  Electricity  Committee  expects,  in  the  absence  of 
prolonged  labour  troubles,  that  in  the  current  year  it  will  be  able  to  meet 
all  charges,  to  provide  the  usual  rate  aid  (if  required)  and  to  make  a  small 
contribution  to  reserve.  Tt  does  not  contemiilatc  any  further  increase 
of  prices,  but  it  thinks  that,  in  view  of  the  heavy  interest  and  debt 
redemption  charges  during  tho  construction  of  tho  Barton  super-power 
station,  which  cannot  \>e  productive  for  three  years,  it  would  be  desir- 
able to  forgo  the  annual  toll  in  aid  of  the  rates.  During  the  past  year 
it  has  been  able  to  liquidate;  the  deficit  of  £1 3,605  on  the  previous  year,  to- 
pay  the  rate  aid  of  1  percent,  on  capital  (amounting  to  £33,255  for  1919  and 
£34,952  for  1920),  and  to  reopen  the  reserve  fund  with  £2,346.  Since  last^ 
December  the  charges  for  electricity  for  lighting  have  been  100  per  cent, 
higher  than  the  pre-war  figure,  and  125  per  cent.,  higher  for  power. 
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In  a  report  on  the  Barnstaple  electricity  undertaking,  Mr.  J.  S.  High- 
■field  states  that  the  jireseut  plant  is  not  so  economical  as  plant  that  could 
ibe  purchased  to-day.  Consequently,  they  were  driven  to  make  very 
substantial  increases  in  prices.  They  were  charging  a  fair  price  for 
i)ubUc  lighting,  and  increased  revenue  should  be  derived  from  private 
lighting  and  power  supply.  The  maximum  jirice  authorised  was  8d.  per 
unit,  and  he  recommends  the  Council  to  ap))ly  for  sanction  to  increase 
this  to  Is.  2d.  per  unit.  The  proposed  installation  of  two  500  kw.  d.c. 
steam  turbine  sets  and  a  boiler  would  be  insufficient  to  carry  the  present 
load.  Two  additional  boilers  and  engine  sets  would  cost  £28,000,  and 
would  enable  them  to  supply  the  present  load  comfortably,  together  with 
the  shipyard,  but  would  not  allow  for  further  extensions.  Mr.  Highfield, 
however,  recommends  two  additional  boilers  and  J;wo  500  kw.  steam 
turbine  sets,  which  would  cost  £39,000,  and  leave  a  margin  for  dealing 
Arith  further  business  without  the  necessity  of  enlarging  the  buildings, 
and  would  also  result  in  smaller  running  costs.  After  a  load  of  600  kw. 
[had  been  reached,  there  would  be  an  estimated  profit  of  £1,902.  Mr. 
Highfield  also  deals  with  the  possibility  of  utilising  water-power ;  but 
the  quantity  of  power  would  be  relatively  small,  and,  consequently,  could 
be  only  supplemental  to  the  steam  plant.  In  the  North  Devon  area  the 
towns  are  small  and  distances  relatively  large,  and  Mr.  Highfield  thinks 
•the  power  requirements  at  present  were  too  small  to  justify  the  expense 
of  inter-connecting  mains. 

Electric   Traction. 

Preston  Tramways  Committee  propose  to  carry  out  renewals  of  the 
permanent  way  at  a  cost  of  £10,000. 

As  there  is  a  deficit  of  £2,453  on  the  first  quarter's  working  of  the 
Barrow  tramways  since  they  were  taken  over  by  the  Corporation,  the 
fares  are  to  be  increased  all  round. 

The  General  Purposes  Committee  of  Blackbchs  Corporation  re- 
commend that  the  salary  of  Mr.  J.  H.  Cowell,  tramways  manager  be 
increased  from  £600  to  £800  jjer  annum. 

Aberdeen  Tramways  Committee  has  decided,  in  view  of  the  increased 
cost  of  labour  and  materials,  to  shorten  the  penny  stages,  to  abolish 
halfpenny  fares,  to  increase  the  price  of  composition  tickets  by  100  per 
centi,  and  to  increase  the  price  of  children's  tickets  by  50  per  cent. 

Like  other  tramwaj-  undertakings,  Liverpool  Tramways  Committee 
finds  it  necessary  to  make  a  revision  of  fares  to  meet  increased  expenses, 
and  the  Council  is  recommended  to  authorise  a  charge  of  Id.  per  mile  or 
part  of  a  mile  ;   the  present  1  Id.  and  2.ld.  fares  to  be  abolished. 

In  the  report  of  the  District  Auditor  on  the  accounts  of  the  London 
CorNTY  Council  for  the  year  ended  March  31,  1919,  it  is  stated  that 
any  a<lvantage  gained  by  the  revision  of  tramway  fares,  which  resulted 
in  an  increase  of  21-19  per  cent,  for  the  year,  had  been  far  more  than 
counter-balanced  by  the  increase  in  working  exjienses  of  34'33  per  cent. 

By  the  decision  of  Glasgow  Corporation  to  increase  the  tramway  fares 
there  is  now  no  tramway  undertaking  in  the  tfnited  Kingdom  working 
on  a  pre-war  basis.  Strenuous  but  unsuccessful  efforts  were  made  to 
maintain  the  halfpenny  fares,  and  it  was  agreed  to  add  a  halfpenny  to 
eaeh  of  the  present  fares.  It  was,  however,  decided  that  12  tokens  to 
cover  the  present  halfpenny  distances  should  be  issued  for  9d. 

The  following  short  list  has  been  selected  by  Dundee  Tramways 
Committee  out  of  the  candidates  for  the  position  of  tramways  manager  : 
Samuel  Jlorrison,  principal  assistant,  traffic  department,  Glasgow ; 
James  H.  Menzies.  depot  superintendent,  Dimdee  ;  T.  G.  Richardson, 
manager,  Colne  Corporation  Tramways ;  Adam  Anderson,  manager. 
Peterborough  Electric  Traction  Company  ;  G.  Brander,  manager  and 
engineer.  Dundee,  Broughty  Ferry  &  District  Tramways  Company ; 
and  H.  Clayton,  assistant  engineer  and  manager,  Preston  Tramways. 

Manchester  Tramways  Committee  is  faced  with  estimates  for  the 
ensuing  year  that  show  a  big  deficit.  The  approximate  expenditure  is 
£1,988,530,  and  the  estimated  income  (apart  from  any  increase  in  fares) 
is  only  £1,635,000.  The  committee  estimate  that  it  will  be  necessary  to 
raise  the  fares' to  produce  £353,530,  including  £115,260  for  relief  of  rates, 
but  they  suggest  that  this  contribution  to  the  rates  mil  have  to  be  dis- 
continued. It  is  proposed  to  spend  £100,000  on  buildings,  and  an  addi- 
tional £250,000  on  cars  and  other  rolling  stock. 

The  District  Coimcil  of  the  National  Joint  Industrial  Council  for 
Tramways  has  ratified  an  advance  of  8s.  a  week  to  Manchester  and 
Salford  tramwaymen  and  the  first  payment  at  the  new  rate  will  be 
made  this  week.  The  award  dates  back  to  March  29,  and  another  Is. 
a  week  will  be  given  next  month.  .\  special  committee  has  be  en  aj)pointed 
to  deal  with  the  other  districts  in  Lancashire  and  Cheshire. 

The  District  Council  for  Yorkshire,  North  Derbyshire  and  Lincolnshire 
failed  to  arrive  at  an  agreement  on  Tuesday  and  decided  to  refer  the 
matter  back  to  the  National  Council  for  decision,  with  new  proposals 
from  both  sides.  Alreadv  the  mens  demands  have  been  conceded  in 
Bradford,  Hull  and  Huddersfield. 

Liiqn  idations , 

Electric  &  General  Works.  Ltd.,  is  being  wound  up  voluntarily, 
and  Mr.  F.  H.  ChristUeb,  36,  King-street,  Cheapside,  London,  E.G.  2,  has 
been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  at  36, 
King-street,  on  May  17.     Claims  to  the  liquidator  by  June  30. 

Albert  Edward  Channon,  Humphrey  Stanton  Nadin  and  Cyril  Geo. 
Channon  (trading  as  A.E.  Ch.annon  &  Company),  electrical  engineers, 
8,  Orrisdale- terrace,  and  425,  High-street,  Cheltenham,  have  been  adjudi- 
cated bankrupt.  Tie  firs:  meeting  of  creditors  will  take  p'ace  on 
May  14  at  Cjunty  Court  Baildintrs,  Ch  Itenham,  and  the  public  <xami- 
nation  on  May  27  at  the  Co.  rt  Hoi  s  ■,  Ch  1  enham. 


Institution  Notes. 

The  annual  dinner  of  the  Esgixeering  Society  of  t.ie  University 
OF  London  will  be  held  at  Frascati's  Restaurant  on  Tuesday,  May  IS, 
at  7  p.m.  Tickets  are  obtainable  from  the  Secretary  of  the  Society  at 
University  College,  Gower-street,  London,  W.C.I. 

The  Institcte  of  Industrlal  Administration  recently  held  their 
first  general  meeting,  150  members  being  present.  As  an  immediate  step 
in  the  work  of  the  Institute,  a  series  of  lectures  on  the  "  Organisation  of 
Payment  by  Results  "  will  be  given  at  the  Central  Hall,  Westminster. 

At  the  meeting  of  the  Liverpool  Wireless  Association  on  April 
28,  the  subject  was  '"  Battery  Power  for  Use  with  Valve  Circuits.  "  The 
next  meeting  will  take  place  on  the  12th  inst.  New  members  are  in- 
vited by  the  lion,  sec,  Mr.  S.  Frith,  5,  Cambridge-road,  Crosby,  Liver- 
pool.    Subscription,  5s.  per  annum. 

It  has  l»en  decided  to  form  a  Wireless  Society  for  Cardiff,  South 
Wales  and  Monmouthshire,  and  Mr.  W.  A.  Andrews,  B.Sc,  has  been 
elected  president,  Mr.  W.  J.  Stephens  vice-president,  and  Mr.  A.  E.  Hay, 
of  6.  Oxford-street,  Mountain  i^sh,  hon.  secretary.  The  membersliip  fee 
is  5s.  par  annum,  and  the  next  mseting  will  hi  held  on  May  13. 

The  Committee  of  Management  of  the  Benevolent  Fund  of  the 
Institution  of  Mechanical  Engineers  direct  attention  to  this  Fund, 
which  is  available  for  the  financial  assistance  of  those  who  are  or  have 
been  members  of  the  Institution,  and  for  the  relatives  or  depandents  of 
such  persons.  It  is  thought  that  possibly  some  who  are  qualified  to 
receive  assistance  and  who  are  in  financial  hardship,  owing  to  caus3S 
arising  out  of  the  war  or  otherwise,  may  not  be  aware  of  its  existence. 
Forms  of  application  for  assistance  may  b?  obtained  from  the  Hon. 
Secretary  of  the  Benevolent  Fund,  Storey's  Gate,  Westminster,  S.W.  1. 
The  first  annual  general  meeting  of  the  Liverpool  Sub-centre  of  the 
North-Wesern  Centre  of  the  Institution  of  Electrical  Engineer-S 
was  held  recently,  when  the  following  members  were  elected  as  com- 
mittee :  Chairm'in,  Mr.  H.  Dickinson;  Tke-chairman,  Messrs.  G.  H. 
Nisbett  and  B.  Welbourn  ;  Hon.  Secretary,  Mr.  O.  C.  Waygood ;  Ordinary 
Members.  Messrs.  D.  Bates,  E.  A.  Bayles,  L.  Breach,  T.  D.  Clothier,  J. 
Hamilton,  H.  H.  Harrison,  B.  T.  Hawkins,  E.  M.  HoUingsworth,  W. 
Lang,  P.  Priestley,  P.  J.  Robinson  and  J.  Shaw. 

In  the  annual  "report  it  is  stated  that  the  Committee  of  the  N.-W. 
Centre  convened  a  meeting  which  was  held  on  Nov.  21,  1919,  at  Liverpool 
University,  and  was  attended  by  about  60  people,  including  several 
representatives  of  the  N.-W.  Centre  Committee.  The  chairman  of  the 
N.-W.  Centre,  Mr.  J.  A.  Robertson,  took  the  chair  and  encouraged  the 
local  members  to  form  a  sub-centre.  A  provisional  co-nniittee  was 
appointed  to  go  into  the  necessary  organisation  and  arrange  meetings 
for  the  remainder  of  the  session.  To  define  the  area  of  this  sub-centre 
and  to  draw  up  a  constitution  a  sub-committee  was  formed.  It  was 
recommended  by  this  Committee  that  the  Liverpool  area  should  be 
included  by  straight  lines  between  the  towns  of  Southport,  Prestatyn, 
Wrexham,"Warrington.  Wigan  and  back  to  Southport.  Southport  and 
Wigan  were  included  in  the. Preston  area;  but  the  members  in  those 
towns  were  to  be  invited  to  decide  to  which  sub-centre  they  wished  to 
become  attached.  At  its  inaugura,tion  the  members  of  the  sub-centre 
numbered  220,  but  by  April,  1920,  the  number  had  risen  to  294,  a  satis- 
actory  rate  of  progress. 

The  Council  of  the  Institution  of  Civil  Engi?  eers  have  made  the 
following  awards  for  Papers  read  and  discussed  during  the  session  1919- 
1920:  Telford  Gold  Medals  and  Telford  Premiums  to  Mr.  D.  Lyell, 
C.M.G..  C.B.E.,  D.S.O..  Mr.  J.  K.  Robertson  and  Major-General  Sir 
Gerard  H.  Heath,  K.C.M.G.,  C.B.,  D.S.O.,  R.E.  ;  a  George  Stephenson 
Gold  Medal  and  a  Telford  Premium  to  Mr.  Maurice  F.  Wilson  ;  a  Watt 
Gold  Medal  and  a  Telford  Premium  to  Mr.  P.  M.  Crosthwaite,  B.A.I.  ; 
Telford  Premiums  to  Major  E.  0.  Henrici.  R.E.,  Sir  Francis  J.  E.  Spring, 
K.C.I.E..  M.A.I. .  Mr.  F.  0.  Stanford,  O.B.E.,  Mr.  James  Mitchell,  Mr.  J. 
W.  Sandeman,  and  Mr.  A.  R.  Fulton.  D.Sc.  The  awards  for  Papers  pub- 
lished in  the  •■  Proceedings  "  without  discussion  will  be  announced  later. 
At  the  annual  general  meeting  of  the  Institution  of  Civil  Exoineers 
the  following  officers  were  elec"ted  for  the  year  1920-1921  :  President  : 
Mr.  J.  A.  Brodie  ;  Vice-Presidents  :  Mr.  W.  B.  Worthington,  Dr.  W.  H. 
Maw,  Mr.  Charies  L.  Morgan,  Mr.  Basil  Mott ;  Other  Members  of  Council  : 
Mr.  E.  A.  S.  Bell,  Dr.  C.  C.  Carpenter,  Col.  R.  E.  B.  Crompton,  Mr. 
Maurice  Deacon,  Sir  Archibald  Denny,  Sir  W.  H.  Ellis,  Mr.  Albert 
Gordon.  Mr.  W.  W.  Grierson,  Sir  B.  A.  Hadfield,  Sir  Brodie  H. 
Henderson,  Mr.  E.  P.  HUl.  Mr.  G.  W.  Humphreys,  Mr.  Summers  Hunter, 
Mr.  H.  G.  Kelley.  Mr.  C.  R.  S.  Kirkpatrick,  Mr.  James  Marchbanks,  Mr. 
H  H.  G.  Mitchell,  Engr.  Vice-Admiral  Sir  Henry  J.  Oram,  Mr.  F. 
Palmer.  Capt.  H.  Riail  Sankey,  Sir  John  F.  C.  Snell,  Mr.  W.  A.  P.  Tait, 
Mr.  A.  M.  Tippett,  Mr.  E.  F.  C.  Trench,  Prof.  W.  H.  Warren,  and  Sir  Alfred 
F.  Yarrow.  This  council  will  tike  office  on  t'le first  TaesdayinNovember, 
1920. 

The  amiual  meeting  of  the  RoY.tL  Institution  was  held  on  Saturday 
last.  Sir  James  Crichton-Browne  in  the  chair.  The  foUowirg  were 
elected  as  officers  for  the  ensuing  year  :  President :  The  Duke  of  North 
u  nberland  ;  Treasurer  :  Sir  James  Crichton-Browne  ;  Secretary  :  Col. 
E.  H.  HiUs  ;  Managers  :  Dr.  T.  Brown,  Messrs.  J.  H.  Bilfour  Bromie, 
J.  Y.  Buchanan,  and  W.  R.  Burdett-Coutts,  Sir  J.  J.  Dobbie,  Dr.  J.  D. 
Grant,  Dr.  D.  W.  C.  Hood,  the  Rt.  Hon.  Earl  Iveagh,  Mr.  H.  R.  Kempe, 
Sir  Ernest  Moon,  the  Hon.  Sir  Charles  Parsons,  Sir  James  Reid,  Sir  E, 
Rutherford,  the  Rt.  Hon  C.  Scott-Dickson,  Sir  H.  Wood.  ;  Visitors  : 
Sir  Hugh  Bell,  Sir  W.  H.  Bennett,  Messrs.  W.  R.  Bousfield,  J.  G.  Bristow, 
F  Clowes,  Montague  Ellis.  W.  E.  L.  Johnston,  J.  R.  Leeson,  T.  Bell 
lightfoot,  F.  K.  McClean,  W.  S.  Norman,  H.  M.  Boss,  J.  Shaw,  T.  H. 
Sowerbv  and  Sir  Almroth  Wright. 
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Miscellaneous. 

Wireless  Tslegrai-h  SxATMNsan-  bt-ingcrfrU'iluiuler  the  supervision 
of  a  British  engineer  between  Peking  and  the  farthest  limits  of  Chinese 
territorj-  in  Turkestan. 

Last  week  Robert  Henderson,  an  electric  crane  driver,  employed  by 
Slessrs.  John  Readhead  &  Sons,  South  Shields,  reci-ived  a  F.vt.\l  Shock 
while  cleaning  his  crane.  He  was  warned  that  the  wires  were  alive. 
Another  unfortunate  at-cident  occurred  to  Thomas  .Jenkins,  who  was 
killed  when  connecting  an  electric  boring  machine  at  the  Ton  Phillip 
Rhondda  Colliery,  Kenlig  Hill. 

An  iNQfEST  was  held  at  Old  Traflortl,  last  week,  on  -Arthur  Alcock,  who 
died  as  the  result  of  an  electric  shock  whilst  following  his  employment  as 
assistant  foreman  at  the  MetropolitanA'iekers'  Klestrical  Company, 
Trafford  Park.  Deceased  was  taking  the  temperature  of  some  trans- 
former oil,  and  over  the  tank  was  an  electric  wire  carrying  energy  at 
S,"50  volts,  which  deceased  had  himself  lixed  up  the  previous  day. 
Owing  to  forgetfulness  Alcock  did  not  switch  oflf  the  current,  and  he  fell 
from  the  ladder  on  which  he  had  been  working.  Artificial  respiration 
was  resorted  to,  but  without  success.  The  live  wire  had  been  put  up 
temporarily  for  testing  purposes,  and  deceased  had  warned  othei's  about 
the  danger  of  not  switching  off  the  current.,  A  verdict  of  accidental 
4leath  was  returned. 

On  April :!(),  at  the  Vine  Hotel,  Stafford,  Mr.  J.  C.  Wilson  and  Mr.  J.  W. 
Howard,  respectively  chiefs  of  the  d.c.  and  a.e.  design  departments  of 
Siemens"  Works  were  entertained  to  dinner  by  the  technical  staff  of  the 
works.  The  occasion  was  their  departure  to  join  the  Central  Design 
Committee  of  the  English  Electric  Company  in  London.  Mr.  Wilson 
and  Mr.  Howard  have  been  at  Stafford  Works  for  many  years,  and  both 
have  attained  considerable  popularity  in  their  own  and  other  de]jart- 
xnents.  Mr.  W.  Marden,  chief  designer,  who  was  in  the  chair,  proposed 
"  The  Guests,"  in  an  interesting  speech,  in  which  he  traced  the  develop- 
ment of  .the  Siemens'  machines.  The  guests  having  responded,  Mr. 
Ben  Duke  proposed  ""  Siemens'  Works,  Stafford,"  which  was  replied  to 
by  Mr.  W.  Parker,  the  Works  JIanager. 

The  fact  that  an  average  speed  of  lOSS!)  miles  per  hour  was  main- 
tained by  Lieutenants.  Holthouse  and  Debeer  in  the  1,000-miles  Flight 
BETWEEN  C.\PE  Towx  AXD  PRETORIA,  which  was  accomplished  in  9  hours 
■6  minutes,  speaks  well  for  the  efficiency  of  the  Britlsh  Engine  and 
Bbitkh  Magnetos  which  form  the  proi)e!ling  unit  of  the  South  .-Vfrican 
Covemment  -Aeroplane  "  V'orteker "  which  was  used  for  the  flight. 
Becently  British  magnetos  have  also  been  proving  their  superiority  in 
the  international  motor  boat  races  at  Monaco.  In  the  successes  achieved 
by  the  Sunbeam  engine  in  the  cruiser  class  from  Lyons  to  Monaco,  in  the 
21  footer  class  for  the  championship  of  the  British  Motor  Boat  Club,  and 
in  the  championship  for  the  sea,  an  important  part  was  jjlayed  by  British 
magnetos.  In  the  first  mentioned  event  a  speed  of  70  miles  per  hour 
was  accomplished — a  severe  test  for  any  magneto. 

The  Air  Ministrj'  announces  that  an"-\ERONAUTicAL  Research  Co.m- 
mittee  has  been  formed  for  the  purpose  of  advising  on  scientific  and 
technical  problems  relating  to  the  construction  and  navigation  of  aircraft, 
undertaking  such  research  or  experimental  work  as  is  proposed  to  the 
committee  by  the  Ministry,  and  to  initiate  any  research  work  which 
the  committee  considers  to  be  advisable,  &c.  The  committee  will  also 
take  over  responsibility  for  the  -Air  Inventions  Committee,  will  promote 
education  in  aeronautics  by  co-operating  with  the  governors  of  the 
Imperial  College  and  co-operate  with  any  research  association  that  may 
be  established.  The  members  of  the  committee  are  :  Prof.  Sir  Richard 
Glsizebrook  (chairman).  Wing-Commander  W.  D.  Beatty,  Lieut. -Colonel 
E.  Gold.  -Air-Commodore  H.  R.  M.  Brooke-Popham,  Wing-Commander 
T.  R.  Cave-Brown-Cave,  Prof.  L.  Bairstow.  Prof.  Sir  J.  E.  Petavel, 
Mr.  Alec  Ogilvie,  C.B.E.,  Mr.  H.  White  Smith,  C.B.E..  Mr.  J.  D.  Siddeley, 
C.B.E.,  Prof.  Horace  Lamb,  Prof.  W.  E.  Dalbv,  Prof.  B.  M.  Jone's, 
Mr.  G.  I.  Taylor  and  Jlr.  H.  T.  Tizard,  M.A.  .Mr." .J.  L.  Nayler,  National 
Physical  Laboratory,  is  secretary;  and  Mr.  J.  G.  Gibson  (Air  Ministry), 
assistant  secretary. 

Messrs.  George  EUison,  of  Birmingham,  is  one  of  man}'  firms  who  have 
done  much  to  develop  athletics,  .Social  and  welfare  work  among 
their  employees.  At  the  close  of  the  war,  the  firms  employees  showed 
3  desire  for  recreation  and  sports.  The  head  of  the  firm  fostered  the 
movement  in  every  way  ;  the  workpeople  were  encouraged  to  form 
football,  hockey,  cricket,  swimming  and  other  .sections  of  a  compre- 
hensive athletic  and  recreation  club.  This  is  now  a  vigorous  institution 
controlled  by  committees  elected  by  the  workers.  The  football  section 
ia  particular  has  won  laurels,  as  its  records  show.  In  the  1918-19 
season  they  were  champions  of  the  .5th  Division  of  the  Birmingham  and 
District  Works  League,  winners  of  the  Mitton  Challenge  Cup  and  of  the 
Cadbury  Challenge  Shield.  In  1919-20  they  were  finalists  for  the  Aston 
Villa  Challenge  Cup,  semi-finalists  for  the  Prudential  Victory  Cup  and 
winners  of  the  Vernon-Austin  Challenge  Cup.  In  the  last  competition 
the  team  had  a  stiff  struggle  with  Harpex,  Son  &  Bean's  men,  drawing 
two  games  before  beating  them  by  2  goals  to  none.  Tliey  have  only 
suffered  one  defeat  in  tlie  Works  League,  1st  Division,  to  which  the  club 
has  been  promoted,  and  but  for  the  F..A.  ruling  that  all  fixtures  must  be 
played  by  May  1,  they  think  they  would  probably  have  been  the  League 
Champions.  In  addition  to  the  1st  team  there  are  a  2nd  men's  football 
team  and  a  boys'  team.  The  boys  have  won  20  out  of  22  games  and 
scored  164  goals  against  31.  They  are  considered  to  be  the  most  finished 
boys'  football  team  in  the  Midland  District. 

Mr.  Geo.  Swales,  secretary  of  "  Ellison's  "  Athletic  &  Recreation  Club, 
states  that  the  senior  team  is  willing  to  play  a  match  against  an  amateur 
side  from  any  electrical  works  in  London  or  the  jjrovinces.  If  the 
challenge  is  accepted  a  game  could  be  arranged  during  this  month. 


Educational. 

The  Vice-Chancellor  of  Cambridge  UNiVEH.'iiTv  has  received  £1,000 
from  .Mr.  Edwanl  Hopkinson,  M.P.,  and  £500  from  Sir  William  Mather 
towards  the  augmentation  of  the  endowment  fund  for  the  proposed  Hop- 
kinson Profi's-sorship  in  Thermodynamics. 

The  I'siVEKsiTV  (IF  ().\FOHi)  has  received  an  offer  from  Mr.  Edward 
Whitley  of  £10.000  towards  the  en<lowment  of  a  Professorship  of  Bio- 
chemistry, and  a  dimation  of  £,"),000  from  the  British  Dyestuffs  Corpn. 
towards  the  cost  of  extending  the  organic  chemical  laboratory. 

Mr.  A.  T.  .Morris.  B.Sc,  .A.M.I.E.E.,  has  Ix-en  made  su|H'rintendent  of 
the  testing  department  of  the  Fakadav  HorsE  Electrical  Enoi- 
SEERINO  ('i)LLEGE,  in  Succession  to  Or.  F.  T.  Chapman,  M.I.E.E.,  who 
has  been  appointed  one  of  H.M.  inspeftors  of  technological  education. 
The  Rev.  L.  Van  Vestraut,  .M..A.,  has  Ix'cn  appointed  chief  assistant  in 
the  testing  department ;  Mr.  .1.  K.  ('atter.son-Smilh,  .M.I.E.E.,  has  been 
appointed  lecturer  on  dynamo  design;  and 'Mr.  A.  Regnauld,  B.Sc, 
A.M.I. E.E.,  superintendent  of  the  workshop  department. 

Sir  Richard  Gregory,  who  presided  over  the  recent  annual  dinner 
of  old  students  of  the  RoY/VL  College  of  Scien;e  (London),  re- 
ferred to  the  efforts  which  were  being  made,  particularly  in  Manchester 
and  Liverpool,  to  arouse  local  enthusiasm  for  the  work  of  their  univer- 
sities and  higher  technical  institutions.  There  should,  however,  bj 
some  co-relation  between  these  different  institutions,  instead  of  each  of 
them  taking  independent  action  almost  suggestive  of  competition  for 
public  support.  The  time  had  come  when  there  should  ba  a  compre- 
hensive survey  of  the  position  of  university  and  higher  technical  educa- 
tion in  the  country. 

Lord  Crewe,  as  chairman  of  the  governing  body  of  the  Imperial 
College  of  Science  since  its  foundation  in  1907,  said  they  were  now  not 
content  to  be  merely  a  school  of  any  imivorsity,  however  distinguished. 
He  saw  insuperable  difficulties  in  a  closer  connection,  which,  after  all, 
could  only  be  a  conn,»ction  of  absorption  between  themselves  and  London 
University.  Though  there  was  no  iJrecedent  for  a  jiurc^ly  technological 
university  or  for  the  granting  of  degrees  by  a  college  not  of  university 
rank,  there  was  no  (jrccedent  for  a  population  of  8,000,000  with  but  one 
university.  The  West  Hiding  of  Yorkshire  had  two  universities  with 
less  than  half  the  population  ;  Lancashire,  with  a  little  more  than  half 
the  popiiliitiim.  had  also  two,  while  New  York  was  full  of  universities. 
The  educational  authorities  had  enough  to  do  without  embarking  on  the 
difficult  task  of  trying  to  combine  the  activities  of  London  University 
and  the  Imperial  College  in  one  entirel,y  unprecedented  unit. 

When  Bristol  Univer.sity  was  established  in  1909  it  possessed  one 
of  the  best  ciiui])pe(l  engineering  faculties  in  the  United  Kingdom.  Since 
then  great  improvements  have  taken  place  in  many  other  universities, 
and  the  Merchant  N'cnturcrs,  in  whose  college  the  faculty  is  provided  and 
maintained,  have  dec-ided  to  undertake  cipiisid.ialilc  cxiciwinns,  Tlicv 
are  roofing  in  a  large  spa;'e  at  the  back  of  tljr  .(,!]..:.•  wlurl,  will  proviile 
a  new  laboratory  (58  ft.  by  .50  ft.  At  prc^mt  tin-  tr,liiiL;  laljoratory  in 
the  department  of  civil  engineering  and  the  heat  engines  laboratory  in 
the  department  of  mechanical  engineering  share  a  large  room  ;  but  in 
future  this  will  be  devoted  to  civil  engineering,  and  will  enable  additional 
apparatus  to  Ix'  installed.  The  new  laboratory  will  be  allotted  to  the 
mechanical  engineering  department,  and  will  contain  the  present 
experimental  steam  engines  with  a  new  condensing  plant,  cooling  tower, 
an  additional  single-cylinder  engine,  a  compound  marine  engine,  an 
injector,  an  additional  turbine  and  a  new  Diesel  engine,  together  with 
measuring  instruments.  An  additional  workshop  for  mechanics  engaged 
in  producing  apparatus  for  research  work  and  for  students  will  be  equipped 
as  well  as  a  new  raetallographic  laboratory.  The  civil  engineering 
laboratory  will  be  equipped  with  additional  testing  machines.  The. 
laboratory  accommodation  at  the  disposal  of  the  department  of  electrical 
engineering  will  be  doubled,  three  of  the  present  classrooms  being  used 
for  this  purpose.  The  equipment  will  be  improved  by  the  addition  of 
a  booster  and  some  a.c.  machines.  Additional  electric  standards,  a  new 
photometric  outfit  and  a  large  testing  set  will  also  be  provided.  For  the 
department  of  automobile  engineering  a  new  experimental  motor  car 
is  on  order,  and  the  other  additions  will  include  a  Froude  dynamometer, 
additional  experimental  engines,  &c.  The  equipment  of  the  boiler 
house  will  be  improved  by  providing  an  economiser,  feed  water  heater, 
an  electric  superheater,  a  CO,  recorder  and  an  additional  pyrometer. 
The  machines  in  the  main  engineering  workshop  have  b?en  largely  worn 
out  in  training  men  and  women  for  munitions  factories,  and  the  shop  will, 
therefore,  be  re-equipped  with  a  new  universal  milUng  machine,  a  numljer 
of  new  lathes  and  an  oil  furnace  with  accessories  for  m»lting  brass,  &c. 
The  total  cost  of  the  alterations  and  additions  will  be  about  £11,000. 

Per.sonal  and   Appointments- 

Dr.  L.  Bairstow,  C.B. E..  F.R.8.,  has  been  appointed  professor  of 
aero-dynamics  at  the  Imperial  College  of  Science,  South  Kensington. 

Recent  changes  of  staff  made  by  the  First  Commissioner  of  Works  in- 
clude the  promotion  of  Mr.  H.  Baines,  C.B.E.,  to  the  position  of  chief 
mechanical  and  electrical  engineer  of  the  Works  Division. 

.Amongst  the  Civilian  War  Honours  conferred  recently,  Mr.  Edwin 
Thorley  Parker,  son  of  the  late  Mr.  Thomas  Parker,  of  Wolverhampton, 
was  awarded  the  O.B.E.  for  work  as  technical  adviser  and  chief  dilution 
officer  of  the  labour  supply  department  in  the  West  Midlands  Division. 

,Sir  Richard  Glazebrook  and  Sir  Arthur  .Schuster  are  treasurers  of  the 
fund  which  is  b^ing  raised  by  the  R:jyal  Sjciety  and  Cambridge  Uni- 
versity for  a  memorial  window  to  Lord  Rayleigh  in  Westminster  Abbsy, 
and  to  promote  research  in  some  branch  of  science  with  which  LorJ 
Rayleigh  was  associated. 
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Tenders  Invited  and  Accepted. 

LisooLX  Corporation  want  tenders  by  May  24  for  coal-handling  plant. 
"Specifications  from  Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Anne's- 
gate,  London,  S.W.I. 

Lauxcestos  (Tasmania)  Corporation  require  tenders  by  3  p.m.  June  7 
(for  one  1,000  k.v.a.  Hydro-turbo-alternator,  with  Switchgear,  &o. 
Specification  from  the  City  Electrical  Engineer. 

Glasgow  lighting  department  require  tenders  by  May  10  for  year's 
supply  of  electrical  fittings  and  accessories,  copper,  lead,  oils,  &c.  Sjjeci- 
fieations  from  the  lighting  department,  20,  Irongate,  Glasgow. 

Sheffield  Health  Committee  invite  tenders  for  10  electric  tipping 
wagons  for  house  refuse  collection.  Tenders  (with  complete  specifica- 
tions) to  be  sent  to  the  superintendent,  Mr.  J.  A.  Priestley,  by  May  10. 

Tenders  are  required  by  June  28  for  two  electric  cranes  (30  tons  and 
10  tons)  for  the  new  dry  dock  and  Xo.  (il  of  the  Bassin  Lefebore,  AxT- 
WEBr.  Specification  from  the  Bourgmestre  d'Auvers,  Hotel  de  Ville, 
Antwerp. 

Hammersmith  (London)  Borough  Council  invite  tenders  for  supply  of 
two  10,000  kw.  Turbo-alternators  with  condensing  plant.  Specifications 
from  the  borough  electric  engineer  (Mr.  G.  Gilbert  Bell),  and  tenders  to 
the  Town  Clerk  by  May  21. 

CoLWYX  Bay  Urban  Council  invite  tenders  for  h.t.  Feeder  Cables, 
Rotary  Converter  and  Static  Transformer  (or  Motor  Converter  Equip- 
ment) and  Switchgear.  Specifications  from  the  Electrical  Engineer,  and 
tenders  to  the  Clerk  by  noon  May  15. 

Manchester  Electricity  Committee  require  tenders  by  June  7  for 
^supply  and  erection  at  Barton  power  station  of  33,000  volt  and  6,000  volt 
main  switchgear,  pressure  testing  switchgear,  &e.  Specifications  from 
Mr.  F.  E.  Hughes,  To-ira  Hall,  Manchester. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and  ere:tion 
at  the  East  Bridge-street  electricity  works  of  coal  handling  plant. 
Specifications  from  the  city  electrical  engineer,  Mr.  T.  W.  Bloxam. 
M.LE.E.,  and  tendei-s  to  the  Town  Clerk  by  May  19. 

The  Xew  Zealand  Pcblic  Works  Department,  Wellington,  require 
itenders  by  June  30  for  supply  of  4.300  h.p.  water  turbine  (section  79) 
and  3.000  kw.  generator  (section  80)  for  the  Lake  Coleridge  scheme. 
SiJecifications  from  the  Public  Works  Offices,  Christchurch  (Electrical) 
and  Wellington. 

The  Agent-General  for  Victoria  invites  tenders  for  four  4,500  kw.  and 
eight  1,0U0  kw.  1,500  volts  converter  traction  sets  for  the  Melbourne 
and  suburban  electric  railways.  Specifications,  &c.,  from  the  Agent- 
General,  Melbourne-place,  Strand,  London,  W.C.2  ;  and  further  infor- 
mation may  be  obtained,  from  the  consulting  engineers  (Messrs.  Merz  & 
McLellan),  32,  Victoria-street,  London,  S.W.I.    Tenders  by  noon  May  31. 

Aberdeen  Electricity  Committee  has  ordered  a  boiler  from  Babcock 
&  Wilcox  at  £4,205. 

The  Visiting  Committee  of  the  East  SrssEX  County  Mental  Hospital 
Tiave  accepted  the  tender  of  Batteries.  Ltd.,  of  Redditt^h,  for  the  supply 
■of  a  nife  battery  (nickel-iron-alkahne),  consisting  of  364  cells  with  a  capa- 
city  of  310  ampere-hours. 

Stefxey  (London)  Electricity  Committee  has  accepted  the  tender 
■of  the  Sloan  Electrical  Company  (the  lowest  tender)  for  5,000  pairs  of 
yellow  flame  carbons  at  £112  10s.  (Three  tenders  were  received,  the 
highest  being  £147  Us.  lOd.)  and  that  of  W.  Lucy  &  Company  (the 
lowest  tender)  for  six  feeder  boxes  at  £198.  (Four  tenders  were  received, 
Jthe  highest  being  £266  3s.  lid.) 

Bosiness  Items,  &c. 

TheCovEXTKY  Electrk  AL  &  ExgixeerixgCompaxy  have  secured  the 
'Coventry  agency  for  Wild-Barfield  electric  furnaces,  and  they  are  having 
a  demonstration  furnace  erected  at  their  address,  23-24,  Hartford-street. 

The  Business  Exhibition,  which  is  being  held  at  the  Agricultural 
Hall,  Islington,  N.,  was  opened  on  Tuesday  by  Mr.  Stanley  Machin. 
Among  the  exhibits  are  displays  of  electric  fittings,  lamps,  &e. 

The  offices  of  the  Electrical  Components,  Ltd.,  manufacturers  of  and 
factors  in  electrical  engineering  supplies,  have  been  removed  to  "  Com- 
ponents House,"  90,  St.  Charles-street.  Snow-hill,  Birmingham,  where 
^U  future  communications  should  be  addressed.    Telephone,  Central  2015. 

John  Wakerley  and  Wm.  Alfred  Webb,  the  younger,  electrical  con- 
tractors, 266,  Witton-xoad,  Aston,  Birmingham,  have  dissolved  partner- 
ship. Debts  by  Mr.  Wm.  A.  Webb,  the  younger,  who  continues  the 
business  £is  Wakerley  &  Webb. 

An  important  sale  by"  .iUCTiox  of  electric  generating  plant,  electric 
meters,  cables  and  electrical  accessories,  telephone  and  telegraph  instru- 
ments. iS:c_  will  take  place  at  Woolwich  Arsenal  and  Dockyard  on  June 
•9  and  June  14.  C'atalogues  from  the  auctioneers  (Messrs.  J.  T.  Skelding 
&  Company),  42,  Gresham-street,  London,  E.C.  2. 

The  Bastiax  Electric  Compaxy.  Ltj..  announce  that  their  com- 
mercial department  has  been  removed  to  Mayraore  Works,  Wharfdale" 
road,  Tyseley,  Birmingham,  where  all  communications  relating  to  orders^ 
-accounts,  &e.,  will  be  dealt  with.  The  offices  at  185,  Wardour-street, 
W.l,  are  being  retained  as  the  technical  department,  and  samples  of  the 
Company  s  products  can  be  seen  there  as  heretofore.  The  Company 
.are  now  able  to  manufacture  under  ideal  conditions,  having  made  a 
special  exclusive  manufacturing  arrangement  with  Messrs.  Maj'  & 
Padmore.  Ltd.,  of  Birmingham,  whose  new  large  modem  factory  is 
•equipped  with  the  most  modem  plant  and  tools.  New  designs  of  electric 
fires,  flat  irons,  toasters,  ovens.  &c.,  are  in  hand,  and  will  be  produced 
ishortly  for  the  coming  season. 


Gatalogaes,  Price   Lists,  &c. 

In  a  pamphlet  which  has  been  issued  by  Lesco,  Ltd.,  Lloyds  Bank- 
buildings,  JIanchester,  particulars  of  the  design  and  manufacture  of  the 
'•  Lesco  ■"  lamp-holder  are  given.  A  description  of  this  holder,  which  is 
made  according  t.o  Hope's  provisional  patents,  appeared  in  The  Elec- 
trician for  Feb.  13  last. 

In  a  folder  issued  by  the  Powerite  Steam  Jointing  Company,  Ltd., 
16  and  17,  Devonshire-square,  E.C.2,  some  particulars  are  given  of 
•■  Powerite  "  steam' jointing.  It  is  claimed  that  this  jointing  -niU  never 
burn  out,  blow  out  or  squeeze  out :  it  will  make  a  perfectly  tight  joint 
on  the  most  uneven  surfaces,  and  it  Hill  not  need  replacing  for  years. 
It  is  said  to  be  unaffected  by  the  action  of  steam,  acid,  oils  and  alkalis,  and 
to  be  unequalled  for  resistance  against  high  or  low  pressures,  saturated 
or  superheated  steam.  It  never  gets  hard  in  store  and  alwavs  remains 
flexible.  The  company  supplies"  Powerite  "  in  sheets  and  rolls  of  any 
size  and  thickness,  and  among  its  users  are  several  electrical  firms. 

The  General,  Electric  Company,  Ltd.,  67,  Queen  Victoria-street> 
E.C.  4,  have  prepared  an  attractive  hanging  or  counter  card,  which  will 
form  a  very  effective  adver- 
tisement of  the  Osram  G.E.C. 
lamjJs.  The  card,  which  is 
printed  in  colours,  has  a  strik- 
ing reproduction  of  a  hornbill, 
which  is  boimd  to  catch  the 
eye  at  once.  The  same  design 
is  available  as  a  label  for 
sticking  on  trade  literature, 
invoices,  &c.  Copies  of  the 
card  or  label  may  be  obtained 
from  the  company.  The  ac- 
co;upanying  iUustratiou  shows 
the  label. 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

Tht  follouiing  abstract  from  some  0/  the  specifications  recently  published  have  been 
tpecially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Atents, 
70  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  rrom  the  date  on  which  the  application  was  lodftd 
11  the  Patent  OSice  the  former  is  liven  in  brackets  afit'  the  title. 
1916  Specification. 
140.476  B.T.-H.  Co.     (G.E.  Co.)     Regulating  mechanism  for  controlling  speed  of  induc- 
tion motors.     (13/11/16.) 

1917  Specifications. 

40,108  Bransom.     Electrically-driven  gram.opliones.     (29/8/17.) 

1918  Specifications. 

118,843  JuNGNEE.     Primary  galvanic  batteries  with  unalterable  electrolyte.     (4/9/17.) 
12r957  Hl'LT.w.'^n      GroUD  switching  arrangements  for  automatic  or  semi-automatic 

telephone  exchanges.     (24/12/17.) 
126,271  HoLSLAG.    Method  of  electric  arc  welding,  cutting  and  repairing.    (30/4/18.) 
140  123  Latcur.    Telephone  apparatus.     (5/9/17.) 

140  133  Latour.    Telephonic  apparatus.     (3,10,17.     Addition  to  140,123.) 
140.134  B.T.-H.  (^.  &  Whittaker.     Dynamo-electric  machines.     (15/11/18.) 
140  138  Imbery.     Electric  muffle  furnaces.     (4/6/19.) 
140  491  Crochat,     Arrangement  of  several  electric  generating  groups  for  the  purpose 

of  supplying  an  equal  number  of  electric  motor  groups.     (14/11/17.) 
140,500  Elleson.     Electric  accumulator  plates.     (2511/18.) 
140,506  Latour.     Lamp  telephone  relays.     (5,12/17.) 

140.518  North  &  Allen.     Magneto-electric  machines.     (24il2;18,) 

140.519  North  &  Allen.     Magneto-electric  machines.     (24'12'18.) 

140.520  North  &  Allen.     Interrupter  devices  for  magneto-electric  machines.  (24/12/18.) 

1919  Specifications. 
123.767  L-JBECK.     Electric  motor-cars.     (25218.) 

126  607  Benjamin  &  NiLSON.     Electrical  switches.     (4/5/18.) 

124,729  Chatwih.     (Christ  Sons  Co.)     Electrical  terminal.     (17/3,19.     Convention  date 

not  granted.)  .  .      .# 

134,226  Siemens  &  Halsxe  Akt.-Gss.     Electrical  means  for  facilitating  navigation  on 

pre-determined  courses.     (11/7/18.)  .  .  ,       v 

135  570  Angjs      Apparatus  for  electrically  controlling  railway  trams  or  vehicles  through 

the  track.     (10/10/17.)       Divided  application  on  15.863/18.)  .     ,       . 

135  571  Angus      Apparatus  for  electrically  controlling  railway  trains  or  vehicles  through 

the  track.     (10/10/17.     Divided  application  on  15.863/18.) 
140,166  B.T.-H.  Go.     (G.E.  Co.)     Electrodes  for  vacuum  discharge  devices.     (10,2/19.) 
140J79  C.-!abtree.     Electric  switches.     (20/2/19.) 
140  180  Crabtree.     Electric  switches.     (20  2  19.) 
140  181  Crabtree.     Electric  switches.     (20/2  19.) 

140.182  Crabtree.     Electric  switches.     (20  2/19.)  ,,,,„„, 

140  220  BT-H.  Co.     (G.E.  (^.)     Excitation  of  dynamo-electric  machines.     (1/4/19.) 
140^227  Hill.     Means  for  preventing  sparking  in  appliances  for  making  and  breaking 

electric  circuits.     (7/4/19.)  .  ^    ■      .. 

140  285  BT-H    Co     (G.E.  Co.)     Regulating  systems  for  alternating-current  circuits. 

(16  6  19.) 
140.298  Runbaken  &  Torrance.     Magnetos.     (18/7/19)  ,r,n,r,, 

140  318  Dean  &  Redmayne.     Contacts  for  electric  switches,  fuses  and  the  like.  (5/9/19.) 
140'332  Western    Electric   Co.     Electrical    protective    devices.     (14/2/19.     Divided 

application  on  135,389.) 
140  346  Dechelle.     Electric  lighters.     (22  '3/19.     Addition  to  129,653.) 
140,525  Kirk.     Electric  generating  arrangements  for  vehicles.     (2/1/19.) 
140  528  Wilson.     Control  of  hydro-electric  power  stations.     (4/1/19.) 
140  538  Franklin.     Wireless  transmission  systems.     (17/1/19.) 

The  spaced  aerials  are  each  provided  with  an  oscillation  generator  of  the  thermionic 
three-element  type,  power  being  preferably  supplied  to  each  generator  from  some 
common  source,  and  the  frequency  of  each  generator  is  controlled  from  a  central 
independent  generator,  the  oscillations  of  which  are  led  to  the  grid  circuits  of  all  the 
generators  coupled  to  the  aerials  so  as  to  control  the  frequency  and  phase  therein. 
140  554  Grime  &  Mather  &  Platt.     Starting  and  synchronising  of  synchronous  dynamo- 
electric  machines.    (8,2,19.!  ,,„,,„« 
140  561  Bvgrave.     Intercommunication  telephone  system.     (19/2/19.) 
140.563  Harris.     Electrolytic  cell.     (21,'2/19.)  .       ,..  j  ,., 
140,568  Jones  &  Alloy  Welding  Processes.  Ltd.    Electrodes  and  welding  and  like 

rods  used  in  soldering  and  depositing  metals.     (26/2/19.) 
140  582  GoLDSTONE  &  Farrell.     Electric  lamps  for  cycles  and  the  like.     (12/3/19.) 
140.607  Damey  &  Damey.     Electric  switches.     (8/4/19.) 
140,629  Runbaken.     High-tension  magnetos.     (25/4/19.) 
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Companies'  Reports,  &c. 

The  directors  of  Doruxox  .&  Company,  Ltd.,  have  paid  a  dividend  of  5 
per  cent,  (less  tax)  on  the  preference  share.s  for  the  year  1918. 

A  quarterly  dividend  of  IJ  per  cent,  has  been  declared  by  the  Elec- 
trical Utilities  Corporation',  Ltd.,  on  the  preferred  stock  for  the 
quarter  ended  March  31. 

The  SrBMARiNE  Cables  Trust  publishes  in  another  column  the 
numbers  of  certiticatos  of  the  Trust  which  were  drawn  (m  the  3rd  inst.  for 
payment  out  of  surphn  income.  * 

A  dividend  of  4  par  cent,  has  baen  declared  on  the  preferonco  shares 
of  the  SorTH  Stakfdkd.shire  Tramwavs  Company  for  the  past  year 
and  £8tj3  has  been  carried  forward. 

The  directors  of  the  City  of  Boenos  Ayres  Tramways  (1904),  Ltd.- 
have  declared  a  dividend  of  Is.  3d.  per  share,  being  at  rate  of  5  per  cent, 
per  annum  for  the  three  months  ended  March  31  last. 

At  an  extraordinary  general  meeting  of  the  Lanarkshire  Tramways 
Company',  last  week,  resolutions  were  passed  increasing  the  number  of 
directors  to  six,  and  appointing  Mr.  James  CuUen  Pollock  a  director. 

The  accounts  of  the  Tt'cPMAN  Tramways,  Light  &  Power  Company, 
Ltd.,  for  the  year  ended  June  30,  1919,  show  a  profit  of  £421,  which 
reduces  the  debit  balance  to  be  carried  forward  to  £()1,141. 

The  directors  of  Fellows  Magneto  Company,  Ltd.,  have  declared  a 
dividend  for  the  year  of]25  per  cent,  and  a  participating  dividend  of  1  i 
per  cent,  on  the  8  per  cent,  preference  shares,  making  9i  per  cent,  thereon 
for  the  year. 

The  net  profit  of  the  Para  Telephone  Company  for  1919  was  £1 1,7.53 
and  with  £3,20S  brought  forward,  the  total  is  £14,9iil.  The  directors 
recommend  a  further  dividend  of  4  per  cent.,  making  10  per  cent,  for  the 
year,  carrying  forwawi  £<>,42(). 

The  MELBorRNE  Elf.ctric  Scpply'  Company,  Ltd.,  have  declared 
an  interim  dividend  on'the  consolidated  ordinary  stock  at  rate  of  10  per 
cent,  per  annum  (5  per  cent,  actual),  tax  free,  in  respect  of  the  half-year 
ended  Feb.  29  last. 

The  directors  of  the  Adelaide  Electric  Supply  Company,  Ltd.. 
have  declared  an  interim  dividend  on  the  ordinary  shares  at  rate  of  10 
per  cent,  per  annum  (5  per  cent,  actual),  tax  free,  in  respect  of  the  half- 
year  ended  Feb.  29  last. 

In  reference  to  the  scheme  of  the  Constantinople  Telephone  Com- 
pany for  providing  for  the  funding  of  the  arrears  of  interest  on  the  obli- 
gatiods  and  debts  due  to  contractors  and  others,  the  Inland  Revenue 
authorities,  taking  into  account  the  war  conditions,  have  agreed  that 
the  income  tax  shall  be  at  the  rate  of  4s.  6d.  instead  of  6s.  in  the  £. 

Holders  of  the  5  per  cent,  first  debenture  stock  of  the  Ceara  Tram- 
way', Light  &  Power  Company'  have  been  informed  that,  owing  to  the 
rise  in  the  Brazilian  exchange  and  the  improved  prospects  of  the  com- 
pany, the  temporary  reduction  in  the  rate  of  interest  will  be  terminated, 
and  interest  falling  due  on  June  1  next  will  be  made  at  the  full  rate. 

The  directors  of  the  Oriental  Telephone  &  Electric  Co.mpany, 
Ltd.,  recommend  the  following  final  dividends  for  the  year  ended  Dee.  31 
last :  3  per  cent,  on  the  preference  shares  (less  tax),  making  a  total  of 
6  per  cent,  for  the  year  ;  6  per  cent,  on  the  ordinary  shares  (tax  free), 
making  a  total  of  10  per  cent,  for  the  year ;  and  also  a  bonus  of  2  per 
cent,  on  the  ordinary  shares. 

The  net  profit  of  the  Cbaigpark  Electric  Cable  Company,  Ltd.,  for 
the  year  ended  March  31  was  £17,4.54  (after  making  provision  for  excess 
profits  and  corporation  taxes),  which,  with  £1,500  brought  forward, 
makes  £19,014.  The  directors  propose  to  appropriate  £3,000  for  depre- 
ciation of  buildings  and  machinery,  and  £5,000  for  reserve.  The  year's 
dividend  on  the  0  per  cent,  preference  shares  will  absorb  £2,8.50,  and  it  is 
proposed  to  pay  a  dividend  on  the  ordinary  shares  at  12^  per  cent,  for  the 
year  (£4,087.  lOs.)  and  to  carry  forward  £:5,47t5. 

The  revenue  of  the  Bristol  Trajiway'S  &  Carrl^ge  Compasy  for  the 
year  1919  was  £848,050,  against  £749,872  ;  expenses  and  renewals, 
£772,430,  leaving  net  revenue  £90,320  (including  £14,699  brought  for- 
ward). A  final  dividend  on  the  ordinary  shares  at  the  rate  of  4  per  cent, 
per  annum  (tax  free)  is  recommended,  making  7  per  cent,  for  the  year, 
the  carry  fonvard  being  £32,258.  Receipts  of  tramways  department 
show  an  increase  of  £56,992,  and  the  number  of  passengers  carried  on 
cars  and  motor-omnibuses  was  72,838,076,  compared  with  61,813,124. 

The  capital  expended  by  the  ChiSwick  Electricity'  Supply  Cor- 
poration, Ltd..  during  1919  was  £1,988,  but  £1,039  was  written  off 
plant  for  depreciation  and  £699  off  the  value  of  the  free  wiring  on  con- 
Bumers  premises  at  Chiswick  and  Aberystwyth.  After  paying  sinking 
fund  premium  and  trustees'  fees,  the  profit  was  £10,718.  Interest  on 
first  mortgage  debenture  stock  (£3,485)  has  been  paid,  and  with  the 
amount  brought  forward  the  sum  available  is  £7,918.  The  directors 
recommend  a  dividend  of  7J  per  cent.,  that  £2,000  be  carried  to  depre- 
ciation reserve,  and  £1,208  be  carried  forward. 

The  accounts  of  the  Indian  Electric  Supply  &  Traction  Company, 
Ltd.,  for  1919  show  a  surplus  in  Cawnpore  of  £27,933  (against  £19,271 
in  1918).  After  meeting  London  expenditure  and  providing  £3,796  for 
debenture  interest  there  is  a  profit  of  £22.137,  and  with  amount  from  last 
year  (£1,171)  £23,308  is  available  for  disposal.  The  board  have  placed 
to  reserve  for  depreciation  and  renewals  £6,000  ;  to  general  reser\'e, 
£2,500  ;  and  to  debenture  issue  expenses,  written  off,  £2,500,  and  they 
recommend  a  final  dividend  of  6  per  cent,  (making  a  total  dstribution  of 
9  per  cent,  for  the  year),  carrying  forward  £3,803. 


The  gross  operating  revenue  of  the  Westekv  Union  Telegraph 
Company  for  1919  ffrom  the  operation  of  the  land  lines  for  the  last  five 
months  of  the  year,  and  from  the  cable  system  and  the  maritime  pro- 
rinces  for  the  year)  was  $56,308,639.  Oiwratin^  cxiwnses  (including 
repairs,  reserve  fur  depreciation,  rent,  taxes,  &c.)  were  848,460,865, 
leaving  Sr),847,773,  which,  with  compensation  ilur  from  the  U.S.  Govern- 
ment for  use  of  land  fines  from  Jan.  l  to  July  31  (.$5,194,2it7)  and  ineoniu 
from  loans  and  investments  ($1,606,523)  makes  813,638,595.  Inteivst 
on  bonds  absorbed  8554.937  ;  amounts  transferred  to  reserves,  accrued 
"lepreciation.  cables,  81,825,000,  and  depreciation  of  securities  $623,271, 
leaving  balance  transferr»>d  to  surplus  account  $10,635,386,  which,  with 
$82,518,993  surplus  at  Dec.  31.  1918.  makes  $43,154,380.  Dividends 
paid  (7  per  cent.)  absorbed  $6,982,472,  retroactive  compensation  to- 
employees  (1918)  $985,387  and  other  surplus  adjustments  $471,051, 
leaving  a  surplus  of  $34,715,470. 

It  is  announced  by  Mr.  D.  Sinclair,  vice-chairman  of  the  Inter- 
national Auto.matic  Telephone  Company',  Ltd.,  of  London,  and 
managing  director  of  its  subsidiary,  the  Automatic  Telephone  Manu- 
facturing Company,  of  Liverpool,  that  the  new  International  Company 
is  vigorously  prosecuting  the  introduction  of  automatic  tolephono 
equipment  in  foreign  fields  and  has  receivf<l  substantial  overseas  orders. 
Arrangements  have  been  made  by  which  the  Western  Electric  Com])nny, 
of  London,  undertake  under  licence  the  distribution  of  Strowger  auto- 
matic equipment  as  manufacture<l  at  Liverpool  in  certain  territory 
outside  of  the  United  Kingdom  and  outside  of  the  territory  controlled 
by  the  International  Telephone  Sales  and  Engineering  Corporation  of 
New  York  and  its  subsidiary  the  Automatic  Electric  Company  of  Chicago, 
and  also  outside  of  territory  covered  by  the  licences  given  by  the  -Auto- 
matic Company  to  the  Thomson-Houston  of  Paris.  A  substantial 
amount  of  new  capital  has  Iwen  arranged  by  the  new  International 
Company  for  the  extension  of  the  plant  of  the  .\utoraatic  Company  of 
Liverpool,  and  it  is  expected  that  the  manufacture  of  automatics  on  a 
large  scale  will  be  carried  on  there.  The  International  Automatic 
Com])any  is  controlled  by  an  International  Syndicate  composed  of 
people  who  have  been  active  in  the  management  of  theAutomaticTelei)hone 
Company  of  Liverpool  and  Theodore  Cfary  &  Company  Syndicate  of 
Kansas  City,  who  control  the  International  Telc[)hono  Sales  &  Engineer- 
ing Corporation  of  New  York  and  the  .Automatic  Electric  Company 
of  Chicago.  Among  the  International  Syndicate  members  are  Mr.  James 
Taylor  an<l  Mr.  D.  Sinclair,  well  known  in  connection  with  British 
manufacturing  interests,  and  Theodore  Gary,  A.  F.  Adams  and  H.  L. 
Gary,  who  have  been  for  many  years  prominently  connected  with  large 
independent  exchange  and  long-distance  telephone  properties  in  the 
United  States.  The  Liverpool  organisation  remains  unchanged  and  the 
manufacture  will  proceed  on  the  same  lines  as  formerly,  but  the  new 
arrangement  will  enable  customers  to  benefit  from  quantity  production 
of  automatic  equipment. 

Tho  profit  of  Johnson  &  Phillips,  Ltd.,  for  the  year  1919,  after 
making  provision  for  bad  and  doubtful  debts,  and  after  charging  to 
revenue  upwards  of  £27,000  for  maintenance  of  buildings,  plant,  &c.,  was 
£89,965.  Adding  £38,832  from  1918,  and  deducting  dividend  paid  in 
May,  1919  (£17,.500),  and  bonus  of  1  per  cent,  on  1st  mortgage  debenture 
stock,  the  balance  is  £1 10,475.  After  paying  remuneration  of  directors, 
&c.,  interest  on  debenture  stock,  second  debentures,  loans,  &c.,  placing 
£12,198  to  depreciation  on  machinery  and  plant,  &c.,  and  paying  income 
tax  and  e.xcess  profits  duty,  the  balance  is  £63,795.  The  directors  recom- 
mend payment  of  a  dividend  at  the  rate  of  12\  per  cent,  per  annum  on 
the  ordinary  shares  (£30,625),  leaving  to  be  carried  forward  £33,170. 
Mr.  W.  Claude  .Johnson,  who  presided  over  the  annual  meeting  on  the 
29th  ult.,  moved  the  adoption  of  the  report.  In  the  course  of  his  analysis 
of  the  eicounts  he  stated  that  £53,581  was  expended  during  the  year  on 
additionstobuildingsand  plant.  The  stocks  and  work  in  progress  showed 
an  increase  over  the  preceding  year  of  £130,000.  The  profit  on  the  year 
might  be  considered  very  satisfactory,  although  it  was  not  as  great  as 
had  been  anticipated,  due  to  the  difficulties  in  changing  over  from 
war  work  to  ordinary  commercial  business,  and  particularly  to  tho 
enormous  troubb  in  obtaining  the  necessary  raw  materials.  The  orders 
booked  during  the  current  year  far  exceeded  anything  that  they  had  had 
to  deal  with  in  tho  past.  The  orders  in  hand  for  the  Post  Office  alone 
at  one  time  totalled  well  over  £250,000.  Their  foreign  business  had  also 
increased  very  satisfactorily  and  included  some  important  orders  not 
only  for  Euroi)e,  but  also  for  .Japan  and  the  United  States  of  .America. 
That  increase  in  business  was  expected  by  the  directors,  anrl  it  was  for 
that  reason  that  they  had  made  such  extensive  additions  to  the  buildings 
and  plant.  Unfortunately  those  extensions  had  taken  a  great  deal 
longer  to  complete  than  was  anticipated,  owing  to  the  shortage  in  steel 
works  and  building  materials  and  also  to  the  strike  in  the  foundry  trade. 
If  they  had  b<!en  completed  by  the  contract  time  they  could  have 
given  emijloyment  to  many  more  workpeople  and  increased  their  turn- 
over. The  extensions  were  now  nearing  completion,  some  of  the  new 
buildings  and  plant  had  been  in  working  order  for  two  or  three  months. 
The  report  and  accounts  were  then  adopted,  a  dividend  of  12i  per  cent, 
was  declared  on  the  ordinary  shares  (against  10  per  cent,  in  1918),  and 
it  was  decided  to  increase  the  capital  from  £3.50,000  to  £700,000  by  the 
creation  of  350,000  new  ordinary  shares  of  £1  each.  Mr.  John  Macgregor 
(Managing  Director),  who  seconded  the  resolution,  said  the  extensions 
of  the  worlcs  and  the  increased  business  being  done,  entailed  further 
capital  outlay.  They  had  a  great  deal  more  work  offered  than  they  could 
do,  both  for  home  and  foreign  markets.  They  had  the  buildings  and 
machinery  the  staff  and  everything  ready  to  do  the  business,  but  they  i 

had  not  sufficient  money  to  tackle  the  ever-increasing  business  offered.  J 

It  was  not  proposed  to  issue  all  their  new  shares  at  present ;  they  desired  ' 

to  go  cautiously,  and  only  87,500  shares  would  be  offered  at  par. 


May  7,  1920. 


THE  ELECTRICIAN. 


533 


Ikdo-European  Meeting 

Mr.  J.  Herbert  Tritton,  who  presided  over  the  ordinary  general  meeting 
of  the  Indo-European  Telegraph  Company,  Ltd.,  last  week,  made  a  long 
and  interesting  statement  as  to  the  situation  in  Russia.  He  said  that  the 
one  great  need  of  Russia  was  economic,  and  foremost  among  all  that  that 
word  connoted  were  communications  and  transports.  The  recognition 
of  that  fact  was  so  universal  and  so  pressing  that  the  telegraph  system 
must  be  one  of  the  first  cares  of  the  authorities  everywhere.  The  ques- 
tion that  had  chieflj'  engaged  the  attention  of  the  cUrectors  was  the  re- 
establishment  of  the  Indo  route.  After  careful  consideration  they  came 
to  the  conclusion  that  the  interests  of  the  company  would  be  best  served 
by  the  retention  of  the  portion  of  the  route  traversing  Germany.  They 
had  to  look  at  the  matter  solely  from  the  point  of  view  of  providing  the 
most  efficient  telegraph  Une  possible,  and  there  could  be  no  doubt  that  the 
German  section  fulfilled  that  requirement.  They  had,  therefore,  entered 
into  negotiations  with  the  German  Government,  and  had  agreed  with 
them  the  heads  of  a  satisfactory  concession.  They  were  indebted  to 
their  managing  director  (Mr.  .Stratford- Andrews),  who  proceeded  to 
Berlin  and  Warsaw  and  conducted  the  negotiations.  On  the  route 
of  their  old  line  the  Poland  of  the  Peace  Treaty  extended  farther  west 
than  it  did  into  Prussia  and  a  good  deal  farther  east  into  Russia  ;  negotia- 
tions with  the  Polish  Government  for  a  concession  were  in  progress,  and 
should  offer  no  difficult}'.  The  portion  of  the  new  Russia  traversed  by 
the  route  extended  from  Rowno  to  the  Persian  frontier  :  it  was  now  under 
man}'  governments,  each  of  which  was  claiming  separate  poUtical  control. 
Odessa  was  one  of  their  most  im])ortant  stations,  not  only  as  a  junction, 
but  as  the  one  through  which  the  maintenance  of  the  whole  of  their 
Russian  section  was  kept  supplied.  They  were  hoping  to  reoccupy  the 
station  before  long.  East  of  Odessa  they  anticipated  no  difficulty  in 
agreeing  terms  with  the  young  and  vigorous  nationalities  that  had  arisen 
as  a  consequence  of  the  war.  The  directors,  who  had  long  felt  the  great 
desirability  of  providing  an  alternative  section  to  that  through  the  Cau- 
casus, had  initiated  negotiations  with  that  object.  Their  Persian  con- 
cession and  communications  remained  undisturbed  as  to  the  restoration 
of  the  route  their  difficulties  began  east  of  Poland.  Between  Poland  and 
Odessa  much  of  the  country  had  been  foughl  over ;  the  same  remark 
applied  to  a  good  deal  of  the  line  in  the  Caucasus.  In  neither  case  was 
there  any  serious  difficulty  once  the  necessary  material  was  on  the  spot. 
They  had  concentrated  the  necessary  staff  at  Odessa,  and  had  provided  a 
great  deal  of  the  material  in  anticipation  of  reopening  the  line  this 
spring,  when  it  became  necessary  to  evacuate  Odessa.  The  material 
would  be  found  as  near  that  place  as  practicable. 

Referring  to  the  financial  side,  Mr.  Tritton  explained  that  they  were 
again  unable  to  present  accounts.  The  war  disorganised  all  communica- 
tions, particularly  postal  ones,  and  accounts,  which  might  have  been 
posted  years  since,  had  sometimes  reached  them  a  few  weeks  ago,  and  in 
many  cases  were  still  untraceable.  As  soon  as  they  were  able  to  reorga- 
nise matters  they  would  present  the  long-waited  statements.  The  war 
had  disorgaiiised  their  traffic,  but  the  shareholders  would  receive  an  un- 
diminished dividend,  which  had  been  made  possible  by  the  fact  that  not 
only  had  the  finances  of  the  company  been  well  ordered,  but  they  were 
able  to  carry  local  traffic  on  some  of  their  sections.  Their  equalisation  of 
dividends  fund,  before  the  declaration  of  the  dividend,  only  sufficed  to 
pay  one  more  dividend  at  the  rate  of  0  per  cent,  per  annum.  If  there 
were  definite  prospects  of  restoring  their  route  this  summer  the  whole 
6  per  cent,  might  have  been  now  distributed,  but  the  directors  thought 
it  wise  to  recommend  a  distribution  of  3  per  cent.  only.  In  addition, 
there  was  the  question  of  their  Russian  assets,  amoimting  to  over 
£140,0CO.  None  of  the  items  were  exceptional,  apart  from  £93,000  due 
by  the  Russian  Government.  It  was  exceedingly  difficult  to  estimate 
the  value  of  Russian  assets.  To  write  them  off  as  worthless  would  be  a 
drastic  proceeding.  They  had  a  reserve  fund  of  £210,000  to  fulfil  the 
very  purpose  of  meeting  emergencies  of  that  kind,  and  the  directors 
intended  to  leave  the  valuation  of  the  Russian  assets  in  abeyance  until 
the  poUtical  position  had  defined  itself  more  clearly.  Even  treating  the 
Russian  assets  as  valueless,  the  remainder  showed  a  handsome  surplus 
over  capital  and  all  liabilities.  The  lease  of  their  premises  expired  in 
1924.  and  they  had  secured  the  freehold  of  a  house  in  Crosby-square, 
which  would  give  room  for  expansion  when  required. 

New  Companies. 

AMALGAMATED  FIRMS,  LTD.  (IfiO.oOS)— Reg.  April  16,  capital 
£200,000  in  £1  shares,  to  carrv  on  the  business  of  electricians,  accumu- 
lator manufacturers,  manufacturers  of  electrical  appliances,  engineers, 
&c.     Solicitor:    E.  C.  Simmons,  18.  Fmch-lane,  E.G. 

THE  COVENTRY  AUTOMATIC  TELEPHONES,  LTD.  was  registered  as  a 
private  Umited  liability  company  on  the  23rd  ult.,  wth  a  capital  of 
£00,000  in  6i  per  cent,  (ta.x  free)  preference  shares  of  £1  each,  for  the 
purpose  of  promoting  the  use  of  and  designing,  installing  and  equipping 
automatic  telephone  exchanges,  and  manufacturing  and  suppljang 
machine  switching  telephone  ap]>aratus.  The  directors  are  Messrs. 
M.  S.  Cormer,  James  Eraser  and  H.  P.  Wells  (British  subjects),  and  F.R. 
McBerty  and  Kempsttr  B.  Miller  (of  Ohio,  U.S.A.).  The  secretary  and 
rcg.  office  are  :  P.  P.  Kijiping,  "la.  Queen  Victoria-street,  London,  E.C.  4. 

E.  B.  C.  ELECTRICAL  COMPANY,  LTD.  (166,.347).— Private  company. 
Reg.  April  13,  capital  £70,000  in  £1  shares  (20,000  preference),  to  carry 
on  the  business  of  manufacturers  of  and  dealers  in  electric  lighting  and 
starting  sets  and  accessories,  &c.,  and  to  enter  into  an  agreement  with 
S.  L.  Price.  First  directors  are  :  S.  L.  Price,  L.  C.  Harvey,  W.  H. 
Carey  and  C.  A.  M.  Buckley.     Reg.  office  :  62,  Eagle-street,  W.C. 

ELECTRICAL  APPLIANCES  (BLACKPOOL),  LTD.  (165,883).— Private 
ompany.     Keg.  March  29,  capital  £o,(J00  in  £1  shares,  to  carry  on  the 


business  of  electricians,  electrical  and  mechanical  engineers,  &c.  First- 
directors  are:  E.  .lonis,  W.  Outliwaito.  T.  S.  Jones  and  A.  Mortimer. 
Reg.  office  ;    1,  South   King-stnct.   Blackpool. 

FRANKLIN  ENGINEERINGS  COMPANY,  LTD.  (166,122)— Reg.  April  7, 
capital  £50,000  in  £1  shares,  to  take  over  the  business  of  an  electrical,- 
mechanical  and  motor  engineer,  carried  on  by  W.  H.  Frankhn,  and  the 
business  of  a  bioscope  and  scientific  instrument  maker  carried  on  by 
T.  W.  Franklin.  First  directors  are  P.  Evans,  H.  G.  D.  Cory,  F.  0.  Cory, 
R.  E.  Duck,  W.  H.  Franklin  and  T.  W.  Franklin.  Sec.  :  A.  D.  Jones. 
Reg.  office  :   233,  Cowbridge-road,  Cardiii. 

H,  T.  HAZZLEDINE.  LTD.  (166,208).— Private  company.  Reg. 
April  9,  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of  electrical 
engineers  and  contractors,  manufacturers  of  and  dealers  in  electrical 
apparatus,  &c.  First  directors  are  :  H.  T.  Hazzledine  and  J.  T.  H. 
Barwood.     Reg.  office  :  5,  Talbot-street,  Nottingham. 

INCLEDON  &  LAMBERTS,  LTD.  (165,697)— Reg.  March  25,  capital 
£400,000  in  £1  shares  (100,000  7 J  per  cent,  cumulative  preference),  to 
carry  on  the  business  of  manufacturers  of  and  dealers  in  iron  or  steel 
tubes  and  fittings,  copper,  brass,  iron  and  other  metals,  &c.,  and  to  adopt 
an  agreement  with  the  shareholders  of  H.  Incledon  &  Company  and 
aambert  Bros.  (Walsall).      First  directors  are  W.  B.  and  A.  K.  Incledon, 

INTERNATIONAL  INVENTIONS  AND  PATENTS  EXPLOITATION  COM- 
PANY, LTD  (lli.-,.(iOS).— I'rivutf  comi.aiiy.  Pu-g.  Jlaivh  25.  capital 
£1.000  in  il  MJuuvs.  to  carry  uu  tlie  business  induateil  Ijv  the  title,  and 
to  adopt  an  agreement  with  M.  Monot.     First  directors  are  :  M.  Monot, 

C.  S.  Hawkins  and  P.  G.  P.  McCuUoch.  Reg.  office  :  5,  New  court, 
Lincoln's  Inn.  W.C. 

JOHNS.  BROWN,  LTD.  (165.891).— Private  company.  Reg.  March 
30.  capital  t2o,oou  in  £1  shares,  to  carry  on  the  business  of  builders  and 
general  irniunongers.  electrical  and  general  engineers,  &c.     Secretary: 

D.  J.  Weaver.      Keg.  office  :    20,  Oxford-street,  Swansea. 
PRECISION  INSTRUMENT  COMPANY,  LTD.     (165,516).— Private  com- 
pany ;    reg.  March  2o.  capital  £5,000  in  £1  shares,  to  carry  on  business 

ndicated  by  title.  First  directors  are  E.  W.  Smith,  E.  A.  Petithory  and 
F.  C.  Harding.  Secretary,  R.  E.  Petithory.  Reg.  office,  25  and  27, 
London-road,  Forest  Hill,  S.E. 

PREMIER  ELECTRIC  WELDING  COMPANY  (MERSEY),  LTD.  (165,602). 
— Private  company.  Reg.  March  23,  capital  £60,000  in  £1  shares,  to 
acquire  from  the  Premier  Electric  Welding  Company,  Ltd.  ("  Parent " 
Company)  the  business  of  the  Parent  Company  as  carried  on  in  and  near 
Liverpool,  and  to  carry  on  the  business  of  welders  of  metals,  &c.,  but 
not  to  aiipiiri'  the  |iat«'Hts  or  patent  rights  of  the  Parent  Company. 

PREMIER  ELECTRIC  WELDING  COMPANY  (SWANSEA),  LTD.  (166,482) 
Privat<-  company.  —Reg.  April  14,  capital  £20,000  in  £1  shares,  to  carry 
on  the  business  indicated  by  the  title.  Solicitors :  Bircham  &  Company,. 
46,  Parliament-street,  S.W. 

SPANISH  &  GENERAL  CORPORATION,  LTD.  (166,683)— Reg.  April  19,. 
capital  £500.000  in  £1  shares,  to  take  over  the  business  of  the  Spanish  & 
General  Wireless  Trust,  Ltd.  First  directors  are  Godfrey  C.  Isaacs,. 
Alfonso  Marconi.  Capt.  M.  H.  P.  R.  Sankey,  S.  F.  St.  J.  Steadman.. 
Sec.  :   H.  W.  Corby.     Reg.  office  :    Marconi  House,  .Strand,  W.C. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  4. 

Copper —  Price.  Inc.  Dec^ 

Best  selected per  ton  £110     0     0  —  — 

Electro  Wirebars £114     0     0       £1     0     0  — 

H.C.  wire  basis per  lb.  Is.     SJd.  Jd.  — 

Sheet Is.     5Ad.  —  — 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire,  basis   ,,  Is.  8J 1.  |d.  — 

Brati  60/40— 

Rod,  basis      ,  Os.   HJd.  —  ^. 

Sheet,  basis   „  Is.  4^3.  —  Jd. 

Wire,  basis     „  Is.  3|d.  — ■  — 

Iron — 

Cleveland  Warrants     per  ton  £10     7     6  —  — 
Galvanised      steel 

wire,  basis  8  SWG         .,  £48  10     0  —  — 

Lead  Pig- 
English  £42     0     0  —  £0   10     0 

Foreign  or  coloni. I             „  40     0     0  —  £0  10     0 

TiJi— Ingot    345  10     0  —  £1    15     0 

Wire,  basis    per  lb.  0     4     3|  IJd.  — 


Salammoniac. — Per  cwt.  1055. -100  s. 
Sulphur  (Flowers).— Per  tjn  £22. 
„       (Roll  Brimstone). — Per  ton 
£22. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton,  £8  8s.  9d. 
Rubber. — Para  fine,  23.  2J  1, ;  plantation  1st.  latex  2s.  3d.  lb 
■ShiUae.—T.'fl.  Orange,  550s. 
The  metal  price  =  are  supplied  by  British  Insulated  &  Helsby  Cables,  Ltd., 
and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co. 


Copper  Sulphate. — Per  ton  £47. 
Boric    Acid  (Crystals) — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £60. 
Sodium  Bichromate. — Per  lb.  9d. 
Sodium  Chlorate  — Per  lb.  5|d. 
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Forly   Years  Ago. 

(The  Electrician,  May  8.  1880.) 

The  Telegraph  Constri-ctios  asd  Maintenance  Company.^Wo 
'•notice  that  a  gold  im-dal  lias  been  awarded  to  this  company  for  their 
excellent  show  of  cables  at  the  .Sydney  E.\hibition. 

The  Society  of  Teleuraph  Engineers. — The  next  meetinj;  will  be 
held  at  the  Institution  of  Civil  Engineers,  25,  Great  George-street,  West- 
minster, S.W.,  on  Wednesday,  May  12,  when  <".  W.  .Siemens.  D.C.L., 
F.K.S.,  past  president,  will  read  a  Paper  "  On  the  Use  of  the  DjTiamo- 
electric  Current  in  Horticulture  and  in  Metallurgy." 

Simple  Apparatus  for  showing  Electrolysis  of  Water. — ^A  glass 
•bolthead  of  30  oz.  or  40  oz.  capacity  is  stopped  with  an  india-rubber  cork 
carrjnng  two  glass  tubes,  which  contain  hermetically-sealed  platinum 
wires  projecting  an  inch  at  the  inner  end,  and  terminating  in  binding 
screws  at  the  other.  The  vessel  is  tilled  one- fifth  full  of  acidulated  water, 
boiled,  and  the  stopper  inserted  to  cause  a  vacuum  when  cold.  On  con- 
necting with  two  "Grove"  cells,  the  bubbles  of  gas  so  expand  as  to 
jnake  the  whole  liquid  appear  to  boil.  With  either  a  single  "Grove." 
"  Bunsen,"  "  Bichromate,"  or  "  Leclanche  "  cell  continuous  decom- 
position may  be  obtained.  When  sufficient  gas  has  collected  to  impair  the 
vacuum,  it  may  be  restored  by  boiling. 

An  Electric  Furnace. — Dr.  C.  W.  Siemens  has  experimented  for 
some  time  with  an  electric  furnace  for  the  purpose  of  melting,  in  consider- 
-  able  quantities,  highly  refractory  metals,  such  as  platinum,  iridium  and 
steel.  In  a  small  one  recently  exliibited  before  the  Royal  Society  the 
positive  electrode,  which  was  made  of  iron,  entered  from  below  the  cru- 
cible containing  the  metal  to  be  melted,  the  negative  electrode  (a  rod  of 
carbon)  was  attached  to  a  lever  to  a  solenoid  regulator.  The  crucible 
■was  surrounded  by  charcoal  contained  in  a  copper  vessel  to  prevent  loss 
of  heat  and  the  intense  heat  obtained  from  the  electric  current  melted 
2  lb.  of  broken  tiles  in  20  minutes.  The  arrangement  may  easily  be 
applied  on  a  large  scale  ;  and  electric  fusion  has,  it  is  claimed,  the  advan- 
tage of  excluding  the  atmosphere  and  the  products  of  combustion  from 
the  substance  in  the  crucible.  But  how  about  the  volatilised  carbon 
from  the  electrode. 

Extracts  from  the  Leader  on  "City  and  Guilds  of  London 
Institute." — -Prof.  Ayrton  says,  "  By  a  technical  school  I  understand 
not  one  in  which  the  manipulation  or  routine  of  a  trade  is  taught,  but  a 
school  where  a  lad  receives  general  instruction  in  the  principles  of 
applied  science,  and  special  instruction  in  the  application  of  these  prin- 
ciples to  the  particulartrade  heis  following  or  about  to  follow."  .  .  . 
The  City  and  Guilds  Institute  undoubtedly  accepts  this  general  idea. 
Regular  instruction  has  commenced.  In  connection  with  the  Cowper- 
street  Schools,  pending  the  building  of  special  laboratories,  the  pro- 
fessional lectures  and  tutorial  sujiervision  are  carried  on.  .  .  .  The 
day  classes  will  specially  cater  for  the  scientific  requirements  of  persons 
partially  engaged,  or  intending  to  engage,  in  the  manufacturing  indus- 
tries. Amongst  other  things  named  we  notice  that  Prof.  Ayrton  is  to 
,.give  a  special  laboratory  and  tutorial  course  in  electrical  engineering. 


Benn  Brothers  Journals. 


Some  Fe.ituees  of  the  Current  Issues. 

"  Aeronautics  ": — •"  Running  Costs  "  ;  Lecture  by  Captain  Liptnot  on 
"Radiators"  (conclusion);  and  "Loads  and  Stresses  in  Aeroplanes," 
•by  John  Case. 

"  Cabinet  Maker  "  : — ■"  Colour  and  Form,"  by  M.  McLeish  ;  "  A 
Plea  for  the  Use  of  Tapestries  as  Domestic  Wall  Decorations  "  ;  and 
"  Modernising  Old  Designs  in  the  Upholstering  Shop." 

"  Chemical  Age  "  : — "  Nitrogen  Fixation  Installations  in  England  "  ; 
"  Fire  Dangers  in  Factories  and  their  Causes  (11.)  "  ;  and  "  Dr.  Stephen 
Miall  on  Atomic  Weights." 

"  The  Fruit-Grower  "  : — "  Apple  Packing  on  Co-operative  Lines." 
by  Duncombe  Gibbs  ;  "  Health  Week  :  An  Omission  "  ;  and  "  Popu- 
larising the  EngUsh  Apple." 

"  The  Gas  W'orld  "  : — "  Gas  Heating  in  Relation  to  Economy  in 
Building  "  ;  "  The  Coal  Smoke  Curse,"  by  Dr.  Saleeby  ;  and  the  South 
Metropolitan  Gas  Company's  Bill  before  a  House  of  Lords  Committee. 

"  Hardware  Trade  Journal  "  : — Next  week's  I.F.A.  Conference : 
What  to  See  in  York  ;  "  Handling  Furnishing  Hardware  "  ;  and  "  Mass 
Production  in  Machine  Tool  Manufacture." 

"  Wavs  and  Means "  : — The  Political  Outlook  in  Germany,  bv 
•CaptainWedgwood  Benn,  D.S.O.,  D.F.C.,  M.P.  ;  "  The  Welwyn  Garden 
City,"  by  Captain  R.  L.  Reiss ;  and  "  Business  Openings  for  Capital," 
by  F.  W.  RaSety. 


The  Editorial,  Advertisement  and  Pvblishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.CA.  Telegrams  : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  S.'i.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rales  can  be  obtained  on  application  to  tlie  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication 


Arraniienieiits  for  the  Week. 

FRIDAT,   May  7th  (to-day). 

luds  Asn  Steel  Institutk. 
JVn.tii.  .\\.  the  Institution  of  Civil  EnginciTs.  (in-at  (Jeorge-strwt, 
London,  S.W.  Pa|)ers  to  be  read  on  "  Dinct  Current  Com- 
l)aivd  with  Three-i>hase  Current  for  Driving  Steel  Works  Plant," 
by  .Mr.  C.  A.  .Ablett ;  "  Notes  on  Slag  Conditions  in  ()|K'n  Hearth 
Ba,sic  Steel-making  Practice,"  by  Mr.  J.  F.  Wil-on  ;  and 
"  The  Reduction  of  Silicon  from  the  Slag  in  the  .Acid  Open- 
hearth  Process,"  by  .Messrs.  B.  Yaneske  and  (;.  \.  Wood. 
2.30p.m.  "Some  Defects  in  Electro-deposited  Iron,"  by  Mr. 
W.  E.  Hughes;  "  Note  on  the  Ball  Test,"  by  .Messrs.  T.  Baker 
and  T.  F.  Russell ;  "  The  Distribution  of  Phosphorus  in  Steel 
between  points  Ac  1  and  Ac  3,"  by  .Mr.  ,1.  H.  Wliiteley  ;  and 
"  Practical  Notes  on  the  Design"  and  Treatment  of  Steel 
Castings,"  by  Mr.  G.  F.  Preston. 

Junior  Institution  of  E.vgineeus. 
7.30  p.m.     At  39,   Victoria-street,   London,   S.W.     I-<>cturettc   on 
"  Pulverised  Fuel,"  by  Mr.  J.  G.  McBryde. 

Royal  Institution. 
'J  p.m.     .At    Albomarle-street,    London,    W.     Discourse    on    "The 
Blue  Skv  and  the  OjJtical  Properties  of  the  Air,"  by  the  Right 
Hon.  Lord  Rayleigh,  F.R.S. 

SATURDAY,  May  8th. 

.Association  of  Enoixeers-is-Ch.\boe. 

6  p.m.     At   the   Holborn   Restaurant,    London,   W.C.     Twentieth 

Annual  Dinner.  • 

TUESDAY,  May  llth. 

Instititiox  of  Electrical  Engineers,  Nouth  Midland  Centre. 

7  1)  m.     At  Hotel  Metropole,  Leeds.     Annual  General  Meeting. 

Illu.minating  Engineering  Society. 
.S.i.5  ji.tii.     At  the  Royal  Society  of  Arts.  John-.st..  London,   W. 
An  Account  of    Recent  Developments  in  Portable  Types  of 
Cinema  Outfits  will  be  delivered  by  Capt.  J.  W.  Barber.  C.B.E. 

THURSDAY,  May  ISth, 

Institution  of  Electrical  Engineers. 
0  p.m.     At  the  Institution  of  Civil  Engineers.  Great  George-street, 
London,  S.W.     Paper  to  be  read  on  "  Permanent  Magnets  in 
Theory  and  Practice, "  by  Mr.  S.  Evershed. 

Institution  of  Automobile  Engineers  (Graduate-s'  Section). 
S  p.m..     At  28,    Victoria-street,   London,    S.W.     Paper  on   "  The 
Clieiiiical  and  Physical  ProiX'rties  of  Iron  and  JSteel,"  by  Mr. 
W.  E.  Bcnbow. 

FRIDAY,  May  14th. 

Iron  and  Steel  Institute. 
•)  /i.iii.  .\t  Mappin  Hall,  The  University,  Sheffield.  Papers  to  be 
read :  "  Effect  of  Initial  TemiJerature  upon  the  Physical 
Properties  of  Steel,"  by  Messrs.  J.  H.  Andrew.  J.  E.  Rippon, 
C.  P.  Miller  and  A.  Wragg  ;  "  The  Properties  of  Iron-Chromium 
Carbon  Steels.  Part  I.,  Thermal  Analysis,"  by  Messrs.  C.  A. 
Edwards,  H.  Sutton  and  G.  Oshi  ;  Part  II.,  "  Effect  of  Heat 
Treatment  on  Electrical  Resistivity,"  by  Messrs.  C.  A.  Edwards 
and  A.  L.  Norbury  ;  "  On  the  Structural  Constitution.  Harden- 
ing and  Tempering  of  High-speed  Steel  containing  ("hromuim 
and  Tungsten,"  by  Messrs.  K.  Honda  and  T  Murakami  ;  "  The 
.Structure  of  some  Chromium  Steels,"  by  Mr.  J.  H.  G.  Mony- 
penny  ;  "  The  Effect  of  Various  Elements  on  the  Electrical 
Resistivity  of  Iron,"  by  Mr.  A.  L.  Norbury  ;  and  "  Brittleness 
of  Nickel-Chrome  and  other  Steels,  Part  II.,"  by  Mr.  F.  Rogers. 

Physical  Society  of  London. 
5  p.m.  .A.t  the  Imperial  College  of  Science,  Im]XTial  Institute-road, 
South  Kensington.  Demonstration  of  Experiments  on  the 
Thermionic  Properties  of  Hot  Filaments,  by  Dr.  F.  Lloyd 
Hopwood.  Papers:  "  A  Modified  Theory  of  the  CrookesRaidio- 
meter,"  by  Mr.  G.  D.  West;  "  On  the  Magnetic  Properties 
of  Silicon-Iron  (Stalloy)  in  Alternating  Fields  of  Low  Value," 
by  Mr.  A.  Campbell;  "  On  Tracing  Rays  through  an 
Optical  System,"  by  Mr.  T.  Smith. 

Institution  of  Electrical  Enoineer.s,  Students'  Meeting. 
7p.m.     At    King's    College,    Strand,    London,    W.C.     Paper    on 
"  Electrical  Motor  Control  Devices,"  by  Mr.  E.  G.  Humfress. 
Amiual  General  Meeting. 

Junior  Institution   of  EngineekS. 
7.30  p.m.     At   39,   Victoria-street,    London,   S.W.     Discussion   on 
"  Business  Aspect  of  the  Peace  Treaty,"  oi)encd  by  the  Hon.  H. 
Fletiher  Moulton. 

Institution  of  .Aut.imobile  Engineers. 
7.30  p.m.     At  the  Technical  Institute.  Coventry.     Paper  to  beread 
on  '"  Cast  Iron  in  Relation  to  the  Automobile  Industry,"   by 
Mr.  J.  E.  Hurst. 
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Notes. 


Electric  Furnace  Development. 

Ix  order  o{  importance  among  thi^  industries  of  this  country 
iron  and  steel  can  only  yield  place  to  coal.  The  combination 
of  the  two  has,  it  may  be  said  without  undue  exaggeration, 
raised  this  country  to  its  high  position  among  the  indu.^trial 
nations  of  the  world.  The  Iron  and  Steel  Institute  is  the 
representative  body  of  the  technical  side  of  that  great  industry, 
and  the  remarks  of  its  president  are  therefore  worth  respect, 
especially  when  he  happens  to  be  so  eminent  a  metallurgist 
as  Dr.  J.  E.  Stead.  Following  a  much-worn  precedent, 
Dr.  Stead  reviewed,  in  his  jaresidential  address,  the  progress 
of  the  ferrous  industries  within  the  last  half  century  and 
referred  particularly  to  the  rapid  development  of  the  electric 
steel  furnace.  Before  the  war  only  a  few  electric  furnaces 
were  in  use  in  this  country,  but  since  1914  a  large  number  of 
electric  furnaces  were  erected  in  Sheffield  and  other  parts  of 
the  country  to  deal  with  the  enormous  mass  of  shell  borings 
produced.  He  pointed  out  electric  furnaces  had  been  largely 
used  to  replace  crucible  melting  and  had  come  to  stay,  for 
immense  quantities  of  special  alloy  .steel  were  now  being 
made  by  their  aid. 


The  Electricity  (Supply)  Bill. 

Opposition  is  already  organising  against  the  Electricity 
(Supply)  Bill.  At  a  recent  meeting  of  the  Electrical  and 
Allied  Trades  Section  of  the  London  Chamber  of  Commerce 
the  measure  was  stigmatised  as  a  serious  discouragement  to 
enterprise  and  a  development  of  State  trading.  It  was, 
therefore,  considered  that  the  Electricity  Commissioners 
should  have  time  to  test  the  sufficiency  of  the  1919  Act  before 
any  further  legislation  was  passed.  We  agree  that  nationalisa- 
tion, in  the  ordinary  accepted  meaning  of  the  term,  is  a  failure  ; 
but  we  do  not  think  that  the  Bill  spells  nationalisation.  The 
present  Act  is  all  very  well,  but  it  leaves  the  Commissioners 
no  powers  to  push  their  ideas  home,  not  against  the  progressives 
who  are  the  majority,  but  against  the  reactionaries,  who, 
though  in  the  minority,  may  prove  as  awkward  to  deal  with 
as  the  man  who,  owning  a  small  plot  of  land  contiguous  to  a 
large  estate,  is  able  to  hold  up  a  scheme  of  building  which 
would  confer  general  benefit.  The  new  Bill  is  surely  not  a 
case  for  out-and-out  opposition,  but  for  compromise,  and 
compromise  means  that  both  sides  give  way.  Much  of  the 
finance  of  the  Bill  is  predatory,  no  doubt,  but  of  the  rest  there 
is  little  to  complain. 


A  Revolution  of  Thought. 

This  is  indeed  a  change,  and  although  we  agree  with 
Dr.  Stead,  we  may  be  permitted  to  wonder  whether  this 
opinion  is  held  by  the  iron  and  steel  masters  as  a  whole. 
If  it  is  generally  held,  then  there  has  been  a  revolution  of 
thought  in  the  short  space  of  six  years.  It  is  certainly  little 
more  than  that  time  ago  that  we  were  being  told  that  the 
electric  furnace  could  have  very  restricted  application,  and 
that  its  use  would  be  mainly  in  the  manufacture  of  special 
steels  of  which  only  small  quantities  were  required.  The 
fact  is  that  iron  and  steel  manufacturers,  the  progressive 
ones  at  any  rate,  are  finding  that  more  precise  methods  pay. 
That  it  is  no  longer  advisable  for  the  mixing  and  operating 
temperature  to  be  left  to  a  furnaceman  working  from  ex- 
perience based  on  a  curious  blend  of  facts  and  superstition, 
but  that  every  operation  must  be  controlled  and  that  the 
best  methods  are  those  about  which  the  most  is  known,  so 
that  the  same  results  can  be  unfailingly  obtained  time  after 
time. 


An  Old  Controversy. 

It  is  a  pity  that  Mr.  C.  A.  Ablett's  Pajser  on  "  Direct 
Current  Compared  with  Three-Phase  Current  for  Driving 
Steel- Works  Plant "  was  read  before  the  Iron  and  Steel 
Institute  and  not  before  the  Institution  of  Electrical  Engineers. 
It  deals  with  two  subjects  upon  which  a  good  discussion  is 
always  possible,  because  there  is  general  disagreement  about 
them.  The  first  of  these  is  sufficiently  indicated  by  the  title 
of  the  Paper.  Mr.  Ablett  is  an  out-and-out  direct  current 
enthusiast.  Direct-current  motors  are  the  most  efficient,  fulfil 
the  torque  requirements  more  closely  and  give  better  speed 
regulation,  whether  they  be  applied  to  dri\ing  merchant  and 
bar  mills,  sheet  and  tin-plate  mills,  wire  mills,  tube  mills, 
reversing  rolling  mills,  or  live  roller  gear.  In  coming  to  this 
conclusion  Mr.  Ablett  is  likely  to  be  supported  by  all  but 
the  very  biased  upholder  of  three-phase  working.  But 
when  he  goes  a  step  further  and  conies  very  near  to  recom- 
mending the  use  of  high-speed  turbines  dri\-ing  a  slow-speed 
continuous-current  dynamo  through  helical  gearing,  the 
support  will  not  be  so  certain.  To  use'such  a  machine  means 
a  greater  first  cost  than  when  the  more  usual  three-phase 
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alternator  is  employed.  ,  At  the  same  time  it  does  away  with 
the  necessity  of  installing  motor  generators  or  rotary  con- 
verters, and  thereby  not  only  saves  the  first  cost  o(  those 
items,  but  their  subsequent  labour  and  running  charges. 
Here  again '  finance  is  the  deciding  factor,  though  local 
conditions  mily  have  some  influence,  and  at  present  our 
experience  of  geared  turbines  is  hardly  sufficient  for  their 
universal  employment  to  be  recommended. 

The  Case  Against  "  Linking  Up." 

The  si'concl  ijuostion  which  ilr.  Abi.ktt  discusses  is  the 
desirability  of  linking  up  an  iron  or  steel  works  with  the 
pxiblic  supply  to  proNnde  a  stand-by  to  the  works  power- 
house, or  alternatively  of  providing  the  supply  authority 
with  the  surplus  power  from  the  works.  The  way  in  which 
he  does  it  is  most  surprising.  "  It  is  evident,"  he  says, 
'■  that  if  a  power  supply  authority  imdertakes  to  provide  a 
stand-by  of,  say,  1,000  k\v.,  it  must  invest  capital  in  an 
additional  1 .000  kw.  of  plant  and  keep  this  plant  as  a  staud-bv 
to  supply  on  demand  whether  it  is  demanded  or  not."  To 
see  whether  this  is  being  done  the  works  o\vner  should  demand 
the  stand-by  supply  unexpectedly  from  time  to  time.  This 
is  quite  fallacious.  We  agree  with  Mr.  Ablett  that  the 
stand-by  sup])ly  is  an  insurance.  But  for  every  life  insured 
for  £1,0<J0  an  insurance  company  does  not  add  £1,000  to  their 
reserve  fund,  nor  does  the  policy  holder  think  it  necessary  to 
realise  his  policy  from  time  to  time  to  see  if  the  money  is 
there.  It  is  true  that  if  all  the  policy  holders  died  simul- 
taneously most  insurance  companies  would  be  in  Queer  Street, 
and  so  would  any  electricity  supply  authority  if  every  con- 
sumer made  his  maximum  demand  at  the  same  time.  But 
such  a  thing  is  so  improbable  that  it  is  not  worth  insuring 
asainst. 

Connections  and  Plant  Installed. 

If  JJj.  Ajslett  will  examine  The  Electrician  Annual 
Tables  of  Electricity  Supply  he  will  find  in  most  cases  that 
the  total  load  connected  exceeds  the  total  capacity  of  the 
generating  plant,  but  there  is  no  danger  in  this.  Mr.  Ablett's 
argument  is  not  only  fallacious,  it  is  unwise.  The  waste 
gases  available  in  a  modern  iron  and  steel  works  are  not 
alone  sufiicient  to  generate  the  electrical  energy  required  in 
those  works.  But  the  necessary  "  make-up  "  is  better  supplied 
from  a  public  authority,  not  only  because  it  is  cheajier  to  do 
this  but  because  it  is  the  business  of  the  iron  and  steel  maker 
to  produce  iron  and  steel,  not  electrical  energy.  As  our 
description  of  the  Warrenby  Steel  Works  shows,  this  is  the 
practice  followed  in  the  most  up-to-date  mills. 


Excess  Profits  and  Economy. 

The  excess  profits  tax  is  apparently  to  stand  at  the  new 
figure,  at  any  rate  for  this  year,  and,  together  with  the  new 
Corporations  Tax,  will  form  a  heavy  drag  on  industry,  however 
it  may  relieve  the  burdens  of  the  Ch.\ntei.lor  or  the  Ex- 
chequer. It  is  true  some  unwilling  modifications  may  be 
obtained  m  the  debate  on  the  second  reading  or  in  Committee, 
but  we  fear  that  the  opposition,  though  weighty  enough  in 
the  country,  is  hardly  sufiiciently  organised  in  the  House  of 
Commons  for  anything  much  to  be  done.  The  joint  deputation 
of  the  Association  of  the  British  Chambers  of  Commerce  and 
the  Federation  of  British  Industries,  which  waited  on  Mr. 
AusTEX  C'h.\mbeelain  with  regard  to  this  matter,  was 
received  with  sympathy,  but  went  away  with  little  more  than 
a  promise  that  certain  inequalities  and  injustices  should  be 
corrected.  The  deputation's  proposal  that  a  fairly  high 
profits  tax  should  take  the  place  of  the  present  duty  would 
not,  had  it  been  accepted,  have  been  received  with  uni- 
versal approbation,  even   by    members   of    the   Association, 


though  it  is  certainly  better  than  a  capital  levy,  and  fairer 
in  its  incidence  than  the  excess  profits  duty.  It  is  really  a 
choice  of  evils.  Jloney  is  required  for  the  liquidation  of  our 
war  commitments,  and  some  means  of  raising  it  must  be 
found.  This  being  so,  we  should  like  to  .see  more  stress  laid, 
both  in  the  country  and  in  the  House  of  Commons,  on  the  need 
for  economy  in  Government  expenditure.  If  money  is  raised 
only  to  be  wasted,  disaster  must  result.  Yet  that  is  what  is 
hu|>)H'niii;;  at  inrsiiit. 

A  Milestone  in  Industrial  History. 

.\  re.soutiox  recently  adopted  by  the  Home  Counties 
Industrial  Council  for  the  Ek-etricity  Supply  Industry  forms 
a  new  and  most  important  feature  in  the  proct-dure  of  such 
councils,  and  may  have  far-reaching  results.  By  this  resolu- 
tion the  Council  seems  to  approve  of  the  Trades  Unions  em- 
ploying strikes  to  enforce  its  decisions.  In  fact,  it  goes  further, 
and  supports  the  Trades  Unions  in  such  action.  These  District 
Councils  are  of  a  quasi-official  character.  They  have  prac- 
tically been  created  by  Government,  and  are  empowered  to 
deal  with  nearly  every  question  that  may  arise  between 
employer  and  employee.  If,  therefore,  a  Trades  Union  calls 
out  the  men  in  a  dispute  of  this  kind,  the  men  will  be  obeying, 
not  merely  their  unions,  but  the  Industrial  Council,  acting  for 
the  Government.  This  would  be  quite  a  new  sort  of  strike. 
No  assistance  could  be  safely  given  by  the  start's  of  any  other 
undertaking,  for  any  man  assisting  to  break  the  strike  would 
be  pitting  himself,  not  only  against  his  union,  but  against  all 
the  employers  represented  on  the  Council. 


Liability  to  Consumers. 

There  is  the  further  question  of  the  liability  of  any  under- 
taking to  its  consumers,  should  it  risk  a  cessation  of  supply 
by  a  strike  of  this  nature.  Would  a  plea  of  force  majeure  stand 
if  strikes  are  constitutionali.sed,  so  to  sjieak,  by  the  express 
approval  of  the  District  Council  ?  This  action  has  been 
brought  about  by  the  uncertainty  as  to  whether  undertakings 
must  follow  the  recommendations  of  the  Industrial  Councils. 
There  is,  of  course,  no  legal  force  behind  these  resolutions. 
The  only  force  is  a  moral  one.  But  when  this  moral  force, 
in  any  particular  case,  is  ignored  the  Council  is  placed  in  a 
dilemma.  It  must  either  confess  that  it  cannot  legislate  for 
the  area  under  its  control,  or  it  must  devise  some  coercive  means 
of  getting  its  recommendations  put  into  force.  The  Home 
Counties  Council  has  taken  the  bull  by  the  horns.  Its  action 
will  precipitate  matters,  and  we  shall  await  the  result  with 
interest. 


Coal  Prices  Up. 

A.s  we  foreshadowed  last  week,  coal  prices  are  up.  The 
effect  is  at  one  fell  swoop  to  submerge  the  10s.  rebate  on 
domestic  fuel  supplies  and  to  add  4s.  2d.  to  the  charges  for 
industrial  coal.  The  official  reason  for  this  is  that  exports 
have  been  diminishing  in  face  of  the  ever-growing  home 
demand,  and  that  the  subsidy  obtained  from  the  high  prices 
in  that  market  has  correspondingly  decreased.  Wages  have 
also  risen,  and  are  said  to  be  accountable  for  2s.  lOd.  of  the 
increase.  Such  a  large  increase  in  price  cannot  be  without  its 
retarding  effect  on  the  recovery  of  our  industries.  The  prices 
of  everything  must  rise  from  bread  to  castings.  Not  the  least 
of  the  bad  effects,  from  our  point  of  view,  will  be  its  influence 
on  the  paper  luarket,  where  conditions  are  already  such  as  to 
give  rise  to  the  greatest  anxiety.  One  bright  spot  is  that 
control  is  to  be  removed.  Of  all  the  controllers,  the  Coal 
Controller  has  been  the  least  satisfactory.  The  consumer  will 
now  be  able  to  buy  where  and  w'hat  he  likes,  and  we  shall  no 
more  hear  of  such  examples  of  official  ineptitude  as  the  diver- 
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sion  of  coal  on  rail  for  Manchester  to  some  other  town,  leaving 
the  electricity  works  in  the  former,  not  only  without  proper 
reserves,  but  with  hardly  enough  for  immediate  needs.  That 
is  something  to  be  thankful  for.  Another  bright  spot  is  that 
station  engineers  will  no  longer  have  to  worry  about  working 
out  the  rebate. 

Lighting  in  the  Central  Station. 

Ix  view  of  the  fact  that  the  main  purpose  of  most  electric 
supply  companies  is  to  produce  energy  for  lighting  purposes, 
it  is  a  curious  anomaly  that  we  not  infrequently  find  the 
lighting  of  the  station  itself  has  received  little  care.  In  some 
cases  the  illumination  is  actually  insufficient,  either  showing 
misplaced  economy  that  argues  a  singular  lack  of  proportion 
or  a  want  of  recognition  of  the  effect  of  inadequate  lighting  on 
safety  and  efficiency.  An  American  contemporary  remarks 
in  this  connection  that  it  was  formerly  a  common  practice  for 
old  carbon  filament  lamps  to  be  stored  for  use  in  the  station 
'"  since  income  was  not  at  stake  !  "'  In  other  cases  the  lamps 
are  plentiful,  but  the  outlets  are  located  without  due  considera- 
tion of  the  purpose  to  be  served  by  the  light,  so  that  the  lamps 
give  rise  to  inconvenient  glare  or  throw  plant  and  machinery 
into  deep  shadow.  Anyone  who  has  had  the  experience  of 
.squeezing  their  body  through  a  narrow  ill-lighted  space  in  close 
proximity  to  high-tension  conductors  will  recognise  the 
justice  of  these  remarks.  Illumination  in  a  central  station 
should  play  an  important  role  in  promoting  safety,  facilitating 
the  inspection  of  instruments  and  supervision,  and  assisting 
in  overhauling  and  repairs.  In  the  first  instance  there  should 
be  a  thoroughly  adequate  general  illumination,  with  lamps 
mounted  well  above  the  direct  range  of  vision,  so  as  not  to 
obstruct  a  clear  view  throughout  the  room,  and  to  ensure  safe 
motion  of  all  operators  round  the  machines.  Specialised 
lighting  for  certain  points  should  be  added  as  experience 
demands.  For  example,  the  switchboard  commonly  requires 
special  lighting,  and  the  same  applies  to  instruments,  gauges, 
&c.,  in  the  boiler  room,  and  to  oil  switches.  Some  degree  of 
flexibility  is  desirable  so  that  light  can  be  conveved  to  any  point 
where  work  is  being  done.  The  pits  under  alternators  are  com- 
monly unlighted,  and  operators  entering  them  must  introduce  a 
portable  lamp.  But  in  some  of  the  latest  American  stations  and 
even  in  this  country  permanent  illumination  from  lamps  sunk 
in  the  walls  of  the  pit,  so  arranged  as  to  light  up  the  parts 
without  dazzling  the  eye  of  operators,  have  been  installed. 
In  the  central  station,  as  the  source  from  which  all  energy 
proceeds,  the  conditions  as  regards  lighting  should  be  the  best 
that  can  be  contrived.  There  is  room  for  as  much  ingenuity 
here  as  in  any  of  the  consumers"  installations  where  the  energy 
is  used,  and  economy  is  of  small  moment  in  comparison  with 
suitability  of  the  lighting  for  the  purpose  in  view. 

Private  Bill  Legislation. 

The  private  electricity  supply  bills  of  the  present  session 
are  not  of  outstanding  importance.  The  interesting  scheme 
for  the  utilisation  of  the  water-power  on  Dartmoor  has  been 
dropped,  owing  to  local  and  national  opposition ;  but  we 
understand  that  it  will  be  revived  in  a  modified  form  next  year. 
The  majority  of  the  remaining  measures  only  seek  extensions 
of  the  area  of  supply,  or  additional  capital  or  other  powers  to 
enable  the  promoters  to  carrv  on  their  business  on  modern 
commercial  hnes.  During- the  past  week  two  of  these  bills 
have  been  rejected  by  Select  Committees,  mainly  owing  to  the 
action  of  the  Electricity  Commissioners,  who  reported  against 
the  grant  of  the  powers  demanded.  Xo  doubt  great  weight 
should  be  given  to  the  opinions  of  the  Commissioners  on  all 
questions  relating  to  the  generation  and  distribution  of  elec- 
tricity, matters  in  which  standardisation  is  not  only  desirable 


but  necessary  in  the  interests  both  of  the  industry  and  of 
national  progress.  If,  however,  Committees  take  up  the 
attitude  that  everytliing  relating  to  electricity  supply,  includ- 
ing special  powers  required  to  meet  exceptional  circumstances, 
must  have  the  approval  of  the  Commissioners,  then  it  will  be 
useless  for  undertakers  to  promote  bills  for  these  subsidiary 
powers. 

Special  Powers  and  the  Domestic  Load. 

The  Commissioners'  policy  on  this  special  powers  question 
is  not  clear.  A  clause  in  the  Swansea  Bill  to  enable  the  Cor- 
poration to  provide,  fix,  sell  and  let  for  hire  motors  and  electric 
fittings  was  rejected  because  it  was  thought  that  clause  23 
of  the  Electric  (Supply)  Act  of  1919  (which  enables  authorities 
to  provide,  let  for  hire,  repair  and  maintain,  but  not  to  manu- 
facture or  sell,  electric  lines,  fittings,  apparatus  and  appliances) 
was  sufficient  for  the  purpose.  In  our  opinion,  clause  23  is 
not  wide  enough  to  enable  local  authorities  to  carry  on  their 
undertakings  on  a  proper  commercial  basis.  In  order  to 
develop  electric  heating  and  cooking,  and  domestic  supply 
generally,  it  is  necessary  to  have  the  power  to  provide  and 
let  on  hire  motors,  cooking  and  heating  apparatus  and  other 
electrical  appliances.  It  frequently  happens  that  consumers 
who  hire  motors  and  fittings  wish  to  purchase  them  after  a 
short  experiment,  and  anything  which  prevents  local  autho- 
rities from  carrying  out  the  sale  is  a  clog  upon  progress.  If 
local  authorities  cannot  be  entrusted  with  full  powers  to 
develop  their  electricity  undertakings,  then  they  should  not 
be  entrusted  with  authority  to  supply. 


No  Increase  in  the  Maximum  Price. 

Ix  the  other  case,  Edmundsua's  Electricity  Corj)oration  and 
its  associated  companies  sought  authority  to  increase  the 
maximum  price  of  electricity  to  Is.  2d.  per  unit,  on  the  under- 
standing that  the  dividend  was  limited  to  6  per  cent,  until  the 
charge  was  brought  below  Is.  a  unit.  The  majority  of  the 
undertakings  afiected  are  in  the  provinces,  and  have  never  paid 
a  dividend.  They  have  been  badly  hit  by  the  advances  in 
wages,  by  the  increasing  price  of  coals  and  materials,  by  war- 
time restrictions  and  other  causes.  It  is  true  that  some  of  them 
have  been  allowed  to  increase  their  prices  under  the  Statutory 
Undertakings  (Temporary  Increase  of  Charges)  Act,  but  this 
has  brought  them  little  relief,  and  it  is  j^robable  that  if  the 
Bill  had  been  considered  on  its  merits  the  companies  would 
have  obtained  what  they  wanted.  However,  as  the  Electricity 
Commissioners  had  reported  against  the  measure,  it  was 
rejected  by  the  Select  Committee  of  the  House  of  Lords  before 
whom  it  came.  We  should  like  to  know  the  reason  for  this. 
Undoubtedly  the  case  of  these  companies  is  a  hard  one,  and  we 
hope  that  the  Commissioners  or  the  Ministry  of  Transport  will 
introduce  suitable  legislation  to  enable  the  various  under- 
takings to  pay  a  reasonable  return  on  their  capital. 

Psychology  and  the  Worker. 

Ix  a  recent  contribution  to  the  gaiety  of  the  nation,  Mr. 
Keble  Howard  defies  "'  the  greatest  electrician  in  the  world 
to  invent  a  club  which  will  play  a  mashie  shot  of  80  yds. 
and  leave  the  ball  2  ft.  from  the  pin."'  Although  the  last  thing 
we  should  think  of  doing  with  a  humourist  is  to  take  his  state- 
ments seriously,  we  may  perhaps  remark  that  Mr.  Keble 
Howard's  attitude  towards  invention  is  typical  of  that  of  the 
ordinary  man  in  the  street.  That  gentleman  thinks  something 
should  be  invented  to  help  him  to  do  difficult  things,  while 
the  whole  object  of  invention  should  be  to  provide  machines 
to  do  things  which  require  little  or  no  brain  eft'ort,  so  as  to  leave 
that  wonderful  apparatus,  the  human  organism,  free  to  think 
out  and  train  itself  to  perform  really  difficult  actions.     To 
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extend  Mr.  Howaru's  illustration,  matliines  should  be  inventid 
to  copy  figures  from  ledgers  into  pass  books,  leaving  the  clerk 
who  now  performs  that  heart-breaking  task  free  to  practice 
kicking  goals,  an  operation  which  requires  u  delicacy  of  touch, 
a  judgment  and  an  adaptation  to  varying  conditions  which 
no  machine  invented  could  ever  hope  to  supply.  This  present 
tendency  to  turn  a  man  into  a  machine,  or,  in  other  words,  to 
train  men  to  perform  actions  which  machines  could  perform 
equally  well,  is  a  danger  which  must  be  strenuously  fought 
against  by  all  who  want  to  see  real  improvement  in  the  working 
conditions  in  industry.  There  is  no  doubt  that,  like  a  great 
many  other  commodities  at  the  present  time,  labour  is  being 
wasted,  and  that  one  of  the  most  urgent  problems  is  to  stop 
that  waste.  We  are  informed  that  au  organisation  known  as 
the  National  Institute  of  Psychology  and  Physiology  has  been 
formed  to  consider  such  questions  as  industrial  fatigue,  the 
definition  of  tests  and  standards  for  the  guidance  of  workers 
in  the  choice  of  an  occupation,  and  to  publish  facts  relating 
to  these  matters.  Training  courses  for  managers,  foremen 
and  welfare  workers  will  also  be  held,  as  well  as  studies  into 
conditions  in  various  works,  and  of  the  psychological  relations 
between  employer,  manager,  foreman  and  worker,  with  special 
reference  to  securing  harmony  and  co-operation.  There  is  no 
doubt  that  such  an  Institution  may  do  a  great  deal  of  good. 
Equally,  it  may  do  a  good  deal  of  harm.  If  tact  could  be 
taught,  that  would  be  the  most  imjiortant  subject  in  the 
curriculum — a  subject  in  which  all  foremen,  and  especially  all 
welfare  workers,  should  be  obliged  to  obtain  full  marks.  Seeing 
that  it  cannot  be  taught,  the  most  important  thing  to  realise 
is  that  the  worker  hates  being  mothered,  and  that  the  greatest 
improvement  in  outjiut  will  be  obtained  »by  showing  the  worker 
that  it  is  to  his  own  advantage  to  take  an  interest  in  his  work. 
Any  Institution  which  works  to  that  end  is  to  be  heartily 
encouraged. 

Authority  and  Invention. 

Mrs.  Ayrtox.  iu  her  pungent  fashion,  has  been  attacking 
the  War  Office  for  its  neglect  of  the  anti-gas  fan  designed  by 
her.  The  history  of  the  affair  is  probably  well  known  to 
most  of  our  readers.  Early  in  1915  Mrs.  Ayrtox  discovered 
that  hand  fans  of  proper  shape  could  drive  away  poisonous 
gases  both  quickly  and  effectively.  But  in  the  War  Office 
view  the  apparatus  was  too  simple  to  be  efficient.  Not- 
withstanding favourable  reports  from  the  man  on  the  spot 
and  pressure  from  the  man  at  the  back,  it  took  over  a  year 
to  get  the  fans  accepted,  and  when  they  were  accepted  only 
very  small  numbers  were  issued  accompanied  by  instructions 
for  their  use,  which,  to  say  the  least  of  it,  were  misleading. 
This  is  what  one  expects  from  the  War  Office,  and  if  its 
attitude  towards  enterprise  changed  there  would  be  keen 
disappointment.  But  after  all,  absurd  though  it  is,  this 
attitude  differs  only  in  degree,  and  not  in  kind,  from  the 
general  attitude  towards  invention  in  this  country.  We  all 
have  heard  stories  of  manufacturers  refusing  to  consider 
devices  which  have  subsequently  brought  their  rivals  fortunes, 
and  of  publishers  refusing  poems  whose  music  has  later  re- 
sounded throughout  the  world.  Let  us  be  fair — even  to  the 
War  Office.  The  reason  for  their  policy  is  not  hard  to  find. 
It  is  largely  due  to  the  inventors  themselves.  Of  every  100 
inventions  95  are  impossible  for  one  reason  or  another,  four 
are  perhaps  feasible  and  one  may  have  money  in  it.  In 
literature  the  percentage  of  obvious  failures  is  higher  still. 
If  inventors  would  only  invent  things  that  would  work,  and 
bring  in  money  at  once,  and  Government  "Departments  would 
only  employ  people  to  examine  inventions  who  knew  some- 
thing about  them,  then  we  might  expect  to  see  some  improve- 
ment in  the  present  distressing  state  of  affairs. 


The  Resistivity  of  Iron  and  Steel. 

Oru  kn.i\vli'ili;e  of  the  |ii(ipeities  of  Iron  and  steel  is,  indeed, 
becoming  wider,  partly  du<'  to  the  huril  work  and  enterj)rise 
of  our  metallurgists  and  not  a  little  due  to  the  encouragement 
given  to  investigation  by  the  iron  and  steel  masters  and  by 
the  Iron  and  Steel  Institute  itself.  Two  Papers  on  the 
electrical  resistivity  of  iron  and  steel  read  at  the  Annual 
Meeting  of  the  Iron  and  Steel  Institute  are  an  illustration 
of  this.  The  first  due  to  Prof.  C.  A.  Ekwauhs  and  Mr.  A. 
L.  NoRBVRV  gives  an  account  of  the  experimental  methods 
used  and  the  results  obtained  in  determining  the  electrical 
resistances  of  steel  when  in  the  annealed  condition,  when  air 
and  water  quenched  from  different  temperatures,  and  after 
tempering  the  various  cjuenched  specimens  at  progressively 
increasing  temperatures.  These  experiments  show  some 
interesting  results.  In  the  annealed  condition  the  effect  of 
chromium  is  to  raise  the  resi-stivity  of  iron  bv  3-75  michroms 
for  each  1-0  per  cent,  in  excess  of  4'3  times  the  carbon  content 
owing  to  a  proportion  of  the  excess  remaining  in  solution 
with  the  iron.  Below  that  figure  the  addition  of  chromium 
has  little  effect.  So  far  as  can  be  estimated  the  effect  of 
chromium  upon  the  resistivity  of  iron  appears  to  be  to  cause 
an  increase  of  about  5-1  michroms  per  cubic  centimetre  for 
the  1-0  per  cent,  held  in  solution.  The  reason  for  this  is  not 
vet  clear. 


Effects  of  Various  Elements  on  Resistivity. 

I.\  another  I'ajjer  due  to  Mr.  Norbury  alone  it  is  ])ointed 
out  that  Benedick's  method  of  plotting  the  resi.stivity  value 
of  quenched  carbon  steels  on  a  straight  line,  and  extra- 
polating to  7-6  michroms  per  cm.  cube  as  the  resistivity  of 
pure  iron  can  no  longer  be  considered  correct,  as  recent 
determinations  give  9-9  michroms  per  cm.  cube  as  the  resis- 
tivity of  pure  iron  at  20°C,  It  is  also  pointed  out  that  equi- 
atomic  quantities  of  different  elements  dissolved  in  iron  do 
not  increase  the  electrical  resistivity  to  exactly  the  same 
amount,  while  a  new  factor  depending  on  the  electronic 
proj)erties  of  the  particular  element  in  solution  determines 
the  atomic  resistivity  increase  in  each  case.  This  factor 
appears  to  be  closely  related  to  the  difference  between  the 
decomposition  potentials  of  the  solvent  and  solute.  These 
may  seem  to  be  problems  remote  from  the  interests  of  the 
electrical  engineer.  But  this  is  not  the  case.  Iron  and  steel 
are  so  largely  used  in  all  branches  of  electrical  engineering 
that  any  addition  to  our  knowledge  of  its  properties  is  both 
welcome  and  necessary.  As  an  example  we  may  mention  the 
investigations  that  are  now  taking  place  into  the  magnetic 
properties  of  an  iron  alloy  which  may  lead  to  a  possible  re- 
duction in  the  amount  and  therefore  the  weight  of  iron  re- 
quired in  magnetos,  and  probably  also  in  larger  sized  generators. 
The  time  has  gone  by  when  practice  and  theory  can  be  con- 
sidereil  as  beiiiu  in  anv  wav  opposed. 

The  Past  and  the  Future. 

To  look  through  the  volumes  of  any  journal  is  at  once 
amusing  and  de}iressing.  Both  the  amusement  and  the 
depression  are,  however,  accentuated  when  the  journal  is  one 
in  the  production  of  which  the  searcher  has  been  intimately 
concerned.  Glancing  at  one  page,  he  says,  with  Swift,  "What 
genius  I  had  then  "  ;  glancing  at  another,  he  cannot  do  other 
than  call  down  silent  derision  upon  himself  as,  blushing,  he 
hurriedly  turns  the  leaves.  This  is  particularly  the  case  when 
he  has  had  the  temerity  to  prophesy,  and  it  was  with  something 
of  the  feeling  that  we  have  just  described  that  we  read  in 
The  Electrician  for  May  15,  1880,  that  a  M-  Penodie  claims 
to  have  discovered  a  method  of  transmitting  large  quantities 
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of  electricity  over  long  distances,  and  the  editorial  comment 
that  this  is  too  good  to  be  true.  We  must  admit  that  was 
one  of  the  things  better  left  imsaid.  and  we  wonder  whether 
the  Editor  of  The  Electeiciax  in  1960  will  think  the  same  of 
remarks  we  are  making  to-dav. 

Engineers  and  English. 

Every  Frenchman  can  write  French  lucidly,  accurately  and 
with  emphasis  and  point  even  if,  like  the  celebrated  M. 
JouRDAix,  he  does  it  unconsciously.  It  is  equally  true  that 
most  Englishmen  do  not  write  well  or,  if  they  do,  their  efforts 
bear  signs  of  strain  which  is  generally  associated  with  the  pro- 
l^agation  of  jokes  by  Scotchmen.  To  this  indictment  engineers 
must  plead  guilty.  They  do  not.  it  is  true,  write  English  quite 
.so  badly  as  a  Government  official,  but  still  they  write  it 
pretty  badly.  Engineering  and  electricity  are  both  intrin- 
sically difficult  subjects.  The  more  necessary  then  that  every- 
thing written  about  them  should  be  composed  with  the  utmost 
care  so  that  the  words  used  bear  the  meaning  that  they  are 
intended  to  convey,  and  that  each  sentence  and  each  para- 
graph developes  the  argument  without  a  check  or  a  false 
step.  To  employ  an  obscure  style  to  explain  an  abstruse 
point  is  to  throw  a  double  burden  on  the  reader  ;  and  is  more 
suited  to  the  philosopher  than  to  the  engineer.  Meredith 
would  have  been  an  even  greater  genius  had  he  been  easier  to 
understand,  and  as  there  is  no  room  for  that  sort  of  genius  in 
engineering,  the  more  the  engineer  makes  his  style  simple  and 
clear  the  better  English  will  he  write  and  the  greater  benefit 
will  he  confer  on  those  who  have  to  read  what  he  writes. 


Water  Power  in  the 
Colonies. 

The  development  of  their  water  power  resources  is  as 
important  for  many  of  our  great  self-governing  Dominions 
and  smaller  Colonies  as  it  is  for  this  country.  They  have 
the  advantage  that  parts  of  the  country  are  largely  un- 
developed. They  are,  therefore,  in  a  position  to  start  from 
the  beginning.  And  while  it  is  not  to  be  supposed  that  every 
new  town  will  be  placed  at  the  bottom  of  a  waterfall, 
undoubtedly  its  site  will  be  influenced  by  the  ease  with  which 
it  can  obtain  a  supply  of  electric  power  at  a  small  capital 
outlay.  We  are,  therefore,  not  surprised  to  see  that  the 
whole  jiroblem  is  being  very  carefully  considered  in  many 
widely  separated  parts  of  our  Empire  and  that  some  very 
interesting  schemes  oi  development  have  been  prepared. 

Some  Statistics  feom  Canada. 

In  Canada  the  Water  Power  Branch  of  the  Ministry  of  the 
Interior  and  the  Bureau  of  Statistics  of  the  Department  of 
Trade  have  recently  published  a  report  containing  some 
exhaustive  analyses  of  the  developed  water  power  in  that 
country.  It  is  stated  that  the  water  power  resources  of  the 
British  Empire  amount  to  from  50,000,000  h.p.  to  70,000,000 
H.P.,  of  which  total  about  20,000,000  h.p.  is  in  Canada.  These 
figures  are  probably  under-estimated,  as  no  complete  informa- 
tion can  exist  as  to  the  extent,  or  even  the  presence,  of  the 
water  power  in  some  of  the  more  remote  Colonies.  But  in 
any  event  they  show  that  there  is  a  way  in  which  the  future 
large  demand-s  for  electric  power  may  be  met. 

In  Canada  some  2,215,000  h.p.  of  water  power  plant  is 
now  employed  in  useful  work,  and  with  plant  under  erection 
and  construction  this  figure  vriW  be  increased  to  .3.-385,000  h.p. 


within  a  short  time.  Roughly  75  per  cent,  of  this  total  is 
employed  in  the  generation  of  electric  energy  and  of  the 
remainder  nearly  500,000  h.p.  is  used  in  the  paper  industry. 

A  Network  of  Traxsmissiox  System.*. 

This  enormous  hydro-electric  development  is  resulting  in  a 
network  of  transmission  systems  practically  covering  the 
central  and  south-west  of  Ontario  and  the  south  of  Quebec. 
Indeed,  no  less  than  91-4  per  cent,  of  the  electric  power 
generated  in  the  Dominion  is  generated  by  water  power. 
And  this  is  not  by  any  means  effected  entirely  by  small  units, 
for  in  the  Prd'vince  of  Quebec  there  are  six  20,000-h.p.  units 
and  two  of  a  similar  size  in  Ontario.  There  are  also  68  units 
with  capacities  between  10,000  h.p.  and  20.000  h.p.,  with  a 
total  horse  power  of  869,900,  so  that  the  hydraulic  turbine 
is  a  rival  to  the  steam  turbine  in  size. 

The  water  power  resources  of  Canada,  as  the  report 
says,  form  a  substantial  basis  for  progressive  exploitation 
and  an  assurance  of  combined  industrial  prosperity.  There 
seems  no  reason  why  this  optimistic  view  should  not  be  the 
correct  one. 

The  Resource.?  of  British  Guiaxa. 

Turning  from  the  north  to  the  south  of  the  American 
Continent  an  interesting  preliminary  report  by  Mr.  Stafford 
Comber  on  the  possibility  of  development  of  the  water  powers 
of  British  Guiana  for  the  generation  of  electrical  energy  has 
recently  been  published.  The  industries  of  the  colony  are 
established  upon  the  coastal  belt  and  the  question  has  there- 
fore been  considered  from  the  point  of  view  of  their  require- 
ments. The  possibilities  of  developing  three  rivers,  the 
Cuyuni,  the  Essequibo  and  the  Demerara,  were  considered 
and  the  opinion  is  expressed  that  a  total  of  about  800,000  h.p. 
could  be  obtained  from  them  and  that  transmission  to  all 
the  coast  industries  is  a  possibility  at  no  great  cost.  At 
present  the  demands  would  total  about  30,000  h.p.,  but  this 
would  doubtless  increase  rapidly  when  the  advantage  of 
electric  lighting  over  oil  lamps  was  realised.  Such  a  develop- 
ment would  also  i^revent  the  burning  of  bagasse  to  generate 
steam,  as  is  done  at  present,  and  incidentally  allow  all  this 
grass  to  be  turned  into  paper  which  could  be  used  both  in 
the  colony  and  advantageously  exported.  Hydro-electric 
power  would  also  enable  home  manufactured  instead  of  im- 
ported fertilisers  to  be  used. 

Electrolytic  Zixc  in  Tasmania. 
Two  large  hydro-electric  schemes  are  also  being  carried  out 
in  Tasmania  for  the  production  of  electrolytic  zinc.  The 
great  lake  at  Risdon  is  being  developed  to  supply  *70,000  h.p. 
at  an  estimated  cost  of  £2,-500,000  for  the  Electrolytic  Zinc 
Company's  works,  while  similar  oi^eratious  have  been  begun 
at  Lake  Rolleston  oh  the  west  coast  of  the  Island  for  supphang 
the  Mt.  Read-Rosebury  Comjjany  with  power  for  the  produc- 
tion of  50  tons  of  zinc  per  day.  Woollen  mills,  white  lead 
and  ink  making  plants  have  also  been  attracted  to  the  Island 
by  the  cheap  power. 

The  Industrial  Future. 
A  consideration  of  all  these  enterprises  may  throw  a  little 
light  on  the  future  development  of  the  industries  of  the  world. 
It  would  seem  that  the  tendency  may  be  away  from  coal 
fields  to  the  remoter  regions  of  waterfalls,  and  that  there  will 
be  a  corresponding  movement  in  favour  of  bright,  cleaner  and 
therefore  more  efficient  manufacturing  processes.  It  may 
also  mean  the  gradual  sinking  into  decay  of  those  countries 
whose  rise  to  fortune  has  been  due  to  coalfields  being  dis- 
covered within  their  boundaries,  and  a  rise  in  their  turn. of 
still  newer  countries  where  fortunes  will  be  made  from  water. 
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Sonio  Phases  of   Modern  Cost   Kindiiii'  >vi(h    l*iirtJciiIar   Keference   to  the 
Manufacture    ol"   Kleetrical   ^Vjiparalus. 


Bt   REGINALD  TOM'NSEND.   A.C.A. 

(Works  Accountant,  Metropolitan-Vxkers  El«tricalCo..  Manchester.) 


APPLltATIOX  OF  F-UTORY  ExPEX    E  OP.  ON  Co^T  TO  THE    PRIME 

Cost  of  P.artici'lar  App.\ratis  or  PROourT. 

In  practice  few  difficulties  present  themselves  in  dealing 
with  productive  material  and  productive  (or  direct)  labour. 
Productive  material  is  usually  drawn  by  stores  requisition,  or 
similar  medium,  and  costed  directly  to  the  particular  apjiaratus 
or  product :  and  productive  (or  direct)  labour  can  also  be 
costed  dfrectly  to  the  particular  apparatus  or  product,  through 
the  workers"  piece  or  day  work  tickets,  production  wages  card, 
or  similar  medium. 

The  ajjplication  or  diffusion  of  factory  expense  to  the  cost 
account  presents  many  more  difficulties,  and  is  well  worth 
detailed  consideration.  There  are  various  methods  of  applying 
factory  expense  to  the  cost  of  the  particular  apparatus  or 
product,  and  before  deciding  which  method  may  be  adopted 
for  any  particular  department  or  works,  careful  consideration 
should  be  given  to  all  conditions  surrounding  the  manufacture  of 
such  apparatus  or  product.  The  methods  may  be  summarised 
as  follows  :  (1)  On  List  Percentage,  or  Process  Plau  ;  (2)  New 
Pay  Rate  :  (3)  On  Basis  of  Percentage  of  Factory  Expense  to 
Productive  Labour  and  Productive  Material  ;  (-t)  On  Basis  of 
Percentage  of  Factory  Expense  to  Productive  Labour  ;  (5) 
On  Basis  of  Factory  E.xpense  to  Productive  Hours  worked  ; 
(6)  Machine  Hour  Basis,  which  may  be  divided  into  :  («)  Old 
Machine  Rate  ;  (b)  Fixed  Machine  Rate  ;  (c)  New  JIachine 
Rate. 

On  List  Percentage  or  Process  Plait. — By  this  method  the 
charge  for  each  element  or  operation  is  expressed  on  an  arbitrary 
list  price.  The  list  selling  price  of  the  product  is  usually  taken 
as  its  list  percentage  price.  This  method  of  costing  is  frequently 
applied  to  product  manufactured  under  mass  j^roduction, 
also  where  the  product  cannot  conveniently  be  costed  under 
its  specific  order  number.  This  method  lacks  sensitiveness 
to  cost  variations,  and  can  only  be  applied,  with  advantage, 
under  special  conditions. 

New  Pay  Rate. — Tliis  method  contemplates  the  addition  of  a 
percentage  to  the  Productive  Labour  to  cover  the  Factory 
Expense.  The  gross  amount  comprising  these  two  items  is 
then  charged  to  the  Cost  Account  as  New  Pay  Rate. 

On  Basis  of  Factory  Expense  to  Productive  Labour  and 
Prodiictice  Material. — The  correctness  of  this  method  is  based 
on  the  assumption  that  productive  labour  and  material  will 
retain  their  proportionate  values.  In  practice  seldom  is  this 
found  to  be  the  case,  as  apart  from  the  variations  which  may  be 
expected  to  arise  from  different  rates  of  wages,  a  greater 
difference  would  occur  in  the  price  of  material,  such  as  w^ood 
and  copper,  from  which  it  would  follow  that  the  job  having 
the  copjDer,  or  more  expensive  material,  would  be  bearing  the 
greater  factory  expense,  whereas  the  actual  factory  expense 
incurred  may  have  little,  if  anything,  to  do  with  the  cost  of  the 
productive  material.  It  may,  therefore,  be  taken  that  this 
method  of  allocating  factory  expense  would  seldom  work  out 
with  any  degree  of  satisfaction,  or  accuracy. 

On  Basis  of  Percentage  of  Factory  Expense  to  Productive 
Labour. — The  factory  expense  ratio  is  arrived  at  by  taking  the. 
whole  of  the  productive  wages  in  a  department,  or  works,  and 
di\'iding  same  into  the  value  of  factory  expense,  thus  gi\'ing 
the  required  ratio. 

The  foregoing  method  is  one  which  is  most  frequently  used 
in  this  country ;  it  is,  however,  only  under  exceirtional 
circumstances  that  it  may  be  said  to  be  correct.  To  assure 
correctness  of  allocation  of  factory  exjaeuse  by  this  method  the 
following  conditions  should  exist.  The  department  would 
have  to  work  normal  hours,  rates  of  pay  would  have  to  be 
similar,  and  if  workers  are  employed  on  machine  labour,  then 


(Concluded  from  page  4!l'). ) 

the  machines  must  be  of  a  similar  class,  costing  aii])roximately 
the  same  per  hour  to  run.  It  is  obvious  that  these  conditions 
seldom  exist;  in  fact,  taking  the  question  of  wages  alone,  there 
may  be  two  workers  at  the  same  rate  of  pay,  doing  the  same 
class  of  work,  one  on  day  and  the  other  on  night,  the  latter 
receiving  enhanced  rate  of  pay  for  night  work,  or  two  workers 
doing  the  same  class  of  job,  in  the  same  shift,  but  at  varying 
rates  of  pay,  such  as  a  man  and  a  boy. 

It  will  be  noted  that  the  factory  expense  is  allocated  in 
proportion  to  the  amount  of  productive  labour  expended  on 
the  job.  Taking  the  case  of  a  man  and  a  boy  working  beside 
each  other,  doing  similar  work,  the  factory  expense  per  hour 
for  such  items  as  rent,  rates,  taxes,  and  depreciation,  will  be 
precisely  the  same,  and  if  anything  the  boy  will  be  working  at 
greater  expense  per  hour  for  supervision.  The  foregoing  will 
serve  to  illustrate  the  errors  in  apportionment  of  factory 
expense  that  may  arise.  If,  however,  the  necessary  con- 
ditions do  exist,  this  method  is  the  one  which  should  be 
adopted,  as  it  is  undoubtedly  one  of  the  simplest  and  least 
costly  to  apply. 

Oh  Basis  of  Productive  Hours  Worked  to  Factory  Expense. — 
This  method  is  based  on  the  assumption  that  factory  expense 
in  a  dejiartment  or  works  is  incurred  in  proportion  to  the 
productive  hours  worked.  The  rate  of  factory  expense  to  be 
charged  ])er  hour  is  arrived  at  by  dividing  productive  hours 
worked  in  the  department  or  works  into  the  value  of  the 
factory  expense  of  the  department  or  works,  thus  arriving  at 
the  hourly  rate  of  factory  expense  to  be  applied  to  the  cost  of 
product  or  apparatus.  Where  departments  are  solely  employed 
on  hand  labour,  it  is  generally  conceded  by  authorities  on  this 
subject  that  the  hourly  rate  for  factory  expense  is  the  correct 
method  to  adopt. 

The  advantages  of  this  system  over  the  previous  one  may 
be  illustrated  by  taking  the  same  working  factors,  and  ajsplying 
factory  expense  by  each  method,  as  follows  : — 

WORKIXO   F.iCTORS. 
(o)  Man  at  Is.  per  hour,  and 
(6)  When  on  night  shift  at  Is.  2tl.  i)er  hour, 
(c)  Boy  at  M.  per  hour. 
Factory  Expense  at  150  per  cent,  to  Productive  Labour,  or  Is.  fid.  per 
Productive  Hour  to  Factory  Expense. 


Application. 


1 

Total   cost    of 

H.urs 

Prod. 

Factory 

prod,  labour  and 

worked. 

labour. 

expense. 

factory  expense 
per  hour. 

If  applied  on  percentage  ; 

of  factorj-  expense  to 

productive  labour — 

s.  d. 

s.  d. 

s,  d. 

(«)  .Man(onday)    ...          1 

1     0 

1     (i 

2     1) 

(6)  .Man  (on  night)...         I 

1     2 

1     9 

2   11 

(c)  Boy  (on  day)     ...         1 

0     6 

0     9 

1     ••{ 

If   applied   on   basis   of 

factory     expense     to 

productive          hours 

worked — 

s.  d. 

8.  d. 

s.   d. 

(a)  .Man  (on  dav)    ...         1 

1     0 

1     6 

2     li 

(6)  .Man  (on  night)...         1 

1     2 

1     6 

2     8 

(f)  Boy  (on  day)     ...         1         i     0     6 

1     6 

2    0 

It  wiU  be  seen  from  the  foregoing  example  that  by  the 
hourly  rate,  although  workers'  rates  of  pay  may  vary,  also  from 
enhanced  rates  of  pay  for  night  work,  that  the  hourly  rate 
charged  for  factory  e.xpense  remains  the  same.  It  is  reasonable 
to  concede  that  disposal  of  factory  expense  on  this  basis  has 
more  true  relation  to  the  facts. 
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Machine  Hour  BasiK. — Dealing  with  the  machine  hour 
basis  of  allocation  of  factory  expense,  one  should  examine 
first  of  all  the  nature  of  the  charges  comprised  in  factory 
expense.  These  charges  may  be  divided  broadly  under  three 
headings  : — ■ 

1.  Fixed  charges,  such  as  rent,  rates,  taxes,  depreciation, 
tire  insurance,  &c.,  which  charges  accrue  from  day  to  day 
irrespective  of  whether  the  machines  run  or  not,  and 

2.  Term  charges,  such  as  supervision,  foremen's  clerks, 
lighting,  &c.,  which  charges  are  said  to  accrue  in  proportion  to 
the  hours  run  by  the  machines,  and 

3.  Charges  for  power,  compressed  air,  &c.,  which  charges 
have  to  be  dealt  with  specially,  as  they  follow  neither  the  basis 
of  the  fixed  nor  term  charges. 

It  should  be  borne  in  mind  that  all  machine  rates  have  as 
their  basis  the  assumption  that  certain  classes  of  factory 
expense,  namely  term  charges,  accrue  in  proportion  to  the 
number  of  hours  the  machines  run,  or  are  in  operation. 

The  machine  hour  contemplates  ascertaining  the  cost  per 
hour  of  factory  expense  for  operating  any  particular  machine 
or  group  of  machines.  There  are  three  distinct  methods  of 
costing  on  the  machine  hour  basis  :  (a)  Old  Machine  Hour  ; 
(b)  Fixed  Machine  Hour  ;   (c)  Xew  Machine  Hour. 

The  Old  Machine  Hour  has,  as  its  basis,  one  machine  rate 
to  cover  all  the  machines  in  the  department  or  works.  On 
examination  this  method  will  be  found  to  break  down  as  the 
cost  of  nmning  the  various  machines  in  the  department  or 
works  may  vary  considerably,  and  should  hand  labour  be 
pmployed  within  the  department,  then  this  method  will  break 
down  hopelessly,  as  it  is  obvious  that  hand  labour  will  have  a 
different  rate  of  factory  expense  per  hour  to  that  of  machine 
labour.  The  old  machine  rate  may  therefore  be  dismissed 
for  all  practical  purposes. 

The  Fixed  Machine  Rate. — This  rate  is  an  estimate  made  in 
advance,  based  on  th'e  assumption  that  all  machines  in  a 
department  or  works  are  running  on  complete  time.  The 
manufacturer  knows  full  well  that  such  an  ideal  state  of 
affairs  seldom  if  ever  exists,  owing  to  a  variety  of  causes,  the 
chief  of  which  are  breakdowns,  waiting  for  material,  waiting 
for  tools  and  drawings,  waiting  for  instructions,  waiting  for 
power,  waiting  for  cranes,  and  idle  time.  If  this  system  be 
adopted  it  becomes  necessary  to  dispose  of  factory  expense, 
which  will  remain  unabsorbed  owing  to  the  idle  hours  of  the 
machines.  This  balance  of  factory  expense  is  disjjosed  of 
through  what  is  termed  a  supplementary  rate.  This  rate  is 
applied  to  the  cost  accounts  in  the  same  manner  as  the  machine, 
rate,  thus  entailing  considerable  increase  in  the  work  and 
expense  of  costing.  The  advantages  claimed  for  this  system 
are  that  the  unused  facility  of  a  department  or  works  is 
clearly  shown  up  by  the  supplementary  rate.  There  does  not 
appear  to  be  strong  grounds  for  this  claim,  as  similar  informa- 
tion, as  to  the  unused  facility,  can  be  incorporated  under  the 
new  machine  method. 

JSiew  Machine  Rate. — This  method  has  all  the  advantages  of 
the  two  previous  methods,  while  at  the  same  time  overcoming 
cheir  disabilities.  It  provides  for  the  variation  in  factory 
expense  per  hour  between  the  different  machines  or  groups 
of  machines.  Where  the  dejjartment  employs  both  hand  and 
machine  labour,  the  new  machine  rate  has  the  additional 
advantage  of  enabling  the  hourly  rate  for  hand  labour  to  be 
incorporated  within  the  system.  The  new  machine  rate  is 
set  up  on  the  basis  of  the  probable  hours  run,  based  on  past 
records,  and  in  practice  it  will  be  found  that  the  factory  expense 
rate  so  estimated,  or  set  up,  works  out  at  very  near  the  actual 
hours  run,  thus  saving  the  application  of  a  supjilementary 
rate  to  the  cost  accounts.  Any  small  discrepancy,  whether 
from  unabsorbed  or  over-absorbed  factory  expense,  may  be 
dealt  with  by  adjusting  same  in  the  monthly  departmental 
trading  account.  It  will  be  noted  that,  by  comparing  the  actual 
hours  run  with  the  possible  houi's  run,  that  the  necessary  in- 
formation as  to  unused  facility  of  machines  will  be  forthcoming. 

In  connection  with  unused  facility,  when  a  department  is 
partly   closed   down,    the   question   of   apportioning   factory 


expense,  in  respect  of  this  portion,  will  require  careful  con- 
sideration, and  if  such  conditions  were  of  anything  but  of  short 
duration,  then  the  factory  expense,  in  respect  of  the  unused 
portion,  would  not  be  a  charge  against  the  cost  of  the  product 
of  that  department,  but  rather  against  the  factory  as  a  whole. 
In  like  manner,  in  a  department  having  machines,  frequently 
of  a  special  nature,  and  running  for  few  hours  a  week  only,  but 
which  are  essential  to  the  manufacture  of  that  department, 
then  the  fixed  charges,  in  respect  of  the  time  the  machines 
remain  idle,  should  be  spread  over  the  production  of  the  whole 
department,  through  the  medium  of  the  term  charges. 

M.\chixe'  Groups. 

In  a  large  machine  department  it  will  be  found  that  while 
the  new  machine  rate  contemplates  a  machine  rate  ^Jer  hour 
for  each  machine,  in  practice  the  machines  may  be  grouped 
under  similar  classes,  having  similar  expense  rates  per  hour,  in 
which  case  instead  of  having  numerous  rates  to  be  worked,  the 
rates  will  fall  into  a  small  number  of  groujis  averaging  from 
three  to  nine  groups  in  a  department. 

It  will  be  found  that  the  policy  of  working  on  the  machine 
group  hour  has  many  advantages,  and  will  considerablv  reduce 
the  expenses  of  the  cost  department  in  applying  factory 
expense  per  machine  hour  to  the  cost  accounts  ;,  as  by  posting 
productive  hours  and  labour  to  the  cost  accounts  under 
groups,  it  will  be  necessary  to  apjjly  the  factory  expense  on 
completion  of  the  job  only.  Whereas  when  working  on  rates 
for  individual  machines,  it  bepomes  necessary  to  apply  the 
factory  expense  to  each  individual  time  and  piece  work  ticket 
turned  in  by  the  worker  :  and  this,  it  will  readily  be  seen, 
entails  a  considerable  amount  of  work. 

In  applying  the  new  machine  hour  basis  to  a  machine  shop 
it  will  be  necessary,  at  the  outset,  to  ascertain  the  factory 
expense  incurred  per  hour  in  respect  of  each  machine,  and  for 
this  purpose  the  factory  expense  per  hour  may  be  divided  under 
three  headings  :  Fixed  charges,  such  as  rent,  rates,  deprecia- 
tion, &c.,  which  charges,  as  previously  intimated,  accrue  from 
day  to  dav  whether  the  machines  run  or  not.  These  charges 
will  be  apportioned  &xact  to  each  machine.  Term  charges  are 
said  to  accrue  in  proportion  to  the  hours  run  of  each  machine, 
or  group  of  machines,  and  comprise  such  items  as  charge 
hands,  shop  clerks,  storekeepers,  supervision,  timekeeping, 
costing  and  works  management.  The  rate  per  hour  for  term 
charges  will  be  ascertained  by  dividing  the  total  productive 
hours  worked  into  the  value  of  the  term  charges,  thus  giving 
the  rate  per  hour  over  all  machines  and  hand  labour  for  term 
charges.  Power  charges  require  to  be  dealt  with  separately, 
as  unlike  the  two  preceding  items  there  are  two  varying 
factors  to  consider,  these  being  the  varying  hours  the  machines 
may  run,  as  also  the  varying  horse  power  used  by  each  machine, 
or  group  of  machines.  Under  certain  conditions  it  may  also 
be  necessary  to  specially  treat  items  such  as  tool  supplies,  and 
repairs  to  machines,  by  allocating  them  separately  to  the 
machines,  instead  of  including  them  in  the  term  charges  ;  the 
necessity  would  naturally  depend  on  the  conditions  of  working. 
If  the  group  machine  system  be  carried  out,  it  will  naturally 
follow  that  fixed  charges  for  all  machines  in  any  particular 
group  will  be  totalled  for  the  group,  also  machine  hours  in 
respect  of  each  machine  in  each  group  will  be  totalled  foi:  the 
group.  The  apportionment  of  power  charges  for  hourly  rate, 
however,  requires  different  treatment.  These  can  be  ascertained 
by  adding  the  nominal  horse  power  of  all  machines  under  each 
group  and  multiplying  them  by  the  machine  hours  run  of  each 
group,  giving  the  nominal  horse-power  hours  in  each  group, 
and  apportioning  the  period  charge  for  power  in  iKoportion 
as  the  sum  of  the  nominal  horse-power  hours  in  each  group 
bears  to  the  total  nominal-  horse-power  hours  of  the  depart- 
ment. Where  machines  are  run  off  individual  motors  the  cost 
of  actual  horse  power  consumed  would  naturally  be  applied 
direct  to  the  machines  It  will  generally  be  found  that  such 
conditions  will  refer  to  special  or  large  machines.  The 
addition  of  the  hourly  rate  of  each  machine  or  group  of 
machines  for  fixed,  term,  and  power  charges,  mil  give  the 
machine-hour  rate  to  be  charged. 

A  further  method   of  handling  the  machine-hour  rate  is 
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retoniiiiendtMl  by  some  authorities.  This  method  eonteiu])lates 
setting  up  the  rate,  after  terminatioit  of  the  period,  in  which 
case  all  the  factors  as  to  hours  run  are  known.  The  factory 
expense  absori)tion  will  naturally  coincide  with  the  actual 
factory  expense  incurred,  and  therefore  no  adjustment  would 
be  required  for  factory  expense  over  or  under  absorbed. 

While  this  method  may  be  advantageous  in  certain  classes 
of  product  it  will  be  found,  if  same  were  applied  to  electrical 
manufacture,  that  considerable  difficulties  would  arise.  As 
the  rate  is  not  fixed  until  after  the  close  of  the  costing  period,  it 
naturally  fol!t)ws  that  no  costs  can  be  completed  during  the 
current  i)criod.  This  would  involve  an  accumulation  of  costs 
which  would  have  to  be  dealt  with  at  the  end  of  each  period, 
■which  accumulation  would  be  more  expensive  to  handle. 
There  would  also  be  considerable  delay  in  getting  out  prompt 
cost  returns,  whereas  in  the  method  outlined,  on  the  basis  of  the 
new  machine  rate,  where  the  rate  for  factory  expense  is 
estimated  in  advance,  costs  can  be  completed  immediately 
afttr  the  completion  of  the  job,  thus  enabling  feeder  depart- 
ments to  render  charges  to  main  departments,  and  for  main 
departments  to  complete  the  costs  of  finished  apparatus. 

Having  regard  to  the  varied  .sizes  and  classes  of  machinery 
m  the  machine  shops  of  an  electrical  manufacturing  concern, 
it  is  the  author's  opinion  that  allocation  of  factory  expense  can 
best  be  handled  by  the  application  of  the  new  machine  rate, 
and  preferably  under  the  machine  group  plan. 

Ar..?oRPTiox  OF  Factory  Expense. 

AVhatever  method  may  be  adopted  to  allocate  the  factory 
expense  to  the  product  of  the  department,  ^Jt  is  of  vital  im- 
portance that  proper  records  be  kept,  so  as  to  ascertain  the 
factory  expense  actually  absorbed,  as  also  the  factorv  expense 
actually  incurred,  and  any  discrei)ancy,  as  before  mentioned, 
should  be  adjusted  in  each  monthly  period,  in  the  departmental 
trading  account,  under  the  heading  of  factory  expense,  under- 
or  over-absorbed.  The  figure  of  under-  or  over-absorbed 
factory  expense  is  an  important  index  to  the  efficient  working 
of  the  department.  Information  as  to  factorv  expense  ha\'ing 
been  obtained  in  detail,  for  the  purpose  of  allocation  to  the 
departmental  trading  account,  it  will  be  well  to  reap  the  full 
advantages  which  may  be  gained  from  the  knowledge  of  same, 
by  furnishing  to  the  personnel  in  control  of  the  dejiartment 
such  information  ;  both  from  the  point  of  view  of  saving 
factory  expense,  and  also  of  their  having  a  more  intelligent 
view  of  the  working  of  the  particular  department. 

In  a  large  works  the  factory  expense  may  be  sub-divided, 
for  the  purposes  of  scrutiny,  under  three  headings  : — 

1.  Those  factory  expenses  which  are  under  or  subject  to  the 
control  of  the  foreman. 

2.  Those  factory  expenses  which  are  under  or  subject  to  the 
control  of  the  superintendent,  who  may  be  .supervising  more 
than  one  department. 

3.  Those  factory  expenses  which  are  subject  to  and  under 
the  control  of  the  management  only. 

The  foreman  will  be  aupplied  with  the  expenses  under  or 
subject  to  his  control,  and  the  superintendent  and  manage- 
ment with  the  complete  information.  Provided  the  informa- 
tion is  furnished  promptly,  there  can  be  little  doubt  that 
considerable  economies  will  be  forthcoming.  The  informa- 
tion should  be  supplied  in  a  manner  that  can  be  readily 
absorbed  by  the  foremen,  setting  out  each  period's  totals  and 
detailed  expenses  under  their  respective  headings.  A  further 
guide  for  quick  reference  may  be  furnished  by  setting  out  in  the 
respective  column  a  percentage  ratio  of  the  iiarticular  expense 
to  the  whole  of  the  expenses  of  the  department,  thus  detecting 
at  once  any  undue  or  disproportionate  increase  in  any  particu- 
lar class  of  expenditure.  Further,  if  the  full  advantages  are 
to  be  reaped  from  these  returns,  the  personnel  in  controtof  the 
department  should  be  led  to  understand  that  factory  expenses 
are  not  arrived  at  on  any  arbitrary  basis,  but  are  intended  to 
convey  the  actual  factory  expenses  incurred  by  the  particular 
department,  and  those  in  control  have  every  right,  should  they 
think  the  expenditure  unwarranted  or  unduly  high,  to  question 
same,  and  either  have  the  error,  if  any,  adjusted,  or  be  con- 
vinced as  to  the  corr  ■■'•t'-"  of  the  charge 


Interest  in  Relation  to  Costing.- 

Considerable  difference  of  opinion  exists  as  to  whether 
interest  on  the  fixed  assets  ein|)loyed  in  nuinufrtcture,  such  as 
buildings,  plant  and  machinery,  should,  or  should  not,  be 
included  in  costs.  Jlost  American  authorities  on  this  .subject 
advocate  the  inclusion  of  interest  in  costs,  whereas  the  general 
opinion  in  this  country  appears  to  be  to  the  contrary,  and  the 
author  learis  to  this  latter  view,  as  it  appears  to  be  logical  that 
if  interest  on  the  fixed  assets  is  to  be  included,  then  interest  on 
the  floating  assets  should  also  be  included.  In  |>ractice  the 
inclusion  of  interest  on  the  fixed  assets  presents  dilficulties  in 
working,  and  the  inclusion  of  interest  on  floating  assets  would 
be  impracticable.  In  this  connection,  and  in  support  of  the 
exclusion  of  interest,  one  cannot  do  better  than  (piote  extracts 
from  an  article  written  by  Mr.  A.  Lowes  Dickinson,  C.P.A.  (ypc 
■'  Journal  of  Accountancy,"  August,  1913),  where  he  deals 
fully  with  this  subject  frbm  the  point  of  view  of  exclusion  of 
interest  from  costs. 

His  fundamental  objection  is  that  interest  is  in  fact  profit  ; 
the  ])ractical  effects  of  his  objection  ar(>  :  (1)  That  from  tli(> 
account.uit's  standpoint,  co.sts  are  used  mainly  to  value  work 
in  progress  accounts  and  inventories,  and  if  interest  were 
included  there  would  be  undue  inflation  of  costs.  (2)  That 
it  is  impracticable  to  determine  the  rate  of  interest  on  any  but 
an  arbitrary  basis,  as  money  may  be  raised  on  mortgage  at 
5  per  cent.,  or  on  preferred  stock  at  7,^  per  cent.,  the  query 
arises  which  rate  would  be  charged.  (.3)  That  in  methods 
including  interest  on  plant,  buildings,  and  machinery,  there  is 
no  interest  included  on  working  capital.  (4)  That  to  include 
interest,  in  costs  of  operation,  results  in  concealing  from 
those  in  charge  of  the  business  the  exact  state  of  two  of  the 
most  important  factors  involved  in  profits,  i.e.,  the  amount 
of  capital  enijiloyed,  and  the  time  for  which  it  is  employed, 
and  consequently  the  actual  return  of  the  investment  necessarf 
to  produce  it  which  is  yielded  by  any  particular  article. 

General. 
Tool  Room  Sercice. — It  is  the  practice  in  some  works  to 
cover  the  cost  of  new  tools  by  the  addition  of  a  common 
percentage  to  the  cost  of  the  whole  of  the  product  or  ajjparatus. 
This  practice  is  undoubtedly  one  which  should  be  avoided,  as 
by  charging  tools  on  this  basis  the  apparatus  requiring  special 
develoi)ment  for  tools  does  not  bear  its  due  proportion  of 
costs,  whereas  on  the  other  hand  the  standard  product  is 
being  penalised  for  development  on  tools  to  a  far  greater  extent 
than  it  has  actually  incurred.  It  is  suggested  that  the  better 
method  of  handling  the  tool  room  service  is  to  deal  with  the 
charge  in  the  following  manner  :  (I)  The  cost  of  new  tools  which 
are  made  specially,  and  which  are  applical)le  only  to  a  particular 
job  or  apparatus,  as  also  the  maintenance  of  such  tools,  should 
be  charged  directly  to  the  cost  of  the  particular  job  or  apparatus. 
(2)  The  co.st  of  new  tools  for  the  development  of  standard 
or  general  apparatus  or  product  should  be  charged  to  the 
Factory  Ex[)en.se  (or  on  cost)  of  the  de])artment  manufactur- 
ing, thereby  apportioning  the  charge  generally  over  the 
product  of  that  department.  The  co.st  of  maintenance  of 
such  tools  should  be  treated  in  the  same  manner. 

Pouer  Home  Service. — The  power  house  should  be  treated  as 
a  separate  department,  all  charges  for  fuel,  wages,  rent, 
depreciation,  &c.,  being  charged  against  same,  and  the  unit 
cost  of  the  power  generated  can  readily  be  arrived  at  by 
taking  the  total  cost  of  the  power  house  against  the  total 
units  of  power  generated.  The  cost  per  unit  for  pur})oses  of 
charging  out  should  be  based  on  the  units  transmitted,  and 
not  generated,  otherwise  the  loss  in  transmission  will  not  be 
taken  care  of.  The  charges  for  power  ser\ace  to  departments 
will  be  calculated  on  the  foregomg  basis,  as  per  the  amount 
metered  to  each  department. 

EngineeriiKj  and  Drafting  Charges. — It  is  the  practice  in 
many  works  to  dispose  of  these  charges  over  the  cost  of 
apparatus  or  product,  on  a  fixed  percentage  basis.  It  is 
suggested  that  these  charges  can  be  best  handled  in  the 
following  manner  :  (1)  Engineering  and  drafting  applied  to 
special  development  in  connection  with  particular  aii])aratus. 
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in  which  case  the  cost  of  engineering  and  drafting  should  be 
charged  against  the  particular  apparatus.  (2)  Engineering 
and  drafting  employed  in  connection  with  the  general  product 
of  the  department  should  be  charged  to  the  particular  depart- 
ment's factory  e.xpense.  (3)  Engineering  and  drafting 
employed  on  development  in  connection  with  projects  and 
tenders  would  not  be  charged  against  the  particular  works 
department  concerned,  but  against  the  selling  expenses. 

The  cost  of  scrapping  material  due  to  either  bad  workmanship, 
faulty  material,  or  incorrect  design,  should  be  charged  to  their 
resjjective  accounts,   and   a   return   should  be  made  to   the 


management  each  period,  setting  out  the  cost  of  such  scrapped 
material  under  its  respective  heading. 

In  conclusion  :  Where  manufacturers  have  more  than  one 
works  under  their  control,  one  of  the  greatest  aids  to  efficiency 
is  correct  comparison  of  costs,  as  between  one  works  and  another 
on  similar  classes  of  product.  Whilst  admitting  that  owing  to 
varying  conditions  costing  cannot  be  carried  out  on  a  precisely 
similar  basis,  it  will  be  conceded  that  a  uniform  system  of 
accounts,  departmental  trading  accounts,  and  costing  can  b'e 
applied,  which  is  capable  of  producing  accurate  and  com- 
parable trading  and  cost  results. 


Telephone  Repeaters.^ 

By    B.    GHERARDI    and    F.    B.     JEWETT. 

(Continued  from  p.  .519.) 


III.  The  distinction  between  electronic  and  gaseous  repeating 
elements  is  not  a  matter  of  the  presence  or  absence  of  gas,  since  an 
absolute  vacuum  is  unobtainable.  It  is  rather  a  matter  of  whether 
or  not  gas  is  an  irrelevant  and  undesirable  element  or  an  indispens- 
able one. 

III.  (a)  In  the  repeating  element  of  von  Lieben,  invented  in 
Europe  somewhat  later  than  the  time  the  audion  was  produced  here, 
gas  is  an  essential  constituent.  This  device  has  a  Wehnelt  cathode, 
i.e.,  a  filament  coated  with  oxides  of  the  alkaline  earths  from  which 
electrons  are  thermionically  emitted.  The  function  of  the  cathode 
is  not,  however,  to  provide  all  the  carriers  as  in  the  case  of  the 
filament  of  the  audion,  but  rather  to  provide  means  for  ionising  the 


Fig.  7. 

gas  present  in  the  tube.  The  tube  is  a  three-element  device  and  has, 
in  addition  to  the  thermionic  cathode,  an  anode  of  aluminium  and 
an  intermediate  sieve-like  electrode  in  the  form  of  a  perforated 
aluminium  disc.  If  the  cathode  and  sieve  are  used  as  the  injiut 
circuit,  corresponding  to  the  filament-grid  circuit  of  the  audion,  the 
impedance  of  this  input  circuit  nill  vary  with  the  impressed  voltage, 
resulting  in  a  serious  distortion. 

The  presence  of  both  kinds  of  carriers  makes  impossible  the 
simple  expedient  which  is  so  valuable  in  the  case  of  the  audion 
where  the  unilateral  conductivity  of  the  grid-filament  circuit  is 
utiUsed.  Further  the  pressure  of  the  gas  within  the  tubes  is  subject 
to  fluctuations,  almost  impossible  to  control  and  resulting  in  large 
variation  in  araplihcation.  In  comparison  with  the  electronic  device 
the  von  Lieben  tube  is  seriously  deficient  as  a  telephone  repeater, 
and  the  electrostatic  control  of  gaseous  devices  has  not  been  found 
capable  of  as  efficient  and  simple  application  to  telephonic  problems 
as  is  the  electrostatic  control  of  electronic  devices. 

III.  (6)  The  electromagnetic  control  of  gaseous  devices  has  like- 
wise been  investigated  for  telephonic  purposes.  The  oppositely 
moving  streams  of  positive  and  negative  carriers  will  be  deflected 
in  the  same  direction  by  an  electromagnetic  field.  Provided  that 
the  motion  of  such  a  discharge  stream  may  Ije  made  to  alter  properly 
the  conductivity  of  either  the  circuit  of  the  discharge  itself  or  of 
some  auxiliary  circuit  a  repeating  element  may  be  formed. 

.Some  of  the  early  work  on  such  systems  is  that  of  Hewitt,  whose 
experiments  on  mercury  vajjour  arcs  are  well  known.  A  later  step 
in  the  development  of  an  electromagnetically  controlled  mercurv  arc 
repeater  was  taken  by  Dr.  H.  D.  Arnold.     He  utilised  an  auxiliary 


circuit  for  the  output  and  so  disjiosed  it  that  its  conductivity  was 
altered  in  conformity  to  the  motion  of  the  arc  stream.  In  the 
general  idea  of  using  a  mercury  arc  stream  and  influencing  it  mag- 
netically, Arnold,  of  coirrse,  follows  Hewitt. 

The  device  as  originally  described  for  patent  is  shown  in  Fie.  7. 
.\n  auxiliary  anode,  formed  by  a  mercury  electrode  shown  at  A'  is 
used  for  starting  the  arc  stream.  In  this  form  the  arc  is  struck  by 
tilting  the  tube  and  allowing  the  mercury  of  the  anode  A'  to  run 
into  contact  ^^^th  that  of  the  main  cathode  C.  As  the  tube  is 
restored  to  its  vertical  position  an  arc  is  formed  between -4' and  C, 
provided  that  the  key  K  has  been  closed.  Opening  the  circuit  at  K 
allows  the  arc  to  form  between  C  and  A. 

This  gaseous  device  is  capable  of  good  amiilification  and  is  fairly 
free  from  distortion  except  such  as  may  result  from  the  impedance 
of  the  electromagnet  being  identical  with  that  of  a  telephone  line. 
It  was  tried  experimentally  on  telephone  lines,  but  has  never  been 
used  for  any  length  of  time  and  then  only  under  special  engineering 
supervision. 

III.  (c)  The  third  type  of  gaseous  device  which  we  have  investi- 
gated as  a  possible  repeater  is  the  negative  resistance  type. 

For  an  ordinary  resistance  the  sloj:)e  of  the  relation  of  voltage 
and  current  is  positive  in  the  usual  sense,  since  for  any  point  on 
the  curve  dV/rU  is  positive,  and  represents  a  slope  of  less  than 
90  deg.,  measured  counter-clockuise  from  the  axis  of  /.  For  the 
arc,  however,  with  its  falling  characteristic,  the  slope  is  negative. 
The  resistance  which  the  arc  oft'ers  to  a  change  in  its  condition  is 
thus  to  be  considered  negative. 

If  an  arc  is  connected  in  series  A\-ith  an  ohmic  resistance  and  a 
soiu'ce  of  potential,  as  shown' in  Fig.  S,  the  arc,  owing  to  its  falling 


Fig.  S. 

characteristic,  has  the  effect  of  making  the  total  resistance  in  the 
circuit  appear  to  be  less  when  small  current  variations  exist  in  the 
circuit  than  when  steady  conditions  exist.  Any  small  increase  in 
current  is  accompanied  by  a  decrease  in  the  voltage  across  the  arc 
itself,  thus  leaving  a  still  greater  voltage  across  the  ohmic  resistance 
than  would  be  obtained  if  the  circiut  consisted  merely  of  elements 
obeying  Ohm's  law.  If  the  source,  F,  is  a  transmitter  and  if  there 
is  in  the  circuit  also  a  receiver,  the  energy  received  by  the  latter 
may,  under  proper  conditions,  be  gi-eater  than  that  delivered  to  the 
circuit  by  the  transmitter.  In  other  words,  there  is  a  possible 
telephonic  ampUfication,  to  a  degree  which  depends  upon  the 
relative  magnitudes  of  the  negative  resistance  and  the  external 
ohmic  resistance.  The  external  resistance  may  in  part  be  tliAt  of  a 
telephone  line.  The  negative  resistance  of  the  arc  can  never  do 
more  than  remove  some  of  the  ett'ects  of  the  external  resistance.  If 
it  could  do  more,  the  circuit  would  "  sing."     We  have  found  that 
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"the  system  can  ne^•e^  increase  the  loudness  of  telephone  speech 
unless  the  line  resistance  itself  is  sufficient  to  stabilise  the  arc.  In 
practice  the  arc  would  have  to  be  connected  to  various  telephone 
lines,  each  having  different  characteristics,  and  in  order  that  an  arc 
which  will  ani])lify.  when  connected  to  a  hisih  resistanct"  line,  shall 
not  ■'  sinp  "'  when  connected  to  a  line  of  lower  resistance,  a  certain 
amount  of  extra  external  resistance  has  to  l>e  added  to  the  arc 
circuit,  which  resistance  will  Ije  different  for  each  different  type  of 
line.  For  practical  telephony,  therefon\  this  nojiative  resistance 
device  is  not  of  service.  Jloreover,  the  dynamic  characteristic  of 
the  arc  varies  with  the  frequency  of  the  inipre.ssod  telephonic  waves, 
giving  prohibitive  distortion  and  variable  aniplilication.  Finally, 
the  negative  resistance  device  would  be  too  unsteady  for  practical 
use. 

The  two  devices  which  we  have  found  practicable  under  the 
exacting  requirements  of  commercial  telephone  service  are  the 
receiver-transmitter  element  and  the  three  electrode  vacuum  tube 
or  audion.  The  electromagnetically  controlled  arc  stream  with 
au-\iliary  electrodes,  although  used  by  us  to  a  limited  extent  experi- 
mentally, and  possessing  many  of  the  characteristics  of  a  commercial 
telephone  re])eater,  is  not  in  its  present  state  of  development  adapted 
to  general  telephonic  use.  Of  the  three  types,  mechanical,  electronic 
and  gaseous,  the  electronic  device  with  its  thermionic  emission  is 
the  most  nearly  perfect. 

The  Repeater  Circot. 
The  electrical  network  by  means  of  which  one  or  more  repeater 
elements  may  be  associated  with  the  telephone  lines  is  conveniently 
known  as  the  "  re[jeater  circuit."'  In  two-way  operation,  such  as 
telephony  requires,  there  may  be  distinguished  three  general  t^-pes 
of  such  circuits,  of  which  the  bridge  or  balanced  circuit  is  the  more 
usual  tyj)e. 
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The  other  types,  e.g.,  "  the  booster,"  do  not  depend  upon  balance 
for  their  successful  operation.  Fig.  9  shows  one  form  of  .series 
booster,  in  which  the  input  and  output  of  the  element  are  connected 
in  series  with  eacli  other  and  with  the  line.  A  form  of  shunt  booster 
is  similarly  indicated  in  Fig.  10.  Many  other  forms  of  booster  circuit 
are  possible.  Negative  resistance  devices  are  adapted  to  the  booster 
scheme  of  connection.  In  booster  circuits  there  is,  for  operation 
without  singing,  a  limiting  relationship  between  the  amplification 
and  the  impedance  of  the  line.  Part  or  all  of  the  output  ciu-rent-s 
from  the  element  must  How  through  the  input  circuit  of  the  elcmqnt 
itself.  Thus  the  amplification  of  the  incoming  telephonic  current 
dejiends  upon  the  •  building  up  "  of  currents  in  the  circuit  by  the 
interaction  of  input  and  output.  If  the  lines  do  not  offer  a  sufficient 
Joad  such  a  circuit  with  its  element  may  act  as  an  oscillation 
generator,  i.e.,  there  may  be  singing. 
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The  third  type  of  repeater  circuit  is  somewhat  analogous  to  the 
single  line  repeater  of  telegraph  practi.se.  Incoming  voice  currents 
operate  sensitive  relays  which  switch  the  terminals  of  the  element 
according  to  the  direction  from  which  the  voice  currents  originate 
so  that  the  circuit  is  equivalent  at  any  instant  to  a  one-«ay  repeater 
circuit.  These  tyjjes  of  circuit,  which  do  not  depend  upon  balance, 
have  in  general  been  found  not  so  desirable  for  practical  u-se  as  the 
bridge  type  of  duplex  circuit  and  \tTll  not  be  discussed  in  further 
detail. 

The  "21-TypE"  of  Cihcittt. 

Of  the  bridge  type  we  may  distinguish  two  clas.ses  depending 
upon  whether  a  single  repeater  element  is  used  to  amplifv  trans- 
mission in  the  two  directions  or  whether  separate  elements  are  used 
for  the  opposite  directions.  The  tjTiical  circuit  shown  in  Fig.  11  is 
obiioui^y  of  the  first  clas.s.  .Such  circuits  we  may  call  ••21-t\-pe," 
indicating  two-way,  oneelement  circuits.  The  other  class,  which 
we  shall  discuss  a  little  later,  is  generally  known  as  the  '•  22-type," 
■since  it  is  a  two-way,  two-element  circuit. 


The  input  and  output  terminals  of  the  element  in  the  21  tyjie 
circuit,  may  obviously  lx>  interchangeii  withovit  altering  the  ]ihysical 
o|)eration  of  the  (ircuit,  in  which  case  the  clement  transmits  to 
the  two  lines  in  parallel  instead  of  in  scries.  The  choice  iK'tween 
these  two  connections  is  influenced  lar;:ely  bytlieea.se  with  which, 
through  the  medium  of  re]x>ating  coils,"  the  input  and  output 
imix-dances  of  the  element  may  lie  made  similar  to  the  imix-dances 
of  the  network  to  which  tliev  are  connected. 
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A  practical  form  of  the  21  circuit  is  shown  in  Fig.  12  with  its 
associated  vacuum  tube  amplifier.  The  incoming  energy  is  supplied 
through  an  input  refwating  coil,  Ijctwccn  which  and  the  telephone 
lines  is  interposed  a  '"  filter  "  (not  shown)  .  This  filter  is  a  physically 
periodic  structure,  consisting  of  similar  networks  in  series,  which  is 
so  designed  as  to  discriminate  against  the  passage  of  sinusoidal 
currents  of  frequencies  above  or  below  the  necessary  telephone 
range.  It  thus  prevents  the  element  from  receiWng  curl-ents  which 
arise  from  the  simultaneous  use  of  the  metallic  circuits  of  the  tele- 
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phone  line  for  telegraph  currents  op  other  signal  currents.  The 
potentiometer  regulates  the  gain  occasioned  by  the  element.  Re- 
tardation coils  and  condensers  prevent  cross-talk  into  adjacent 
telephone  circuits  and  to  permit  the  use  of  a  common  battery  to 
sujiply  all  the  rejx'ater  sets  at  any  repeater  station.  A  rheostat 
controls  the  heating  of  the  filament  and  thus  its  thermionic  emission. 

(To  he.  continued.) 


Scientific  Method — Its  Philosophy 
and  Practice. 


In  a  book  with  this  title,  Mr.  F.  W.  Westaways  aim  is  to  show 
those  interested  in  scientific  teaching  how  important  is  a  knowledge 
of  philosophical  thought  and  the  history  of  scientific  method  from 
the  time  of  ancient  Greece  to  the  present  day.  The  history  and 
methods  of  the  chief  philosophers  and  scientists  are  briefly  described, 
showing  where  they  failed  and  how  they  helped  the  advance  of 
scientific  thought.  The  end  of  the  book  deals  with  some  elementary 
principles  of  science  teaching.  The  importance  of  teaching  the 
pupils  to  form  their  premises  from  their  own  personal  observations  is 
emphasised.  The  apjiendix  deals  with  a  re\'iew  of  German  and 
English  methods  of  education,  and  a  plea  in  the  curriculum  of 
English  schools  and  universities  for  a  larger  place  for  research.  The 
book  is  one  which  should  be  in  the  hands  of  everv  teacher  of  science. 
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The  Largest  Rolling  Mill  in  the  World. 

A  20,500  h.p.  Electrically  Driven  nritish  Installation. 

(Concluded from  pai/e  521.) 


Excites  Set  and  Auxiliaries. 
The  exciter  set  is  a  five-unit  set  embodying  the  following  machines  : 

(1)  An   induction    motor    for    driving    the    complete   exciter   set; 

(2)  an  exciter  for  the  main  generators  ;  (3)  an  exciter  for  the  mill 
motor;  (4)  a  booster  working  in  conjunction  with  the  exciter  for 
the  mill  motor  :  and  (.5)  a  small  direct-cm-rent  generatoi-  used  fni- 
exciting  various  machines  and  driving  auxiliary  motors.  The  ex- 
citer set  driving  motor  is  a  three-])hase  sliji-ring  induction  moloi'. 
rated  200  H.!'.,  770  i-evs.  [icr  min,,  2,7.50  volts,  40  cycl?s,  and  calls 


Fig.  6. — View  of  the  Coxtkollep,  with  C'-ivek  Removed. 

for  no  special  comment.  The  exciter  for  the  main  generators  has 
threfe  field  windings,  the  functions  of  wliich  are  as  follows  :  (a)  main 
shunt  field  winding  regulated  and  rcver.sed  by  controller  ;  ('))  ditfc]-- 
ential  shunt  field  winding  cormeoted  across  the  armature  of  one  of 
the  main  generators  ;  and  ('■)  differential  series  field  winding  con- 
nected across  an  inductive  diverter  in  the  main  circuit  supplying 
the  mill  motor. 

The  action  of  these  fields  in  relation  to  each  other  is  as  follows  ; — 
The  exciter  field  windings  («)  and  {b)  oppose  each  other  and  normallv 
maintain  a  balance  which  results  in  an  exciter 
field  strength  cori'csponding  to  the  particular 
main  generator  voltage  at  the  time,  i.e.,  to 
the  actual  position  of  the  controller  handle. 
When  the  mill  motor  is  reversed,  if  the  con- 
troller handle  is  moved  quickly  with  the  object 
of  varying  the  main  generator  voltage  suddenly, 
the  relative  values  of  the  exciter  field  windings 
(a)  and  {b)  will  Ijecome  unbalanced.  The  effect 
of  this  will  then  be  as  follows  :  Commencing 
with  the  controller  in  the  "  off  "  position,  the 
main  shunt  field  winding  (a)  is  now  unexcited. 
therefore  the  main  generator  field  winding  is 
also  unexcited;  and  consequently  the  differen- 
tial shunt  winding  (',■)  is  unexcited. 

Assume  now  that  the  controller  handle  is 
moved  quicldy  so  that  the  main  generator  field 
is  built  up  and  the  mill  motor  starts  rotating. 
If  the  main  generator  voltage  lags  behind  the 
exciter  voltage  the  ampere  turn  value  of  the 
differential  shunt  field  wiaiding  lb)  will  be  less 
than  if  no  lagging  had  occurred.  The  result  of 
this  is  that  the  normal  balance  betw-een  the  exciter 
field  windings  (a)  and  (6),  which,  as  previously 
stated,  oppose  each  other,  is  disturbed.  Conse- 
quently the  resultant  ampere-tiu-ns  on  the  exciter 
field  will  increase  in  value,  thus  compelling  the 
m.iin  generator  field. and  therefore  the  main  gener- 
ator voltage,  to  build  up  more  rapidly  than  would 


iithiiwisp  be  the  case,  until  the  balance  between  the  exciter  field 
winding's  (a)  and  (b)  is  again  restored. 

m  When  the  main  generator  voltage  is  reduced — on  reversing  the 
mill  motor — a  converse  result  will  be  obtained.  In  this  case  if  the 
main  generator  voltage  does  not  die  away  as  quickly  as  the  exciter 
\'oltage  the  amjiere-turn  value  of  Ihe  differential  shunt  field  winding 
{h)  will  be  (irea'.er  than  if  no  lagging  had  occurred.  The  relative 
values  Ijetween  the  exciter  field  windings  (u)  and  (6)  again  become 
unlialanced.  The  resultant  ampere-turns  on  the  exciter  field  will 
decrease  in  value  and  thus  the  main  generator  field  will  tend  to 
decrease  rapidly  in  strength  until  the  generator  voltage  reaches 
the  value  corresponding  to  the  position  of  the  conti'oUer  handle, 
Aihen  a  balance  between  the  exciter  field  windings  ((t)  and  (6)  is 
once  more  restored. 

Tlie  main  effect,  therefore,  of  the  differential  shunt  field  winding 
(/))  is  to  decrease  the  period  lequired  for  the  field  of  the  main 
generators  to  build  up  or  die  away  and  consequently  the  time 
required  to  reverse  the  mill  motor  from  40  revs,  per  min.  in  one 
direction  of  rotation  to  40  revs,  per  min,  in  the  reverse  direction. 
The  actual  time  required  for  the  reversal  is  less  than  3  seconds, 
which  is  an  extraordinary  goo.i  result  for  such  a  large  machine. 

Subsidiary  effects  of  this  field  winding  [h)  are  :  (1)  To  neutralise 
any  residual  flux  remaining  in  either  the  exciter  or  the  main  genera- 
tors, and  thus  to  prevent  "'  creeping  ''  of  the  motor,  with  the  con- 
troller in  the  "  off  "  position  from  taking  place  ;  and  (2)  to  tend  to 
prevent  the  main  generator  voltage  from  increasing  excessively 
wiien  the  mill  motor  is  reversed  while  running  light. 

The  fimction  of  the  differential  S'^ries  field  winding  (r)  is  to  reduce 
the  exciter  voltage  in  the  event  of  excessive  overloads  on  the  mill 
motor,  and  to  i-educe  the  maximum  short  circuit  current  which, 
would  flow  between  the  main  generators  and  the  mill  motor  in  the 
event  of  the  mill  "  stalling." 

The  excitation  of  the  mill  motor  is  obtained  from  the  exciter  (3) 
and  booster  (4)  in  the  following  manner.  The  exciter  has  two  shunt 
field  windings  :  [d)  a  main  shunt  field  winding  controlled  within 
reqmred  limits  by  contacts  on  the  "'  Ward  Leonard  "  type  con- 
troller, and  ((')  an  auxiliary  shunt  field  winding  excited  by  the  booster, 
which  either  opposes  or  boosts  the  main  shunt  field  winding  id)  as 
requii-ed.  The  booster  has  also  two  field  windings :  (/)  a  field 
winding  connected  in  series  with  the  main  shunt  field  winding  \d) 
of  the  exciter,  and  (f/)  a  field  winding  connected  in  the  mill  motor 
field  circuit. 

The  two  booster  field  windings  (/)  and  (n)  oppose  each  other 
and  under  steady  conditions  there  is  no  resultant  flux.  When  tho 
mill  motor  is  speeded  up,  the  time  lag  of  the  motor  field  causes 
the  field  {(])  of  the  booster  to  be  stronger  than  the  field  (/),  and 


Fig.  7. — Mill  iljToii  Partly  Ekected. 
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thus  a  resultant'  voltage  is  generated  in  the  booster  armature. 
This  resultant  booster  voltage  excites  the  auxiliary  shunt  tielil 
winding  (f)  of  the  exciter  in  such  a  direction  that  the  Hux  of  the 
latter  is  decreased,  thus  causing  a  teni|)orary  drop  in  the  exciter 
volts  and  a  corresponding  weakening  of  the  licld  of  the  mill  motor. 
As  the  mill  motor  lield  reaches  the  steady  value  corresponding  to 
the  pa«ition  of  the  controller  lever,  the  booster  volts  gradually  drop 
to  zero.  The  ctTect  of  the  foregoing  is  to  reduce  the  time  required 
to  accelerate  the  mill  motor  from  40  to  70  revs,  jicr  min. 

Similarly,  when  the  mill  motor  is  slowed  up.  the  time  lag  of 
the  mill  motor  field  causes  the  series  Held  winding  ((/)  of 
the  booster  to  be  weaker  than  the  shnnt  field  winding  (/), 
resulting  in  a  booster  voltage  which  is  in  a  reverse  direction 
to  that  which  was  the  case  when  the  mill  motor  was  accelerated. 
The  auxiliary  shunt  field  winding  (e)  of  the  exciter  is,  therefore, 


small  fraction  of  the  time  required  when  the  s|x<oial  licld  windings, 
as  described  abox'c,  are  disconnected.  There  is  no  doubt  that  this 
mill  motor  couUl  I*  rever.«ed  from  70  revs,  jier  min.  in  one  direction 
of  rotation  to  70  revs,  per  min.  in  the  reverse  direction  in  about 
5  second.*. 

1  )1KECT-CURREST   SwiTClU:  KAR. 

The  direct  (urrcnt  switchgcar  consists  of  a  main  instrument  panel, 
an  exciter  licld  panel,  a  main  generator  and  mill  motor  lield  jianel, 
and  an  exciter  i)anel  for  the  small  direct-c\invnl  supply  generator 
for  the  auxiliaries. 

Controller. 

The  controller  is  mounted  on  a  platform  overlooking  the  main 
rolls,  so  that  the  ojicrator  of  the  controller  has  a  full  view  of  the 


Fig.  8. — Octlixe  Views  of  Mill  Motor. 


excited  in  a  direction  which  assists  the  main  shunt  field  winding  (/l), 
thus  temporarily  boosting  uj)  the  exciter  voltage  and  impressing  a 
higher  voltage  on  the  field  of  the  mill  motor.  The  booster  volts 
again  drop  to  zero  when  the  booster  fields  become  equalised.  The 
effect  of  the  foregoing  is  to  reduce  the  time  required  to  decelerate 
the  mill  motor  from  70  to  40  revs,  jier  min. 

With  this  arrangement  of  excitation  for  the  mill  motor  the  time 
actually  taken  for  the  motor  field  to  build  up  or  die  away  is  only  a 


Fig.  9.— -Starting  and   Slip  Regulating  Contactor  Panel  Controlling  the  Rotor 
OF  the  Slip-ring  Induction  Motor  for  Driving  the  Fly-wheel  Motor-generator  Set. 


mill,  and  is  thus  able  to  follow  the  various  passes  and  manipulations 
of  the  billet. 

The  controller  is  illustrated  in  Fig.  6,  and  consists  of  a  horizontal 
cylinder  with  reversing  and  regulating  contacts  for  the  generator 
e.xciter,  regulating  contacts  for  the  mill  motor  exciter  and  inter- 
locking contacts  for  the  circuit  breakers.  The  contacts  for  the 
motor  exciter  are  arranged  so  that  the  resistance  is 'not  cut  in  until 
after  all  tlie  resistance  is  cut  out  of  the  generator  exciter  field.  The 
cylinder  is  operated  through  gearing  by  means 
of  a  lever  working  in  a  slot  on  the  gate 
principle.  Dashpots,  with  needle-valves  for 
adjusting  the  action,  are  u.sed  to  prevent  too 
rapid  an  operation  of  the  lever.  A  push  button 
for  tripping  the  circuit  breakers  in  emergency 
is  mounted  on  the  controller  frame.  The  various 
l)arts  of  the  controller  have  been  very  hea\dly 
constructed  on  account  of  the  rough  handling 
which  mill  apparatus  of  this  description  usually 
receives. 

Mill  Motor  and  Auxiliaries. 

The  mill  motor  is  illustrated  in  Fig.  7,  and 
Fig.  8  shows  an  outline.  The  motor  is  a  double- 
unit  machine  with  the  two  units  connected  in 
series,  the  mid-point  being  at  earth  potential,  so 
that  the  maximum  voltage  to  earth  is  800.  The 
continuous  capacity  of  the  motor  is  6,750  H.p. 
at  40  revs,  jjer  min.,  1.600  volts,  and  a  jx-ak  load 
capacity  of  20,500  h.p.,  1,600  volts,  40  revs. 
))ci'  min.  The  speed  can  be  further  increased 
up  to  70  revs,  jier  min.  by  weakening  the  motor 
Held, 

Oscillograph  tests  on  a  similar  motor  built  by 
the  British  Thomson-  Houston  Company  show 
that  this  machine  is  capable  of  l)eing  reversed 
from  40  revs,  per  min.  in  one  direction  to  40 
revs,  per  min.  in  the  opposite  direction  in  less 
tlian  three  seconds.  This  rate  of  reversal  is 
considerably  greater  than  \vill  usually  be 
required  in  service.  The  maximum  peak- 
load   corresponds    to     a    torque     of     approxi- 
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mately  1,200  ton-ft.  (2,700,000  Ib.-ft.),  and  the  motor  is  thus  the 
largest  which  has  been  built  in  any  country  up  to  the  present  time. 
The  bearings  are  arranged  for"  either  oil  or  grease  lubrication. 
The  oil  lubrication  is  pressure  fed  from  an  overhead  tank  which  is 
kept  full^bv  a  duplicate  system  of  oil-pumps  driven  by  small 
auxiliary  motors.  ^The  mill"  motor  is  ventilated  \rith  filtered  air 
from  a  wet  air  filter  located  in  a  jjit  close  to  the  motor-house,  and 


With  peak  loads  of  very  short  duration  this  permanent  resistance 
causes  tlie  induction  motor  six-ed  to  decrease  sufficiently  to  enable 
the  flywheel  of  the  motor  generator  set  to  give  out  enough  energy 
to  carry  the  set  through  such  pt-ak  loads.  The  energy  available, 
however,  would  not  suffice  should  a  heavier  overload  of  long  duration 
follow,  and  as  a  result  the  load  would  be  transferred  from  the  flj'- 
wheel  to  the  induction  motor  again.     The  stator  current  of  the 
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is  driven  bj-  an  auxiUary  induction  motor.  The  weight  of  the  com- 
plete mill  motor  is  420  tons  and  the  weight  of  the  revolving  part 
120  tons.  The  journals  are  30  in.  in  diameter.  These  figures  give 
some  idea  of  the  immense  proportions  of  the  motor. 

Slip  Regulating  and  Starting  Contactoe  Panel  for  the 
Motor  Generator  Set. 

In  view  of  the'  intermittent  nature  of  the  load  on  the  mill  motor 
and  consequently  on  the  main  generators  suppljnng  current  to  the 
same,  and  in  order  to  obviate  too  heavy  a  de- 
mand from  the  supply  system,  a  siiecial  starting 
and  slip  regulating  contactor  panel  is  provided 
for  the  control  of  the  induction  motor  driving 
the  flywheel  motor-generator  set.         i*  ^tM 

The  panel  controls  the  rotor  circuit  of  the 
motor  only,  the  stator  being  controlled  ;by 
separate  oil-break  switchgear.  The  panel  is 
illustrated  in  Fig.  9  and  has  mounted  18  double- 
pole  alternating-ciurent  contactors,  four  notch- 
ing relays  for  controlling  the  same  and  a  special 
quick  acting  overload  relay  for  giving  the  slip 
regulating  featme.  The  latter  relay  is  shown 
in  Fig.  9  at  the  top  left-hand  corner  of  the 
panel.  "»-%>«.; 

Eight  of  the  18  contactors  are  used  for  start- 
ing the  motor,  the  remaining  ten  complete  the 
starting  cycle  and  provide  the  slip  regulating 
feature.  Two  of  the  notching  relays  control  the 
starting  contactors  and  the  remaining  two  are 
used  to  notch  back  the  slip  regulating  contactore 
after  the  quick  acting  overload  relay  has  caused 
them  to  open  successively.  When  the  induction 
motor  has  been  started  up  and  the  mill  motor 
is  ruiming  light,  the  last  of  the  starting,  and  all 
of  the  regulating,  contactors  are  closed.  All  the 
external  resistance  in  the  rotor  circuit  of  the 
induction  motor  is  thus  short-circuited  with 
the  exception  of  a  small  amount  of  resistance 
which  is  permanently  left  in  circuit. 


motor  will  in  consequence  increase,  and  on  reaching  a  certain  pre- 
determined value  wiU  cause  the  quick-acting  overload  relay  to 
operate.  The  first  of  the  series  of  slip  regulating  contactors  will 
then  ojien,  thus  inserting  additional  resistance  in  the  rotor  circuit. 
The  speed  of  the  induction  motor  will  consequently  tend  to  decrease 
and  the  load  will  be  transferred  to  the  fly-wheel,  which  will  give 
out  energy  while  decreasing  from  the  old  speed  to  the  new  speed, 
as  determined  by  the  amount  of  resistance  inserted  in  the  rotor 
circuit. 


Fig.   11. — View   of  the  .Spei- ial  Plate  Handling  Table. 
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The  stator  current  input  will  then  decrease,  causing  the  quick- 
acting  relay  contacts  to  clote,  with  the  result  that  only  one  of  the 
slip  regulating  contactors  remains  in  action.  If.  however,  the 
overload  persists,  the  Hy-wheol.  having  dcorcaiwd  in  si^eed  to  that 
corresponding  to  the  amount  of  rotor  resistance  inserted,  will  be 
unable  to  give  out  more  energy  and  the  induction  motor  must  again 
deal  with  the  load.  The  stator  current  will  incrca.se  a  second  time, 
and  at  the  same  pit- determined  vahie  the  quick-acting  overload 
relay  will  operate  again,  opening  the  second  slip  regulating  contactor 
and  inserting  a  further  amount  of  resistance  in  the  rotor  circuit. 
As  previously  described,  the  motor  will  then  still  further  tend  to 
decrease  in  s|)ectl  and  thus  allow  the  fly-wheel  to  relieve  the  motor 
of  a  portion  of  the  load. 

These  series  of  operations  mil  continue  until  the  jjeak  load  is 
removed  or  until  all  the  resistance  is  inserted.  When  this  occurs 
the  slip  regulating  contactors  which  have  been  opened  under  the 
action  of  the  (|uick-acting  overload  relay  will  lie  closed  again  by 
the  notching  relays  previously  mentioned.  The  resistance  which 
has  been  inserted  in  the  rotor  circuit  is  thus  cut  out,  enabling  the 
motor  to  regain  normal  speed,  and  the  tly-whcel  to  stoif  up  more 
energy  ready  to  deal  with  the  next  jieak  load  on  the  s\-stem,  in  a 
similar  manner.     A  diagram  of  connections  is  given  in  Fig.  10. 

The  voltage  drop  in  the  main  generators  is  compensated  bv 
cutting  out  a  resistance  in  the  exciter  circuit  by  special  contacts 
on  the  slip  regulating  contactors.  This  keeps  the  voltage  approxi- 
mately constant  even  when  the  generator  speed  falls  considerablv. 

AlXJLI.\RY    Pl..\NT. 

All  the  au.xiliaries  in  the  plate  mill  ai-c  driven  by  G.E.C.  inotora. 
On  leaving  the  mill  the  plate  passes  through  a  straightening  machine, 
driven  by  a  2.iO-H.p.  B.T.-H.  motor,  and  then  to  the  hot  bank  where 
it  is  handled  by  means  of  G.K.t'.  skid  magnets  of  novel-ilcsigii^ 
which  take  the  plate  off  at  right  angles  to  its  former  direction. 
The  plates  are  delivered  by  live  rolls  to  a  special  plate  handling 
table,  as  shown  in  Fig.  11.  This  table  is  provided  with  a  series  of 
specially  designed  rotary  magnets,  these  being  operated  by  motors 
and  mo\-ing  the  plate  at  right  angles  to  the  former  position.     A 


necessarily  means  a  good  deal  of  maintenance  and  repair  work. 
Very  complete  shops  for  carrying  out  these  o|x>rations  have  been 
established  at  WaritMibv.  We  have  to  thank  .Messrs.  Dornian  A 
lx)ng  for  [KMinissioii  to  view  this  very  intciistiiig  installation  and 
their  chief  clcrtriciil  engineer.  .Mr.  A.  Davidson,  for  s|x>nding  a  good 
deal  of  time  with  our  representative  explaining  the  various  featui-es 
of  the  installation.  The  photogi-aphs  and  drawings  illustrating  the 
article  have  Ucn  sui)])lied  by  .Messrs.  Dorman  &  Long,  the  British 
Thomson-Houston  Conipanv,  Messrs.  Reyrollc  &  Company,  and 
Mes.srs.   Hab<  nek  &    Willcnx. 


Yi'-.   12. — The  PL.iTE  Haxdlixg  Maoset  Cr.ot:.' 

combination  of  this  motion  and  live  rolls  enables  the  plate  to  be  easily 
turned  round  to  any  angle,  and  so  sheared  in  exactly  the  required 
manner.  The  whole  of  the  ojjcrations  are  carried  out  by  one  man  ; 
small  master  switches  being  employed,  which  in  turn  operate  special 
contactor  gears.  This  arrangement  takes  the  place  of  the  castor 
method,  which  is  usually  used  in  connection  with  hand  manjipulation 
in  shearing  plates.  The  machine  is  the  first  of  its  kind  to  l>e  oon.- 
structed,  and  the  results  obtained  have  been  most  grafijing. 

After  plates  have  been  sheared,  they  are  taken  away  by  a 
specially-designed  plate  handling  magnet  crane,  as  shown  on'Fig.'l2. 
Tills  machine  is  equipped  with  many  novel  features,  amongst  which 
it  will  t)e  noticed  that  two  separate  hoists  are  pro\-ided.  These  hoists 
are  arranged  so  that  their  lifting  centres  can  be  easily  adjusted  to 
suit  the  length  of  plate  being  handled.  It  will  also  be  noticed  that 
the  special  underhung  structure  revolves  to  any  angle  required. 

Specially  de,signed  magnets  are  used  for  lifting  plates,  and  con- 
trolled by  a  special  master  control  arrangement,  so  that  one  or  more 
magnets  may  be  employed  as  found  necessarj'. 

The  operation  of  such  a  large  amount  of  electrical  equipment 


Correspondence. 

.Mr.  K.  .1.  P.  BENX  AND  SOVIETIS.M. 

TO    THE    EDITOK    OF   THE    EI.ECTRKI AX. 

Sir  :  In  your  issue  of  A|)ril  .30,  Mr.  Bcnn  lightly  telLs  us 
that  ■■  the  Soviet  is  as  good  as  dead  when  the  facts  coino  to  be 
known.''  Does  Mr.  Benii  know  the  facts,  or  lias  he  taken  for 
facts  the  statements  of  a  certain  section  of  the  Press  i 

As  one  who  was  in  Russia  during  the  revolution,  talking 
with  the  people,  reading  the  pa])ers,  and  meeting  a  number  of 
English,  some  of  whom  have  written  accounts  to  the  Press,  I 
venture  to  think  I  have  grounds  for  discrediting  the  evidence 
of  some  critics  and  accepting  that  of  others.  If  Mr.  Benn  can 
conceive  a  country,  unwieldy  both  as  regards  size  and  trans- 
port facilities,  with  very  limited  'manufacturing  resources, 
hemmed  in  by  enemies,  and  recent  y  jiassed  through  the 
throes  of  a  disorganising  and  disintegrating  revolution  (it 
will  be  remembered  that  the  Bolshevik  rerolution  was  not  the 
first),  he  will  have  some  idea  of  Russia  to-day. 

Mr.  Benn  should  recognise  that  the  Bolshevik  Government 
has  kept  in  power,  organised  military  defence  against  internal 
and  e-xternal  enemies  on  a  vast  front  with 
most  inadequate  rolling  stock,  has  grajjpled 
with  difhculties  of  food  transport,  and  has 
even  made  progress  with  educational 
schemes  and  internal  reforms,  accord- 
ing to.  the  statements  of  reliable  -men 
in  certain  papers.  These  things  are  not  done 
without  support,  lea.st  of  all  in  a  country  as 
large  as  Russia  ;  we  have  recently  seen  in 
Germany  how  transient  is  a  Government 
that  has  not  popular  support  in  a  revolu- 
tionary country. 

Will  Mr.  Benn  say  in  what  respect  the 

Soviet  Governntent  has  adopted  Capitalism  ( 

.Militarism  has   been   forced   upon  it ;  it  is 

against  the  Bolshevik  principles,  but   what 

Government  has   ever    .stood    to    principles 

in     so     great    an    emergency — one    liberty 

after  another  was  sacrificed  in  this  country 

liuring  the  war  at  the  altar  of  Expediency, 

ind  the  ability  of  the  Russian  Government 

t  1  impose  conscription  argues  a  degree  of 

enthusiasm   and    support   in    a    war-weary 

country  vifhich  the  British  Government  could 

not  claim  in  Ireland. 

I  do  not  claim  that  the  Soviet  Governmentis  the  best  or  only 

form  of  Government,  but   I  think  that  when  the  facts  come  to 

be  known  it  will  be  admitted  to  be  a  success,  and  it  will  become 

increasingly  successful  as  conditions  improve. — I  am,  &c., 

New  Eltham,  .May  10.  L.  C.  Pocock, 

Late  Radiographer  Anglo-Russian  Hospital. 


We  have  submitted  the  above  letter  to  Mr.  Benn  and  have 
received  the  following  reply  : — 

TO   THE    EDITOR   OF  THE    ELECTRICIAN. 

Sir  :  If  Mr.  Pocock  will  compare  the  early  speeches  of 
Lenin  with  the  results  of  his  actions  as  now  disclosed  by 
himself,  he  must  agree  that  the  jirinciples  upon  which  the 
Soviet  is  founded  are  as  good  as  dead.  My  language  may 
have  been  careless.  The  Soviet  itself  is  still  alive,  but  simply 
as  a  variant  of  Czardom,  relying  upon  militarism  and  including 
a  new  tjTanny,  the  conscription  of  labour. — I  am,  &c., 

London,  May  11.  E.  J.  P.  Bexn. 
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Direct  Current  Compared  ^  ith  Three-Phase 
Current  for  Driving  Steel  Works  Plant.* 


H>-    C.    A.    ABI.FTT. 


Many  steel  works  and  roUiii},'  mills  have  adopted  three-phase 
plant,  and  others  direct -current  jilant  :  there  is  justification,  there- 
fore, for  a  consideration  of  the  two  systems. 

The  three-phase  system  enables  power  to  be  transmitted  cheaply 
over  long  distances  at  high  voltages  :.  but  three-phase  motors  are 
not  capable  of  speed  variation  without  much  loss  of  power,  unless 
they  are  of  a  complicated  and  costly  type,  and  are  not  well  suited  to 
many  steel-works  piu-poses.  Direct  current  is  not  well  adapted  to 
long-distance  transmission  ;  but  in  most  iron  and  steel  works  this 
is  not  of  great  importance.  Direct-current  motors  are  capable  of 
wide  speed  variation  without  loss  of  power  ;  this  renders  them  very 
suitable  for  steel  works. 

Application  to  V.^iRious  Opek.\tion.s. 
The  Author,  in  the  original  Paper,  considers  the  method  of  applying 
electrical  power  to  the  various  plant  in  steel  works  in  detail,  dealing 
in  succession  with  rolling  mills,  sheet  and  tinplate  mills,  reversing 
roUing  mills  and  live  roller  gear.  In  rolling  mills  a  feature  is  the 
variety  of  processes,  each  requiring  its  own  special  speed.  In  this 
work  the  direct-current  motor  has  some  considerable  advantages 
-which  the  Author  illustrates  by  a  diagram  comparing  the  working 
of  a  1,200  H. p.  direct-current  motor  with  a  three-phase  motor  of 
similar  output.  Devices  are  available  which  facilitate  better  speed 
regulation  of  three-phase  motors  without  excessive  loss  of  power  ; 
but  they  are  more  expensive,  less  economical  and  more  complicated 
than  the  direct-current  machine.  Automatic  slip  regulators  for  the 
intermittent  variation  of  the  speed  of  mill  motors  are  too  slow  in 
action  to  be  of  value  in  most  rolling  mills.  In  America,  where  three- 
phase  motors  are  more  used,  there  are  special  featiu'es  in  practice 
which  render  exact  speed  regulation  of  less  importance. 

Where  Steam  is  an  Advantage. — Sheet  and  tinplate  mills  involve 
very  great  variations  in  power,  and  the  Author  is  disposed  to  agree 
with  the  statement  that  it  is  cheaper  to  drive  hot  mills  by  steam  than 
by  electricity.  In  cold  mills  there  is  little  to  choose  between  direct 
•current  and  alternating  current,  as  they  require  practically  constant 
power  to  drive  them  at  a  constant  speed. 

In  reversing  rolling  mills  electric  driving  has  found  wide  adoption, 
and  a  direct -current  motor  is  about  three  times  as  effective  as  a 
thi'ee-phase  motor  in  helping  the  power  house  to  overcome  peaks. 

Live  roller  gear,  where  rapid  handling  is  of  great  importance, 
offers  another  case  where  the  direct-current  motor  is  preferable. 

Power  Generation. — The  cheapest  way  of  obtaining  power  in  iron 
and  steel  works  is  to  utilise  the  blastfurnace  and  coke-oven  gases,  or 
other  sources  of  waste  heat,  to  the  fullest  extent  economically.  Where 
large  slow-speed  alternators  are  driven  by  gas  engines  peculiar  and 
troublesome  resonance  effects  may  be  produced.  If  the  alternator 
be  driven  at  a  uniform  speed,  it  can  be  set  swinging  by  a  sudden 
overload  or  othex  causes,  at  its  natural  time  of  vibration  about  its 
uniform  speed  of  rotation.  If  the  alternator  and  flywheel  are  pro- 
perly designed,  these  vibrations  should  die  away  quickly ;  but  if  the 
natural  time  of  vibration  coincides  with  the  time  which  elapses 
between  successive  working  strokes  of  the  engine,  or  certain  multiples 
of  them,  the  vibration  may  become  so  violent  that  it  is  impossible 
to  run  the  engine. 

If  a  number  of  gas-engine-driven  alternators  be  running  in  parallel, 
serious  difficulties  can  occur  by  the  natural  time  of  vibration  of  one 
alternator  coinciding  with  the  time  between  the  working  strokes  of 
an  engine  driving  another  machine,  so  that  it  becomes  impossible 
to  run  the  two  machines  in  parallel. 

To  avoid  such  resonance,  a  flywheel  heavier  than  would  be  neces- 
sary to  secure  uniform  running  of  the  engine  if  it  were  ncft  driving 
electric  machinery  must  Ije  selected.  Gas-engine-driven  direct - 
current  machines  are  usually  cheaper  in  capital  cost  than  gas-engine- 
driven  alternators,  and  have  the  advantage  that  these  resonance 
troubles  do  not  take  pla?e. 

Steam  Turbines. — Steam  turbines  direct  coupled  to  three-phase 
alternators  have  been  built  in  large  sizes,  and  have  proved  very 
reliable.  A  number  of  high-speed  direct-current  turbo-generator 
sets  with  dynamos  direct  coupled  to  steam  turbines  running  at  speeds 
up  to  about  2,000  revs,  per  min.  have  been  installed  in  steel  works 
with  satisfactory  results.  The  modern  tendency,  however,  is  to 
build  direct-current  tiu'bo-generators  with  a  high-speed  turbine 
driving  a  comparatively  slow-speed  djTiamo  through  some  form  of 

*  Abstract  of  a  Paper  read  before  the  Iron  and  Steel  Institute. 


double-helical  gearing,  or  a  development  of  it.  Such  machines  have 
been  built  in  sizes  up  to  6,000  kw.  Ultimately  the  construction  of 
considerably  larger  sizes,  running  at  higher  speeds  than  3,000  revs, 
per  min.  (the  highest  possible  speed  of  a  three-phase  50-cycle  turbo- 
.  alternator),  are  probable.  Such  gear-driven  sets  have  proved 
reliable,  and  there  is  little  to  choose  between  three-])hase  and  direct- 
current  turlio-ucncrators,  though  the  capital  cost  of  the  former  is 
less. 

Power  Supply. 

Since  it  is  often  advantageous  that  direct  current  sliould  lie  adopted 
in  steel  works,  the  question  of  linking-up  with  the  power  sup])ly 
authority  is  important,  because  such  authorities  as  are  here  concerned 
nearly  all  supply  three-phase  current. 

As  arguments  for  linking-up,  it  has  been  suggested  {a)  that  the 
power  suppl\-  authority  provides  a  stand-by  to  the  works  power 
house  :  (h)  that  the  power  supply  authority  provides  a  possible 
market  for  the  sm-plus  power  of  the  works. 

Neither  reason,  from  the  power  company's  point  of  view,  contains 
much  substance.  Thus,  if  a  power  supply  authority  undertakes  to 
provide  a  certain  stand-by,  it  must  invest  capital  in  additional  plant, 
and  also  upon  its  distribution  system.  The  power  supply  authority 
has  capital,  depreciation  and  maintenance  charges  to  meet  on  this 
additional  plant  provided  for  stand-by  purposes,  whic'.i  involve  a 
definite  payment  per  kilowatt  which  it  contracts  to  keep  as  a 
stand-by  and  to  supplj-  upon  demand. 

The  stand-by  supply  may  be  regarded  as  an  insurance  against 
exceptional  circumstances.  It  is  therefore  necessary  for  the  works 
ow-ner  to  assure  himself  that  the  pow-er  supply  authority  is- providing 
at  the  commencement  and  during  the  whole  term  of  the  agreement 
the  plant  necessary  for  providing  a  stand-by  supply  at  any  time  at 
which  it  may  be  required.  He  can  test  this  by  demanding  the 
stand-by  supply  occasionally  unexpectedly. 

It  would  appear  better  for  a  w-orks  having  blast-furnace  gas, 
coke-oven  gas  or  other  natural  sources  of  power,  to  install  their 
own  stand-by  plant  rather  than  pay  other  people  to  do  it  for  them. 
If  they  install  their  ovn  plant  and  charge  themselves  annually  a 
similar  sum  to  that  which  they  would  be  paying  a  power  supply 
authority  the  cost  of  the  plant  would  soon  be  paid  off.  If,  on  the 
other  hand,  they  rely  upon  the  power  supply  authority,  this  annual 
charge  goes  on  jieri^etually. 

In  considering  that  the  power  supply  authority  provides  a  possible 
market  for  surplus  waste  heat  power  for  the  works,  the  question 
arises  of  what  jjrice  the  power  supply  authority  would  be  willing  to 
pay  for  this  surplus  power.  Now,  from  the  power  supply  authority's 
point  of  view,  surplus  power  is  not  of  great  v-alue,  because,  as  a  rule, 
it  cannot  be  supplied  to  it  when  it  is  important.  If  the  power  supply 
authority  could  dejiend  on  regularly  obtaining  a  considerable  supply 
of  surplus  power  during  the  ordinary  working  hours  of  the  day, 
they  would  probably  be  prepared  to  pay  a  good  price  for  it,  because 
they  would  be  able  to  conduct  their  business  with  less  plant  and  to 
keep  their  plant  more  continuously  employed.  The  works,  however, 
as  a  rule,  need  the  full  output  of  their  own  power  plant  for  themselves 
during  the  ordinary  working  hours. 

It  is  evident,  therefore,  that  the  interests  of  the  iron  and  steel 
works  having  their  own  power  resources  and  those  of  a  power  supply- 
authority  do  not  coincide.  As  a  power  supply  authority  is  bound  to 
make  such  considerable  charges  for  stand-by  plant,  and  can  only  pay 
so  small  a  price  for  siu-plus  power,  which  is  less  than  the  cost  of  pro- 
duction, there  appears  to  be  no  advantage  in  Unking  up  with  the 
power  supply  authority.  It  would  be  more  profitable  to  the  iron 
and  steel  works  to  find  a  means  for  using  their  own  surplus  power 
which  is  one  of  their  valuable  assets. 


In  order  to  improve  the  telephone  service  in  Liverpool  about  1,250 
subscribers'  circuits  have  been  transferred  from  Central  Exchange  to 
Bank  Exchange.  To  meet  the  growing  requirements  of  the  city  the 
principal  and  oldest  exchange — viz.,  the  Central — is  being  transferred  to 
n?w  apparatus  in  premises  adjacent  to  the  Bank  Exchange.  It  is  hoped 
that  the  work  involved  by  the  transfer  will  be  completed  by  August  or 
September  next,  when  subscribers  will  have  the'  benefit  of  up-to-date 
switching  arrangements  of  the  common  battery  type.  The  completion 
of  the  new  Central  Exchange  will  enable  the  Po?t  Office  to  deal  with  a 
large  number  of  outstanding  orders  which  have  been  waiting  for  switch- 
board equipment,  and  will  also  improve  the  tru^ik  fanilities. 
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The  IJusiness  £xhibItioii. 

The  principal  exhibits  of  electrical  interest  at  the  Business  Exhibition, 
which  is  being  helil  at  the  Agricultural  Hall.  London,  and  will  close  on 
May  U.  relate  to  the  use  of  the  telephone  as  an  aid  to  business  etViciency. 
Foremost  in  this  connection  is  a  large  exhibit  by  the  'IVIephone  Manu- 
facturins  Company,  Ltd.  of  Hollingsworth  Works.  West  Diilwich.  This 
firm  makes  a  sfX'ciality  of  the  "  New  System  "'  of  internal  telephone 
communication,  which  is  in  no  way  a  substitute  for  the  Post  Uflice 
private  branch  exchange,  but  is  advocated  as  the  greatest  auxiliary  in 
conjunction  with  the  Post  Office  extensions.  The  Company  places  a 
considerable  variety  of  internal  telephone  applications  befon>  business 
men.  For  instance,  there  is  a  selective  control  system  whereby  principal 
officials  can,  at  will,  isolate  their  instruments  from  the  rest  of  the  system 
and  carrj-  on  a  confidential  conversation  entirely  free  from  third  party 
interruption.  The  whole  of  the  electrical  energy  for  the  working  of 
tlic  exhibits  on  this  stand  is  supplied  by  a  siwcially  adapted  C.A.V. 
dj-namotor,  accumulatois  of  power  panel,  a  form  of  equipment  exten- 
sively used  for  the  supply  of  energy  required  in  the  larger  tele|)hone 
installations  supplied  by  the  Telephone  Manufacturing  Company. 

The  Relay  Automatic  Telephone  Company,  Ltd.,  Marconi  House, 
Strand,  show  the  relay  automatic  telephone  system  which  has  been 
designed  to  supply  a  telephone  system  which  is  secret,  reliable,  quick 
in  action,  and  docs  not  readily  go  wrong.  This  development  in  automatic 
telephony  which  has  numerous  applications  both  in  public  and  private 
systems,  marks  a  departure  from  the  hitherto  adopted  forms  of  electric 
mechanical  movement  in  automatic  telephone  systems.  The  system 
consists  of  telephones  with  calling  devices,  the  exchange  switchboard  and 
the  wiring.  To  the  ordinary  pattern  telephone  is  attached  a  dial  switch,  by 
means  of  which  any  desired  number  may  be  selected.  It  consists  of  a 
circular  plate  with  ten  holes,  and  through  each  hole  a  number  is  seen,  the 
numbers  being  consecutively  1  to  9  and  0.  The  exchange  switchboard 
consists  of  relay  units  mounted  on  an  iron  rack,  the  relays  used  being  of 
a  type  which  has  been  evolved  after  many  years  cxi)crience.  They  are 
fireproof,  dustproof,  and  do  not  require  oiling  or  cleaning,  an  important 
point,  especially  in  private  installations.  As  will  be  seen,  an  operator 
is  dispensed  with,  all  the  operations  of  connecting  subscriber  to  sub- 
scriber, ringing  and  disconnecting,  being  performed  entirely  by  relays. 
The  system  first  came  into  public  notice  just  before  the  war,  and  progress 
was  naturally  hindered  thereby,  but  the  system  has  been  worked  in 
Sweden  on  a  1.000  line  public  installation  with  very  satisfactory  results. 
Automatic  inter-cominunication  telephones  are  also  shown  by  the 
Reliance  Telephone  Company,  Ltd.,  of  12-13,  Henrietta-street,  London. 
This  firm,  like  others,  installs  these  telephone  systems  on  a  rental  basis, 
and  although  they  differ  in  technical  details,  the  apparatus  fulfils  all  the 
functions  of  secrecy,  executive  control,  round  calls,  &c.,  which  are  the 
concomitants  of  all  inter-communication  telephony. 

The  Marconi  International  Code  Company,  l^td.,  has  a  stand  for  the 
purpose  of  securing  subscribers  to  its  international  code  system.  Its 
compilation  has  entailed  three  years"  work  by  a  large  staff  of  experts, 
and  a  message  sent  in  this  code  will  be  understood  by  any  recipient 
speaking  any  of  the  nine  chief  languages  of  the  world. 

A  minor  but  important  application  of  the  telephone  is  the  "  Junior 
Dictograph  "  exhibited  by  Dictograph  Telephones.  Ltd.,  of  Denman- 
streetT  London.  S.E.  Briefly  this  apparatus  is  a  telephone  which  will 
liberate  the  spoken  word  so  that  it  is  audible  in  any  part  of  the  room  in 
which  the  apparatus  is  plsiced.  At  the  speakers  end,  too,  it  is  not 
necessary  to  speak  close  into  the  instrument,  which  is  a  smaU  cabinet, 
finished  in  either  mahogany  or  oak.  The  telephone  may  be  spoken  to 
from  any  part  of  an  average  size  apartment.  There  are  many  obvious 
advantages  in  this  apparatus  from  the  point  of  view  of  time  saving, 
and  it  saves  an  enormous  amount  of  running  about  between  the  rooms 
of  the  principals  and  his  assistants.  At  both  ends,  the  speaker  and 
hearer  have  both  hands  free.  The  loud  speaking  telephone,  however, 
can  be  put  out  of  use,  and  an  ordinary  receiver  utilised  if  necessary. 
Moreover,  an  attachment  can  be  fitted  to  the  principal's  apparatus 
and  registering  calls  made  during  his  absence,  so  that  on  returning 
he  may  ask  the  relative  departments  what  they  wished  to  speak 
about. 

Among  the  remaining  exhibits  to  which  attention  may  be  called  is  the 
Pawlplug,  to  which  we  referred  in  connection  with  the  Building  Trades 
Exhibition  at  Olympia,  a  short  time  ago.  There  are  also  a  number  of 
exhibits  of  electric  signs.  The  Elliott  addressing  machines  exhibited  by 
the  HajTvard  Company,  62.  Red  Lion-street,  are  shown  fitted  with  electric 
motors,  and  the  British  Tabulating  M2icliine  Company,  of  2,  Norfolk- 
street,  W.C.,  replace  some  of  the  mechanical  operations  in  other  tabu- 
lating machines  by  electrical  working. 

The  JIagneta  Time  Company,  Ltd.,  of  14-16,  Carteret-street,  West 
minster,  exhibit  their  electrically-operated  clocks,  which  can  be  installed 
on  a  rental  basis.  A  recent  order  is  for  44  elosks  on  this  system  for  the 
Air  Jlinistry's  office  in  Kingsway.  Most  systems  of  time  recording  by 
electricity  depend  on  batteries,  intermittent  currents  and  the  mainten- 
ance of  clear  mechanical  contacts.  In  the  magneta  system  the  battery 
is  replaced  by  an  alternator,  and  the  circuit  is  never  broken.  The 
alternator  is  worked  bj'  the  mechanical  energy  of  the  falling  weight  of 
a  master  clock.  Every  minute  this  weight  falls  a  fraction  of  an  inch, 
and  by  so  doing  turns  the  armature  of  the  alternator  in  a  strong  magnetic 
field,  and  generates  an  electric  current  which  passes  through  the  whole 
circuit  and  propels  every  minute  hand  of  every  secondary  clock  in 
the  circuit  to  the  next  minute.  There  is  no  difficulty  in  doing  this 
through  50  miles  of  line  and  working  500  clocks. 

For  the  rest,  the  exhibition  contains  a  vast  amount  of  interest  in  the 
way  of  office  furniture,  filing  systems.adding  and  calculating  machines.&c. 


Milliaiiiperc  >Ieter  for  lli«'   Hliutl. 

A  clever  adaptation  of  a  standard  millinnmictiT  was  recently  mado 
by  the  fiemral  Electric  Company.  In  oonnocticin  with  elcctro-thera- 
[K'Utics  a  inilliiiimiutor  was  required  which  couhl  lie  ciinveiiiently  used 
by  the  blind  to  enable  them  to 
measure  or  nniintain  a  definite 
value  of  curn'Ut.  .-Vn  instrument, 
which  reads  frmii  0-.">0  milliam]>eros, 
was  ])rovided  with  an  external  arm 
moving  over  an  embo.ssed  scale  with 
tlu'  calibration  similar  to  the  instru- 
ment scale.  .Xttacheil  to  the  mov- 
alile  arm  in  the  interior  of  the  instru- 
ment are  two  contacts,  either  of 
which  make  electrical  connection 
with  the  pointer  of  the  instrument. 
When  in  use  the  arm  is  .set  at  the 
reading  desin-d  and  by  means  of  a 
riear-toncd  Ih-11  ringing  when  the 
pointer  is  touching  one  contact,  and 
a  muffled-toned  Ix'll  ringing  when 
to\iching  the  other,  the  operator  ia 
able  with  a  regulating  resistance  to 
obtain  any  desired  curre-nt.  On  the 
other  hand,  if  it  is  desired  to  read 
the  current  flowing  the  instrument 
is  placed  in  circuit  with  the  movable 
arm  set  at  zero,  and  as  soon  as  tho 
current  is  switched  on  the  clear 
bell  commences  to  ring,  and  continues  to  do  so  until  the  operator  swings, 
over  the  arm  beyond  the  position  of  rest  of  the  pointer  ;  the  muffled  bell 
then  rings,  and  by  a  nice  adjustment  of  the  movable  arm  apositioncan 
be  obtained  in  which  neither  bell  will  ring,  when  the  reading  can  be  taken 
from  the  embossed  scale.  The  General  Electric  Company,  Ltd.,  arc  well 
known  as  manufacturers  of  moving  coil  and  moving  iron  instruments  of 
all  kinds,  and  the  example  of  sjXicial  work  cited  demonstrates  how  in  an 
emergency  exceptional  requirements  are  met. 


Water  Po>ver  Development  in  Canada. 

The  Dominion  Water  Power  Branch  of  the  Department  of  the  Interior, 
and  the  Dominion  Bureau  of  Statistics  of  the  Department  of  Trade  and 
Commerce,  have  just  completed  an  exhaustiva  census  and  analysis  of 
the  developed  water-power  in  Canada.  The  figures,  which  are  complete 
to  .January  I.  1920,  are  exceptionally  interesting,  and  arc  indicative  of 
the  manner  in  which  the  water-power  resources  of  tho  Dominion  are 
being  utilised.  Practically  every  great  industrial  centre  in  Canada  is 
now  served  viith  hydro-electrical  energy,  and  has  within  easy  trans- 
mission distance  ample  reserves  of  water-power.  Active  construction 
in  hydro-electrical  enterprise  is  fast  linking  up  the  few  centres  which 
are  still  unserved  and  which  have  water-power  resources  in  their  vicinity. 
In  those  localities  where  water-power  is  not  available,  Xature  has  boun- 
tifully supplied  fuel  reserves  of  coal,  gas  or  oil.  According  to  a  recent 
computation,  the  water-power  resources  of  the  British  Empire  have  been 
placed  at  from  50  to  70  million  horse-power,  and  to  this  total  Canada 
contributes  about  20  million  horse-power.  The  latter  figure  represents 
the  power  available  at  sites  about  which  more  or  less  definite  information 
is   available. 

According  to  the  statistics  just  compiled,  there  is  installed  throughout 
the  Dominion  some  2,418,000  turbine  or  water-wheel  horse-power,  of  which 
2,215,000  H.p.  is  regularly  employed  in  useful  work.  Tho  larger  figure 
includes  the  total  installed  capacity  at  full  gate,  including  reserve  units. 
It  doss  not,  however,  include  hydraulic  exciter  units.  A  large  number 
of  the  plants  now  operating  are  designed  for  the  addition  of  further  units 
as  the  market  demands.  The  ultimate  capacity  of  such  plants,  together 
with  that  of  new  plants  now  under  construction,  total  some  3,385.000  h.p. 
Of  the  total  power  installed,  1,756,791  h.p.,  or  72-7  per  cent.,  is  installed 
in  central  electric  stations — i.e.,  stations  engaged  in  the  development  of 
electrical  energy  for  sale  and  distribution.  Central  .station  power  is  sold 
for  lighting,  mining,  electro-chemical  and  electro-metallurgical  industry, 
milling  and  general  manufacturing.  In  the  pulp  and  paper  industry, 
473,265  H.p.  is  utilised,  of  which  381,631  h.p.  is  generated  directly  from 
water  in  pulp  and  paper  establishments,  while  9 1,634  H.p.  is  purchased  from 
hydro  c  ntral  electric  stations.  Hydro  power  used  for  other  purposes  and 
other  industries  may  be  listed  as  follows :  For  ligliting  purposes, 
434,613  H. p.:  in  mining,  177,728  h.p.  ;  inflourandgrist  mills,  42,736  h.p.; 
in  lumber  and  saw  mills,  37,918  h.p.  ;  in  other  manufacturing  industries, 
172,955  H.p,  These  figures  are  evidence  of  the  widespread  manner  in 
which  the  Dominion's  water-power  resources  are  being  applied  to  tha 
furtherance   of  its   industrial   development. 

The  water  wheels  and  turbines  installed  represent  a  total  of 
2,417,896  H.P.,  or  3,370  units  of  an  average  capacity  of  715  H.P.  While 
2,244  of  these  units  are  of  100  h.p.  or  under,  they  contribute 
only  82,204  H. p.,  or  3-4  per  cent,  of  the  total;  but  1,845,427  h.p.  (or 
16'3  per  cent,  of  the  whole)  is  contributed  by  units  of  2,000  h.p.  and 
over;  1,391,025  h.p.  (57-6  per  cent.)  by  units  of  5,000  h.p.  and  over; 
1,029,900  h.p.  {42-6  per  cent.)  by  units  of  10,000  h.p.  ;  and  160,000  h.p. 
(6-6  per  cent.)  by  units  of  20,000  h.p.  and  over.  These  figures  illustrate 
the  modem  tendency  towards  the  installation  of  large  units.     Reference 
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might  be  made  in  this  connection  to  the  30,000  H.P.  turbines  which  are 
contemplated  for  the  new  development  o£  the  Hydro-electric  Power 
Commission  at  Queenston. 

The  central  station  industry  has  made  great  strides  in  Canada  in  recent 
years.  A  network  o{  transmission  systems,  which  are  being  rapidly 
extended  from  year  to  year,  covers  central  and  snuth-western  Ontario 
and  southern  Quebec.  Other  systems  c.-ial.li-lh  il  m  numerous  centres 
from  coast  to  coast  are  likemse  rapidly  i  \i,  ii.liii^;  ilicir  scope.  Of  the 
primary  power  used  in  the  central  stations  tlirouijhout  the  Dominion. 
91-4  per  cent,  is  derived  from  water,  evidencing  in  a  striking  manner  the 
advantageous  location  of  the  water-power  resources  to  industrial  centres. 
The  total  installed  water  wheel  and  turbine  horse-power  in  hydro  central 
stations  is  1,750,791  h.p.  Fuel  au.xiliaries  installed  as  stand-byes  to 
these  hydro  stations  brings  the  total  installed  primary  capacity  up  to 
1,873,989  H.P.  connected  to  1,4-49.180  k.v.a.  dynamo  capacity.  The 
total  capital  invested  in  these  central  stations  (inclusive  of  transmission 
and  distribution  systems)  is  3369,464,901,  or  an  average  of  S210  per 
installed  primary  horse-power. 

Of  special  interest  to  engineers  is  the  actual  cost  of  construction  of 
hydro-electric  power  stations,  exclusive  of  transmission  and  distribution 
systems.  The  figures  of  70  representative  hydro-electric  stations,  with 
an  aggregate  turbine  installation  of  745,797  h.p.,  show  a  total  construc- 
tion cost  at  the  power  site  of  §50,740,468  (pre-war  figures),  or  an  average 
of  S69-11  per  horse-power.  This  figure  includes  the  capital  invested 
in  the  construction  of  dams,  flumes,  penstocks  and  all  hydraulic  works, 
and  of  power  stations  and  equipment ;  but  it  excludes  real  estate  and 
transmission  and  distribution  equipment.  With  a  water-power  develop- 
ment of  274  H.p.  per  thousand  of  the  population,  Canada  stands  well 
in  the  forefront  in  respect  to  availability  and  utiUsation  of  hydro-power 
resources,  being  only  surpassed  in  this  respect  by  Norway.  The  enor- 
mous water-power  reserves  still  untouched  form  a  substantial  basis  for 
the  progressive  exploitation  and  development  of  other  natural  resources, 
and,  if  properly  co-ordinated  with  the  utilisation  of  the  enormous  fuel 
resources  of  the  Dominion,  are  an  assurance  of  continued  industrial 
expansion  and  prosperity. 


Parliamentary  Intelligence. 

Opposition  having  been  withdrawn,  the  Derwent  Valley,  Calver  & 
B.\KEWELL  Railway  Bill  is  proceeding  as  an  unopposed  measure. 

Among  the  draft  Provisional  Orders  lodged  at  the  Scottish  Office 
are  three  which  relate  to  tramways.  The  Dumbarton  Burgh  and 
County  Traihv.ays  Order  seeks  to  amend  the  existing  powers  in  respect 
of  passengers'  fares  and  of  the  rates  for  parcels.  The  Order  provides 
for  a  fare  not  exceeding  2d.  per  mile  being  charged,  but  the  Company 
will  be  empowered  to  issue  to  artisans,  mechanics,  factory  operatives, 
and  daily  labourers  return  tickets  available  on  the  day  of  issue  at  the 
single  journey  rate. 

The  Falkikk  and  District  Tramways  Order  has  the  same  object 
in  view ;  and  the  Lanarkshire  Tramway's  Company  seek  authority 
to  convert  the  existing  £10  shares  into  new  ordinary  shares  of  £1  each. 
It  is  also  proposed  that  the  basis  on  which  the  tolls  and  charges  shall 
be  altered,  and  that  the  Company  may  provide  and  use  omnibuses  in 
extension  of  their  tramway  system. 

The  H-ALiFAX  Corporation'  Bill,  which  authorises  the  construction 
of  additional  tramways,  &c.,  has  been  passed  by  a  Select  Committee  of 
the  House  of  Commons.  It  is  proposed  to  construct  a  route  to  Elland 
via  Elland  Wood  Bottom  and  extending  the  service  from  Hebden  Bridge 
another  stage  towards  Todmorden.  The  first  of  these  was  opposed  by 
Huddersfield,  and  the  second  by  Todmorden.  Ultimately  the  Com- 
mittee agreed  to  pass  the  preamble  with  regard  to  tramways.  The 
Elland  route  must  be  completed  within  two  years  and  the  Todmorden 
section  within  three.  The  proposal  to  increase  the  maximum  fare  to 
2d.  per  mile  as  well  as  the  powers  to  supply  out-districts  with  electricity 
were  also  approved. 

The  question  of  the  recent  report  of  the  Sub-committee  of  the  Pko- 
FITEERIXG  CoM.MiTTEE  On  the  ELECTRIC  Lamp  INDUSTRY  was  again 
raised  in  the  House  of  Commons  on  the  6th  inst.  In  reply  to  a  question, 
Sir  R.  Home  said  he  had  consulted  the  Committee  on  the  subject,  and  he 
understood  that  the  evidence  upon  which  they  foimded  their  statements 
regarding  the  sale  of  the  1,250,000  half- watt  lamps  was  the  evidence 
of  the  Association  itself.  In  their  findings  the  Committee  stated  that 
"  importers  and  distributors  Ijctween  them  made  profits  on  these  lamps 
of  something  like  £280,000  over  and  above  what  would  appear  to  us 
reasonable."  In  view  of  the  new  information  furnished  by  the  Associa- 
tion, which  indicated  that  the  lamps  were  sold,  not  to  the  public,  but  to 
Government  departments,  controlled  factories,  shipyards,  &c.,  at  a  price 
of  about  8s.  3d.  each,  he  understood  that  the  Committee  now  wished  the 
passage  to  read  as  follows  :  "  The  importers  of  these  lamps  made  profits 
of  something  like  £140,000  over  and  above  what  would  appear  to  us 
reasonable." 

Last  week  a  Select  Committee  of  the  House  of  Lords,  presided  over 
by  the  Marquis  of  Bristol,  considered  the  Bill  of  the  Cardiff  Corporation 
for  additional  tramway  and  electricity  supply  powers.  After  hearing 
the  evidence  the  Committee  sanctioned  the  Penarth  route  and  Llandaff 
and  Whitchurch  routes,  and  also  the  Barry  route  from  Penarth  route 
onward  (subject  to  the  consent  of  Barry  Urban  Council)  and  the  Newport 
route  (subject  to  the  consent  of  the  Monmouthshire  County  Council), 
the  consent  not  to  be  unreasonably  withheld,  the  Ministry  of  Transport 
to  decide  in  case  of  disagreement. 

As  to  the  clause  enabling  the  Corporation  to  sell  electrical  fittings 


as  well  as  to  let  them  on  hire,  it  was  pointed  out  that  at  present,  if  they 
wanted  to  sell  such  fittings,  they  would  have  to  do  so,  not  to  the  con- 
sumer direct,  but  through  an  independent  person.  The  Committee 
decided  in  view  of  last  year's  Electricity  (Supply)  Act  that  the  Corpora- 
tion should  be  content  with  the  clause  in  that  Act. 

The  Local  Legislation  Committee  of  the  House  of  Commons  have 
passed  the  tramway  and  omnibus  clauses  of  the  Rhondda  Urban  Coun- 
cil Bill.  The  Council  are  the  tramway  authorit  y  ind  lease  the  tramway 
to  a  local  company,  and  the  present  Bill  authorises  \  arious  extensions,  and 
also  to  run  motor  omnibuses.  The  Council  obtained  powers  for  the 
I'imstruction  of  new  tramways,  but  it  had  been  impossible  to  do  any- 
thing during  the  war,  and  the  trams  were  even  more  urgently  required 
now  than  tliey  were  in  1915.  The  tramway  company  undertake  to 
run  the  omnibus  services  at  their  own  risk  for  12  months,  but  if  there  is  a 
loss  on  the  working  and  the  Council  require  the  service  continued,  the 
Council  are  to  guarantee  to  repay  any  loss  up  to  £800  per  annum.  Mr. 
W.  B.  Cownie,  general  manager  of  the  Rhondda  &  District  Tramways 
Company,  gave  details  of  the  financial  arrangements  between  the 
Council  and  the  company,  and  said  in  about  30  years  the  whole  tramway 
undertaking  would  become  the  property  of  the  Council  without  any 
further  payment.  He  was  asking  for  an  increase  in  fares  to  be  sanc- 
tioned, because  up  to  the  present  there  had  been  no  dividend  for  the 
ordinary  shareholders.  The  Ministry  of  Transport  suggested  that  there 
should  bs  workmen's  fares  of  single  fare  for  the  double  journey,  but  it 
could   not  be  done. 

On  Tuesday,  a  Select  Committee  of  the  House  of  Commons  commenced 
the  consideration  of  the  London  Electric  Railw.^y'  Company's  (Fares, 
&c.)  Bill,  which  proposes  to  increase  the  maximum  fares  and  charges  of 
the  London  Electric,  Metropolitan  District,  City  &  South  London  and  the 
Central  London  railway  companies,  and  to  amend  and  repeal  certain 
provisions  as  to  workmen's  trains.  The  London  Couaty  Council  and 
several  Urban  Councils  presented  petitions  against  the  Bill. 

ilr.  Lloyd,  K.C.  (for  the  promoters)  asked  for  an  adjournment,  as 
the  report  of  the  Minister  of  Transport  was  only  received  on  Saturday. 
The  points  raised  in  that  report  were  very  serious,  and  they  appeared 
to  difl'er  materially  from  those  covered  by  the  instruction  of  the  House 
to  the  Committee.  The  report  came  as  an  absolute  surprise  ;  it  sug- 
gested that  the  utmost  the  Committee  should  do,  if  they  felt  in:^lined  to 
do  anything,  was  to  grant  some  temporary  powers,  and  that  the  whole 
matter  should  be  referred  to  the  Minister  of  Transport,  in  order  that  he, 
acting  with  the  Advisory  Rates  Committee,  should  dec-ide. 

The  Committee  agreed  to  adjourn  until  after  Whitsun. 


Electricity  Supply  in  British  East 
Africa. 

In  our  issue  of  September  27,  1918,  we  pubUshed  a  short  account  o£ 
the  Ordinance  which  had  been  prepared  by  Mr.  James  McBlain,  the 
Electrical  Adviser  of  the  Government  of  the  East  African  Protectorate 
laying  down  the  regulations  for  the  supply  of  electricity  in  that  country, 
and  in  our  issue  of  Dacembsr  19,  1918,  we  gave  an  account  of  Mr. 
McBlain's  reply  to  the  objections  which  had  been  raised. 

So  great  has  the  opposition  been  in  fact  that  Mr.  E.  W.  Cowan  was 
requested  by  the  London  Chamber  of  Commerce  to  interview  the  Pro- 
tectorate Government  in  the  interests  of  various  estate  owners.  Mr. 
Cowan  published  a  memorandum  setting  forth  these  objections  in  the 
"  East  African  Standard "  of  February  7,  1920,  and  hM  sent  a  sum- 
marised copy  of  the  objections  to  the  "'  Electrical  Times." 

He  points  out  that  the  ordinance  practically  forbids  joint  user  of 
electric  power,  i.e.,  two  or  more  settlers  with  adjacent  estates  may  not 
combine  to  obtain  their  power  supply  from  a  single  generating  station 
on  one  of  the  estates.  This  method,  although  in  general  use  in  the  Pro- 
tectorate at  the  present  time,  is  only  allowed  whan  the  estate  upon 
wluch  the  generating  station  is  erected  obtains  a  Ucence  for  the  supply 
of  electric  power  under  which  he  would  be  subject  to  all  the  obligations 
applying  to  a  public  supply  works.  The  compelling  of  private  settlers 
to  become  public  supphers  of  electric  power  is  therefore  likely  to  act  as  a 
deterrent  to  the  use  of  electric  power. 

The  Ordinance  drafted  requires  existing  installations  to  conform 
within  a  certain  period  to  the  conditions  of  the  Ordinance  as  regards 
standard  system,  pressure,  &c.  Owners  will,  therefore,  be  required 
to  reconstruct  their  plant  at  their  own  expense. 

Existing  installations  are  also  to  be  subject  to  the  conditions  of  the 
Ordinance  as  regards  safety  to  the  public,  which  is,  of  course,  only 
right  and  proper,  but  they  will  also  be  subject  as  regards  the  terms  o£ 
their  agreements  with  those  who  are  taking  their  supply,  the  manner, 
form  and  auditing  of  their  accounts,  the  testing  and  certifying  of  meters 
and  the  insuring  of  a  regular  and  sufficient  supply  of  electrical  energy. 
These  conditions  are,  Mr.  Cowan  tlanks,  not  right  and  proper  in  case 
of  purely  private  supply.  Further,  existing  agreements  must  not  ba 
renswed,  so  that  if  the  "owners  desire  to  have  their  joint  supply  con- 
tinued they  must  ultimately  apply  for  a  Ucence. 

No  departure  from  the  methods  of  charging  .specified  will  b3  allowed 
which  are  not  based  upon  factors  which  infiuenoe  the  cost  of  supply. 
The  demand  factor  is  not  permitted  to  bs  interpreted  in  terms  of  price. 

The  ordinance  makes  conformance  with  British  Engineering  Standards 
Committae's  rules  obligatory.  This  Mr.  Cowan  thinks  is  a  mistake  in 
a  new  colony,  as  it  must  limit  the  market  from  which  machinery  can 
be  purchased  and  rule  out  much  second-hand  plant.  Altogether,  according 
to  Mr.  Cowan  much  of  the  Ordinance  draft  is  too  elaborate  and  compli- 
cated for  a  new  country,  and  it  should  be  replaced  by  a  simpler  measura. 
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Conimercial     Topics. 

British  Goods  for  Spain. 

An  iiiipurtiuit  t-xliibition  of  Britixli  mamifiuttiivs.  wliich  is  U-ins 
organised  bv  the  Federation  of  Britiali  Industries,  will  U-  held  iit  .Madiid 
from  June  15  to  .luly  l.">.  Tlieiv  is  a  very  gooil  deinuiul  for  British  goods, 
but  particularly  for  eleetrical.  agricultural  and  textile  machinery  of  all 
kinds,  electric  motors,  lamps  and  tittings,  cables  and  win>s.  machine  tools, 
steel  tubes,  motor  cars,  &c.,  and  efforts  are  being  made  to  make  the 
exhibition  a  good  and  reii-^sentative  on". 

•  •  *  • 

German  Machinery  for  France. 

H.M.  Commercial  Commissioner  at  B«Tlin  has  issued  an  interesting 
report  on  German  industrial  conditions.  It  ap|)ears  that  inquiries  weiv 
recently  made  as  to  the  ability  of  Uemian  manufactun-rs  of  portable 
steam  engines,  motors,  cranes  and  agricultural  machinery  to  .su])ply  the 
French  market,  and  the  report  is  based  on  replies  to  these  questions. 
It  is  stated  that  port-able  steam  engine  manufacturers  suflfer  from  lack 
of  tin  and  cop|>er.  and  there  is  also  a  shortage  of  varnish  for  iiainting 
the  engines.  The  Board  of  Trade  "  .Journal  "  states  that  the  two  chief 
German  firms  for  low-power  portable  steam  engines  (up  to  (iO  h.p.)  can 
deliver  in  four  to  five  months,  while  the  higher  power  machines  (300  H.P. 
and  upwards)  take  about  nine  months  to  complete.  Deliveries  would 
be  much  better  but  for  coal  shortage.  Subject  to  the  above  terms, 
portable  motors  and  engines  of  all  kind.s.  including  Die.scl  and  ship 
motors  and  electric  light  plants,  could  be  produced  in  fairly  large  quanti- 
ties in  Germany,  but  any  part  wluch  would  normally  be  made  of  copper 
or  any  metal  which  Germany  has  to  import  would,  under  present  con- 
ditions, be  of  inferior  quality.  For  this  reason  foreign  customers  when 
pla<-ing  orders  for  such  engines  and  motors  in  Gennany  often  supply 
t  le  raw  material  of  which  there  is  a  shortage.  The  agricultural  machinery 
industry  is  overloaded  with  oi-ders  and  production  is  only  hampered  by 
lack  of  coal.  The  chief  customers  appear  to  be  Denmark  and  Sweden, 
and  i)robably  Kus-sian  ageuis  have  placed  fairly  large  orders.  It  is 
stated  that  only  four  German  factories  seriously  come  into  consideration 
for  the  manufacture  of  crane  navvies,  excavators.  &c.,  and  that  their 
output  has  been  practically  cornered  by  the  Dutch,  who  always  have  an 
enormous  demand  for  this  type  of  manufactui-e. 
*  "       *  ♦  * 

The  New  Australian  Import  Duties. 

The  foUcnviiii;  »rv  atnciMi;st  the  imi)ort  duties  imposed  by  the  new 
Commonwealth  Tariff,  which  came  into  provisioiial  operation  on 
March  2.5  last.  The  duties  are  cla.ssified  under  (a)  the  British  preferential 
tariff,  (/j)  the  intermediate  tariff,  and  (r )  the  general  tariff,  and  the  former 
duties  under  («)  the  British  preferential  tariff  and  (c)  the  general  tariff 
are  given  \vhere  possible  in  parentheses  : 

Electric  machines  and  appliances,  dynamos,  transformers  and  induction 
coils  and  electric  fans,  (o)  150  per  cent,  ad  val..  ('/)  35  per  cent.,  (r)  40  per 
cent.,  (a)  2.5  percent. ;  c,  30  per  cent.) :  regulating,  starting  and  controlling 
apparatus  for  all  electrical  purposes,  including  distribution  boards  and 
switchboards,  n.e.i.,  (o)  30  per  cent.,  (h)  35  per  cent.,  (c)  40  per  cent,  (a, 
20  per  cent.  ;  r)  30  per  cent.) ;  electric  fittings  wholly  or  partly  metal. 
switches,  fuses,  and  lighting  arresters,  n.e.i.,  (a)  30  per  cent..  (/;)  35  per 
cent.,  {r)40  percent,  (rj.  20  percent.;  c  30  percent.);  electric  heating  and 
cooking  appliances,  (o)  30  per  cent.,  (6)  35  per  cent.,  (c )  40  ])er  cent,  (ri, 
10  per  cent.  ;  r,  20  per  cent.) ;  electrical  and  gas  appliances,  telephones, 
telephone  switchboards,  telephone  distributing  boards  and  appliances, 
{o)  free,  (b)  5  per  cent.,  (c)  10  per  cent,  (o,  free  ;  c,  10  per  cent.)  ;  elec- 
troliers, pendants  and  brackets,  (n)  35  per  cent.,  (fc)  40  per  cent.,  (r)  45 
per  cent,  (o,  25  per  cent.  ;  c.  30  per  cent.) ;  metal  filament  lamps,  (o) 
Is.  per  lb.,  (b)  3s.,  (c)  4s.  (a,  15  per  cent.  ;  c,  25  per  cent.) ;  electrical  and 
gas  appliances,  n.e.i.,  not  included  under  brasswork,  &c.,  for  general 
engineering  and  plumbing  and  other  trades,  (a)  27i  ]>er  cent.,  (h)  35  per 
cent.,  (c)  40  per  cent,  (a,  20  per  cent.  ;  c,  25  per  cent.).  Electrical  articles 
and  materials  :  Arc  lamps,  covered  cable  and  wire(e.\cej)t  cotton  covered). 
«lectric  vacuum  tubes,  measuring  and  recording  instruments,  (a)  free, 
(A)  5  per  cent.,  {r)  15  per  cent.  («,  free  ;  /;,  10  per  cent.)  ;  cable  and  wire, 
cotton  covered,  (a)  25  per  cent.,  (fc)  30  |)er  cent.,  (c)  40  per  cent,  (o,  free  ; 
c,  10  i>er  cent.)  ;  carbon  manufactures  of  all  kinds,  including  carbon 
blocks,  (o)  30  per  cent.,  (6)  35  per  cent.,  (c)  45  per  cent,  (a,  free  ;  c,  10  per 
cent.).  Miners'  safety  lamps,  (n)  free,  (!))  5  per  cent.,  (c)  10  per  cent, 
(a,  free;  e,  10  per  cent.).  Vehicles,  n.e.i.,  (a)  35  per  cent.,  {b)  45  per 
cent.,  (c)  55  per  cent.  (a.  35  per  cent.  ;  r,  40  per  cent.) ;  parts  of  vehicles 
with  self-contained  power  propelled  by  petrol,  electricity,  &c.,  single- 
seated  bodies,  (a)  £30  each,  (6)  £.35,  (c)  £40  (a,  £15  ;  r,  £17) ;  double- 
seated,  (a)  £.50,  (b)  £.55,  (<■)  £(i0  (a,  £21  ;  c,  £24.  10s.);  bodies  with 
canopy  tops,  (o)  £65,  (ft)  £70,  (r)  £75  each  or  ad  val.  (o)  4*  per  cent.,  (6) 
50  per  cent.,  (c)  .55  per  cent,  (a,  £3fi ;  r,  £42).  Instruments  for  measuring 
absorption,  intensity,  &c.,  of  light,  (n)  free,  (6)  free,  (c)  20  per  cent.(rt 
free  ;  c,  free)  ;  Cantery  battery  and  appliances  and  X-ray  apparatus, 
(o)  free,  (6)  10  per  cent.,  (c)  20  per  cent.  («,  free  ;  r,  free). 

T.ie  Tariff  is  at  present  under  consideration  by  the  Commonwealth 
Parliament  and  efforts  are  being  made  to  increase  the  preference  to 
British  manufacturers.  Tnere  is  a  general  feeling  in  favour  of  this  step, 
forat  tile  recent  aimual  meeting  of  the  Australian  .Association  of  British 
Manufacturers  and  their  rei)resentative3.  held  at  Melbourne,  the  president 
(Mr.  R.  W.  Knox)  referred  to  the  important  development  of  local  in- 
dustries dumig  the  war  period  ;  it  was  realised  that  many  articles  which 
had  been  allowed  into  Australia  either  on  the  free  list  or  subject  to  a 
low  rate  of  duty  would  not  continue  to  enjoy  these  conditions.  It  was 
felt  that  preferential  rates  of  from  20  to  30  per  cent,  must  be  granted  to 
British  goods:  and  representations  on  the  matter  had  already  been 
made  to  the  Government.  It  was  resolved  that  the  activities  of  the  Associa- 
tion be  primarily  directed  towards  securing  a  strong  British  preference. 


Electricity  Supply 


Woolwich  Bon.ugli  Couiuil  has  decided  to  adopt  rlirtric  lighting  for 
the  roads  and  houses  on  the  new  estate  at  Kidbrook. 

Clacton  rrban  <'ouncil  ha.s  nveived  sanction  to  a  loan  of  £9,;500  for 
additional  generating  plant. 

Mr.  C.  H.  Wordingham  has  been  appoint. il  con-iulling  electricol 
engineer  to  Skeonk.ss  C'rban  Council. 

.•Vpplication  has  b»-en  made  by  East  Ham  Corporation  for  authority 
to  borrow  £12,000  for  mains  anil  Iioufc  services. 

O-SWALOTWlsTLE  Urban  Council  is  negotiating  with  .-Vccrington  Cor- 
poration for  a  supply  of  electricity  for  lighting  and  power. 

.SaEEFlELU  Corporation  authorisi-d  on  Wednesday  cable  exten- 
sions apd  additions  to  the  Newhall-road  station  at  a  cost  of  about 
£18,000. 

Dini.lN  Electricity  Supply  Committ«H-  has  applied  to  the  Ministry  o 
Transport  for  an  older  increasing  the  maxiniuui  cluiige  allowed  for 
electricity. 

The  Darwen  Spinning  Company  propose  to  adopt  electric  power,  and 
the  Electricity  Sub-committee  is  considering  the  terms  upon  which 
supply  is  to  be  given. 

PoRTKi  sii  Urban  Council  has  applied  for  a  further  loan  of  £1,000  to 
cover  the  cost  of  erecting  the  electricity  generating  station,  making  th« 
total  loan  for  the  scheme  £lU,Ot.O. 

Blackbvrn  Corporation  ha*  authorised  the  electrical  engineer  (Mr. 
P.  P.  Wheelwright)  to  act  as  consulting  engineer  in  connection  with  he 
electric  lighting  of  the  Blackburn  Institution. 

As  the  Xkwh.wen  Gas  Company  has  increased  the  price  of  gas  by  ,i 
shilling  per  thousand  the  Council  has  asked  the  L.B.  and  S.C.  Railway 
Company  if  they  are  in  a  position  to  sujjply  electric  current  for  public 
lamps  in  the  town. 

Representatives  of  Blackburx  and  Darwen  Corporations  met  on  the 
(ith  inst..  and  it  was  decided  to  supjvly  current  from  Blackburn  to  Darwen 
as  early  as  i)o.ssible,  the  question  of  laying  mains,  &c.,  being  left  to  the 
n-spective  electrical  engiiieera. 

There  is  a  boom  in  the  demand  for  electric  supply  in  Swansea,  and  at 
last  week's  meeting  of  the  Electricity  Committee  the  engineer  (Mr.  J.  W. 
Burr)  reported  the  receipt  of  5(i  new  applications.  A  sum  of  £5,000  is 
to  be  spent  on  extensions  of  mains. 

BuK.VLEV  Electricity  Committee  has  agreed  to  give  a  supply  of  current 
to  a  local  mill  far  driving  a  50  h.p.  motor,  on  condition  that  the  finn 
shall  not  consume  electricity  after  4.45  p.m.  in  the  winter  if  sore- 
quired  by  the  Electrical  Engineer. 

Wai.i.a.sev  Corporation  has  been  authorised  to  [)roce<'d  with  its  scheme 
of  extensions  at  the  electricity  works,  estimated  to  cost  about  £76,250. 
During  the  past  year  367  new  consumers  were  connected,  bringing  the 
total  to  5,584,  and  there  are  several  awaiting  connection. 

The  Electricity  Commissioners  have  sanctioned  the  borrowing  by 
Wolverhampton  Council  of  £40,(100  for  the  purchase  of  ])lant  from  the 
Ministiy  of  Munitions.  The  Corporation  have  agreed  to  increase  the 
salaries  of  the  borough  electrical  engineer  (Mr.  S.  T.  Allen)  by  £200 
and  that  of  the  tramways  manager  (Mr.  C.  O.  Silvers)  by  £50. 

The  Electricity  Commissioners  have  decided  that  Hove  Corporation 
shall  take  electricity  in  bulk  from  Brighton  Corporation,  instead  of 
extending  its  own  station.  It  will  Ijc  reniciubcrcd  that  Hove  purchased 
the  local  company  s  undertaking  in  1913  for  £180.000.  and  it  is  estimated 
that  a  sum  of  £30,000  will  now  be  required  for  converting  plant. 

Bolton  Electricity  ('(jmmittce  has  instructed  the  boro"  Electrical 
engineer  (Mr.  W.  .J.  Wood)  to  report  upon  a  request  from  Bolton  Chamber 
of  Trade  to  introduce  a  differential  rate  for  Electhk  ity  for  .Shop 
iLi.nMiXATioN,  as  the  members  think  that  there  should  l)c  a  lower  charge 
than  for  general  dojnestic  lighting. 

For  some  time  we  have  only  been  able  to  record  increased  charges  for 
electricity,  but  it  Ls  pleasant  to  Ix;  able  to  give  one  instance  of  a  reduction 
in  prices.  Marylebone  (London)  Borough  Council  has  reduced  its 
charges  by  12\  per  cent.  The  reduction,  however,  only  ap])lies  to  the 
March  quarter,  and  includes  the  allowance  due  to  the  reduction  of  10s. 
per  ton  in  the  price  of  coal. 

At  a  meeting  of  reiiresentatives  of  local  authorities  at  Preston,  the 
delimitation  of  an  area  under  the  Electricity  (Supply)  .4ct  was  considered, 
and  it  was  decided  to  form  a  separate  ELEtTRiriTY  District  fob  Mio- 
Laxcas.4 IB E.  including  the  areas  of  the  following  authorities:  Accring- 
ton,  Bacup,  Blackburn,  Blackpool,  Burnley,  Colne,  Darwen,  Haslingden, 
Nelson.  Preston,  Rawtenstall,  Brierfield,  Fleetwood,  Lytham,  St.  Annes 
and  Whitworth. 

Ayr  Corporation  has  asked  the  Electricity  Commissioners  for  autho- 
rity to  put  in  additional  generating  plant  or  to  erect  a  new  station  to 
enable  it  to  meet  the  demands  of  the  community.  Filing  that,  the  Com- 
missioners arc  to  be  asked  to  approve  of  Ayr  entering  into  an  agreement 
with  Kilmarnock  Corporation  to  take  a  supply  in  bulk,  or  possibly  a 
.Joint  District  Board  might  be  established,  on  which  Ayr  and  Kilmarnock 
would  have  representatives. 

The  estimate  of  the  cost  of  the  extensions  at  the  Burnley  electricity 
works  (£75,(;fl0),  which  was  prepared  in  October  last,  will  have  to  be 
increased  owing  to  the  advances  in  the  cost  of  labour  and  materials.  Tha 
Council  are,  therefore,  n'eommended  to  augment  the  amount  of  the 
borrowing  powers  from  £75.(i(K)  to  £1,50.000.  The  Corporation  has  made 
an  application  to  the  Electricity  Commissioners  for  an  t)rder  permitting 
the  supply  of  electricity  in  bulk  to  Colne. 
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Ammanford  Urban  Council  has  received  a  report  from  their  consulting 
engineer,  Mr.  Arthur  Ellis,  on  the  proposal  to  purchase  the  local* elec- 
iiricity  undertaking  of  Mr.  William  Herbert,  and,  vnth  one  dissentient, 
it  was  agreed  to  carry  out  the  purchase  at  £14,375.  Mr.  Ellis  states  that 
the  station  is  in  an  excellent  position,  and  at  present  there  is  a  substantial 
revenue  and  a  good  profit.  The  Llanelly  Electric  Light  Company  will 
be  in  a  position  to  extend  their  high-tension  main  to  the  Ammanfoiil 
boundary  at  an  early  date,  and,  if  necessary,  a  supply  in  bulk  will  be 
available. 

Messrs.  Harland  &  Wolff  have  informed  Belf.\st  Corporation  that  they 
can  have  the  use  of  two  buildings  in  Queen'sroad  and  Musgrave  Channel- 
road,  pending  the  erection  of  the  new  electricity  station,  and,  if  necessary, 
the  firm  will  lend  and  erect  the  boilers  and  adopt  the  buildings  for  the 
purpose.  The  Electricity  Committee  is  under  an  obligation  to  give 
Messrs  Harland  &  Wolff  power  as  soon  as  possible,  and  it  has  passed  a 
vote  of  thanks  to  Loitl  I'irrie  for  his  generous  action,  which  will  enable 
it  to  put  in  one  of  the  (i.OOO  kw.  sets,  and  give  the  necessary  power  both 
to  Messrs.  Harland  &  Wolff  and  the  general  public  by  next  November. 

Dundee  Corporation  has  not  abandoned  the  Tum.mel  w.vter-power 
SCHEME,  and  inquiries  are  being  made  of  adjoining  local  authorities  as 
to  their  attitude.  Forfar  County  Council  has  expressed  ajj^iroval  of  the 
proposal  on  condition  that  electricity  could  be  supplied  to  the  county 
at  a  id.  per  unit.  Mr.  Wm.  Smith  thinks  the  scheme  would  be  a  great 
advantage  to  the  county  of  Eorfar.  and  a  great  many  farmers  would 
prefer  to  thresh  by  electricity  rather  than  by  oil  engine,  and  Col.  W.  T. 
Steuart  Fothringham  thinks  that  if  Dundee  is  prepared  to  deliver 
electricity  at  a  id.  per  unit  the  Forfar  people  would  take  it. 

A  solution  of  the  difficulties  of  Kirkcwldy  Corporation  in  connection 
■nith  their  electric  supply  undertaking  has  been  found.  A  deputation 
from  the  Council  recently  waited  upon  the  Electricity  Commissioners 
and  explained  that  if  they  were  not  allowed  to  e.xtend  the  existing 
generating  station,  the  Iwst  course  would  be  to  sell  the  undertaking 
to  the  Fife  Power  Company,  including  distribution  rights.  The  Com- 
missioners recently  decided  that  Kirkcaldy  was  too  small  to  be  allowed 
to  extend  its  generating  station,  and  that  the  provision  of  electricity 
-supply  in  Kirkcaldy  should  be  in  the  hands  of  a  body  dealing  with  a 
very  large  area.  There  were  four  courses  open  to  the  town  : — (1)  Sell 
the  whole  undertaking  to  the  Fife  Company,  including  distribu- 
tion rights  ;  (2)  take  from  the  Company  a  supplementary  supply  and 
generally  to  continue  the  existing  generating  station  to  carry  out  ilis- 
tribution  ;  (.'$)  cease  generating  ultimately,  and  take  the  whole  bulk 
supplying  from  the  Fife  Company,  the  town  carrying  out  the  distribu- 
tion ;  (4)  allow  the  Fife  Company  to  bring  cables  into  the  town  and 
supply  power  direct  to  the  large  consumers.  The  deputation  thought 
that  the  only  course  was  the  first,  but  the  Commissioners  pointed  out 
that  if  the  undertaking  was  now  sold  to  the  Fife  Power  Company,  the 
price  payable  would  be  the  existing  debt  or  the  cost  of  the  undertaking, 
less  depreciation  and  sinking  fund  :  and  that  if  later  on  a  joint  authority 
was  formed  for  the  industrial  part  of  Fife,  the  Power  Company  woukl  be 
able  to  resell  the  Kirkcaldy  undertaking  to  the  new  authority 
at  a  goodwill  price,  thus  making  a  considerable  profit.  Confidence 
was  expressed  by  the  Commissioners  that  in  the  near  future  a  Joint 
Electricity  Board  would  be  formed  for  Fife,  and  they  urged  the  depu- 
tation that  between  now  and  five  years  hence  the  Corporation  should 
put  themselves  into  communication  with  other  authorities  in  Fife  with 
the  view  of  forming  such  an  authority  and  taking  over  the  public  supply 
as  a  county  or  municipal  raonoply.  They  concurred  in  this  \iew,  and 
the  Commissioners  undertook-  to  put  themselves  into  communication 
"with  the  Fife  Power  Company,  leaving  the  town  to  follow  uj)  and  con- 
clude the  arrangements.  Subsequently,  Mr.  Cieorge  Balfour,  of  the 
Kfe  Power  Company,  agreed  to  recommend  to  his  Company  that  a  supply 
as  required  should  be  given  to  the  town. 

£)lectric  Traction. 

TheAiKDRiE.iXD  Co-ATBEIJGE  Town  Councils  have  agreed  to  purchase 
the  local  tramways. 

The  DrRH.iM  County  Council  has  decided  to  apply  for  powers  to 
construct  either  a  tramway  or  light  railway  from  the  terminus  of  the 
Gateshead  tramways  at  Low  Fell  to  Chester-le-Street. 

DoncaSter  Corporation  has  instructed  the  borough  surveyor  to  sub- 
mit an  estimate  of  the  cost  of  extending  the  tramways  from  the  terminus 
at  Hyde  Park  to  the  Racecourse  via  Carr  House-road. 

The  skilled  workers  of  Sitnderland  Corporation  Tramwaj's  Depart- 
ment have  asked  for  an  annual  holiday  of  eight  days,  ivith  pay.  The 
committee  will  make  enquiries  as  to  the  practice  of  other  tramways  iu 
the  North  before  considering  the  matter. 

The  recent  increase  of  10s.  a  week  to  tramways  eiuployees  will  cost 
Bradford  Corporation  £40,0CO  a  year,  and  the  Tramways  Committee 
has  appointed  a  sub-committee  to  consider  the  question  of  tramway 
fares  in  relation  to  the  revenue  of  the  undertaking.  The  track  is  also  in 
a  bad  state  of  repair,  and  needs  overhauling  or  relaying,  and  it  is  esti- 
mated that  an  increased  income  of  £100.000  per  annum  is  needed  to 
place  the  imdertaking  on  businesslike  lines. 

The  total  income  of  the  Hull  Corporation  Tramways  department  last 
year  was  £307,151  and  the  expenditure  £315,877,  leaving  a  deficit  of 
£S,72fi,  which  will  be  met  out  of  reserve.  Having  considered  a  state- 
ment by  the  general  manager  (Mr.  Rayner)  showing  the  estimated  ex- 
penditure for  the  coming  j'ear,  the  Committee  has  decided  to  recommend 
a  charge  of  l.id.  for  the  casting  Id.  stages  and  2d.,  instead  of  l.|d.,  for 
the  whole  journey.  No  cars  are  to  be  run  between  2  and  5  a.m.  and  half- 
fares  for  able-bodied  soldiers  in  uniform  have  been  discontinued. 


Miscellaneous. 

We  are  infonned  that  the  Labour  Dispute  at  the  Enfield  Ediswan 
cable  works  has  boen  settled  a,nd  the  men  returned  to  work  on  Wednesday. 

The  death  is  also  announced  of  Mr.  Edward  Noye3,  governing 
director  of  Noyes  Bros.  (Sydney),  Ltd.,  a  well-known  electrical  engineering 
tirm. 

The  Industrial  Court  has  awarded  to  employees  in  electric  power 
stations  and  sub-stations  an  advance  in  time  or  day  rates  of  Os.  per  week, 
or  l.id.  per  hour,  according  to  the  custom  of  payment  on  the  various 
railways. 

Claims  against  Edward  Wingfield  Fuller  Heath  (trading  as  Heath, 
Wingfield  &  Company),  electrical  engineer,  6,  Hans- road,  Brompton-road, 
London.  S.W.I,  under  a  de?d  of  assignment  executed  by  him  on  March  20, 
1920.  are  to  tw  sent  by  May  24  to  the  truste?,  .Mr.  W.  A.  J.  Osborne, 
Balfour  House,  Finsbury-pavement.  London.  E.C. 

We  are  glad  to  hear  that  that  ever-welcome  annuil, '"  Printers'  Pie,' 
will  be  published  on  Monday,  May  17.  and,  judging  by  the  list  of  eminent 
authoi-s  and  artists  who  have  contributed  to  its  pages,  it  will  undoubtedly 
come  as  a  cheery  gleam.  It  is  published  at  fi.  Great  New-street,  London, 
E.C,  and  can  hz  obtained  at  all  booksellers'  and  bjokstalls  at  Is.  6d.    | 

The  death  is  announced  of  Mr.  E  jwaro  Bull,  the  last  surrivor  of  the 
party  who  laid  the  first  Atlantic  cable  between  Great  Britain  and  the 
United  States.  For  many  years  he  was  superintendent  of  the  Eastern 
Telegraph  Companj-'s  station  at  Porthcawl.  Mr.  Bull  was  90  years  of 
age. 

About  200  labourers  engaged  in  cable  laj-ing  by  the  Leeds  Electricity 
department  ceased  work  last  week  as  a  protest  against  the  failure  to 
bring  them  under  award  numbered  870.  applying  to  the  engineering  and 
allied  trades.  The  strikers  claim  under  the  award  5s.  jjer  week 
arrears  since  Dec.  1  last. 

On  behalf  of  the  work?,rs  in  the  engineering  and  foundry,  shipbuilding 
and  chemical  trades  application  has  b?eu  made  to  the  employers'  asso- 
ciation for  an  Advance  in  Wages  Rates  to  general  workers  (both 
men  and  women)  as  follows  : — Adults,  £1  per  week  ;  juniors  (under  18 
years  of  age),  lOs.  per  week  ;  piece-work-jrs,  an  equivalent  pirceatage 
increase.  For  workers  18  years  of  age  and  under  21  who  are  doing  adult 
work,  adult  pay  is  claimed. 

As  certain  electricity  undertakings  are  not  carrying  out  the 
recommendations  of  the  Joint  Council,  the  employers'  side  of 
the  Home  Counties  Industrial  Council  (No.  9  area)  has 
passed  a  s])ecial  resolution  that  '"  supports  any  action  that 
the  Trades  Union  side  of  the  Council  decide  to  take  in  order  to  bring 
defaulting  undertakings  into  line  in  conforming  with  the  Resolution  of 
Council  of  March  31,  granting  an  advance  of  3s.  per  week  be  pi  id  to  all 
employees  by  electricity  supply  undertakings  in  the  area  as  from  April  1, 
1920,  since  by  the  action  of  such  undertakings  in  not  carrying  o,it  the 
recommendations  the  matter  of  fixing  basic  rates  is  being  deliyed,  and 
further  the  antagonistic  attitude  thus  indicated  disturbs  the  whole  of 
the  relation  between  employers  and  employed."  A  special  letter  has 
been  forwarded  to  GiUingham  Corporation,  which. had  decided  not  to 
follow  the  recommendations  of  the  Industrial  Council.  As  we  go  to 
press  we  learn  that  GiUingham  C>)rporation  has  agreed  to  pay  the 
advance  of  35.  r?f?rrjd  to  abjve- 

In  a  literary  advertisement  in  a  recent  issue  of  "  The  Times  "  a  Nor- 
wegian engineer,  Mr.  Ragiivald  Blakstad,  puts  forward  a  scheme  for 
revolutionising  this  country  by  providing  it  %vith  AsuNo.-iNT  Electric 
Power  for  all  purposes.  His  idea  is  that  the  State  should  form  a  po  .ver 
company,  with  a  nominal  capital,  and  make  an  issue  of  guaranteed  power 
bonds.  Twelve  to  15  stations  would  be  er-cted,  eajh  of  a  capa;ity  from 
125,000  to  250.000  kw.,which  would  cost,  at  £30  per  kilowatt,  j;9J,obO,000 
Eight  hundred  miles  of  transmission  line  would  cost  £50,000,000,  and 
by-product  ])lant  erected  in  connection  with  the  stations  £62,500,000. 
Basing  his  estimates  on  coal  at  15s.  per  ton,  he  considers  that  the  cost 
of  generation  would  hi  0-15d.  pjr  kilowatt-hour.  Distribution  costs 
would  amount  to0-2d.  per  kilowatt-hour,  so  that  the  total  cost  of  deliver- 
ing current  to  consumers  would  b;  not  more  than  0-35d.  per  unit.  By 
this  arrangement,  he  thinks  there  %vill  ba  a  saving  of  som?  5,000,000  tons 
of  coal,  and  a  saving  in  labour  of  some  90  per  cent.  The  scheme  is 
interesting,  but  the  object  in  putting  it  forward  at  the  moment  is  not 
quite  clear. 

Institution  Notes. 

The  annual  general  meeting  of  the  Instituti  )N  of  Electrical  Engi- 
neers will  be  held  on  Thursday,  May  20,  at  5.30  p.m.,  at  the  Institution 
of  Civil  Engineers.  The  annual  general  me3ting  of  the  Benevolent  Fund 
of  the  Institution  will  also  be  held  on  the  same  day  at  5  p.m. 

An  interesting  and  instinctive  lecture  on  "Wireless  Telegraphy'" 
was  given  before  a  large  gathorig  of  members  of  the  National  Associa- 
tion of  .Supervising  Ele-iru^'Ians  and  visitors  at  St.  Bride  Institute, 
on  May  4,  by  Mr.  Maurice  Child,  M.W.S.L.  The  lecture  was  illustrated 
by  practical  demonstrations,  and  messages  were  picked  up  from  outside 
sources  b3"  arrangement  with  the  G.P.O. 

.4t  a  recent  meeting  of  the  W^ireless  Society  of  London,  Major  Basil 
Binyon  read  a  Paper  on  "  An  Automatic  Call  Device,'  and  gave  a  prac- 
tical demonstration  of  the  operation  of  the  apparatus.  By  its  use,  it  is 
claimed  that  only  one  operator  need  be  employed  on  board  ship,  the  call 
device  being  left  in  circuit  at  the  less  busy  hours  to  take  incoining  signals. 
If  a  signal  is  receive  I,  a  ball  is  rung  and  the  operator  is  called  to  the 
instrument. 
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Tenders    Invited. 

LiscoLX  Corporation  Wiint  toiidors  by  May  -i  for  coal-handling  plant. 
Speeilications  from  Messrs.  Pn.»ece,  Cardew  &  Ridor,  8,  QuciMi  Anuc's- 
gate,  London,  .S.W.I. 

Maxchestek  Eleetricity  Committee  require  tenders  by  10  a.m.  May  2ii 
for  a  40-ton  workshop  electric  crane.  Specifications,  &e.,  from  -Mi'. 
F.  E.  Hughes,  Town  Hall.  Manchester. 

Maxchestkh  Electricity  Committee  rciiuin>  tenders  by  10  a.m. 
May  19  for  cable  supplies  and  cable-laying  work  (SH.dtlO  volt).  Specifica- 
tions, &c..  from  Mr.  F.  E.  Hughes,  Town  Hall.  Manchester. 

Stirling  Corporation  require  tenilers  by  Jlay  19  for  electric  wiring 
in  100  hous.'S  to  be  erected  under  Sliiphaugh  housing  scheme  No.  2. 
Specifications,  &c.,  from  the  Burgh  Engineer. 

JI.\xrHE.sTKK  Corporation  require  tenders  by  10  a.m.  Jfay  20  for  the 
supply  and  erection  of  a  40-ton  workshop  electric  crano  at  Barton 
power  station.  Specifications,  &c.,  from  Mr.  F.  E.  Hughes,  Town  Hall. 
CoLWYS  Bay  Urban  Council  invite  tenders  for  h.t.  Feeder  Cables, 
Rotary  Converter  and  Static  Transformer  (or  Motor  Converter  Equip- 
ment) and  Switchgear.  Siiecifications  from  the  Electrical  Engineer,  and 
tenders  to  the  Clerk  by  noon  May  15. 

Hammersmith  (London)  Borough  Council  invite  tenders  for  supply  of 
two  10,000  kw.  Turbo-alternators  with  condensing  plan  t.  Specifications 
from  the  borough  electric  engineer  (.\Ir.  U.  Gilbert  Bell ),  and  tenders  to 
the  Town  Clerk  by  May  21. 

Manchester  Electricity  Committee  require  tenders  by  .June  7  fo'' 
supply  and  erection  at  Barton  power  station  of  33,000  volt  and  ti.OOO  volt 
main  switchgear,  pressure  testing  switchgear,  &c.  Specifications  from 
Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Belfa.'!T  Corporation  invite  tenders  for  the  manufacture  and  erection 
at  the  East  Bridge-street  electricity  works  of  coal  handling  plant. 
Specifications  from  the  city  electrical  engineer,  Mr.  T.  W.  Bloxam, 
M.I.E.E.,  and  U>nders  to  the  Town  Clerk  by  May  19. 

Leeds  City  Council  invite  tenders  for  a  steam  turbine,  three-phase 
alternator  and  exciter  of  1,200  kw.  capacity  or  thereabouts.  Specifica- 
tions from  the  manager  of  the  electricity  department,  Mr.  C.  Nelson 
Hefford,  1,  Whitehall-road,  Leeds,  and  tenders  to  the  Town  Clerk,  26, 
Great  George-street,  Leeds,  by  11  a.m.  .June  14 

Hackney  (London)  Borough  Council  invite  tenders  for  four  water 
tube  boilers,  induced  draught  plants  and  fuel  cconomisors,  one  10,000  kw. 
turbo-alternator  and  exciter,  surface  condensing  plant,  two  circulating 
motor  driven  pumps,  E.T.H.  switchgear,  &c.  Specifications  from  the 
borough -electrical  engineer,  and  tenders  (by  7  p.m.,  June  9)  to  the 
Chairman  of  the  Electricity  Committee. 

Tenders  are  inAited  (by  Juno  16)  for  the  supply  to  the  Postmaster 
General's  De[)artment,  State  of  Western  Australia,  of  telegraph  and 
telephone  instruments  and  parts  as  per  schedule  680,  and  also  (by  .July 
14)  for  the  supply  and  delivery  of  telegraph  and  telephone  instruments, 
&c.,  as  per  schedule  674.  Tender  forms,  &c.,  from  the  office  of  the  High 
Commissioner,  Room  406,   Australia  House,  Strand,  London,  W.C.2. 

Personal  and   Appointments. 

The  salary  of  the  Rochdale  tramways  manager  (Mr.  G.  Webster)  has 
been  increased  from  £tj(:0  to  £8L0  per  annum. 

Dundee  Cor|:oratinn  has  increased  the  salary  of  the  city  electrical 
engineer  (Mr.  H.  Richardson)  from  £1,000  to  £1,150. 

The  salarj'  of  the  Leeds  City  electrical  engineer,  Mr.  C.  N.  Hefford, 
has  been  increased  from  £1,260  to  £1,.5U0  per  annum. 

Walsall  Corporation  have  appointed  Mr.  Charles  Burgess,  general 
manager  and  engineer  of  West  Hartlepool  Corporation  tramways,  as 
manager  of  the  Walsall  tramways  department,  at  a  salary  of  £7(30  per 
annum,  rising  by  aniiual  increments  of  £50  to  £900. 

Mr.  C.  L.  Black,  mains  superintendent,  has  been  promoted  to  the 
position  of  assistant  engineer  of  the  Glasgow  Electricity  Department, 
and  Mr.  R.  B.  MacCall  becomes  secretary  and  treasurer. 

Mr.  S.  G.  Castle  Russell  has  now  retired  from  the  control  of  the  elec- 
trical insptction  department  of  the  Phoenix  Assurance  Company,  and  is 
retained  by  the  company  for  purely  consultative  work.  His  address  will 
be,  as  hitherto.  No.  17,  Sherbomc-lane,  King  William-street,  E.G. 

Mr.  E.  B.  Hunter,  A.M.I.E.E.,  succeeds  Mr.  Castle  Russell  as  elec- 
trical engineer  to  the  Phoenix  Assurance  Company. 

Mr.  Scott-Taggart,  lately  in  charge  of  the  wireless  valve  department  of 
the  Edison  Swan  Electric  Company,  Ltd.,  has  resigned  in  order  to  take 
up  a  more  important  position  with  the  Radio-Communication  Company, 
Ltd.  His  technical  services  in  connection  with  matters  relating  to 
thermionic  valves  will  at  present  be  at  the  disposal  of  the  Edison  Swan 
Electric  Company  when  required. 

Basiness  Items,  &c. 

Messrs.  John  E.  Raworth  &  Moss,  consulting  engineers  and  patent 
agents,  have  removed  to  75,  Victoria-street,  Westminster,  S.W. 

The  offices  of  the  Rugby  Engineering  Society  have  been  removed  to  10, 
Elborow-street,  Rugby. 

The  English  Electric  Company,  Ltd.,  has  taken  over  the  local 
branch  of  Dick,  Kerr  &  Company,  at  Balcarce  278,  Buenos  Ayres. 

Wm.  P.  St.  John  and  Hy.  Ashdown  (trading  as  Sinclair,  Paget  &  Com- 
pany), electrical  engineers,  8,  New  Inn-yard,  Shorediteli,  London,  E., 
have  dissolved  partnership.     Debts  by  Mr.  St.  John: — 


Patent   Record. 


SPECIFICATIONS  PUBLISHED. 

The  foilowint  abstract  from  some  ot  the  specifications  recently  published  haue  tun 
iptcially  compiled  by  Messrs.  Mewbukn,  Ellis  ti  Co..  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  dale  applied  tor  di/fers  Irom  the  dale  on  which  the  application  mas  lodttd 
*l  Iht  Palenl  OSict  the  lormtr  is  tiuen  in  brackets  alter  the  title. 

1918  Specifications. 
1 19.868  Ahous.    Apparatus  for  electrically  controlline  railway  trains  or  vehicles  through 

the  traclc.    (10/10/17.) 
140.835  Marsh.    Treatment  of  metals  and  refractory  materials  and  of  tools  or  crucibles 

made  thereof,  and  the  electric  furnaces  used  therefore    (4/7/18.) 
140.8S3  Calverley  &  Highfield.    Apparatus  for  convertine  alternating  currents  to 

direct  currents  and  vice  versa.    (29  11/18.) 
140,856  Coventry  Electric  Clock  Co.  &  Rushton.     Electric  clocks.    (30/12/18.) 

1919  Specifications. 
133,970  Metropolitan    Vickers    Electrical   Co.     Balancing   means   for    polyphase 
electric  current  systems.    (17/10,18.) 
Relates  to  a  polyphase  electric  current  system  in  which  unbalanced  polyphase 
E.M.F.'s  tend  to  be  produced,  these  E.M.F.'s  being  resolved  into  a  major  balanced 
component  and  a  minor  balanced  component  of  opposite  phase  sequence,  a  poly- 
phase balancing  machine  having  its  primary  windings  respectively  connected  in 
series  in  the  conductors  between  the  source  and  pcint  of  consumption  of  electrical 
energy,  said  machine  being  rotated  in  such  a  direction  that  it  sets  up  a  synchronous 
impedance  to  said  minor  component  without  substantially  affecting  said  major 
component,  whereby  said  minor  component  is  largely  suppressed  and  only  said  major 
component  permitted  to  function. 
137,308  Angus.    Apparatus  for  electrically  controlling  railway  trains  or  vehicles  through 

the  traclt.    (10/10/17.     Divided  application  on  1 19.868.) 
139.146  Glacoma.    Devices  for  the  prevention  of  unauthorised  taking-off  of  current 

from  electric  conductors.     (18/2/19.) 
140.655  Automatic  Telephone  Mfg.  Co.  &  Ray.    Automatic  or  semi-automatic  tele- 
phone systems.    (23/5/19.) 
14<j656  BT -H.  Co.    (G.E.  Co.)     Electrical  systems  of  power  transmission.     (23,519.) 
140.661  Ames  &  GiLiNSON.     Electric  coils.    (28/5/19.1 

140,675  Tucker.  Composition  for  insulating  &waterproofine  electrical  elements.  (28  6  19.) 
140,693  Clifford  of  Chudleioh  (W.  H.  Clifford);  Baron.     Dynamo-electric  machines. 

(27/8/19.) 
140,705  GoLDSTONE.     Electric  induction  coils  for  medical  purposes.    (19/9/19.) 
140.864  Compare  &  Pizzi.    Tracker  devices  for  electric  piano-players;     (18/1/19.) 
140.868  Arese.     Electric  heating  apparatus.     (23,119.) 

140,903  Morris.     Electric  lighting  systems  as  used  on  motor  vehicles.     (1/4/19.) 
140  913  Scott  &  Pollock.    Current-collecting  devices  for  dynamo-electric  machines. 

(22,4,19.) 
140.936  Bulpitt  &  Denholm.     Improved  brush-holder  for  electric  machines.  (4 '6/19.) 
140.970  Belfield.     Automatic  electric  couplings.     (5/9/19.) 
140,975  Fuller's  United  Electric  Works  LroJ,  &  Gilbert.  Holders  for  incandescent 

electric  lamps.     (2S,'9/19.) 
140.986  Dunn.    Means  for  obtaining  electrical  energy  from  the  atmosphere.     (4/11/19.) 

1920  Specification. 
141.002  Angus.    Apparatus  for  electrically  controlling  railway  trains  or  vehicles  through 
the  track,     {10'10,'17.     Divided  application  on  1 19,863.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  uiithin  parentheses  are  those  of  communicators  of  tnventtont. 
December  9.  1919. 

30.744  Archibald.     Balancing  voltages  in  three-wire  direct-current  system  by  means  o£ 

static  balancers. 

30.745  Glanvill.    Direct-current  dynamos. 

30,771  RuNBATTEN.    Distributors  for  electric  current  for  use  with  internal  combustion 

engines. 
30.797  Fabrik  Elektr.  Apparate  F.  Sauter.      Controlling   devices  for  electrically 

wound  clockwork.  &c.     (24/12/18.  Switzerland.) 

30.799  LeTall.    (WestinghDuse  Electric  &  Mfg.  Co.  1    Circuit  interrupting  devices. 

30.800  Western  Electric  Co.    Signal  transmitting  mechanisms. 
30.843  Round.    Thermionic  amplifiers. 

30.851  Henn.     Electrical  engine  starting  devices. 

30,857  Townley.     Electric  burglar  alarm  fitted  to  locks. 

30,868  Clark.    Electrical    static    machines   and    apparatus    for    electro-therapeutic 

work.  &c. 

December  10.  1919. 
30.881  VoGEL.    Automatic  electric  light  switches. 
30,922  Metropolitan  Vickers  Electrical  Co.  &  Palmer.     Protective   devices  for 

alternative-current  systems. 
30.941  Claremont.     Devices  for  securing  electric  fittings. 
30,943  Suchostawer.     Dynamo-electric  machine. 

30.957  Paratore.    Obtaining  variable  speeds  in  alternating-current  motors. 
30.961   Bull.     Electrical  signalling  apparatus  for  railways. 
30,970  HuLFiSH.     Automatic  telephone  systems.     (8/12/17,  U.S.) 


31,002 
31,005 
31,014 
31,045 
31,059 
31,064 
31,066 

31,088 


31,103 
31,155 
31,169 
31,199 


31.253 
31 ,262 
31,263 
31,268 
31.269 
31,300 
31,304 


December  II,  1919. 
Mordey.     Electro-magnetic  engines  or  motors. 
Barker.    Wireless  telegraphy  systems  of  the  arc  gap  type. 
Brown  &  Rowley.     Motors. 

CoLQUHOUN.     Holders  or  containers  for  electric  heating  elements. 
LuNDBERG  &  Peg3.     Electric  Switches. 
Brydon.    Wireless  telegraphy,  &c. 
Skinningrove  Iron  Cd.  &  Bury.    Apparatus  for  electrostatic  deposition 

particles  from  gases. 
Wade.    (Goto  Coil  Co.)     Electric  coils. 

December  12,  1919. 
Taylor.     Methods  of  distribution  on  alternating-current  systems. 
Monte.     Electrically  heated  thermo-siphon  radiators. 
Grosjean.     Electric  sparking  plug.     (14/1 1/18.  France.) 
&  31.200  Angus.     Apparatus  for  electrically  controlling  railway  trains  through 

the  track.    (10/10/17.  Sweden.) 
Chitty.    Dynamo  electric  machines. 
Mossay  &  Co.  &  Ransomes.  Sims  &  Jefferies.     Electrically  propelled  road 

vehicles. 

December  13.  1919. 
D.P.  Battery  Co.  &  Wadoell.    Storage  battery  cells,  &c. 
Gov;.     Variable  cut-off  for. 
Gardner.     Electric  miner's  lamp. 
Telephone  Mfg.  Co.  &  Murray.    Telephones. 
Goldstone.     Cable  connector  boxes. 

Favre-Bulle  ^  Lavet.    Acoustic  alarms  operated  by  altaernting  current. 
iMESON  &  Hunter.     Electrical  signallingapparatus  for  mines,  &c. 


December  15.  1920. 
31,338  Brov/ne.     Electric  xerminals  of  sparlcing  plugs.  &c. 

31.345  &  31.346  Erskine  Murray  &  Crowther.     Radio  navigational  apparatus,  &c. 
31.384  LeTall.     (Westinghouse  ElectricMfg.Co.)     Electrically-driven  sewing  machine* 
31,390  Withers.    (Renault.)    Electric  lighting  systems  for  automobiles,  &c,  .^ 
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Companies'  Reports,  &c. 

The  directors  of  HrnST,  Nelson  &  Company,  Ltd.,  have  declared  an 
interim  dividend  of  Is.  per  share  (5  per  cent.)  on  the  ordinary  share 
capital. 

A  dividend  of  4  per  cent,  on  the  ordinary  shares  has  been  declared  by 
the  Dudley,  Stourbkidge  and  Distkict  Electric  Traction  Com- 
pany, Ltd. 

Mr.  C.  Jemiyn  Ford  has  resigned  his  seat  on  the  board  of  the  British 
Electric  Traction  Company,  Ltd.,  and  Mr.  J.  S.  Austen  has  been 
elected  a  director  of  the  companj'. 

Sir  Henry  E.  F.  Goold-Adams,  K.B.E.,  late  chairman  of  the  Nitrogen 
Products  Committee,  and  Sir  John  D.  Rees,  Bart.,  M.P.,  have  joined  the 
board  of  the  Low  Temperature  Carbonisation,  Ltd. 

The  West  African  Telegraph  Company,  Ltd.,  will  make  an  addi- 
tional payment  equal  to  a  dividend  of  2  per  cent.,  making  a  distribution 
for  the  past  year  of  4  per  cent.,  tax  free. 

The  Oriental  Telephone  and  Electric  Company,  Ltd.,  has 
declared  a  final  dividend  for  the  year  1919  of  6  per  cent,  on  the  ordinary 
shares  (making  a  total  of  10  per  cent,  for  the  year)  and  a  bonus  of  2  per 
cent. 

The  net  profit  of  the  Bastian  Meter  Company,  Ltd.,  for  the  past  year 
was  £976,  and  «-ith  £1.51  brought  forward  the  total  is  £1,127.  The 
directors  recommend  payment  of  the  6  per  cent,  dividend  on  the  cumu- 
lative preference  shares  for  the  two  years  ending  Dec.  31,  1919,  and  also 
a  dividend  of  3  per  cent,  on  the  ordinary  shares  for  the  year  1919,  carry- 
ing forward  £o89. 

The  revenue  of  the  London  &  Suburban  Traction  Company,  Ltd., 
for  the  past  year  amounted  to  £37,393,  compared  with  £46,294  in  1918. 
Adding  £7,093  brought  forward  and  deducting  expenses  (including 
debentures  and  loan  interest)  and  providing  for  sinking  fund  charges 
upon  the  5  per  cent,  debenture  stock,  there  remains  £1,205  to  be  carried 
forward.  Lord  Ashfield  has  rejoined  the  board,  and  has  been  elected 
chairman  in  place  of  Lord  Stuart  of  Wortley,  who  becomes  deputy 
chairman. 

The  gross  profit  of  the  North  of  Scotland  Electric  Light  &  Power 
Company,  Ltd.,  for  1919  was  £6,409,  compared  with  £6,644  in  1918. 
After  meeting  interest  on  dtbentures  and  loans  (£2,614),  writing  off  £71 
from  suspense  account,  making  provision  for  tax  on  undivided  profits 
(£208)  and  adding  £1,214  brought  forward,  the  balance  is  £4,729.  The 
directors  recommend  payment  of  a  dividend  at  rate  of  3  per  cent,  for  year, 
which  wiU  absorb  £1,500,  that  £2,500  be  placed  to  renewal  reserve 
account,  and  that  balance  (£729)  be  carried  forward. 

The  accounts  of  the  London  &  Lancashire  Fire  Insurance  Cosi- 
PANY,  Ltd.,  show  progress  in  all  departments.  The  premium  income 
has  been  increased  from  £6,252,459  to  £6,759,059,  and  the  reserve  funds 
from  £5,252,662  to  £5,717,582.  The  capital  has  been  increased  to 
£5,000,000,  and  resolutions  authorising  the  elimination  of  the  word 
'"  Fire  "  from  the  name  of  the  company,  and  the  division  of  each  of  the 
shares  into  five  shares  of  £5  each  (£1  paid  up),  have  been  passed,  subject  to 
confirmation  at  a  meeting  to  be  held  on  the  25th  inst. 

The  directors'  report  of  the  Northern  Gener.al  Transport  Co.m- 
PANY,  Ltd.,  for  1919,  states  that  the  total  capital  expenditure  on  the 
motor  omnibus  undertaking  on  Dec.  31  last,  amounted  to  £73,506,  an 
increase  during  the  year  of  £30,631,  mainly  due  to  the  increase  in  the 
fleet.  The  gross  traffic  receipts  show  an  increase,  chiefly  due  to  the 
larger  number  of  vehicles  in  service,  but  the  costs  of  operation  continue 
to  rise  rapidly,  and  a  further  increase  in  fares  was  made  on  the  1st  inst. 
The  investments  of  the  Company  in  Cxateshead  and  District  Tramways, 
the  TjTiemouth  and  District  Electric  Traction  and  the  Jarrow  and  Dis- 
trict Electric  Traction  Companies  stand  at  £438,706.  The  traffic  receipts 
(less  working  expenses),  dividends  and  other  revenues  for  the  year 
amounted  to  £44,174.  After  providing  for  administration  expenses, 
deducting  £2,468  for  loan  and  debenture  interest,  and  providing  £2,226 
for  renewals,  there  remains  £36.558,  with  £7,946  brought  forward,  the 
divisable  surplus  is  £44,504.  The  directors  recommend  a  dividend  at 
rate  of  0  per  cent,  on  the  preference  and  10  per  cent,  for  the  year  on  the 
ordinary  shares,  leaving  £14.010  to  be  carried  forward. 

The  revenue  of  the  Potteries  Electric  Traction  Cojipany,  Ltd., 
for  the  year  1919  amounted  to  £271.309.  Traffic  and  parcel  receipts 
were  £252,438,  an  increase  over  1918  of  £46,304.  The  expenses  also 
increased  by  £.51,590,  although  man}'  repairs  and  renewals  have  again 
had  to  be  deferred.  After  deducting  all  expenses  chargeable  to  revenue 
including  £11.025  for  debenture  interest,  and  £15,000  for  renewals,  there 
remains£44,141  compared  with £.33,.56 1.  Adding £12,441  brought  forward 
the  balance  available  is  £56,582.  The  directors  recommend  that  £20,000  be 
placed  to  reserve,  that  a  dividend  on  the  preference  shares  at  rate  of  5 
per  cent,  per  annum  (£12,250)  and  a  dividend  on  the  ordinary  shares  at 
rate  of  5  per  cent,  per  annum  (£12,250)  be  paid,  leaving  to  be  carried 
forward  £12,082.  The  capital  expended  during  the  year  was  £3,903. 
The  expenses  have  increased  very  largely,  due  to  repeated  advances  in 
wages  and  the  higher  cost  of  materials.  The  gross  receipts  have  also 
increased  by  reason  of  the  higher  fares  now  charged  and  other  causes. 
Wages  continue  to  advance,  and  the  raising  of  additional  revenue 
becomes  more  difficult.  The  Board  during  the  year  negotiated  the  sale 
to  Stoke-on-Trent  Corporation  of  the  undertaking  on  terms  which  they 
were  prepared  to  recommend  to  the  shareholders,  but  the  Bill  to  con- 
firm the  agreement  of  sale  was  subsequently  withdrawn  by  the  Corpora- 
tion, as  it  failed  to  obtain  the  approval  of  the  ratepayers. 

The  Urban  Electric  Supply  Company,  Ltd.,  reports  that  the  gross 
profit  for  1919  was  £59,824  14s.,  compared  with  £63,889  lis.  2d.  in  1918, 


and  after  deductig  cost  of  administration,  directors'  and  auditors'  fees, 
&c.,  the  balance  is  £55,604  7s.  The  amounts  required  for  interest,, 
debenture  stock  redemption  and  income  tax  absorb  £47,998  5s.  Id., 
leaving,  together  with  £3,710  7s.  Id.,  brought  forward,  an  available 
balance  of  £11,322  9s.  The  directors  recommend  that  £10,000  be 
placed  to  reserve  for  depreciation  and  that  the  balance  (£1,322  9s.)  be 
carried  fonvard.  In  common  with  other  provincial  undertakings  the 
directors  state  that  the  Company  has  suffered  severely  during  the  past 
year  from  its  inabilitj'  to  adjust  its  charges  sufficiently  to  meet  the  con- 
stantly increasing  costs  of  supply,  with  the  result  that  the  profits  do  not 
admit  of  the  pajnnent  of  any  dividend.  To  overcome  the  di  fficultj'  the 
directors  joined  «-ith  Edmmidsons'  Electricity  Corporation  in  promoting 
a  Bill  to  enable  the  Companj-  to  earn  a  reasonable  return  on  its  capital. 
They  regret  to  report  that  the  Bill  was  rejected  by  the  Committee  to- 
whom  it  was  referred.  The  directors  are  now  endeavouring  to  secure 
the  necessary  relief  by  other  means. 

The  usual  comparative  statement  of  profits  derived  from  the  under- 
takings is  appended.  The  total  load  connected  in  kilowatts  at  the  13 
stations  of  the  Company  was  43,299  compared  with  39,503  in  1918,  and 
36,902  in  1917. 

Mr.  J.  G.  B.  Stone,  who  presided  over  the  meeting  of  the  IndL4N 
Electric  Supply  and  Traction  Company,  Ltd.,  last  week  stated  that 
the  units  sold  bj'  all  departments  had  increased,  except  under  the  head 
of  special  contracts.  Some  of  the  mills  had  been  affected  by  labour 
unrest.  To  give  an  increased  margin  of  safety  they  had  secured  a 
500  kw.  secondhand  set,  which  was  shipped  out  early  this  j'ear.  Capital 
expenditure  showed  an  increase  of  Rsl,78,136.  Since  the  last  meeting 
the  directors  had  made  an  issue  of  £120,000  seven  per  cent,  non-cumu- 
lative convertible  preference  and  30,000  ordinary  shares  for  the  erection 
of  the  new  power  station  and  its  equipment.  The  contract  had  been 
placed  with  the  English  Electric  Company,  and  they  might  expect  ship- 
ment of  the  plant  this  year.  The  proposal  was  to  equip  the  new  station 
at  once  vnth  two  3,000  kw.  sets  and  to  make  provision  for  an  extension 
to  20,000  kw.  It  seemed  probable  that  the  demand  would  necessitate 
a  large  addition  to  the  installation  now  on  order  at  an  early  date.  The 
directors  looked  forward  to  very  considerable  developments  as  the  new 
power  house  would  enable  them  to  supply  the  gro«-ing  demands  of  con- 
sumers. The  tramway  had  not  proved  more  remunerative  than  last 
J'ear,  although  there  was  an  increase  in  the  number  of  passengers  carried 
and  an  improvement  in  traffic  earnings,  but  against  this  they  had  had 
to  meet  very  heavy  exiJenditure,  particularly  on  repairs.  The  directors 
proposed  to  pay  a  final  dividend  of  6  per  cent.,  making  9  per  cent,  for 
the  year. 

Ne-w  Companies. 

AFKICAN  CONCESSIONS  SYNDICATE  (1920),  LTD.  ( 1615,966)— Private 
company.  Keg.  April  30.  capital  £5,UU0  in  2s.  shares,  to  take  over  the 
business  of  the  Jfew  .African  Concessions  SjTidicate,  Ltd.  (incorporated  in 
1910),  and  to  carry  on  tlie  business  of  an  electric  light,  heat  and  power 
supply  company,  &c.  First  directors  are  Major  W.  A.  Wills,  A.  H.  D. 
Cochrane  and  W.  Praeger.  Sec.,  E.  S.  Briggs.  Reg.  office:  10-11, 
Broad-street  Avenue,  E.C. 

ALLIANCE  ELECTRICAL  COMPANY,  LTD.  (166,835.)— Private  com- 
pany ;  reg.  .\pril  27,  cajntal  £10,000  in  £1  shares,  to  take  over  the  busi- 
ness of  electricians  and  electrical  engineers,  &c.,  carried  on  by  the 
Alliance  Electrical  Companv,  Ltd.  (in  liquidation).  First  directors  are 
W.  F.  White,  H.  J.  Grant  "and  Elizabeth  Mc.\rthur.  Beg.  offices,  32, 
King-street,  Covent  Garden,  W.C.  2. 

ARMATURE  WINDING  COMPANY,  LTD.  (166,778.) — Private  company ; 
reg.  -^iM-il  24.  r:i|iital  iTi.niio  in  £1  shares,  to  carry  on  the  business  of 
electric  and  steam  engineers  and  contractors,  suppliers  of  electricity, 
manufacturers  of  tramway,  electric  and  other  apparatus,  &c.  First 
directors  are  H.  G.  Wainscott  and  G.  Marsham.  Reg.  office,  44a,  Bolton- 
street.  Bury. 

E.  I.  C.  MAGNETOS,  LTD.  (187,032)— Private  company.  Reg. 
May  3,  capital  £75,000  in  £1  shares,  to  take  over  the  business  of  E.  I.  C. 
Magnetos,  Ltd.  (incorporated  in  1913),  and  to  carry  on  the  business  of 
manufacturers  of  magnetos  and  appliances  of  all  kinds  for  ignition  or 
startinginconnection  with  internal-combustion  engines,  &c.  Sec,  E.  C. 
Cole.  Reg.  office  :  Royal  Wellington  Works,  Sampson-road  North,  Bir- 
mingham. 

ELECTRICAL  INDUSTRIES,  LTD.  (167,108)— Private  company.  Reg- 
May  4,  capital  £2,000  in  £1  shares,  to  carry  on  in  the  United  Kingdom, 
the  colonies,  India  and  elsewhere  the  business  of  manufacturers  of 
electric  fires,  lamps,  filaments  and  radiators  of  all  kinds,  stoves,  meters, 
&c.  E.  Woodroffe  is  first  director.  Reg.  office  :  9-10,  Pancras-lane, 
E.C.4. 

EVER  READY  COMPANY  (GREAT  BRITAIN),  LTD.  (167, 171)— Reg- 
May  6,  capital  £500,000  in  £1  shares  (200,000  7  per  cent,  cumulative 
participating  preference).  To  carry  on  the  business  of  electricians,  elec- 
trical engineers,  manufacturers  of  and  dealers  in  electrical  appliances, 
apparatus,  novelties,  &c.,  and  to  enter  into  an  agreement  with  the 
British  Ever  Ready  Co.,  Ltd.  First  directors  are  C.  H.  C.  MoUer,  S. 
Stem.il.  Goodfellow,  C.  H.  Dade  and  A.  H.  Sheppard  (all  directors  of 
British  Ev,.r  R.-a(lv  Co.). 

NORTHERN  ELECTRIC  VEHICLE  SERVICES,  LTD.  (166,883.)— Reg. 
April  -'S,  capital  £100,000  in  £1  shares,  to  carry  on  the  business  of  manu- 
facturers, builders,  designers,  repairers  and  owners  of  and  agents  for 
electric  or  other  mechanically  propelled  vehicles,  lorries,  &c.  First 
directors  are  G.  S.  Newall,  R.  S.  Barrett  and  F.  Nicholson.  Reg.  office, 
Northumberland-road,  Newcastle-on-Tyne. 
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Foriy    Years  Ago. 

(The  ELEtTRiciAX,  May  15,  1880.) 

Sir  William  Thk.mshx  pn-sidecl  at  the  meeting  of  the  Pliysical  Society 
'(of  which  he  is  president)  on  Satiiniay  last. 

Too  Good  to  be  Tbve. — It  is  said  that  a  M.  Parodie  claims  to  have 
■discovered  a  method  of  transmitting  large  quantities  of  electricity  over 
Jong  distances,  distributing  it  at  anj-  number  of  points  as  required  on 
the  way. 

Prof.  Fleemino  Jexkis,  F.R.S. — The  Royal  Society  of  Edinburgh 
has  awarded  the  Keith  medal  for  the  biennial  iH>rio<l  1877-79  to  the  well- 
known  electrician.  Prof.  .Jenkin.  for  his  Paper  im  the  application  of 
graphic  methods  to  the  determination  of  the  efficiency  of  machinery. 

The  Telephone  at  Che.ster. — The  telephone  is  being  gradually  intro- 
duced by  business  houses  in  lieu  of  messengers  from  office  to  workshop. 
Jn  Chester  Messrs.  J.  Dickson  &  Sons  have  established  telephonic  com- 
.munication  between  their  chitf  office  in  Eastgate  and  their  nurseries 
at  Newton. 

Contact  ELECTRicm'. — M.  H.  Pellat  has  devised  a  new  method  of 
measuring  the  electricitr  develo])ed  by  the  eontai't  of  two  metals,  which 
permits  of  great  precision.  It  is  a  com|)ensating  method,  based  on  the 
principle  that  if  the  two  metals  are  connected  by  a  wire  they  take  the 
same  difference  of  potential  as  if  directly  brought  together.  M.  Pellat 
breaks  the  wire  at  a  point,  and  introduces  between  the  two  ends  pre- 
viously joined  a  graduated  diffeivnce  of  potential  variable  at  will,  which 
is  made  U>  neutralise  the  diffcuence  due  to  the  metals  and  give  a  nil 
reading.  The  adjustable  diffei-ence  of  potential  is  got  by  passing  a 
constant  current  through  a  i^ouillet  rheostat,  the  resistance  between  the 
zero+sliding  contact  giving  the  E.M.F.  A  thousand  divisions  of  the 
scale  correspond  to  the  E.M.F.  of  a  Clark  cell.  The  method 
gives  results  to  1000  of  a  Daniell  cell.  The  results  are  that  the 
.differences  of  potential  vary  with  the  state  of  the  surfaces  and  the  tem- 
peratuit?,  metals  being  more  —  when  the  temperature  is  high  and  —  when 
low.  Thesi-  differences  also  depend  on  the  nature  and  pressure  of  the  gas 
surrounding  the  metals.  With  copper  and  zinc,  when  the  pressure  of  the 
gas  diminishes  the  difference  of  potential  increases,  especially  with 
oxygen,  nitrogen  and  dry  air.    These  differences  are,  however,  slight. 

The  Electric-  Lioht  at  Woolwich. — Among  the  interesting  results 
springing  from  the  great  docks  at  North  Woolwich  will  be  a  most  com- 
plete exhibition  of  the  value  of  the  electric  light  for  dock  and  harbour 
purposes.  The  London  Light  Company  have,  by  permission  of  the 
London  and  St.  Katherine  Docks  Company,  erected  along  the  entrance 
of  the  existing  \'ictoria  Docks  several  lamps,  so  as  to  show  the  special 
characteristics  and  power  of  their  systems  ;  and  the  .\nglo-American 
Electric  Light  (Brush  Light)  Company  have  also,  it  is  said,  obtained  the 
sanction  of  the  Company  to  exhibit  their  light  within  its  premises  ;  but 
the  new  \'ictoria  Dock  is  that  which  will  chiefly  claim  attention,  the 
company  having  contracted  with  Messrs.  Siemens  Brothers  for  lighting 
the  whole  length  of  this  dock  and  dry  docks,  with  the  roads  and  railways 
on  both  sides  of  them,  with  the  electrical  light  on  the  Siemens  system. 
This  will  be  effected  with  28  or  30  lamps,  each  of  6,000  c.p.,  and  each 
placed  at  an  elevation  of  from  liO  ft.  to  80  ft.  above  quay  level.  The 
light  will  enable  work  to  be  carried  on  by  night,  in  cases  of  necessity, 
as  well  as  by  day.  The  same  system  is,  we  are  informed,  arranged  for 
Holyhead  Harbour  and  for  Barrowin-Furncss. 


Salammoniac. — Per  cwt.  lOos.-lOOs. 
Sulphur  (Flowers). — Per  tjn  £21. 
„      (Roll  Brimstone). — Per  ton 
£21. 
Sulphuric    Acid    (Pvrites,  168°). — 
Per  ton.  £8  8s.  '9d. 


Arrangements  for  the  Week. 

FBIDAY,   May  14tli  (to-day). 

liios  ani>  Steel  Isstiti'tk. 

3  p.m.  \X  .Mappin  Hall,  The  University,  Sheffield.  Papers  to  bc< 
read  :  "  Effect  of  Initial  Temperature  upon  the  Physical 
Pro|>erties  of  >Stoel,"  by  Messrs.  J.  H.  .Andrew,  .1.  E.  Kippon, 
C.  P.  Miller  and  A.  Wragg  ;  "  The  PropiTties  of  Ircm-Chroniium 
Carbon  .Steel.s.  Part  1.,  Thermal  Analvsis."'  bv  Messrs.  ('.  A. 
Edwards.  H.  Sutton  and  C.  Oshi;  Part  11.,  "Effect  of  Heat 
Treatment  on  Klectrical  Resistivity,"  by  Messrs.  C.  A.  Edwards 
and  .\.  L.  Norbury  ;  "  On  the  Structural  Constitution,  Harden- 
ing and  Temjjcring  of  High-siwed  .Steel  containing  Chroinuim 
and  Tungsten,"  by  Messrs.  K.  Honda  ami  T  .Murakami ;  "  The 
Structure  of  some  Chromium  .Steels,"  by  ,Mr.  .J.  H.  (!.  Mony- 
jK'nny  ;  "  The  Effect  of  Various  Klements  on  the  Electrical 
Resistivity  of  Iron,"  by  Mr.  .\.  L.  Norbury  ;  ami  "  Brittleness 
of  Nickel-Chrome  and  other  Steels,  Part  II.,"  by  Jlr.  F.  Rogers. 
PhVsical  Society  of  London. 

5  p.m.  At  the  Imiwrial  College  of  Science,  Imperial  Institute-road, 
South  Kensington.  Demonstration  of  Experiments  on  the 
Thermionic  Properties  of  Hot  Filaments,  by  Dr.  F.  Lloyd 
Hopwood.  P-ipers:  "  A  ModiKed  Theory  of  the  Crookes  Radio- 
meter," by  Mr.  G.  D.  West;  "  On  the  Magnetic  Properties 
of  .Silicon-Iron  (Stalloy)  in  Alternating  Fiehls  of  Low  Value," 
by  Mr.  A.  Campbell;  "' On  Tracing  Rays  through  an 
Optical  System,"  by  Mr.  T.  Smith. 

ISSTITL'TION   of   ELECTRICAL   ENOINEER.S,    StCDENTs"    MEETING. 

7  p.m.     At    King's    College,    Strand,    London,    W.C.     Pa])er    on 

"  Electrical  Motor  Control  Devices,"  by  Mr.  E.  G.  Hurafress. 

Annual  General  Meeting. 

.JcNioK  Institution  of  Engineers. 
7.30  p.m.     At   39,    Victoria-street,    London,    S.W.     Discussion    on 

"'  Business  Aspect  of  the  Peace  Treaty,"  opened  by  the  Hon.  H. 

Fletcher  Moulton. 

In.stitution"  of  Automobile  Enginbeh.s. 
7.30  p.m.     At  the  Technical  Institute,  Coventry.     Paper  to  be  read 

on  "  Cast  Iron  in  Relation  to  the  .-Vutomobile  Industry,"  by 

Mr.  .7.  E.  Hurst. 

WSDNESDAT,  May  19th. 

Roval  .Sjcletv  of  Arts. 
4. .30  p.m.     At    .lohn-street,    Adelphi,     London.     W.C.     Paper    on 
"  IOI,-.trical  Osmosis,"  by  Mr.  J.  S.  Highfield. 

THDRSDAY,  May  ZOth. 

Roval  Society  of  Akt.s,  Indian  Sel-tion. 
4.30  p.m.     At    John-street,    Adelphi,     London,     W.C.     Paper    on 
"  Roads  and  Transport  in  India,"  by  Brig.-Gen.  Lord  Montagu 
of  Beaulieu. 

Institution  of  Electrical  Engineers. 
5.30  p.m.     At  the   Institution   of   Civil    Engineers,   Great  (jeorge- 
street,  London,  .S.W.     Annual  General  Meeting. 

FRIDAT.  May  21st. 

Royal  Institution. 
9p.m.     .At    .\lbcmarle-street,    London,    W.     Discourse    on    "The 
Thermionic  \'alve  in  Wireless  Telegraphy  and  Telephony,"  by 
Prof.  .1.  A.  Fleming,  F.R.S. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  11. 

'Copper —  Price.  Inc.  Dec. 

Best  selected perton  £110     0     0  —  — 

Electro  Wirebars £114     0     0  —  — 

B.C.  wire  basis per  lb.  la.     3Jd.  —  — 

Sheet Is.     ojd.  —  — 

Photphor-hrome  Wire — 
Phosphor-bronze 

wire, basis   ,,  Is.  8|i  —  — 

'Bratt  60/40— 

Rod, basis      Os.   iyd.  Jd.  — 

Sheet,  basis   ,,  Is.  4Jcl.  —  — 

Wire,  basis    „  Is.  3}d.  —  — 

'Iron — 

Cleveland  Warrants     per  ton  £10     7     6  — ■  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £48  10     0  —  — 
Lead  Pig — 

English £40     0     0  _  £2    0    0 

Foreign  or  colon!  il             „  37  15     0  —  £2     5    0 

r»n— Ingot    304  10     0  —  £41     0     0 

Wire,  basis    per  lb.  0     3   10  J  —  4Jd. 


Benn  Brothers  Journals. 


So.ME  Features  of  the  Current  Issues. 

"Aeronautics": — "Cost  of  Airship  Ton  Miles";  "Landing,  Run 
and  Takeoff  of  .Aeroplanes,"  by  J.  Klemin  ;  "  Loads  and  Stresses  on 
Aeroplanes,"  by  •!.  Case.  ' 

"  Cabinet  Maker"  : — "  Tripod  Tables"  ;  "  Interior  Decoration,"  by 
Rotx-rt  Adam :  "  Patents :  Recent  Specifications  applying  to  the 
Furniture  Trades." 

"  Chemical  Age  "  : — New  Association  of  Chemical  Merchants  :  special 
report;  and  "  Industrial  Application  of  Liquid  Air  and  Oxygen." 

"  Fruit  Grower"  : — "  Food  Miniistry  and  the  Outlook"  ;  "  Tasting 
Day  at  National  Cider  Institute  "  ;  and  "  A  New  Rotary  Cultivator." 

"  Gas  World"  : — '  Gas  Engine  Design"  ;  "  Power  from  Low  Grade 
Gas  "  ;  and  all  the  gas  news  of  the  week. 

"  Hardware  Trade  Journal "  : — The  Ironmongers'  Federation  at 
York ;  Annual  Meeting  of  the  Iron  and  Steal  Institute ;  "  Labour 
Saving  in  the  Foundry  (IX.),"  by  Joseph  Horner. 

"  Ways  and  Means  "  : — "  'Blie  .American  Attitude,"  by  Sir  George 
•  Palsh;  "Commercial  Aspects  of  Aviation,"  by  Major  P.  L.  Holmes; 
and  "  Housing   :  The  Need  for  Incentive,"  by  Alan  E,  Munby. 


Copper  Sulphate. — Per  ton  £47. 
Boric     Acid  (Crystals) — Per     ton 

£74 
Carbon  Bi.^ulphidc. — Per  ton  £60 
Sodium  Bichromate. — Per  lb.  9d 
Sodium  Chlorate  — Per  lb.  5jd 


Sufcfter.— Para  fine.  2.5.  2Jd. :  plantation  1st.  latex  2s.  to2s.0Jd.  lb 
Shellac. — T.N.  Orange,  5(i5«.  to  570s. 
'.The  metal  price  sare  supplied  by  British  Insulated  &  Helsby  Cables,  Ltd. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams : 
Benbrotric,  Fleet,  Lotulon.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  .Abroad.     Advertise- 
ment Rales  can  be  obtained  on  application  to  the  Manager.    Advertise-  J 
ment  copy  and  blocks  should  be  received  on  the  Friday  preceding  dale         J 
of  publication 
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Notes. 


Progress  of  the  British  Electric  Vehicle. 

It  is  gratifying  to  note  that  tliere  is  an  early  prospect  of  the 
Electric  Vehicle  Committee  crystallising  into  the  Electric 
Vehicle  Association  of  Great  Britain.  The  presentation  to 
ilr.  Frank  Ayton  by  the  electric  battery  vehicle  makers  on 
Monday  evening  last  marks  the  0])ening  of  a  new  era  in  battery 
traction  in  this  country.  As  is  well  known,  ]\Ir.  Aytox  has 
rendered  signal  services  to  the  battery  vehicle  movement,  and 
the  Electric  Vehicle  Committee  owes  its  existence  in  great 
measure  to  his  efforts.  A  fitting  tribute  has  been  paid  to  his 
work  in  the  presentation  referred  to  and  to  the  fact  that  he  is 
the  first  chairman  and  honorary  secretary  of  the  new  associa- 
tion. Probably  no  section  of  the  electrical  industry  has- 
suffered  so  much  through  lack  of  co-operative  effort  as  the 
battery  vehicle  business.  Not  so  many  years  back  the  battery 
makers  themselves  would  not  even  gather  round  the  same 
table.  Happily  this  is  to  be  altered  in  the  new  association, 
which  will  co-ordinate  the  battery  makers,  the  makers  of 
motors  and  controllers  and  the  builders  of  the  chassis.  The 
result  is  there  should  be  an  early  booui  in  vehicles  of  this  class, 
not  only  for  commercial,  but  also  for  pleasure,  purposes. 


on  the  site,  apparently  the  temptation  to  use  it  under  the 
boilers  has  been  resisted,  a  decision  which  will  probably 
trouble  some  people,  but  is,  nevertheless,  the  right  one.  The 
demands  for  electrical  energy  in  Blackburn  are  increasing 
rapidly,  and  the  new  plant  will  be  wanted  as  soou  as  it  can  be 
set  to  work,  if  not  before 


Electricity  Supply  at  Blackburn. 

To  compare  the  designs  of  the  new  generating  station  at 
Blackburn,  the  foundation  stone  of  which  was  laid  last  week, 
with  the  lay-out  of  the  existing  station  is  to  be  struck  bv  the 
changes  which  have  occurred  in  our  outlook  within  recent 
years.  The  old  station,  from  the  modern  point  of  view,  is 
about  as  unsuitable  as  it  well  could  be.  It  is  in  the  centre  of 
the  town,  so  that  all  coal  has  to  be  carted  through  the  streets, 
no  river  or  canal  is  available  for  circulating  water,  and  the  site 
permits  of  no  extensions.  The  Electricity  Committee  has 
therefore  done  that  ob\"ious  thing,  which  it  is  sometimes  so 
hard  to  do,  in  deciding  to  obtain  a  fresh  site,  and  Blr.  Wheel- 
SVRIGHT  is  to  be  congratulated  on  the  use  he  has  made  of  the 
means  at  his  disposal.  It  will  be  possible  to  bring  coal  to  the 
site  either  by  rail  or  road,  a  sufficiency  of  circulating  water  is 
obtainable,  and  there  is  plentv  of  room  for  extensions. 
Naturally  large  turbine  units  will  be  employed,  a  start  being 
made  with  two  of  10,000  kw.     Although  peat  is  to  be  found 


The   New  Act  in  the  North-West  Midlands. 

We  are  informed  that  a  linking-up  scheme  has  been  prepared 
for  the  consideration  of  the  Electricity  Commissioners  by  the 
electricity  undertakings  operating  in  what  may  conveniently 
be  called  the  North-West  Blidlands.  The  area  involved  covers 
the  whole  of  Staffordshire,  except  the  extreme  easterly  portion, 
with  parts  of  Shropshire  and  Cheshire.  It  includes  the  indus- 
trial district  round  Wolverhampton  and  Birmingham,  though 
not  the  latter  city,  and  the  Potteries,  so  that  there  is  plenty 
of  outlet  for  development.  The  scheme  is  due  to  a  committee 
of  the  electrical  engineers  of  the  undertakings  in  the  area, 
working  under  the  chairmanship  of  Mr.  S.  T.  Allkx  in  con- 
junction with  Mr.  .J.  H.  Rider.  Besides  carrying  out  the 
linking-u]3  of  existing  networks,  it  is  proposed  to  erect  a  station 
with  a  capacity  of  about  20,000  kw.  at  Stoke-on-Trent  to  deal 
with  immediate  needs,  and  also  to  proceed  with  the  first  part 
of  a  new  capital  station  at  Eugeley  sufficient  to  contain 
.30.000  kw.  The  latter  site,  though  probably  the  best  that 
cotild  be  chosen,  is  not  ideal,  for,  though  near  the  coal  fields, 
\\  ater  is  scanty,  and  to  develop  its  full  capacity  of  60,000  kw. 
it  will  be  necessary  to  erect  cooling  towers.  It  is  proposed 
eventually  to  build  a  second  capital  station  at  Iron  Bridge  on 
the  Severn,  where  it  is  thought  a  plant  capacity  of  125,000  kw. 
can  be  installed  if  a  dam  is  erected  in  the  river.  Its  only  dis- 
advantage is  that  it  is  some  distance  from  the  centre  of  gravity 
of  the  area.  It  is  estimated  that  the  total  requirements  vary 
between  200,000  kw.  and  250,000  kw.,  the  total  plant  in  the 
existing  stations  being  about  100,000  kw.  As  is  well  known, 
this  area  contains  stations  supplying  at  a  variety  of  voltages 
and  frequencies,  and  it  is  hoped  to  discontinue  the  use  of  these 
and  concentrate  on  three-phase  50-cycle  generation.  The 
scheme  bears  the  n\arks  of  careful  thought,  and  we  are  glad  to 
see  that  all  the  undertakings  in  the  area,  with  the  exception 
of  Walsall,  have  been  concerned  in  its  preparation.  We  have 
no  doubt  it  will  be  accepted  by  the  Commissioners,  and  we  hope 
that  the  work  will  then  quickly  go  forward. 
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The  Labour  Outlook. 

To  thosf  who  lan  n-ad  the  signs  ari<»ht.  it  is  evident  that  an 
improvement  in  conditions  in  the  labour  world  may  shortly 
be  expected,  tojiether  with  a  lessenins;  of  tiie  turbulence  which 
is  now  so  prevaK'nt.  and  a  gradual  settling  down  to  work.  If 
this  change  conies  about  it  will  benefit  everyone,  and  not  the 
least  the  worker  himself.  This  conviction  that  things  are 
about  to  improve  may  seem  unduly  optimistic  when  the 
constant  disturbances  which  are  still  upsetting  the  industry 
of  the  country  are  called  to  mind  ;  but  these  disturbances  are, 
more  than  ever  they  were,  fomented  and  carried  out  by  a 
small  band  of  strident  extremists,  whose  actions  are  causing 
more  alarm  among  trade  unionists  themselves  than  among  the 
general  public.  A  lunatic  is  amusing  so  long  at  he  throws 
bricks  at  other  people,  but  when  he  starts  to  throw  bricks  at 
you  it  is  another  matter.  This  is  just  what  is  happening  now. 
Until  a  short  time  ago  the  moderate  men  found  their  more 
fiery  companions  useful.  They  admittedly  employed  methods 
which  the  more  level  headed  would  have  scorned  to  use  ;  but 
they  obtained  results  without  much  damage  to  the  organisa- 
tion. That  is  no  longer  true.  The  public  is  beginning  to 
realise  that  a  halt  must  be  called  to  these  constant  demands  for 
increased  wages.  The  trades  unions  leaders  are  beginning  to 
see  that  higher  wages  will  not  bring  lower  jirices.  The  men 
are  finding  that  higher  wages  are  not  much  good  when  they  will 
buy  no  more  food  and  tobacco.  The  moderate  man  is  asking 
himself  why  the  golden  promises  of  the  e.xtremist  are  turning 
out  to  be  dross.  It  is  a  state  of  affairs  which  will  lead  to  a 
recovery  of  sanitv  before  loua. 


The  Railway  Men  and  the  Public. 

We  reiterate  that  this  is  the  tendency  ;  and  it  is  a  tendency 
whose  rate  will  rather  be  accelerated  than  retarded  by 
the  latest  applications  by  railwaymen's  unions  for  large  in- 
creases in  wages.  These  unions  are  claiming  a  flat  rate  iu- 
crea.se  of  £1  a  week,  and  it  is  stated  that  an  advance  of  10s.  per 
week  will  probably  he  conceded,  at  a  cost  of  £1-5,000,000  a  year 
to  the  nation.  This  claim  is  not  based  on  any  such  super- 
ficially logica,!  foundation  as  an  increase  in  the  cost  of  living  ; 
but  is  simply  made  because,  wages  in  other  trades  having  been 
increased,  the  margin  between  them  and  the  money  received 
by  the  railwaymen  has  become  narrower.  Such  an  argument 
removes  any  discussion  on  the  rates  of  pay  from  the  realms  of 
economic  science  or  from  the  ethics'  of  remuneration  for  work 
done  to  the  sphere  of  a  round  game.  This  in  itself  is  likely  to 
brins  a  speedy  check  to  this  policy.  Apart  from  the  fact  that 
such  increases  will  mean  a  further  increase  in  fares  and  a  further 
rise  in  the  cost  of  living,  we  may,  also,  in  justice  ask  where  the 
money  to  pay  these  charges  is  to  come  from,  when  every 
concession  seems  to  be  followed  by  a  decrease  in  the  work 
done  I  The  railwaymen  are  rapidly  losing  public  sympathy, 
and  it  is  a  little  difficult  to  sec  what  they  will  gain  by  that  or 
b}'  forcing  the  country  into  bankruptcy.  We  are  glad  to  see 
that  the  enquiry  is  being  held  in  public.  This  will  expose  to 
general  view  how  flimsy,  and  even  ridiculous,  are  some  of  the 
pretexts  for  increased  wages.  When  a  travelling  ticket  col- 
lector advances  as  a  reason  for  such  riss  the  fact  that  he  has 
sometimes  to  stoi)  people  plaving  cards,  we  are  led  to  think 
that  the  dav  of  the  extremist  must  be  drawing  to  a  close. 


Progress  in  Illuminating  Engineering. 

The  annual  report  of  the  council  of  the  Illuminating  Engi- 
neering Society,  which  was  presented  at  the  meeting  last  week, 
revealed  good  progress.  The  Society  has  evidently  com- 
pletely restored  its  regular  routine  of  work,  which  was  diverted 
into  special  channels  during  the  war.     The  Papers  during  the 


past  session  have  covered  much  useful  ground,  and  seveialjof 
the  discussions,  notably  that  dealing  with  lighting  conditions, 
in  mines,  seem  likely  to  lead  to  further  useful  investigations 
through  the  medium  of  joint  committees.  We  understand 
that  the  work  of  the  Committee  on  Eye  Strain  in  Cinemas  is 
in  an  advanced  stage,  and  it  is  hoped  that  their  rejKirt  may, 
after  presentation  to  the  London  County  Council,  be  made 
public.  A  feature  of  all  this  work  is  the  leaning  which  the 
Society  has  shown  for  co-operation  with  other  bodies.  Thus, 
in  the  discussions  and  investigations  mentioned  above,  the 
Council  of  British  Ophthalmologists  and  other  bodies  con- 
cerned with  vision  have  taken  a  prominent  part.  The  Illu- 
minating Engineering  Society  was  early  in  the  field  in  initiating 
this  form  of  joint  effort  which  has  greatly  added  to  its  ])rc>stige, 
and  there  are  some  technical  societies  which  might  well  take 
a  hint  from  their  methods  in  this  respect.  Similarly,  in  the 
international  field  of  action,  the  Society  seems  to  be  excep- 
tionally alert,  and  is  taking  the  opportunity,  throus^'h  the 
person  of  its  hon.  secretary,  Mr.  Gaster,  to  bring  the  question 
of  indu.strial  lighting  prominently  before  the  forthcoming 
congress  of  the  Roval  Institute  of  Public  Health  in  Brussels. 


Symbols. 

Mo.'^T  electrical  engineers  will  agree  with  Major  Edgcumbe^ 
that  the  symbols  employed  by  Mr.  Sydney  Evershed  in  his 
recent  Institution  Paper  are  likely  to  cause  confusion.  The 
use  of  letters  to  represent  certain  electrical  quantities  is, 
after  all.  only  a  species  of  shorthand,  and  if  that  shorthand 
is  to  justify  its  existence  it  must  instantly  and  unconsciously 
recall  to  the  reader  the  quantity  for  which  it  stands.  It 
follows  that  when  convention  decides  that  a  particular  quantity 
should  be  represented  by  a  particular  letter,  to  use  that  letter 
to  represent  some  other  quantity  or  to  represent  that  quantity 
by  some  other  letter  is  equally  undesirable.  This  dictum  is 
quite  general  in  its  application.  The  new  phonetic  spelling,, 
of  which  we  used  to  hear  so  much,  soon  fell  into  desuetude, 
even  in  the  land  of  its  birth,  not  because  it  was  less  right 
than  older  methods  but  because  it  offended  against  con- 
vention. And  so  with  symbols.  If  then  a  writer  on  engi- 
neering subjects  uses,  as  Mr.  Eversheb  does,  V  to  represent 
motive  force  instead  of  voltage,  he  is  taking  the  great  risk 
of  alienating  his  readers,  and  the  complexity  of  the  subject 
dealt  with  only  increases  the  risk.  His  excuse  that  he  has 
always  used  that  particular  symbol  in  that  way  is  begging 
the  question.  The  Paper  was  admittedly  written  to  stimulate 
thought,  but  to  do  that  the  subject  matter  must  be  presented 
in  the  simplest  possible  manner  or  it  will  act  rather  as 
an  anodyne  than  a  stimulant.  We  therefore  hope  that 
Mr.  Evershei)  will  see  his  way  to  adopt  the  suggestion  to 
revise  the  symbolism  he  has  employed  for  so  long  before  the 
Paper  is  published  in  the  journal.  This  is  the  more  necessary, 
for  as  Col.  Crompton  justly  remarked,  the  subject  matter  is 
of  world-wide  interest. 


Government  Finance. 

The  obscuritv  whick  surrounds  the  methods  which  the 
Government  propose  to  employ  in  liquidating  our  war  debt 
is  not  likely  to  be  dispersed  by  the  re])ort  of  the  Select  Com- 
mittee which  has  been  considering  the  question  of  a  levy  on 
the  .so-called  war  wealth.  The  Committee's  principal  achieve- 
ment is  that  it  has  produced  a  report  at  all,  though  it  has  not 
found  it  possible  to  go  just  that  one  step  further  and  recom- 
mend its  adoption.  Another  surprising  thing  is  that,  though 
Mr.  A.  J.  HoBSON,  president  of  the  British  Association  of 
Chambers  of  Commerce,  was  specially  asked  to  put  forward 
his  views,  the  report  was  prepared  before  his  reply  had  been 
received.     This  rather  looks  as  if  some  special  pressure  had 
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been  brought  to  bear  by  interested  parties,  and  gives  rise  to  a 
iVeliug  of  uncertainty  as  to  what  is  really  intended.  The  prospect 
IS  indeed  one  wliich  must  cause  the  greatest  anxiety  to  the 
.stoutest  financial  heart.  It  is  true  the  Capital  Levy  is  sup- 
posed to  be  an  alternati\e  to  other  methods  ot  getting  money  ; 
but,  then,  so  were  the  Corporation  Tax  and  the  Excess  Profits 
Duty.  What  guarantee  is  there  that  all  three  will  not  be 
brought  into  operation  together  ?  The  only  tiling  certain  is 
the  uncertainty  as  to  when  this  bleeding  process  is  going  to 
cease,  ior,  heavy  though  they  are,  both  these  taxes  are  in 
addition  to  the  Income  Tax,  which  by  itself  may  amount  to 
as  much  as  8s.  in  the  pound. 

Bleeding  the  Industry. 

Of  the  two  alternatives,  if  alternatives  they  be,  the  Excess 
Profits  Duty  with  all  its  disadvantages  is  to  be  preferred. 
The  Federation  of  British  Industries  is  opposing  by  all  means 
in  its  power  any  suggestion  of  a  Capital  Levy,  and  is  using  its 
best  endeavours  to  secure  at  the  Committee  stage  of  the 
Finance  Bill  such  amendments  in  the  Excess  Profits  Duty 
clauses  as  will  remove  the  worst  anomalies.  These  include  a 
Te\"ision  of  the  standard  of  profit,  equality  of  treatment, 
stock  valuation,  recovery  of  deficiencies  and  subscriptions  to 
trade  associations.  The  Corporation  Tax  is  also  receiving 
attention,  especially  the  suggestion  that  it  should  replace 
the  Excess  Profits  Duty.  This  attitude  of  inquiry  we  feel 
sure  ^vill  be  supported  by  commercial  interests  throughout 
the  country.  For  a  levy  on  war  wealth  can  only  be  a  levy 
on  capital  in  general  and  will  not  only  check  all  enterprise, 
but  v,-ill  press  particularly  hardly  on  those  who  during  the 
last  five  years  have  in  accordance  with  the  advice  of  the 
Government,  saved  every  penny  they  could.  On  the  electrical 
industry  it  will  press  particularly  harshly  at  a  time  when 
fresh  capital  would  enable  the  disturbances  caused  bv  the 
war  to  be  removed,  and  a  stiif  front  presented  to  our  many 
competitors  both  in  the  home  and  foreign  trades.  The  cry  is 
all  for  increased  production,  but  that  cannot  be  obtained 
without  more  cajiital,  any  attempt  to  divert  which  from  its 
legitimate  channels  can  only  result  in  disaster.  The  liquida- 
tion of  war  debt  is  an  operation  about  which  there  must  be 
no  undue  haste,  and  though  we  agree  money  must  be  raised, 
it  mtist  be  raised  in  a  wny  which  will  prevent  permanent 
harm  being  done  to  the  itidustry.  Above  all  we  must  have 
some  assurance  that  it  will  be  properly  spent. 

Wireless  Telephony  in  Newspaper  Work. 

^\  HILE  it  may  be  argued  that  the  Daily  Press  of  this  country 
are  lacking  in  knowledge,  balance  and  a  love  of  the  truth  for 
its  own  sake,  it  will  be  agreed  that  they  are  enterprising. 
Nothing  is  too  much  trouble  and  no  expense  is  too  great  when 
it  comes  to  the  development  of  a  "  stunt,"  or  when  for  any 
reason  it  is  desirable  to  employ  some  new  and  strange  means 
to  outdistance  a  contemporary,  be  it  by  even  so  little.  The 
latest  example  of  this  policy,  which  is  not  without  its  com- 
mendable side,  is  the  installation  by  the  "  Daily  Hail  "  of 
v\ireless  telephone  apparatus,  whereby  messages  from  the 
world's  wireless  stations  can  be  received.  The  technical 
features  of  the  apparatus  follow  closeh-  the  details  of  that 
described  on  another  page  of  this  issue  ;  but  the  real  interest 
lies  in  the  step  forward  this  marks  in  the  collection  of  news  by 
the  cutting  out  of  a  number  of  intermediate  links,  from  the 
telegraph  instrument  to  the  messenger  boy,  which  have  been 
necessary  when  the  older  methods  were  employed.  At  the 
moment  it  is  a  little  difficult  to  see  exactly  along  what  lines 
wireless  telephony  will  develop.  That  it  will  not  for  a  time, 
if  it  ever  does,  take  the  place  of  ordinary  telephony  for  short 
distance  work  is  pretty  evident ;    but  for  purposes  similar  to 


that  to  which  our  contemporary  is  putting  it.  for  communica 
tion  between  ship  and  land  and  shij)  and  ship,  and  for  aeroplane 
work,  it  can  be  immediately  and  usefully  employed. 


The  Admiralty  and  Scientific  Research. 

The  Admiralty  is  to  be  congratulated  on  appointing  Dr- 
F.  E.  S.MITH,  F.R.S.,  director  of  scientific  research,  and  on 
obtaining  £.302,000,  though  this  is  £110,000  less  than  last  year, 
for  carrying  on  the  work  with  headquarters  at  the  National 
Physical  Laboratory.  This  is  spending  money  in  the  right 
way,  and  it  is  not,  therefore,  surjHising  that  certain  members 
of  Parliament  took  exception  to  it.  Those  who  listened  to 
Dr.  C.  V.  Drysdalf/s  Kelvin  lecture,  recently  delivered  before 
the  Institution  of  Electrical  Engineers,  will  have  gained  some 
conception  of  what  has  recently  been  done  in  obtaining  entirely 
fresh  knowledge  in  one  branch  of  marine  work.  There  are 
others  in  which  otir  ignorance  is  still  profound,  and  where, 
therefore,  it  would  be  of  the  greatest  advantage  for  fully- 
equipped  scientific  investigators  to  enter.  It  is  well  that  this 
work  should  have  some  sort  of  official  cachet,  for  it  is  only  in 
this  way  that  overlapping  can  be  avoided,  and  all  the  work 
turned  out  directed  to  a  useful  end.  We  wish  the  new  depart- 
ment every  success. 


Electric  Supply  Powers- 

Many  electric  supply  authorities  have  found  that  the  pro- 
visions of  the  Electric  Lighting  Acts  are  inadequate  to  meet 
all  circumstances  arising  from  the  rapid  extension  of  the 
various  applications  of  electricity.  They  have,  therefore, 
been  compelled  to  promote  private  Bills  for  supplementary 
powers — e.(j..  to  enable  them  to  deal  with  recalcitrant  con- 
sumers, to  provide  for  stand-by  supply  cases,  to  hire  electric 
motors  and  fittings,  to  equip  and  maintain  showrooms,  &c. 
In  this  wear's  Bill  the  Corporation  of  Halifax  have  secured 
some  useful  ancillary  powers,  and,  as  other  supply  authorities 
may  be  interested  in  the  question,  we  append  a  summary  of 
the  more  important  of  the  provisions  relating  to  electricity 
supply.  The  Corporation  have  been  empowered  to  fit  up 
showrooms  and  offices,  "  exhibit  specimens  and  installations," 
and  give  demonstrations  of  the  uses  to  which  electrical  energy 
can  be  put.  The  operation  of  Sec.  15  of  the  Electric  Lighting 
Act,  1909  (relating  to  stand-by  .supply),  has  been  extended  to 
premises  having  a  separate  supply  of  power,  whether  such 
separate  supply  be  by  electricity,  gas.  steam  or  other  sources 
of  power. 

Hindering  Oincials. 

Persons  hindering  the  Corporation's  officers  from  entering 
consumer^  premises  are  rendered  liable  to  a  penalty  not 
exceeding  -lOs.,  and  to  a  daily  penalty  not  exceeding  20s.  ;  and 
unoccupied  premises  may,  after  -18  hours"  notice  to  the  owner, 
be  forcibly  entered.  A  consumer's  notice  of  discontinuance 
of  sujjply  must  be  in  writing  and  signed  by  him  or  on  his  behalf. 
If  a  consumer  uses  electricity  contrary  to  the  terms  of  his 
agreement,  the  Corporation  may,  after  seven  days'  notice  in 
writing,  discontinue  the  supply  ;  and  any  reasonable  expense 
of  re-connecting  may  be  recovered  by  the  Corporation.  In 
addition,  the  Corporation's  area  of  supply  has  been  extended 
to  the  urban  districts  of  Mytholmroyd,  Luddeuden  Foot, 
Soyland,  Midgle}',  Stainland,  Sowerby  and  Barkisland  and 
parts  of  the  rural  district  of  Halifax  ;  and  the  period  within 
which  these  local  authorities  may  exercise  their  right  of 
purchase  under  Sec.  2  of  the  Electric  Lighting  Act,  1S8S,  is 
six  months  after  the  expiration  of  42  years  from  the  passing 
of  the  Act. 
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Unfortunate  Secrecy. 

At  tin-  preseiu  tniu-  whi-n  firoat  crtort.s  iire  being  inado 
to  secure  that  elettric  liirhtins;  slioulil  be  a  feature  in  all  new 
houses  and  the  e.xten.sion  of  the  domestic  electric  load  will 
be  one  of  the  problems  of  the  immediate  future,  it  is  desirable 
that  attention  sliould  be  paid  to  the  power  for  good  that 
may  be  wielded  by  the  electrical  contractor.  As  often  as 
not  the  contractor  has  other  than  purely  electrical  interests, 
and  he  naturally  devotes  most  attention  to  that  interest 
which  pays  him  best.  It  is,  therefore,  regrettable  to  find 
the  "  Electrical  Contractor  "  declaring  that  misunderstandings 
exist  between  those  whom  it  represents  and  the  Electrical 
Lamp  Manufacturers"  ^Vssociation  over  selling  agreements, 
discounts  and  especially  over  the  refusal  of  the  latter  to  form 
a  Standing  Joint  Committee  of  lamp  manufacturers  and  con- 
tractors before  whom  points  of  difference  can  be  discussed. 
Upon  the  rights  and  wrongs  of  these  matters  we  have  no 
means  of  pronouncing  as  all  negotiations  are  carried  on  in 
secret,  but  it  seems  a  pity  that  both  sides  should  not  do  their 
best  to  remove  the  cause  of  friction,  which  probably  is  small. 


The  Operations  of  Trade 
Unions. 

The  introduction  of  Joint  Industrial  Councils  has  caused  a 
great  expausior.  in  the  activities  of  Trade  Unions.  For  not 
only  has  the  membership  of  the  workers'  organisations  in- 
creased, but  in  some  industries  employers  have  also  formed 
unions  for  their  mutual  protection.  As  a  corollary  to  this 
development  there  has  recently  been  abundant  litigation 
challenging  the  operations  of  some  of  these  organisations. 

Jealousy  and  Officialdom. 

X  good  deal  of  this  trouble  appears  to  arise  froni  the  jealousy 
of  rival  Trade  Unions,  but  some  of  it  is  also  due  to  the  tendency 
of  certain  Trades  Union  officials  to  arrogate  to  themselves  the 
right  to  decide  summarily  and  without  hearing  both  sides, 
disputes  between  individual  members  and  their  unions. 
This  is  regrettable,  for  it  can  only  militate  against  the  progress 
of  trade  organisation  by  creating  popular  prejudice  against  it. 
It  must  be  ren^embered  that  in  these  cases  the  officials  and 
executives  of  Unions  have  qu.asi-judicial  functions  to  perform, 
and  care  should  therefore  be  taken  that  the  case  of  the  de- 
fendant as  well  as  that  of  the  complainant  is  fully  investigated. 

COXSPIEACY   AND   InTIMIDATIO.N. 

For  instance,  in  a  recent  case  before  Mr.  Justice  Astbury', 
a  workman  named  Edwin  White,  who  was  a  member  of  the 
Workers'  Union,  obtained  an  injunction  (and  £75  damages) 
against  two  members  of  the  Carriers'  Society.  The  plaintifi 
was  employed  by  a  Walsall  company  and  he  alleged  that  the 
defendants  conspired  by  threats,  intimidation  and  coercion 
to  procure  his  emploj-ers  to  terminate  his  contract  of  em- 
plopnent  on  December  5,  1917.  One  of  the  defendants  was 
chairman  of  the  "  shop  "  meetings,  and  claimed  to  decide 
whether  and  under  what  circumstances  emplovers  and  work- 
men should  be  allowed  to  earn  their  daily  bread. 

In  his  Lordship's  opinion  the  acts  of  trade  unions  and  their 
officials,  done  in  furtherance  or  support  of  a  claim  of  that 
character,  the  insistence  upon  which  might  cause  grave  injury 
or  ruin  to  other  people,  required  careful  scrutiny,  when 
questioned,  in  order  to  ensure  that  the  wide  and  generous 
limits  of  the  law^  as  to  the  powers  of  trade  unions  were  not 
exceeded  or  abused.  « 


Pi  XISHMENT  BY  C'oERliOX. 
It  appeared  tliat  the  defendants  tried  to  induce  tlie  plaintiff 
to  cease  his  membership  of  the  Workers'  I'liion  and  join  the 
Carriers'  Society.  His  lordship  ftiund  the  defendants  guilty 
of  the  allegation  of  cons])iracy  and  of  inducing  a  direct  breach 
by  the  employers  of  plaintiff's  agreement  of  service  ;  also 
that  plaintiff  had  suffered  damage  by  reason  of  defendants' 
tortious  and  wrongful  acts.  He  said  the  real  reason  for 
defendants'  act  was  to  punish  the  plaintiff  for  not  subscribing 
to  the  Carriers"  Society,  and  that  it  was  not  a  dispute  within 
the  meaning  of  the  Trades  Disputes  Act,  1906,  on  which 
defendants  relied. 

SrsrENsioN  as  Pi'mshmf.nt. 

In  another  case,  which  was  recently  decided  by  Mr.  Justice 
Lawrence,  a  member  of  the  National  Amalgamated 
Labourers'  Union  alleged  that  he  had  been  wrongly  susjiended 
from  the  position  of  Treasurer  and  trustee  of  a  branch  of  the 
Union  at  CardifT.  In  the  course  of  his  judgment,  the  learned 
judge  said  that  the  power  conferred  upon  the  Executive 
Committee  to  remove  officers,  &c.,  was  of  a  quasi-judicial 
character,  and  that  in  common  fairness  a  man  charged  with  a 
breach  of  the  rules  of  a  union  of  which  he  was  a  member 
ought  to  be  heard  before  being  condemned.  The  executive 
committee  acted  in  good  faith,  but  they  were  entirely  wrong, 
in  not  hearing  him  fully  before  they  came  to  a  conclusion  in 
the  matter.  Therefore,  he  held  that  the  resolution  )iassed 
by  tl:e  executive  was  not  warranted  by  the  Rules  of  the 
Union  and  could  not  be  relied  on  by  the  defendants,  against 
whom  an  injunction  was  granted  with  co.sts.  In  our  opinion  it 
would  be  desirable  to  refer  disputes  such  as  these  to  the  National 
Joint  Industrial  Council  of  the  industry  affected  or  to  Industrial 
Arbitration  Courts  rather  than  spend  time  and  money  in 
expensive   litigation. 

Pressire  by  an  Employers'  Association. 

In  a  third  case,  which  recently  came  before  the  Court  o£ 
Appeal,  the  question  was  raised  whether  an  association  of 
employers  could  be  made  liable  legally  for  bringing  pressure 
upon  one  of  their  members  to  discharge  an  employee  who 
had  formerly  been  in  the  employment  of  another  member  of 
the  association.  The  defendants  were  four  officials  of  the 
West  and  Mid-Wales  Yeast  Dealers'  Association,  which  was 
in  the  nature  of  a  trade  union.  It  consisted  of  employer  i 
engaged  in  the  supply  of  yeast,  and  its  members  included  ail 
the  ])rincipal  employers  in  that  trade.  From  August,  1917, 
until  February  15,  1919,  the  plaintiff  was  employed  by  the 
Secretary  of  the  Association  as  branch  manager  of  his  business 
at  Neath,  and  he  lett  his  employment  earl}'  in  February,  1919. 

Later  in  the  month  the  plaintiff  entered  into  the  employment 
of  another  member  of  the  Association,  as  traveller  in  Neath. 
It  was  alleged  that  plaintiff  began  to  canvass  his  old  customers 
on  behalf  of  his  new  emi^loyer,  and  that  in  consequence  of 
the  pressure  by  the  Association  the  plaintiff's  new  employment 
was  terminated. 

Unreasonable  Restraint  but  not  Coercion. 

Mr.  Justice  P.  0.  Lawrence  held  that  Rule  20  (which 
provided  that  the  secretarv  should  report  to  the  members  the 
names  of  employees  leaving  the  service  of  an  employer)  of  the 
defendants'  rules  was  void,  as  being  an  unreasonable  restraint 
of  the  trade,  but  that  that  did  not  make  the  acting  under  it  an 
offence  at  common  law.  A  person  who  procured  another  to 
do  an  act  which  was  not  wrongful  so  far  as  that  other  was 
concerned  could  only  be  made  legally  responsible  if  he  pro- 
cured his  object  by  illegal  means,  but  in  his  Lordship's 
opinion  no  such  illegal  means  had  been  used,  and  the  plaintiff 
had  failed  to  prove  that  any  coercion  had  been  practised  by 
the  defendants.  The  plaintiff  appealed  but  the  Court  dis- 
missed the  appeal. 


May  21,  1920. 


THE  ELECTRICIAN. 


561 


In  the  course  of  his  judsmt'ut  the  Master  of  the  Rolls 
said  that  the  plaiutiiJ  was  doing  what  it  was  his  legal  right 
to  do  ;  there  was  no  restrictive  covenant  binding  upon  him 
and  therefore  he  was  legally  justified  in  taking  away  customers 
from  his  old  to  his  new  employer.  He  would  exprees  no 
opinion  whether  it  was  a  fair  thing  to  do,  but  it  was  conduct 
which  his  old  employer  would  naturally  resent,  and  if  it 
became  the  regular  practice,  objection  would  be  taken  to  it 
by  traders  and  traders'  asociations  generally.  His  new 
employer  refused  to  give  the  plaintiff  notice  to  leave  his 
employment  and  thereupon  a  meeting  of  the  Association  was 
convened  to  enforce  Rule  20.  The  learned  Judge  accepted 
the  evidence  of  the  secretary  as  to  what  happened  at  that 
meeting,  and  found  upon  that  evidence  that  there  was  no 
threat  or  coercion  employed  against  the  offending  employer. 
That  evidence  having  been  accepted  he  could  not  see  his 
way  to  differ  from  the  finding  of  the  learned  Judge. 

After  referring  to  the  decided  eases  his  Lordship  said  the 
new  employer  was  entirely  within  his  legal  rights  in  giving 
the  plaintiff  notice  to  leave  his  employment.  There  was  no 
attempt  to  induce  the  new  employer  to  give  notice  to  the 
plaintiff  to  leave  his  employment  in  any  event.  What  was 
suggested  was  that  be  should  no  longer  continue  to  employ 
the  plaintiff  for  canvassing  the  previous  employer's  customers. 
He  found  there  was  only  persuasion  and  that  no  illegal  means 
were  used  to  carry  out  what  was  a  rightful  act  in  itself.  The 
appeal  was  therefore  dismissed. 

.yi  these  cases  point  to  one  thing.  That  Trades  Unions 
and  Employers'  Associations  have  their  responsibilities  as  well 
as  their  privileges.  In  many  ways  they  are  exempt  from  the 
ordinary  operations  of  the  law,  but  that  is  only  the  more 
reason  why  they  should  for  their  own  sake  direct  their  policy 
in  accordance  with  the  ordinary  rules  of  equity. 


Electric    Traction 
Problems. 

Until  the  Committee,  recently  appointed  by  the  Ministry 
of  Transport,  has  made  its  report  it  is  unlikely  that  electric 
traction  on  the  railways  of  this  country  will  emerge  from  the 
stagnation  into  which  it  has  fallen.  This  is  one  of  the  minor 
disadvantages  which  follow  State  Control  or  rather  which  are 
an  inevitable  corollary  to  that  lack  of  individual  responsibility 
which  is  so  evident  in  Government  Departments.  It  is  easier 
to  appoint  a  Committee  to  consider  a  question  than  for  a 
Minister  or  official  to  make  a  decision  ;  and  there  is  the  added 
advantage  that  the  Committee  will  subsequentlv  be  a  con- 
venient dumping  ground  for  any  criticism. 

The  Fixaxcial  Ride. 

It  must  be  admitted,  however,  that  without  the  Ministry's 
assistance  the  companies  would  find  it  very  difficult  to  raise 
money  for  electrification  schemes  at  the  present  time  ;  and 
it  is  right  that  those  who  are  providing  the  money,  in  this 
case  the  nation,  should  have  some  say  as  to  its  expenditure. 
Nevertheless,  we  hope  that  the  Committee,  while  giving  the 
full  benefit  of  their  ad\'ice  on  the  technical  problems  which 
they  have  been  appointed  to  consider,  will  resist  any  temptation 
to  make  the  railway  companies  adopt  schemes  which  their 
own  engineers  consider  unsuitable.  There  are  two  reasons 
for  this.  A  man  wlio  has  to  carry  out  a  job  he  does  not  like 
never  does  it  well,  and  the  traffic,  and  therefore  the  whole 
conditions  of  working,  difl'ers  very  widely  on,  say,  the  North- 
Eastern  and  the  London,  Brighton  &  South  Coast  Railways. 


The  G.E.R.  Scheme. 
This  attitude  of  aloofness  is  all  the  more  necessary  because 
several  of  the  railway  companies  have  already  prepared 
schemes  for  electrifying  parts  of  their  systems.  The  Great 
Eastern  Railway  is  one.  The  enormous  suburban  traffic 
handled  by  this  company  is  well-known,  and  considering  the 
advantages  of  electric  traction  for  dealing  with  this  class  of 
traffic  the  only  wonder  is  it  has  not  been  adopted  before. 
In  a  recent  address  to  the  Institute  of  Transport,  Sir  H.  W. 
Thorntox,  general  manager  of  the  company,  said  that  they 
hoped  to  increase  the  existing  train  service  by  40  per  cent. 
This  can  only  be  done,  we  imagine,  by  electrification,  and 
though  he  did  not  say  so.  definitely,  he  admitted  as  much 
by  im])lication.  The  Midland  and  the  South-Eastern  & 
Chatham  Railways  have  also  schemes  under  consideration. 

The  Extension  of  Electric  Lines. 
That  electrification  brings  advantages  in  its  train  is  obvious 
from  the  fact  that  a  number  of  railways  which  have  already 
adopted  electric  traction  on  sections  of  their  system  are 
proposing  to  extend  its  use.  The  Great  Western  Railway  is 
already  carrying  out  the  electrification  of  the  Ealing  and 
Shepherd's  Bush  section.  The  Lancashire  &  Yorkshire  Rail- 
way is  contemplating  the  electrification  of  the  line  from 
Manchester  and  Oldham  and  on  to  Shaw  and  Royton.  The 
London,  Brighton  &  South  Coast  Railway  wishes  to  complete 
the  scheme  designed  before  the  war  for  the  electrification  of 
the  whole  'of  their  suburban  lines.  The  London  &  North- 
western Railway  are  again  working  on  the  section  between 
Chalk  Farm  and  Queen's  Park,  which  was  stopped  by  the 
war.  The  London  &  South-Western  Railway,  which  is  an 
outstanding  example  of  the  success  of  electrification,  is  con- 
sidering the  question  of  extending  electric  working  over  the 
Cobham  and  Leatherhead  lines  as  far  as  Guildford,  while,  as 
is  well  known,  the  North-Eastern  Railway  propose  to  electrify 
their  main  line  between  York  and  Newcastle-on-Tyne. 

The  Haxdlixg  of  Goods  Traffic. 
The  outlook  for  electric  traction  is  therefore  bright.  Finance 
IS  the  chief  obstacle,  though  labour  troubles  and  difficulties 
regarding  delivery  also  take  their  place  among  the  anxieties 
of  railway  officials.  But  these  difficulties  must  be  only 
temporary  ;  and  it  is  essential  that  they  should  be  overcome. 
As  Mr.  Roger  T.  Smith  jjointed  out  in  his  presidential  address 
to  the  Institution  of  Electrical  Engineers,  to  handle  the  goods 
traffic  of  this  country  electrically  will  generally  result  in  a 
substantial  saving,  and  it  is  for  every  reason  work  that  should 
be  taken  in  hand  at  once. 

Suburban  Traffic  Problems. 

As  regards  suburban  passenger  traffic  finance  is  a  secondary 
consideration,  because  expenditure  on  improving  the  means 
of  transport  is  essential.  Most  of  our  railways  are  now 
carrying  the  largest  number  of  passengers  at  rush  hours  that 
their  systems  can  support  with,  it  may  be  added,  a  maximum 
of  discomfort  to  those  passengers.  This  traffic  will  increase 
as  more  houses  are  built  on  the  outskirts  of  our  large  towns 
and  Garden  Cities  are  developed.  Electric  traction  or  a  com- 
plete reconstruction  of  our  railways  are,  therefore,  alternative 
solutions,  one  or  other  of  which  must  be  adopted  without 
delay. 

We  ho]ie,  therefore,  that  the  rejiort  of  the  technical  Com- 
mittee will  be  shortly  available  and  that  the  Ministry  of 
Transport  will  lose  no  time  in  carrying  out  its  recommenda- 
tions. The  traffic  problems  to  which  electrification  gives  rise 
must  also  be  considered  and  solved,  as  these  are  just  as  im- 
portant as  those  of  a  more  technical  character. 
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Core  and  Inereiiieiital  Losses  in  Rotating 

Machinery. 

By   LAIRENCE    II.  A.   CAItlt.   M.So.  Teoli..   M.I.E.E. 


Owing  to  the  varying  proportions  of  iliilfcn-nt  parts  of  tlie 
magnetic  circuit,  different  shape  of  pole  shoe.s,  &c.,  used  by 
-different  designers,  it  appears  to  be  impossible  to  lay  down  a 
simple  law  which  will  cover  the  core  losses  of  all  machines.  The 
consideration  of  core  loss  curves  of  some  300  or  400  different 
machines,  however,  has  led  the  author  to  conclude  that  it  is 
possible  to  lay  down  a  general  type  of  equation  and  to  .state 
the  appro.ximate  values  of  the  numerical  constants  for  different 
cases,  together  with  the  effect  of  the  various  disturbing  factors 
on  the  magnitude  of  the  losses.  It  is  convenient  to  divide  the 
subject  into  two  parts  :  (1)  The  core  and  so-called  "'  stray  '" 
losses  observable  at  no  load  ;  (2)  the  alteration  in  these  losses 
with  load. 

No  Load  Core  and  Stray  Losses.  • 

The  loss  at  no  load  consists  of : — 

(a)  The  loss  in  the  core  body  and  teeth  due  to  the  funda- 
mental periodicity. 

(b)  The  loss  due  to  "  tooth  pulsation  "  and  loss  dependant 
•on  the  tooth  periodicity. 

^  (f)  The  increased  loss  due  to  saturation. 

(rf)  The  eddy  current  lo.ss  in  the  conductors. 

At  low  saturation  losses  (c)  and  (d)  do  not  appear,  so  that 
Jow  saturation  tests  may  be  used  to  determine  {a)  and  {b). 


/;.. 

-^ 

// 

to 

1 

^ 

«i 

1 

I 

t 

<; 

e 

?? 

^-^                             ^ 

5 

-X^                                                                                                     1 

A 

fi- J . 

iti> 

X 

^9 

-^.t 

if* 

Squ^ne  of  Armature  Voltage. 
Fig.  1. — Typical  Cosstast  Speed  Core  Loss  C'cbve. 

In  past  years  it  has  been  suggested  that  the  no  load  core 
losses  consisted  of  the  sum  of  the  hysteresis  and  eddy-current 
losses,  the  hysteresis  loss  varying  as  frequency  and  B^'^,  the 
eddy-current  loss  varying  as  (frequency)-  and  B-. 

In  practice,  however,  with  rotating  machinery — both  direct 
and  alternating  current — it  is  the  authors  experience  with  a 
large  number  of  machines  of  many  different  makes  that  the 
no  load  core  loss  at  constant  periodicity  varies  exactly  as  W, 
except  at  high  saturations  on  salient  pole  machines.  A  typical 
■curve  is  shown  in  Fig.  1,  and  it  is  to  be  noted  that  the  upward 
bend  starts  at  about  the  same  place  as  the  knee  of  the  mag- 
netisation curve. 

An  induction  motor  (corrected  for  stator  copper  loss)  gives  a 
curve  similar  as  regards  the  lower  part,  but  straight  throughout, 
without  the  bend.  Further,  the  variation  with  periodicity  at 
■constant  flux  of  the  no  load  core  losses  should,  if  the  hysteresis 
plus  eddy-current  theory  be  correct,  contain  one  portion  pro- 
portional to  the  sjieed,  and  another  portion  proportional  to 
(speed)-.  If,  therefore,  watts  per  revolutions  per  minute  be 
plotted  against  speed,  the  no  load  core  loss  should  give  a 
straight  line — the  Kapp  line,  as  it  is  sometimes  termed.  As  a 
matter  of  fact  and  experiment,  this  line  is  not  straight,  but  is 
always  curved,  again  proving  that  the  core  losses  cannot  be 
calculated  from  the  simple  addition  of  eddy  current  and 
hysteresis. 

By  plotting  the  no  load  core  losses  on  logarithmic  square 


paper  an  empirical  formula  for  the  variation  with  ])eriodicity 
can  be  obtained,  and  it  is  found  by  experiment  thiit  the  core 
loss  over  a  range  of  periodicity  of  from  about  10  to  80  periods 
j)er  second  follows  very  exactly  a  law  of  the  type  /",  that  is  to 
say.  the  no  load  core  loss  is  directly  pro])ortional  to  some  power 
of  the  frequency.  This  ])ow«r  is,  however,  not  always  the 
same.  There  is  a  well  marked  difference  between  alternating 
and  direct-current  machines,  and  also  a  difference  between 
different  makes.  The  value  of  "  n  "  for  direct-current 
machines  appears  to  vary  from  1-5  to  1-7,  but  is  practically 
constant  for  a  given  line  of  machines.  The  value  for  alternat- 
ing-current machines  is  about  1-2  to  1-25. 

If  the  sum  of  (flux  density-  x  volume  of  iron)  be  taken  over 
the  whole  armature  or  stator  considered,  the  losses  measured 
in  various  experiments  can  be  reduced  to  a  common  basis. 
Easier  to  think  about  than  a  mere  constant,  however,  is  a 
definite  value — e.g.,  the  watts  per  cubic  inch  of  iron  for  li 
=  100,000  per  square  inch  at  50  cycles,  which  is  taken  as  a 
criterion,  and  which  is  termed  the  "  core  loss  factor  "  in  this 
Paper.  In  evaluating  this  figure  the  tooth  density  is  taken 
to  be  its  apparent  value.  For  direct-current  machines  the  core 
loss  factor  varies  from  about  4-8  to  6-0  and  for  induction  motors 
and  alternators  from  2-2  to  2-7,  and  occasionally  even  u])  to  3-5. 
Individual  machines,  of  course,  occasionally  occur  outside  those 
limits.  Comparing  these  figures  with  the  iron  tested  as  a 
transformer  core,  the  figure  for  lohys,  the  material  used  for 
practically  all  the  machines  considered,  is  only  1-08.  The 
following  figures  may  be  tabulated  to  show  the  comparison 
more  clearly  : — 

WatU  lost  at  B=100,000.    f=50  per  cubic  inch  of  iron. 


Lohys  

Alternating-current  machines  . . . 
Direct-current  machines   


Loss. 


1-08 

2-2  to  2-75 

4-8  to  6-0 


Varies  i 


5= 

B-, /'no/' 


That  the  increased- loss  in  built-up  machines  is  not  due  to  the 
working  the  plates  receive  has  been  ]3roved  by  using  notched 
plates  as  a  core  and  winding  it  with  turns,  in  the  manner  of  a 
ring  transformer.  The  average  of  tests  on  two  such  cores 
gives  a  core  loss  factor  of  1-10,  and  a  variation  with  the  l-3rd 
power  of  the  frequency,  agreeing  closely  with  the  makers' 
figures  for  lohys.  The  difference  between  the  figures  obtained 
on  the  finished  machines  and  the  raw  material  is,  in  the  author's 
opinion,  eutirdy  due  to  the  slots.  In  the  case  of  direct-current 
machines,  where  the  ratio  of  slot  opening  to  air-gap  is  large, 
the  flux  under  the  pole  face  has  to  swing  to  and  fro  as  the  slots 
pass  ;  consequently,  this  loss  occurs  chiefly  in  the  jiole  face. 
In  the  case  of  induction  motors,  due  to  the  pulsation  of  flux  as 
the  teeth  pass  each  other,  the  extra  losses  may  be  in  either 
stator  or  rotor  teeth,  or  both. 

The  evidence  which  supports  the  author  in  this  belief  may 
be  tabulated  as  follows  : — 

(a)  Direct-current    machines    having    a   larger   slot    opening    than 

induction  motors  have  a  much  higher  core  loss  factor. 

(A)  Comparison  of  two  lines  of  machines  by  different  makers  shows 

that,  on  the  average,  the  line  of  macliines  with  the  smaller  ratio  slot 

opening/slot  pitch  has  a  core  loss  some  15  to  20  per  cent,  less  than 

the  other  line. 

(c)  Comparison  of  different  sets  of  alternating-current  motors  give 
core  loss  factors  of  22,  2-7,  and  3-5  for  three  types  of  induction  motors, 
practically  identical  as  regards  design  constants,  except  that  the  first 
set  had  small  slot  openings  in  both  stator  and  rotor,  the  second  set  had 
relatively  large  slots  opening  in  the  stator,  but  small  ones  in  the  rotor, 
and  the  third  set  had  large  slot  openings  in  both  stator  and  rotor. 

(d)  Induction  motors  with  open  slot  stators  give  exceptionally  large 
core  loss  factors,  figures  as  high  as  5-4  and  5'7  being  reached. 

(e)  Standstill  tests  on  three  induction  motors  selected  haphazard 
gave  the  core  loss  factors  at  rest  of  1-14,  1'32  and  1-20,  closely  agreeing 
with  the  figure  for  lohys  above.  At  full  speed  these  three  machines 
gave  figures  of  1^S7,  2^14  and  2'0;i  respectively,  being  thus  a  little  better 
than  the  average  of  2  2  quoted  above. 
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It  therefore  seems  abundantly  clear  that  all  the  losses  above 
those  corresponding  to  the  factor  1-08  (the  legitimate  core 
losses,  as  they  are  sometimes  called)  are  in  the  teeth  or  pole 
face.  This  has  a  most  important  bearing  on  the  cooling  of 
machines,  as  the  heat  is  thus  nearly  all  produced  in  the  hot  belt 
round  the  air-gap,  the  loss  in  the  core  body  itself  being  rela- 
tively small,  and  much  smaller  than  would  exist  in  that  place 
if  the  total  core  loss  were  uniformly  distributed  in  proportion 
to  the  square  of  the  flux  density.  Eddy-current  losses  are 
generally  assumed  to  vary  as  the  square  of  the  frequency 
This  is,  however,  only  true  as  long  as  self-induction  is  absent, 
the  loss  increasing  less  fast  than  the  square  when  the  reactance 
is  not  negligible.  The  higher  the  ratio  of  reactance  to  resis- 
tance the  lower  the  power  of  the  frequency  with  which  the  watts 
lost  appear  to  vary,  and  this  is  probably  the  explanation  of  the 
index  of  the  frequency  found  by  test. 

In  actual  practice  it  appears  that  there  are  two  losses  present, 
the  "'  legitimate  "  iron  loss  varying  as  the  square  of  the  funda- 
mental frequency,  with  perhaps  a  small  hysteresis  part  varying 
directlv  as  that  frequency,  and  the  tooth  pulsation  loss  at  a 
very  much  higher  frequency  varying  approximately  as  some 
power  of  this  frequency,  less  than  the  square,  but  otherwise 
unknown.  The  core  loss  factor  for  the  '■  legitimate  "  loss  is 
1-OS  as  given  by  the  makers,  or  1-20  as  determined  by  experi- 
ment on  induction  motors  at  standstill.  This  latter  figure  is 
to  be  preferred,  since  it  automatically  corrects  for  any  error 
in  the  method  of  calculating  the  tooth  density.  At  first  sight 
it  would  appear  possible  to  subtract  this  portion  from  the 
experimentally  determined  core  loss,  and  obtain  an  empirical 
formula  for  the  tooth  pulsation  loss.  In  practice,  however, 
this  method  is  almost  impossible  to  deal  with  satisfactorily, 
owing  to  the  large  number  of  variable  ratios,  such  as  slot 
opening  tooth  pitch  ;  slot  opening/air-gap  ;  tooth  frequency/ 
fundamental  frequency,  &c.,  and  considerably  more  work  is 
required  before  this  method  of  treatment  can  be  expected  to 
yield  practical  results.  Under  these  circmustances,  it  appears 
to  be  rational  to  use  the  best  empirically  determined  law  to 
determine  the  whole  loss.  In  one  case  alone  has  any  attempt 
been  made  by  the  author  to  sei^arate  the  tooth  pulsation  losses 
and  to  give  a  formula  expressing  it.  This  has  been  done  in 
the  case  of  induction  motors  with  open  stator  slots. 

Desirable  as  these  are  from  an  insulation  point  of  view,  the 
fact  must  be  faced  that  their  use  is  accompanied  by  a  large 
increase  in  core  loss.  Careful  design  can  be  used  to  reduce 
this  loss  to  a  minimum,  but  even  then  it  is  large.  The  stator 
and  rotor  slots  should  be  as  nearly  as  possible  equal  in  number, 
as  it  is  obviously  unwise,  to  allow  a  rotor  tooth  to  be  small 
enough  to  lose  all  its  flux  when  opposite  a  stator  slot.  To 
close  the  rotor  slot  altogether  is  no  advantage  (as  test  results 
show),  as  the  bridge  of  iron  becomes  at  once  saturated  with 
leakage  flux,  so  that  no  main  flux  can  be  carried  by  it,  and  it 
becomes  just  as  bad  as,  or  worse  than,  a  slot  with  small  oijening. 

The  following  empirical  rule  is  probably  not  exact,  but  will 
give  an  approximate  idea  of  what  may  be  expected  with  open 
stator  slots.  After  calculating  the  legitimate  core  loss,  using 
a  factor  of  1-20  for  both  core  body  and  teeth,  the  extra  loss  in 
watts  equals 

for  an  average  air-gap  flux-den.sity  of  25,000  per  square  inch, 
where 

f?= rotor  diameter  in  inches. 

/=net  core  length  in  inches. 

a  =  sum  of  rotor  and  stator  slot  depths  in  inches. 

/=  average  periodicity  of  pulsation — that  is,  the  mean 
of  the  number  of  stator  and  rotor  slots  multi- 
plied by  the  revolutions  per  second. 
Alternators  with  semi-closed  slots  ajjpear  to  have  much  the 
same  core  loss  as  induction  motors.  Alternators  with  o^Jen 
slots  (and  small  air-gaps)  appear  to  have  a  loss  some  50  per  cent, 
higher  than  those  with  semi-enclosed  slots.  Though  results 
are  not  numerous  on  this  class  of  machine,  it  is  quite  clear  that 
the  losses  are  lower  than  with  direct-current  machines,  the 
esj)lanation  probably  being  that  the  number  of  slots  is  usually 


high,  to  keep  up  the  number  of  slots  per  pole  and  phase,  with 
a  correspondingly  smaller  ratio  of  slot  opening 'air-gap,  and 
hence  less  pole-face  loss. 

Another  most  important  factor  is  the  pressure  between  the 
laminations  composing  the  core.  In  the  author's  opinion,  this 
is  far  more  important  than  the  amount  of  filing  the  plates 
receive,  and  is  the  cause  of  the  variation  between  the  core 
losses  of  identical  machines.  The  insulation  between  the 
laminations  may  also  have  a  serious  effect  on  the  losses,  if  the 
laminations  are  not  separated  into  packets  either  by  ventilating, 
ducts  or  other  methods.  Four  totally-enclosed  induction 
motors  were  recently  built  with  core  lengths  of  from  10-14  in., 
with  plates  insulated  with  varnish,  but  without  ventilating 
ducts,  or  any  special  precautions,  such  as  occasional  paper 
insulation.  The  core  loss  factors  of  these  machines  came  out 
liigh  in  every  ca.se,  averaging  3-16,  as  against  2-2  with  motors- 
of  the  same  size  exactly  similar,  except  for  ventilating  ducts 
dividing  the  laminations  into  packets  .3  in.  or  4  in.  long. 

With  salient  pole  machines,  /.p.,  direct-current  machines  and 
slow-speed  alternators,  increased  core  loss  (above  the  square 
law)  is  apparent  at  high  flux-densities,  that  is,  when  saturation 
has  set  in.  This  loss  is  greater  with  strip  or  bar-wound  arma- 
tures than  with  armatures  wound  with  stranded  wire  or  round 
d.c.c.  wire.  This  increase  begins  to  appear  at  a  tooth  density 
of  about  100,000,  and  for  an  apparent  density  of  1-50,000,  the 
increase  (above  the  loss  proportional  to  B-)  is  about  20  per  cent 
for  wire  wound  and  50  to  60  per  cent,  for  strip-wound  arma- 
tures or  stators.     The  difference  between  these  two  is  clearly 
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Fig.  2. — iNCRE.iSE  of  Core  Loss  in  D.C.  Armatures 
,  DUE  TO  Saturation. 

eddy  current  loss  in  the  armature  conductors  ;  but  the  cause- 
of  the  increase  with  well  subdivided  armature  conductors  is 
not  clear,  though  the  loss  certainly  exists.  It  may  possibly 
be  due  to  eddy  current  losses  in  the  cast  iron  clamping  plates 
and  winding  supports  of  the  armature.  Being  a  difference 
between  two  curves,  the  exact  value  of  this  factor  is  difficult  to 
determine  accurately  ;  but  the  curves  given  in  Fig.  2  may  be 
taken  as  an  approximation  to  the  magnitude  of  this  loss. 

ISCREMEXTAL  LoSS,  OR  THE  INCREASE  OF  LoSS  ON  LoAB. 

The  incremental  loss  is  not  due  to  the  appearance  of  a  new- 
loss  with  load,  but  its  existence  is  due  to  the  fact  that  the  losses 
previously  considered  increase  when  load  is  applied.  When 
a  machine  is  loaded,  ampere-turns  are  produced  in  the  arma- 
ture (if  a  direct-current  machine  or  alternator),  or  in  the 
secondary  (if  an  induction  motor).  In  order  to  keep  the  total 
flux  constant,  the  exciting  ampere-turns  have  to  be  increased  ; 
but  in  every  case  the  result  is  a  displacement  of  the  ampere-turn 
wave  in  space,  and  hence  of  the  flux  wave.  In  induction 
motors,  with  approximately  sinusoidal  disposition  of  the 
ampere-turns,  and  with  reluctance  unchanging  despite  the 
shift  of  the  flux,  the  core  loss  remains  the  same  ;  there  is  merely 
a  change  of  position  over  a  symmetrical  surface.  Conse- 
quently there  is  no  incremental  loss,  either  by  theory  or 
experiment.  With  a  salient  pole  machine,  however,  besides 
displacement,  there  is  distortion.  Due  to  the  large  reluctance 
of  the  interpolar  spaces,  the  flux  has  to  hang  on  the  edge  of  the 
pole,  and,  instead  of  the  flux-space  wave  being  approximately 
flat-topped,  it  is  now  very  much  peaked  on  one  side.  If  a  tooth 
be  imagined  as  a  unit,  this  passing  through  the  field  will  have 
a  voltage  generated  in  it  proportional  to  the  flux  density  B. 
The  eddy-current  loss  in  it  will  be  then  proportional  to  B-  at 
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any  moment.  The  total  loss  per  cycle  will  be  proportional 
to  ZBrdO  from  0=o  to  0=2.t,  where  0  is  the  angle  round  the 
armature.  Similarly  for  the  other  teeth,  so  tliat  the  whole 
tooth  pulsation  loss  will  be  proportional  to  ZB-dO.  The  same 
holds  equally  true  for  no  load. 

In  order,  therefore,  to  calculate  the  incremental  loss,  firstly 
the  no  load  loss  must  be  separated  into  two  parts,  the  legitimate 
iron  loss  corresponding  to  the  core  loss  figure  of  1-20  at  50 
cycles,  and  the  remainder  the  no  load  tooth  pulsation  loss. 
In  order  to  determine  the  full  load  tooth  pulsation  loss,  the 
flux  distribution  curve  round  the  armature  must  be  calculated 
both  for  no  load  and  for  the  load  under  consideration,  and  the 
ratio  of  the  two  values  of  EB'-dO  found,  thus  enabling  the  full 
load  tooth  pulsation  loss  to  be  determined.  A  correction  to  the 
elements  of  B-dO  to  allow  for  the  increased  loss  with  saturation 
should  be  added  where  necessary. 

Incidentally,  these  curves  may  also  be  used  to  determine  the 
'■  armature  reaction,"  or  the  number  of  ampere-turns  neces- 
sary to  be  added  to  the  field,  to  keep  the  same  total  fiu.x.  This 
is  a  laborious  proceeding,  and  consequently  it  is  desirable  to 
find  an  empirical  fornmla  to  fit  the  result  obtained  bv  this 
method.  Pursuing  this  method  for  a  number  of  similar  direct- 
current  machines,  it  is  found  tliat  the  ratio  of  total  full  load  core 
loss  to  total  no  load  core  loss  can  be  fairly  well  expressed,  over  a 
wide  range,  from  no  saturation  to  as  much  as  is  likely  to  be 
reached  in  practice  by  the  empirical  formula 

/armature  ampere-turns  \-  , 

H-0-25    -tttj ^ 

\     neld  ampere-turns     / 

the  value  unity  thus  representing  the  no  load  core  loss  and  the 
remainder  of  the  expression  the  incremental  loss. 

It  is  to  be  recommended  that  this  formula  should  be  got 
out  afresh  for  any  given  line  of  machines,  as  it  is  probable  that 
the  constant  0-2.5  will  vary  slightly  with  different  designs.  Once 
having  obtained  this  formula,  however,  it  is  an  exceedingly 
simple  matter  to  multiply  the  core  loss  corresponding  to  full 
,      ,_       ,     „„_ /armature  ampere-turns\" 

load  flux  by  0-2o    — ttTj —l 

■'  \     held  amf)ere-turns     / 


to  obtain  the  in- 


cremental loss,  which  is  a  matter  of  great  importance  in  con- 
nection with  variable  speed  motors,  boosters  or  other  machines 
where  a  strong  armature  and  weak  field  may  occur  together. 
E.xperimental  determinations  of  the  incremental  loss  are 
difficult  to  make  with  accuracy,  since  only  a  small  difference 
between  output  and  input  is  to  be  measured  ;  but  the  above 
empirical  formula  gives  a  value  which  is  certainly  of  the  right 
order.  - 

Slow-speed  alternators  may  be  treated  similarly  ;  but  witli 
lagging  power  factor  the  displacement  of  the  resultant  ampere- 
turn  wave,  and  consequent  distortion  of  the  flux  wave,  are 
greater  than  with  unity  power  factor,  which  corresponds  to  the 
direct-current  case. 

In  the  case  of  turbo-alternators,  however,  a  further  loss 
occurs.  It  is  usual  practice  not  to  slot  the  pole,  but  the  rotor 
windings  are,  of  course,  embedded  in  slots.  The  flux  wave 
is  then  partially  displaced  bodily  and  partially  distorted, 
though  it  does  not  hang  to  the  pole  quite  as  much  as  with  a 
salient  pole.  But  the  displaced  part  is  then  over  the  rotor 
slots,  which  will  therefore  have  a  tooth  pulsation  effect  with 
the  stator  teeth,  exactly  the  same  as  considered  earlier  in  con- 
nection with  open  slot  induction  motors.  The  rotor  slots  are 
usually  wide  compared  to  the  stator  teeth,  and  each  stator 
tooth  will  lose  quite  a  large  portion  of  its  flux  as  it  jjasses  a 
rotor  slot,  the  periodicity  of  this  pulsation  being  very  high, 
with  consequent  large  losses.  Closing  the  rotor  slots  with  iron 
or  steel  wedges  will  not  help  at  all,  since  they  will  at  once 
saturate  with  leakage  flux,  and  be  magnetically  impervious  to 
the  flux  crossing  the  air-gap.  'Alternatively,  if  wedges  part 
steel,  part  brass  be  made,  so  as  to  prevent  this  saturation,  then 
the  wedges  will  be  subject  to  flux  pulsation  as  they  pass  under 
the  stator  teeth,  and,  being  solid,  heavy  losses  will  be  produced 
in  them.  This  is  doubtless  the  explanation  of  the  heavy 
'"  stray  "  losses  mentioned  by  Dr.  Barclay  and  Dr.  Smith  in 
their  Paper,  "  The  Determination  of  the  Efficiency  of  the 
Turbo  Alternator."     (I.E.E.  '^  Journal,"  Vol.  LVII.,  p.  293.) 


It  is  clear  from  the  above  that  heavy  incremental  losses  may 
always  be  expected  when  there  is  much  distortion — i.e.,  with 
a  strong  armature  and  weak  field — and  that  an  alternator  or 
shunt-wound  diroct-current  generator  with  good  inherent 
regulation  will  have  less  incremental  loss  than  a  machine  with 
poor  regulation.  This  ri.se  in  incremental  loss.'s  is  so  marked 
that,  though  tlic  no  load  core  loss  of  a  dircit-current  motor 
varies  with  B-,  and  may  vary  with  as  low  a  jiower  of  the  speed 
as  the  l-5th,  yet  on  full  load,  as  a  variable  speed  motor,  the 
full  load  core  plus  incremental  loss  may,  after  falling  slightly, 
commence  to  ri.se,  and  reach  values  well  in  excess  of  the  low 
speed  core  plus  increment.     This  is  shown  in  Fig.  3,  where  the 
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Fig.  3. — Core  plus  Increment  Losses  of  Varuble 
Speed  D.C.  Motor. 

no  load  loss  is  taken  to  vary  as  the  l-5th  power  of  the  speed; 
the  ratio  armature  ampere-turns/field  amjwre-turns  being 
one-half  at  bottom  speed,  and  an  average  magnetisation  curve 
is  assumed. 

Stalt.oy. 

A  Paper  on  this  subject  would  not  be  complete  without 
a  reference  to  the  use  of  such  materials  as  stalloy.  The  core 
loss  factor  for  the  raw  material  as  given  by  the  makers  is  about 
0-53 — about  half  that  of  lohys — and  the  index  of  the  frequency 
is  1-1.5,  the  ratio  to  lohys  thus  being  greater  than  0-5  at  low 
frequencies  and  less  than  0-5  at  higher  frequencies.  When 
built  up  into  machines  this  ratio  no  longer  holds  good,  the 
advantage  witli  stalloy  is  not  so  great.  The  explanation 
appears  to  be  due  to  tooth  pulsation.  Any  pulsation  in  flux 
is  opposed  by  the  eddy  currents  which  it  produces.  If  a 
material  is  used  which  has  less  eddy  currents,  the  flux  pulsation 
will  naturally  increase,  and  to  a  certain  extent  destroy  the 
advantage  gained  by  the  use  of  the  higher  resistance  material. 

With  standard  direct-current  and  alternating-current 
machines  the  ratio  of  loss  with  stalloy  to  loss  with  lohys 
appears  to  be  about  80  to  85  per  cent.  ;  but  with  turbo- 
alternators,  where  the  loss  behind  the  teeth  is  a  larger  portion 
of  the  whole,  this  figure  is  reduced  to  about  70  per  cent. 

In  conclusion,  the  author  wishes  to  thank  Messrs.  The  Lan- 
cashire Dynamo  &  Motor  Company,  Ltd.,  and  J.  H.  Holmes 
&  Company  for  permission  to  2'ublish  certain  of  the  figures 
quoted. 


E.IRTHING. — Xn  article  in  the  ''Revue  Gem-rale  de  I'Elcctrieite"  state.? 
that  the  French  rules  only  deal  \Tith  the  earthing  of  non-current  carrying 
parts.  But  the  question  of  earthing  windings  and  live  parts  is  a  con- 
troversial one,  particularly  with  regard  to  the  earthing  of  the  neutral 
points  of  three-phase  alternators  and  transformers.  On  the  other  hand 
instruments  and  instrument  transformers  must  have  their  cores  and 
windings  earthed,  also  arresters,  &c.  The  earthing  should  be  done  by 
means  of  a  copper  conductor  containing  as  few  bends  as  possible,  of 
section  calculated  at  1  sq.  mm.  per  10  amperes  of  the  normal  load 
current  of  the  installation  with  a  minimum  of  10  sq.  mm. 
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Automatic  Protective  Devices  for  Alternating 

Cvirrent  Systems.* 


Ky    A.    K.    .Mot;<>I,I.. 


0«ing  to  rapid  development  in  central  station  capacity,  protec- 
tive gear  has  now  to  deal  with  more  severe  conditions  than  hereto- 
fore. Protective  systems  may  be  classed  roughly  under  the  fol- 
lowing headings :  ( 1 )  Leakage  protective  or  core-balance  devices 
either  of  the  current,  magnetic,  or  mechanically  balanced  tyix>s  ; 
(2)  interlocked  discriminating  devices  such  as  are  applied  (o  jiarallel 
feeder  protection;  (3)  differential  systems,  the  ojieralion  of  whioli 
is  ba-sed  on  a  difference  in  quantity  or  direction  of  the  current  at 
each  end  or  side  of  the  jjrotected  circuit  or  apparatus  ;  (4)  sjjecial 
cable  designs  which  by  their  construction  partially  or  wholly  function 
as  protective  devices  ;  (.'))  revei-se-power  devices  which  ojierate  w  hen 
the  power  flows  in  the  opposite  direction  to  that  normally  intended  ; 
(li)  simple  overload  devices  which  ojierate  by  excess  current. 

Core  Balance  or  Leakage  Protective  Systems. 

Devices  of  this  ty\>e  are  usually  dejiendent  for  their  inactive 
condition  on  a  simiming  up  of  the  ciurents  in  a  circuit.  A  direct 
summation  may  be  obtained  by  connecting  the  series  transformers 
in  star  and  the  protective  devices  in  shunt  to  the  "  starred  "  trans- 
formers. A  balance  may  also  be  obtained  magnetically.  A  third 
method  mav  employ  the  currents  so  as  to  obtain  a  balance  of  forces 
by  mechanical  means. 

In  the  original  Paper  the  author  then  descriljes  a  number  of  such 
devices.  One  of  these  is  tjased  on  the  use  of  a  magnetic  balance 
relav  as  leakage  protective  device,  in  another  case  a  Ferraris  disc 
op?rates  as  a  n\echanically  balanced  leakage  protection  device  and 
also  as  a  guard  against  unsymmetrical  loading ;  a  biased  leakage 
])rotective  device  is  also  shown  whicli  has  similar  functions. 

A  number  of  systems  have  the  neutral  point  earthed  through  a 
comparatively  high  resistance,  limiting  the  possible  earth  current 
on  breakdo«-n  of  a  phase  to  moderate  values.  A  device  intended 
to  protect  against  unsymmetrical  loading,  in  addition  to  leakage 
current,  requires  a  reasonably  sensitive  setting  for  earth  faults. 

Parallel  Feeder  Protection. 

On  most  power  systems  a  favourite  method  of  feeder  lay-out 
consists  in  parallel  or  duplicate  feeder  supply.  Parallel  distribution 
may  be  either  by  interconnection  Ijetween  distribution  points  or 
by  direct  radial  supply  from  the  generating  centre.  Protective 
means  for  such  feeder  arrangements  commonly  take  the  form  of 
overload  rela\-s  at  the  end  adjacent  to  the  source  of  supply  and 
reverse  power  relays  at  the  remote  end ;  the  latter  disconnecting  a 
faulty  feeder  by  utilising  the  reverse  flow  contributed  by  the  healthy 
feeders  in  parallel.  Normally,  parallel  feedei-s  of  the  same  length 
and  cross-section  will  share  substantially  in  the  distribution  of  the 
load  current.  A  breakdown  on  one  feeder,  liowever,  will  alter  the 
relative  current  values,  so  that  usually  the  faulty  feeder  carries  the 
heavier  current,  ^'a^ious  de\-ices  have  been  developed  which  take 
advantage  of  this  condition.  They  are  normally  balanced  against 
one  another,  but  immediately  ojierate  to  select  the  more  heavily 
loaded  of  two  or  more  parallel  feeders. 

The  biased  principle  as  applied  to  parallel  feeder  protection  was 
first  proposed  by  Jlr.  VVedmore  in  the  protection  of  two  parallel 
feeders.  The  overload  discriminating  relaj-s  employed  are  of  the 
reactive  type,  the  fixed  coils  being  placed  in  series  with  the  trans- 
formers which  are  coiuiccted  for  circulating  current.  The  moving 
coils  are  connected  to  equipotential  points  of  the  system.  Normally, 
with  balanced  conditions  on  the  feeders,  no  current  travei-ses  the 
moving  coils  of  the  relays,  but  the  development  of  a  fault  will  cause 
the  difference  current  to  flow  tlirough  the  mo^ng  coils.  The  relays 
are,  therefore,  coimected  so  that  when  the  excess  current  is  con- 
tributed by  the  transformer  on  No.  1  feeder,  the  ciu'rent  direction 
is  such  that  the  relay  of  No.  2  feeder  is  restrained  and  that  of  No.  1 
feeder  operated. 

Directional  PvELays. 

The  application  of  the  directional  relays  to  three  or  more  feeders 
with  a  parallel  arrangement  of  transformers  is  shown  in  Fig.  1. 
Each  transformer  circulates  its  current  through  one  element  of  its 
particular  relay,  the  other  element  which  is  comiected  to  the  balance 
lead  normally  carrying  no  current.  If  the  transformer  on  the  faulty 
feeder  carries  the  heaviest  ciurent  tlie  symmetrical  loading  of  the 
arrangement  is  disturbed  and  the  excess  current  splits  through  the 
element  connected  to  the  balance  lead,  operating  this  relay  and 
restraining  the  others. 

*  Abstract  of  a  Paper  read  before  tlie  Institution  of  Electrical  En- 
gineers. 


The  author  also  discusses  tlic  substitution  of  the  mechanically 
biased  relay  in  such  sjfstems,  and  explains  how  the  principle  of 
mechanically  balanced  interlocked  relays  may  be  applied  to  parallel 
feeder  groujis  exceeding  two  in  number.  A  further  scheme  of  pro- 
tection for  parallel  feeders  is  based  on  the  use  of  discriminating 
relays. 

The  protection  at  the  remote  end  of  the  parallel  feedere  is  usually 
accomplislied  l)y  means  of  reverse  power  relays  at  this  end.  any 
alteration  of  current  direction  in  the  relays  l)eing  with  reference  to 
the  ])()tentiiil  of  the  circuit.  Various  causes  have  contributed  to 
imsatisfactory  ojieration.  Severe  fault  conditions  l)etween  phases 
near  the  feeder  end  in  mast  ca.ses  result  in  the  potential  l)eing  ex- 
tinguished. If  the  connection  for  the  potential  coil  is  taken  from 
the  star  potential  of  the  circuit,  and  the  current  in  the  potential  and 
current  coils  is  substantially  in  phase.  «c  have  a  shift  of  00  deg.  in 
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Fig.  1. — Discriminating  Relay  Protection  with  Reactive. 
Type  Relays. 

the  pha.se  of  the  potential  coil  By  comiecting  the  reverse  relays  at 
the  remote  end  for  circulating  current,  an  increase  in  stability  has 
been  obtained.  A  connection  which  has  recently  been  employed 
with  success  utilises  the  current,  say,  in  phase  1  and  the  delta 
potential  across  phases  2  and  3. 

Parallel  Interconnector.s. 

The  protection  of  parallel  interconnectors  by  means  of  discrim" 
inating  relaj'S  is  more  difficult.  Thus  with  four  parallel  intercon- 
nectors l)etween  two  power  stations,  with  a  fault  between  phases,  a 
heavier  current  flows  into  the  faulty  feeder  at  both  ends  than  into 
the  neighbouring  ones.  If  the  neutral  point  of  the  system  is  earthed 
through  a  limiting  resistance  this  may  no  longer  hold. 

The  logical  development  of  parallel  feeder  protection  in  pairs  is 
found  in  the  '"  split  conductor  system.'  An  extension  of  this 
principle,  but  with  isolation  of  the  conductors  in  the  form  of  separate 
cables,  has  been  extensively  employed.  The  pairing  of  the  cables 
in  this  mamrer  often  leads  to  difficulties  in  balancing,  particularly 
on  systems  ha\'ing  a  considerable  plant  capacity  on  the  bars. 

L'nbalancing  trouble  in  evidence  in  split-conductor  cables  is  often 
very  marked  where-  two  cables  are  paired  and  protected  as  one  unit. 
It  is  questionable  if  paired  feeders  are  capable  of  such  fine  settings 
as  parallel  feeders  with  interlocked  relays  for  a  similar  degree  of 
stabilit}-. 

Generator  and  Tra2<'sformer  Protection. 

Protection  accorded  to  generating  plant  is  a  comparatively  recent 
innovation.  In  certain  cases  such  devices  took  the  form  of  overload 
relavs  baring  delayed  action,  so  that  a  generator  could  clear  itself 
from  heavy  sustained  faults  on  the  distribution  system,  or,  by  the 
joint  action  of  a  plurality  of  macliines,  from  a  short-circuit  within 
its  o\ra  windings.  An  alternative  protective  means  consisted  of 
the  reverse  power  relay,  this  device  ojjerating  with  a  reversal  of  flow 
into  the  faulty  generator  on  a  breakdown  either  between  phases  or 
between  turns  of  the  same  phase.  , 

In  the  past,  protective  gear  on  generating  and  transforming  plant 
has  been  looked  upon  more  from  the  point  of  view  of  preserring  the 
continuity  of  supply  than  of  saving  the  faulty  plant  from  destruction. 
However,  as  power  systems  have  grown  in  capacitj'  and  in  the  output 
of  individual  units  the  latter  point  has  teen  more  fully  considered. 

Generating  and  transforming  plant  is  subject  to  three  classes  of 
fault  conditions,  viz.,  leakage  to  earth  on  indiridual  phases,  short- 
circuit  between  phases,  and  breakdown  between  turns  of  the  same 
phase  ;  also  accidents  to  the  prime  mover  and  loss  of  field.  The 
differential  system  meets  the  first  two  conditions  satisfactorily, 
particularly  where  the  neutral  is  earthed  through  a  limiting  resist- 
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ance.  Tho  third  condition  can  only  be  met  by  the  re\-crse  power 
relay  or  .some  form  of  split  winding.  The  more  satisfactory  pro- 
tection is  {liven  by  tlie  ilitTerential  s\-steni.  which  o|)erates  equally 
well  with  only  one  unit  on  the  bars.  The  reverse  power  ivlav 
demands  a  plurality  of  generating  plant  on  the  bars  to  give  the 
reversed  current  or  leading  current  of  low  power  factor  required  by 
this  device. 

The  cirenlatini;  curivnt  system  is  inherently  a  sensitive  protective 
means.  Full  a(lvanta<,a>  may  not  Ix-  taken  of  this,  however,  owing 
to  the  general  unstable  tendency  of  the  series  transformcns  under 
severe  emergency  conditions. 

Protective  systems  have  recently  been  developed  which  have  for 
their  object  a  stability  under  severe  emergency  conditions  and  a 
possible  fault-setting  not  obtainable  with  the  balanced  current 
system.  , 

St.vbility  under  Emeroexcy  Conditions. 
Thus  in  the  system  due  to  Jtr.  J.  K.  Beard  the  injiut  and  output 
of  each  phase  winding  is  directly  compan-d  and  any  i-esulting  ditfcr- 
ence  due  to  faults  between  j)hases  or  leakages  to  earth  apjiears  in 
the  secondarj-  of  the  core-balance  transformer.  This  system  may 
likewise  be  employed  for  transformer  protection  and  readily  lends 
itself  for  this  aj)plication.  To  overcome  the  general  unstable  ten- 
dency of  the  circulating-current  system  under  abnormal  current 
flow  biased  relays  may  also  be  employed.  It  Is  thus  possible  to 
guarantee  stability,  as  amijle  latitude  for  unbalancing  may  1» 
allowed.  A  suitable  degree  of  bias  for  generator  ])roteetion  with 
this  system  would  be  about  5  per  cent.,  and,  with  a  relay  designed 
to  operate  at  5  per  cent,  beyond  this,  it  would  be  possible"  to  have  a 
10  [lerccnt.  fault-setting  with  complete  stability. 

While  it  is  exceedingly  difficult  with  the  balanced  current  system 
to  obtain  a  dead  balance  under  varying  conditions,  it  is  quite'  easy 
to  secure  a  definite  degree  of  unbalance.  A  scheme  operating 
on  tills  j)rinciple  is  shown  in  Fig.  2,  the  arrangement  being  shown 
on  one  phase  only.  The  transformers  are  connected  for  circulating 
current  and  circulate  their  output  through  one  element,  say,  the 
fixed  coil  of  a  reactive-type  relay,  the  moving  coil  being  connected 
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Fic.  2. — Ge.seeatoe  Pkotection  with  Blvsed  Reactive-Tvpe 
Relay. 

in  shunt  across  the  system.  It  is  evident  that  the  fixed  coil  un- 
balances the  circuit  in  favour  of  the  transformer  at  the  bus-bar  end 
of  the  winding.  Generally  it  will  be  found  that  in  most  wiring 
installations  for  the  protective  gear  the  greater  lengths  lie  between 
the  star-point  transformers  and  the  relay.  This  has  the  effect  of 
unbalancing  the  circuit  stiU  further  and  increasing  the  percentage 
bias  of  the  relay.  Unbalance  may  also  Ije  obtained  by  inserting 
resistance  in  that  side  of  the  circuit,  or  by  making  the  current 
capacity  of  transformer  No.  2  slightly  greater  than  that  of  trans- 
former Xo.  1.  The  effect  is  to  cause  a  small  local  current  contri- 
buted by  the  Xo.  2  transformer  to  flow  through  the  moving  coil, 
the  direction  being  such  that  the  relay  is  restrained  under  normal 
circumstances.  If  a  fault  develop  to  earth  or  between  phases,  there 
still  being  a  normal  delivery  of  power  to  the  bars,  the  increasing 
fault  component  of  the  current  in  the  Xo.  1  tran.sformer  will  cause 
the  small  local  current  flowing  through  the  moving  coil  to  decrease. 
Further  increase  of  fault  current  will  cause  a  portion  of  Xo.  1  trans- 
former's output  to  spill  through  the  moving  coil  in  the  reverse  direc- 
tion, thence  through  the  fixed  coil,  but  in  the  same  direction,  as  the 


load  current  circulating  in  the  system.  Reversal  of  (low  ihrouLjh 
one  element  constitutes  the  condition  necessary  for  o|)eratiii;;  the 
relay. 

Operation  of  the  Beard  System. 
If  the  generator  has  to  contribute  abnormal  curi-ent  values  to 
faults  on  the  distribution  sy.stem,  the  small  local  (  iiircnt  which  yives 
normal  bias  will  increase  and  add  to  the  stability  of  the  relay.  Fig.  '.i 
shows  the  general  characteristics  of  the  protection  given  by  this 
scheme,  inci'cased  sensitiveness  l)eiug  appait'nt  with  increasing  load. 
At  70  ])er  cent,  load  and  upwards  the  i-clav  will  oiK'rnte  with  less 
than  2  jx-r  cent,  fault  current. 
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Fic.  3. — Curve  Showino    Kaii.t  Cihkknt  Reqiikeo  to  Oi-euatk 
Biased   Reactive-Tvi'e  Rei.av    with    \'auvini;    IvOad  (!i'iu<knt. 

In  the  original  Pajx'r  various  other  arrangements  capable  of 
dealing  ctTcctivcly  with  leakages  to  earth  and  faults  Ix-twcen  phases, 
but  inclfecti\e  with  a  breakdown  between  turns  of  the  same  phase 
which  does  not  devcloj)  into  either  of  the  preceding  forms  of  fault, 
are  descril>ed.  Various  solutions  of  the  latter  problem  arc  also 
discussed.  By  a  modification  of  tho  arrangement  shown  in  Fig.  3 
all  the  requirements  can  be  united  in  one  relay.  The  unbalance  is 
secured  either  by  inserting  resistance  in  the  circuit  or  increasing  the 
cm-rent  capat-ity  pf  Xo.  2  transformer,  so  that  a  local  current  Hows 
through  the  moving  coil  of  the  relay.  The  action  of  a  combined 
differential  and  reverse  current  relay  is  illustrated,  and  a  diagram 
is  presented  showing  the  relation  tetween  percentage  of  bus- bar 
volts  and  jx-rcentagc  leakage  or  reverse  current  required  to  reverse 
the  relay. 

Objection  is  sometimes  raised  to  the  reveree  current  relay  owing 
to  the  liability  of  the  device  to  become  inoijerative  with  lowered 
potential.  An  addition  to  the  previous  scheme  has  been  made  which 
|)ermits  of  the  device  oixrating  if  the  fault  condition  is  associated 
with  low  potentials.  The  appropriate  means  to  secure  this  result 
comprise  an  auxiliary  winding  consisting  of  a  few  turns  wound  on 
the  same  limb  as  the  potential  coil.  In  a  relay  of  the  reactive  tyjie 
this  auxiliary  coil  is  connected  in  series  with  the  current  element, 
the  relation  of  the  elements  being  such  that  the  relay  tends  to  oijerate. 

The  Differential  System  Applied  to  Feeder  Protection. 

Of  the  various  systems  ojjerating  on  this  principle  the  arrange- 
ments proposed  by  Merz  and  Price  have  been  most  extensively 
employed.  All  these  arrangements  as  applied  to  distribution 
systems  resolve  themselves  into  one  arrangement — the  balanced 
voltage  system.  On  the  larger  systems  the  limitations  of  the 
voltage  balance  method  have  long  been  realised.  Current  trans- 
formers having  air  gaps  in  the  iron  circuit  have  been  necessary  to 
ensure  uniform  characteristics  between  the  transformers  at  each  end 
of  the  protected  lines,  and  also  to  keep  the  temperature  of  the  trans- 
former iron  within  reasonable  limits. 

With  long  feeder  lengths  capacity  current  in  the  jiilot  wires 
necessitates  the  adoption  of  higher  fault  settings,  placing  a  limit, 
with  the  higher  frequencies,  on  the  length  of  feeder  i  ajialile  of  pro- 
tection. The  circulating  current  .system  of  .Messrs.  Harlow  and 
Faye-Hansen  with  alternating-current  trip  reduces  capa<ity-current 
troubles  to  a  negligible  factor.  Kmploying  the  leakage  current 
direct,  however,  without  tho  interposition  of  relays,  rai.ses  the 
percentage  protection  given  by  this  system.  'J'he  circulating  current 
system  has,  for  the  same  transformer  voltage,  only  half  the  capacity 
current  in  the  pilot  wires  that  is  obtainable  with  the  balanced 
voltage  system. 

In  a  device  develo|)ed  by  Messrs.  Hunter  and  Beard  to  overcome 
the  capacity-current  difficulty  in  the  jnlot  wires  with  the  balanced 
voltage  system,  the  capacity  current  which  traverses  each  pilot 
Avire  returns  by  the  metallic  sheath  with  which  each  pilot  core  is 
surrounded.  The  relays  are  unaffected  b3'  the  ca])acity  current 
<vhich  flows  in  the  local  circuit  formed  by  the  metallic  sheath  and 
the  pilot  wires.  A  fault  on  the  feeder,  however,  causes  the  trans- 
formers to  send  their  current  through  one  another  and  through  the 
relays.  Another  development,  in  the  circulating  current  system, 
utilises  biased  relays.     Current  normally  circulates  over  the  pilot 
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wires  and  through  the  elements  of  each  relay  and  its  shunting  le- 
.sistance,  the  relative  tio«-  in  the  elements  being  such  that  the  relay 
remains  restrained.  If  the  input  of  the  feeder  exceed  the  output, 
the  adfiitional  current  forces  the  load  ciu-rent  into  the  shunting 
resistance.  A  portion  of  the  fault  current  traverses  the  shunting 
resistance  and  flows  in  one  element  of  each  relay  in  the  reverse 
direction  by  way  of  the  equipotential  lead. 

A  fault  fed  from  both  ends  is  clearly  a  case  where  the  percentage 
bias  is  not  required  ;  the  relays  therefore  for  this  condition  operate 
without  the  bias.  When  the  arrangement  is  applied  to  a  three-phase 
feeder  the  primary  of  the  summation  transformer  carries  the  svmi 
of  the  currents  of  the  phase  transformers,  the  secondary  delivering 
single-phase  current  to  the  pilot  wires. 

The  Summation  Transformer. 

The  employment  of  the  summation  transformer  permits  of  the 
phase  transformers  being  of  normal  design  and  of  a  ratio  suitable  for 
the  usual  S-amjjere  indicating  instruments.  Some  circulating- 
current  systems  necessitate  the  emi)loyment  of  a  neutral  lead  con- 
necting points  at  equal  potential  at  each  end  of  the  pilot  wire  system, 
but  there  are  also  methods  whereby  these  equipotential  points  may 
be  obtained  without  the  balancing  lead. 

A  further  modification  of  the  biased  system  which  employs  the 
reactive-type  relay  was  shown.  ()ne  element,  preferably  the  moving 
coil,  is  connected  in  series  with  the  duplicate  circuit,  the  fixed  coil 
being  connected  between  the  duplicate  and  pilot  flire  circuits.  The 
bias  is  obtained  by  making  the  resistance  of  the  duplicate  circuits 
slightly  greater  than  that  of  the  pilot  wires,  causing  a  small  current 
to  spill  over  from  the  duplicate  circuits  and  flow  through  the  fixed 
coil  of  each  relay  into  the  pilot  wire  system  ;  the  direction  of  the 
spill-over  current  in  relation  to  that  flowing  in  the  moving  coil  giving 
normal  bias. 

In  the  original  Paper  several  modifications  of  the  arrangement 
referred  to  are  explained  and  diagi-ams  are  given  illustrating  feeders 
protected  by  lever  biased  relays  and  circulating  system,  and  the 
application  of  the  circulating  system  with  biased  relays  to  a  three- 
phase  feeder. 

Special  Cable  Design.s 

Special  cable  designs  have  been  developed  which  in  themselves 
partially  function  as  protective  devices.  These  employ  protecting 
shields  round  the  individual  or  all  of  the  cores,  or  leakage  conductors 
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Fig.  4. — BERO.M.iNX  Protective  Cable. 

embedded  in  the  dielectric.  In  some  forms  the  inductive  effects  of 
the  leakage  current  may  be  directly  emjjloyed  to  trip  the  controlling 
switches  without  the  interpo-sition  of  relays  or  transformers.  Such 
protective  systems  may,  therefore,  lie  designed  to  operate  with  com- 
paratively small  leakage  currents. 

A  protective  system  employing  a  sheath  surrounding  each  con- 
ductor is  shown  in  Fig.  4.  This  arrangement,  due  to  the  Bergmann 
Company,  employs  potential  transformers  connected  to  the  con- 
ductors and  the  surrounding  metallic  sheath.  The  secondaries  of 
the  transformers  actuate  a  triangularly-spaced  centrally-pivoted 
three-arm  relay  of  the  balanced  tyije,  tlie  balanced  arm  tilting  over 
to  either  side  according  to  which  coil,  on  displacement  of  the  floating 


neutral,  develops  tlie  gi-eatest  pull.  Alternatively,  instead  of  the 
sm-rounding  sheath  the  same  system  provndes  for  a  numter  of  leakage 
conductors  surrounding  the  cores.  A  somewhat  different  method, 
in  which  the  trip  coil  is  placed  l)et\veen  each  surrounding  sheath  and 
the  lead  covering,  due  to  Mr.  Hochstadter,  is  also  described. 

E.A.RTHING    OF   THE   NEUTRAL    PoiNT  AND    PROTECTIVE    GE.iR. 

With  low  and  mediiun-pressure  systems  involving  underground 
cables,  present  practice  tends  towards  earthing  the  neutral  point. 
This  earthing  may  be  accomplished  through  a  wide  range  of  resist- 
ance values,  depending  on  the  general  extent  of  the  individual 
system  and  on  the  fault  settings  of  existing  systems  of  automatic 
protective  gear.  With  high-pressure  transmission  systems  other 
considerations  arise  and  the  protective-gear  question  becomes  of 
secondary  importance.  Leakage  protective  or  core-balance  systems 
may  be  designed  to  operate  with  fault  currents  to  earth  which  are 
small  compared  with  the  full-load  rating  of  the  circuit  or  apparatus 
w  Inch  they  protect.  Parallel  feeder  protection  by  interlocked  over- 
load relays  requires  relatively  large  values  of  leakage  current  to  give 
definite  and  correct  operation  to  the  protective  devices.  The 
leakage  current  for  this  class  of  apparatus  may  be  more  than  twice 
the  full-load  rating  of  the  individual  feeder. 


DISCUSSION. 
Dr.  C.  C.  Garrard  said  Mr.  MoCoU's  differential  bias  system  would 
eventually  replace  many  existing  ones.  The  beam  balance  relay  was 
very  simple  and  easily  adjustable.  It  was  better  to  alter  the  bias 
mechanically  whenever  possible.  The  reverse  relay  was  also  simple,  and 
there  was.  in  addition,  the  leakage-protecting  relay  which  operated  on 
the  core-balance  principle.  These  relays  resembled  small  J  h.p.  motors, 
and  could  be  adjusted  by  a  rough-handed  switchboard  attendant.  The 
capacity  current  in  the  pilot  wires  was  an  advantage.  It  increased 
stability,  and  if  a  pilot  wire  broke  it  cut  out  the  cable. 

Major  K.  Edgcumbe  suggested  that  the  Engineering  Standards  Asso- 
ciation should  define  some  of  the  terms  used  such  as  differential  pro- 
tection, discriminating  protection  and  reactive  relay.  The  Author's 
system  of  protection  of  twin  cables  by  biased  reactive  tyjje  relays  cut 
out  both  feeders  on  the  occurrence  of  a  fault  and  presented  no  advantage 
over  overload  protection.  In  the  discussion  on  his  (Major  Edgcumbe's) 
recent  Paper,  several  speakers  regarded  biasing  as  a  sign  of  weakness. 
But  it  was  an  advantage  in  the  case  of  any  fortuitous  change  in  the  feeders. 

Mr.  J.  R.  CowiE  said  in  discriminating  relay  protection  with  reactive 
type  relays  it  was  assumed  that  the  faulty  feeder  would  carry  the  excess 
current.  If  the  fault  were  at  the  trifurcating  box  at  the  sub-station  end 
all  three  feeders  would  take  the  current.  Did  the  author  expect  any 
interference  in  telephones  if  the  main  telephone  cable  were  used  with  his 
apparatus  '  He  thought  the  author's  conclusions  as  to  earthing  and 
non-earthing  were  sound.     Pilot  wires  should,  if  possible,  not  be  used. 

Mr.  E.  B.  Weumore  thought  that  more  should  be  heard  of  the  Price- 
Merz  protection  in  the  future.  Split  conductor  had  limitations,  e.g., 
where  there  were  boosters  on  the  feeders,  or  where  it  was  desired  to 
protect  the  step-up  or  step-down  transformers  with  regulators.  He 
doubted  if  the  system  described  by  the  author  for  overcoming  the 
capacity  current  in  the  pilot  wires  would  go  far.  A  solution  might  be 
found  on  the  lines  of  distinguisliing  between  faults  to  earth  and  faults 
between  ])hases.  Mr.  McCoU  had  been  the  first  to  realise  and  incor- 
porate in  his  devices  the  idea  of  applying  a  balance  system  to  generators. 

Mr.  H.  W.  Clothier  agreed  that  there  should  be  some  panel  to  con- 
sider the  standisation  not  only  of  terms  but  of  requirements,  to  weed 
out  items  which  were  least  worth  developing,  and  to  direct  research  and 
experiment  under  present  working  conditions.  He  had  never  heard 
before  of  the  necessity  of  loading  phases  unsymmetrically.  The  term 
sensitive  as  applied  to  relays  wanted  defining.  If  the  author's  relay 
would  act  at  15  per  cent,  of  the  normal  load,  that  was  very  good.  On 
Merz-Price  voltage  protection  they  were  satisfied  with  making  a  robust 
relay  operate  at  500  amperes  on  a  transformer  having  10,000  amperes 
straight-line  characteristic. 

Jlr.  H.  Bb.\zil  said  a  piece  of  apparatus  was  mentioned  which  would 
not  work  on  5  per  cent.,  but  would  work  on  0  per  cent.  Station  engineers 
did  not  want  new  devices  if  they  were  not  sure  they  would  always  be  safe. 
The  author  inferred  that  if  the  current  to  earth  was  not  sufficient 
to  cut  out  a  generator  (or  a  feeder)  the  voltage  would  not  send  sufficient 
current  through  the  earthing  resistance  to  cause  the  automatic  device 
to  work.  But  it  was — assuming  a  fixed  resistance.  In  some  cases  it 
might  increase,  but  if  there  were  a  negative  co-efficient,  negative  current 
would  flow  after  a  time,  when  it  warmed  up. 

Major  A.  M.  T.^ylor  said  overloading  in  series  with  Merz-Price  arrange- 
ments and  split  conductors  seemed  to  iiim  a  weakness.  With  many 
branches  from  a  sub-station  it  was  better  to  have  the'  trunk  to  that 
sub-station  hold  out  at  all  costs  than  to  have  an  overload  relay. 

Mr.  W.  Wilson  acknowledged  a  weakness  for  the  beam  balance  relay. 
By  permitting  a  small  excess  current  with  a  small  fault  setting  when  the 
load  was  ordinary  and  increasing  it  to  the  possible  overload  he  had 
reduced  the  fault  setting  to  a  very  safe  value.  The  author's  methods 
needed  no  delicate  adjustment.  With  regard  to  the  biased  leakage 
device  protecting  against  unsymmetrical  loading,  instead  of  having  two 
relays  a  single  relay  might  hp.  used  with  contacts  at  either  end  and  two 
fidcta  close  together  in  the  middle.  The  author's  parallel  feeder  scheme 
seemed  to  have  the  drawback  that  the  protection  was  not  always  secured. 

Mr.  C.  W.  Marshall  thought  the  circulating-current  system  superior 
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{or  eiusting  commercial  designs,  but  there  was  no  fundamental  difference 
from  the  balanced  voltage  system.  With  capacity  compensation  it  was 
possible  to  get  Mera-l'ricc  balanced  voltage  gear  that  had  as  good  char- 
actt'ristics  as  circulating  curn-nt  gear  and  even  split  conductor. 

Mr.  A.  F.  W.  Riin.vKi.s  said  that  a  cable  was  designed  by  Mr.  Heaver 
in  l'.U2,  and  described  in  1914,  in  which  coppi-r  tn[x-  was  wound  round 
the  insulated  cori'S  and  separated  from  the  lead  by  paixr  dielectric.  .■Vny 
leakage  from  the  core  was  detected  by  an  electrostatic  voltmeter  placed 
between  the  tape  and  the  lead.  He  had  found  an  incipient  fault  i>n  such 
a  cable  running  at  li.tXHi  volts  and  it  was  repaired  before  th(>  cable  broke 
dovn.  Over  IHO  miles  of  such  cable  weiv  in  use.  On  a  system  in  .South 
Lancashire  a  combination  of  core-balance  and  leakage  protection  was 
used.  A  continuous  curn>utwas  superimposed  on  the  sheath  and  in  the 
event  of  brvakdown  it  actuated  the  trip,  and  the  relays  being  polarised 
any  induced  voltages  in  the  sheath  were  negligible. 

The  Pkesident  invited  Major  EdgcumlK>.  Mr.  Wedmoro  and  Mr. 
Clothier  to  write  formally  suggesting  terms  of  reference  to  a  Committee 
of  the  Engineering  Standards  Association  regarding  standanl  of  nomen- 
clature and  n>quirvments. 

Jlr.  H.  \V.  Clothier,  in  a  written  communication,  thought  that  for 
generator  and  transformer  protection  the  self-balance  system  was  the 
simi)lcst  and  effective  in  praetict,  leaving  little  need  for  a  biased  system 
The  maximum  '"  straight  through  "  current  which  generator  protection 
was  required  to  withstand  was  the  momentary  maximum  short-circuit 
current  of  one  generator  only.  This  limited  amount  could  be  accurately 
dealt  with  There  shouUl  be  no  difliculty  in  securing  stability  with 
care  in  the  design  and  manufacture  of  the  current  transformers  and  relays. 


The  system  of  "current  balance"protcction  with  biased  relays  was  immune 
from  trouble  duo  to  pressuro  variations  and  phase  disjjlacement,  but 
involved  a  more  intricate  relay  and  connections.  Combined  differential 
and  revers»'  current  relay,  whilst  providing  for  additional  protection, 
had  the  disadvantage  of  introducing  the  potential  clement  into  the  relay. 
The  esst-ntinl  feature  in  restricting  damage  to  generators  and  trans- 
formers was  the  rapidity  of  the  isolation  of  the  fault  botwi'en  phases  and 
to  earth,  and  the  simultaneous  destroying  of  the  main  field.  The 
rapitlity  of  operation  wa,s  of  greater  moment  than  highly  sensitive  fault 
settings. 

The  AiTiiiiK  intimated  that  he  would  n-ply  to  comments  more  fully 
in  writing.  He  agreed  that  credit  was  ilue  to  .Mr.  Wednion^  for  his 
development  of  the  bias  principle.  The  devices  shown  in  his  Paper 
illustrating  the  protection  of  a  feeder  by  bia.sed  ndays  and  a  circulating 
current  system  eliminated  the  difficulty  of  capacity  currents  in  the  pilot 
wire.  In  his  experience  more  trouble  was  experienced  from  induced 
currents  than  capacity  currents,  but  with  his  system  it  was  not  necessary 
to  take  the  latter  into  account  in  setting  relays.  One  connection  illus- 
trated in  Major  lOdgcumbe's  Paper  got  over  some  of  the  troubles.  In 
some  ca-ses  slicatlicd  conductors  were  used  with  the  Mcra- Price  system 
to  avoid  trouble  in  telephone  cores.  Sometimes  many  miles  of  pilot 
wire  and  telephone  conductors  operated  on  the  same  core  which  was  not 
up  to  P.O.  standard  but  suited  power  companies.  Shifting  of  the 
equipotenlial  i)oint  depended  on  the  resistance  of  pilot  leads  and  the 
capacity  of  current  transformers.  If  the  latter  were  small  the  capacity 
was  reduced  in  ratio.  The  remedy  was  to  put  in  bigger  transformers 
and  balance  the  circuit  carefully. 


Wireless  Telephone  Progress. 


Details  o£  Apparatus  Used  in  Recent  Experiments. 


The  development  of  w  ireless  telephony  in  the  very  early  days  was 
so  slow  that  it  seemed  almast  at  onetime  as  if  the  results  obtainable 
would  liardly  warrant  any  great  attention  being  paid  to  this  system 
of  communication.  A  decided  fillip  to  the  development  was,  how- 
ever, given  by  the  invention  of  the  Fleming  valve,  while  experiments 
carried  out  in  Ifll3  by  the  Marconi  Wireless  Telegraph  Company 
brought  the  question  into  quite  a  practical  category.  When  war 
broke  out,  sets  with  a  range  of  about  50  km.  were  actually  Ijeing 
manufactured. 

In  these  pre-w  ar  sets  a  three  electrode  valve  and  a  .500- volt  battery 


were  used.  Continuous  oscillations  were  generated  in  a  closed 
circuit,  which  was  coupled  to  the  aerial.  The  microphone  was 
connected  in  series  with,  and  at  the  lower  part  of  the  aerial.  Since 
the  armistice  a  large  amomit  of  attention  ha.s  been  devoted  to 
new  designs  and  ideas,  with  the  result  that  corresponding  satisfac- 
tory progress  has  been  registered. 

Among  the  latest  develoijmcnts  we  may  mention  the  Marconi 
6  kw.  telegraph  and  telephone  transmitter,  which  we  illustrate  in 
Fig.  1.  This  is  the  set  with  which  the  first  series  of  recent  interesting 
experiments  in    wireless  telephony  which  were  duly  chronicled  in 
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the  daily  picss  were  earried  out.  Subsequently  this  set  «  as  rejibKcd 
by  one  with  a  capacity  of  15  kw.  working  on  a  wave  length  of  2.8(10 
nietres,  of  which  we  give  some  details  below. 

Details  of  the  15  kw.  Set. 
The  generator  used  in  these  experiments  was  a  15  kw.  alternator 
generating  current  at  500  volts  at  a  frequency  of  200.  Current 
from  this  machine  «as  supplied  to  the  primary  side  cf  a  20,000-volt 
transformer,  whose  secondary  winding  was  tapped  at  its  middle 
point  as  shown    diagrammatically  in   Fig.   2.     The  two  rectifying 


100,000  per  second.  It  is  obvious  that  for  speech  to  be  heard  at  the 
receiving  end  the  wave  forms  produced  at  the  transmitting  end  must 
be  superimposed  on  the  ordinary  high  frequency  wireless  trans- 
mission current.  The  elementary  diagi-ams  which  we  produce  here- 
with indicate  this  graphically.  The  upper  diagram  shows  for  clear- 
ness the  ordinary  continuous  wireless  wave,  and  the  lower  the  com- 
posite wave  formed  by  the  combination  of  this  and  the  waves  of 
varying  amplitude  caused  by  the  voice.  The  lower  half  of  the  lower 
curve,  which  is  shown  dotted,  is  of  course  rectified  by  the  valve  appa- 
ratus.    To  eliminate  the  distortion  of  the  harmonics  in  the  speech 


>'XE(  TIONS 


valves  connected  to  the  secondary  of  the  transformer  as  shown 
cause  the  condenser  A'j  to  be  charged  to  half  the  total  secondary 
voltage  uni-directionally  once  every  half-cycle.  This  maintains  the 
condenser  charge  at  about  10,000  volts,  and  thus  forms  a  source  of 
high-tension  direct  cm-rent  for  supplying  the  transmitting  and  low 
frequency  magnifying  valves.  The  arrangement  generally  com- 
prises  two   high    frequency  circuits,   A  L^  E,   which    is   the    aerial 


waves,  and  so  obtain  the  best  quality  speech,  it  has  been  found  that 
the  best  method  is  to  absorb  the  energy  in  the  aerial  in  accordance 
with  the  speech  wave  formed. 

This  is  effected  by  stepping  up  the  microphone  current  to  produce  a 
voltage  curve  similar  in  shape  to  that  produced  by  the  varying 
current  caused  by  speech  by  means  of  the  two-stage  low-frequency 
amplitier  which  is  shown  in  Fig.  X     The  voltage  variations  are  thus 


i''lO."3(B). — CoNTlNUOL'.S  OSCILLATIONS   WITH   VAUYI 
CAUSED  BY  VURE. 

circuit,  and  L^  C  K^,  which  is  the  closed  circuit.  By  means  of  the 
transmitting  valve  shown  in  the  diagram,  and  the  reaction  coil  li. 
the  continuous  oscillating  cui'rcnt  maintained  in  this  latter  circuit  is 
transmitted  to  the  aerial  through  the  coupling  coil  ('. 

Speech  Phenomena. 
As  mentioned  above,  a  wave  length  of  2,S00  metres  is  used,  the 
frequency  of  the  continuous  oscillations  in  the  aerial  being  about 


Fig.  4. — Guneral  View    of    Valves    Used. 

niagnitied  and  are  impressed  on  the  gi-ids  of  the  absorption  valves. 
As  is  well  known  the  resistance  of  a  three-electrode  valve  varies 
with  the  voltage  impressed  on  the  grid,  so  that  in  this  case  the  con- 
ducting power  of  the  al)sor|>tioii  valves  varies  with  the  voltage  curve 
produced  by  sjjcech. 

In  the  present  instance,  therefore,  these  valves  absorb  energy  from 
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the  aerial  in  amounts  de|X'nding  U]>on  tlic  degree  to  uliivli  lliiy  aie 
made  condiutive  hy  the  voltnjie  -fenerated  l>y  the  imiiressetl  S|)eech, 
owing  to  the  fact  that  tliey  are  eonneeted  airass  the  aerial  tuning 
indiu'tanee.  This  energy  is  dissipated  in  heat  in  the  valves  them- 
selves, so  that  fhoy  must  1)P  large  enough  to  jn-event  any  ill  eflfeet.s 
from  over-heating. 

Detau.s  of  AprAitATis. 
The  MT2  and  .1/74  valves  ai-e  illustrated  in  Fig.  ■(.  an  approximate 
idea  of  their  <limcnsions  l)eing  olitained  from  the  foot  rule  placed 


flu.  o. — 3  Kw.  Valve  Transmission  Set. 

alongside.  The  construction  of  these  valves  is  similar  to  tliat  of  tlic 
ordinary  three-electrode  receiWng  valve,  though  they  are,  of  coui-.se, 
much  larger. 

Their  resistances  are  also  higher,  as  they  have  to  withstand  higher 
voltages.  The  vacuum  is  also  raised  to  as  high  a  degree  as  possible 
by  means  of  the  most  modern  exhaust  pump.s.  The  valve  filaments 
are  made  of  tungsten,  and  the  anode  and  grid  are  of  nickel.  Fig.  I 
shows  the  arrangement  of  the  valves  during  operation.  Six  trans- 
mitting valves  of  tyjje  MTi  are  moimted  on  the  left  side  of  the 
panel  ;  the  four  middle  valves  are  the  rectifying  valves  type  iMJ{4, 
while  of  the  J/7'4.  valves  on  the  extreme  right  side  of  the  panel 
three  are  absorption  valves  and  one  is  a  low-frequency  magnifying 
valve.  In  this  case  the  low-frequency  amplitier  employed  ha.s  one 
stage  only.  In  the  middle  of  the  lower  half  of  the  panel  is  fixed 
an  electromagnctically  operated  signalling  switch  which  is  employed 
for  keying  when  the  set  is  used  for  continuous  wa\-e  telegraphy. 
Fig.  5  gives  a  closer  view  of  a  3  kw.  valve  transmission  set  which  is 
installed  on  some  of  the  large  liners. 


A   Half-Million  Volt   Condenser    for 
Testing    Purposes.* 

In  order  to  provirle  facilities  for  high-voltage  tests  of  insulators 
there  has  been  built  at  Palo  Alto,  Cal.,  U.S.A., an  air  condenser  on 
which  tests  have  been  made  with  voltages  up  to  .500,000  and  fre- 
quencies up  to  60,000  cycles,  continuous  oscillation.  So  far  as  is 
known,  this  is  the  highest  voltage  equipment  of  its  type  ever  built. 
The  condenser  proper  is  contained  in  a  structure  (Consisting  of  a 
wooden  frame  of  studding  and  rafters  lined  on  the  inside  with 
corrugated  galvanised  iron.  Immediately  in  front  of  the  doors  a 
concrete  jiaving  has  l)cen  laid  over  an  area  of  about  20  ft.  by  3.5  ft., 
audit  is  in  thisspa<e  that  the  tests  are  made.  In  view  of  the  favour- 
able climatic  conditions  in  this  locality  it  was  no  disadvantage  to 

*  Abstract  of  an  article  in  the  "  Electrical  World." 


make  tests  in  the  oi)en  air.  On  the  other  hand,  there  was  distinct 
advantage  in  the  ample  clearances  insured  liy  having  the  condenser 
housed  by  itself. 

The  two  plates  of  the  condenser  are  horizontal,  the  lower  one 
fixed  and  the  up]>er  one  movable.  The  lower  plate  is  built  up  of 
two  imrallel  sheets  of  copix-r  2  ft.  ai)art  and  connected  along  the 
edges  by  copix'r  sheets  curved  on  a  12  in.  radius.  To  sup)H>rt  tlic 
cojJiK-r  sheets  in  the  shaix>  desired  a  wooden  form  was  lirst  built  uji 
with  edges  carefully  rounded  to  the  desired  curve,  and  the  sheets 
were  tacked  to  the  wood  and  joints  soldered.  Tlu'  copjx'r  ])latc  of 
the  condenser  is  supiwrted  on  lift,  piers  made  up  of  i  in.  ix)rcclain 
insulators  cemented  together  in  layers,  successive  layers  lx"ing 
separated  by  sheets  of  iron.  These  iron  sheets  were  inserted  to 
increase  the  stability  of  the  structure. 

The  upix'r  jilatc,  loft,  by  30  ft.  in  size,  consists  of  galvanised 
sheet  iron  on  a  wooden  frame  supported  on  wire  roix's  running  over 
the  tops  of  the  walls  to  counterweights  on  the  outside  of  the  structure. 
By  means  of  a  haiul-o]X>rate(l  winch  the  u|)|H'r  ])lalc  can  Ih'  raised 
or  lowered  to  give  any  desired  spacing  between  the  two  plates  up 
to  a  maximum  of  4ft.  Sin.  The  movable  jjlate  is  electrically 
iimnected  at  all  times  to  the  galvanised  lining  of  the  house,  which 
is  thoroughly  earthed.  A  Poul.sen  arc  {.'to  kw.)  converter  supplies 
energy  for  the  tests.  One  side  of  the  arc  is  grounded  while  tlie  other 
is  connected  to  the  insulated  plate  of  the  conden.ser  through  a  <^oi| 
of  Lit/.endraht.  Oft.  long  and  31  in.  in  diameter.  This  coil  has  an 
inductance  of  21  millihenries.  The  coil  stands  U])right  on  the  con- 
crete l)encatli  the  copper  ])late,  ai\fl  its  upper  end  extends  through 
a  hole  in  the  lower  face  of  the  plate.  Thus,  l>y  making  connection  on 
the  inside  corona  effect  is  avoided. 

For  convenience  in  testing,  a  ])rojcction  termed  the  "  turtle  neck" 
lias  l)een  built  to  extend  from  the  co|>|ier  plate  15  ft.  or  20  ft.  beyond 
its  end,  tluis  ix^nnitting  the  arrangement  of  materials  to  be  tcslcil 
in  the  ample  space  on  the  concrete  pavement  in  front  of  the  housing. 
Ibis  "  turtle  neck"  consists  of  a  10  in.  sheet-iron  pipe  made  up  in 
outer  .sections  similar  to  the  usual  method  of  making  stove-pipe. 
Its  short  end  has  been  rounded  off  with  approximately  the  same 
radius  as  the  pi])e  itself,  and  its  inner  end  extends  iK'tween  the  two 
faces  of  tlic  copiicr  plate  through  a  hole  pro\i(Ic(I  for  that   purpose. 


Ficj.  1. — Housing  for  300,000-volt  air  Condenser. 

The  "  turtle  neck  "  is  not  permanently  attached  to  the  copper  plates, 
and  can  be  slid  in  or  out  to  secure  the  length  desired.  When  the 
■•  turtle  neck"  is  not  in  use  the  aperture  provided  for  it  in  the  end 
of  the  condenser  is  closed  with  a  curved  plate  to  prevent  corona 
discharge  from  the  edges  of  the  hole.  Teats  are  ordinarily  con- 
ducted between  the  outer  end  of  the  turtle  "  neck  "  and  the  ground. 
Where  an  insulator  is  to  be.  subjected  to  high-tension  tests  it  is  hung 
from  a  pole  near  the  entrance  to  the  condenser  house.  The  upper 
end  of  the  insulator  is  electrically  connected  to  the  "  turtle  neck" 
while  the  lower  end  is  grounded.  With  the  apparatus  so  arranged 
any  pressure  up  to  400,000  volts  or  500,000  volts,  dependuig  upon 
atmospheric  conditions,  can  be,  impressed  upon  the  lower  plate  of 
the  condenser,  and  the  frequency  can  be  regulated  up  to  about 
60,000  cycles.  The  capacity  of  the  condenser  is  limited  by  the 
dielectric  strength  of  the  air  bctwien  the  lower  plate  and  the  nearest 
ground.  I'nder  full  potential  of  500,(MiO  volts  and  with  the  "  turtle 
neck"  withdrawn,  the  lower  plate  arcs  to  earth,  a  distance  of  9  ft. 
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Telephone  Repeaters.' 


]{>'    It.    CiIlKl!AI{l>I 

{Continued 
The  Course  of  the  Telephone  Current. 
Ix't  lis  now  follow  the  telephone  current,  assuming  that  it  is 
travelling  from  west  to  east.  The  curifnt  that  comes  to  the  rejjeater 
from  the  west  is  partly  transmitted  through  the  circuit  to  the  line 
east,  but  the  larger  part  of  it  is  divided  between  the  input  and  out- 
])Ut  circuits  of  the  telephone  lejx'ater  element.  The  energy  which 
flows  into  the  output  circuit  is  mei-ely  dissipated.  The  energy 
which  flows  into  the  input  circuit  is  ain])litie(l  by  the  repeater 
element  and  the  amplified  current  pa.sses  to  the  ""  output  coil." 
At  this  point  if  the  line  west  and  the  line  east  are  similar  in  charac- 
teristics, the  energy  divides,  half  going  to  the  east  and  half  to  the 
west.  The  half  that  goes  west,  that  is,  towards  the  direction  from 
which  the  transmission  came,  serves  no  u.seful  purpo.se.  The  half 
that  goes  east  (combine<l  with  the  small  amount  of  energy  that 
passes  directly  through  the  reiieater)  may  \ie  many  times  larger 
than  the  original  energy  coming  from  line  west  and  is  the  useful 
aiii[)Iified  transmission. 
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When  the  lines  we.^t  and  east  are,  identical  there  is  no  voltage 
.set  up  across  the  input  circuit,  and,  therefore,  no  possibility  of  a 
""  singing  ''  condition  no  matter  how  large  amplifications  are  em- 
ployed. This  circuit  therefore  permits  two-way  transmission  over 
similar  lines. 

In  case,  however,  the  line  west  and  the  line  east  are  different 
in  their  impedance  characteristics  for  any  part  of  the  telephone 
frequency  range,  then  for  such  frequencies  there  will  be  voltages 
set  up  across  the  input  circuit  due  to  current  flowing  from  the  output 
circuit  and  a  tendency  towards  singing  and  distortion.     The  con- 
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ditions  which   hold  when  such   unbalances  exist  will  be  discus.sed 
later. 

The  duplex  bridge  circuit  is  applicable  as  a  terminal  circuit  where- 
by two-way  transmission  may  lie  had  over  a  single  pair  of  wires. 
The  telephone  line  is  balanced  by  the  inclusion  in  the  opposite  arm 
of  the  bridge  of  an  artificial  line  of  similar  impedance-freciuency 
characteristic.  At  a  rejieater  station  we  may.  therefore,  terminate 
both  incoming  lines  _ by  bridge  circuits,  balance  eac{i  line  t)y  an 
artificial  line,  and  ojierate  both  lines  as  a  through  circuit  for  two- 
way  conversations  provided  we  connect  the  input  branch  of  each 
bridge  to  the  output  branch  of  the  other.  In  connecting  the  input 
terminals  of  one  bridge  circuit  to  the  output  terminals  of  the  other 
bridge  circuit  wc  mav  introduce  a  one-wav  amplifier  as  shown  in 
Fig.   13. 

The  "  22-TyPE  ■■  Circuit. 

The  resulting  circuit  is  the  22-type  defined  above.  This  circuit 
makes  use  of  a  separate  repeater  element  for  transmission  west  to 
east  from  that  used  for  transmission  east  to  west,  and  it  requires 
two  ""  output  transformers  "  ;  each  line,  instead  of  being  balanced 
by  the  line  in  the  opposite  direction,  is  balanced  by  an  artificial  line 
indicated  as  "  network  west  "  or  '"  network  east."'  Assuming  again 
the  transmission  to  be  coming  from  the  west,  we  trace  the  currents 
through  the  rejieater  circuit  as  follows  :  A  small  part  of  the  energy 
goes  through  the  network  west  ;  the  largest  part,  however,  is  divided 
between  the  input  circuit  of  rejieater  Xo.  1  and  the  output  circuit 
of  repeater  Xo.  2.  That  part  which  enters  the  output  circuit  of 
repeater  Xo.  2  is  dissipated  without  doing  useful  work.  The 
part  reaching  the  input  of  repeater  Xo.  1  is  amplified  and  the  am- 
plified energy  flows  through  the  output  transformer  connected  to 
line  east.  The  "  network  east "'  is  made  to  have  as  nearly  as  possible 
the  same  imfjedance  as  the  actual  line  for  the  full  range  of  telephone 
frequencies.  If  the  balance  were  perfect,  there  would  be  no  voltage 
whatever  set  up  across  the  input  circuit  of  repeater  Xo.  2,  and  there- 
fore no  possibility  of  setting  up  a  singing  condition  whatever  values 
of  amplification  were  used. 

Actually  the  balance  can  never  be  absolutely  perfect,  so  that  there 
will  be  a  certain  voltage  set  up  across  this  input.  This  will,  in  turn, 
be  amplified  by  repeater  Xo.  2.  These  amplified  currents  will  then 
flow  through  the  output  transformer  connected  to  the  line  west. 
If  the  ■•  network  west  "  has  exactly  the  same  imj^edance  as  the  line 
west,  then  the  energy  will  equally  divide  between  the  two  and  there 
will  be  no  voltage  set  up  across  the  input  circuit  of  repeater  Xo.  1. 
This  condition  will  then  prevent  any  possibility  of  a  singing  con- 
dition being  set  up.  This  circuit  is,  however,  very  much  more 
stable  than  the  21-type  circuit,  if  either  of  the  networks  exactly 
balances  its  line,  there  may  be  any  degree  of  unbalance  between 
the  other  network  and  its  line  without  permitting  singing. 
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There  is  another  projiorty  of  the  22-typ<"  eiroiiit  uhiili  is  of  ni-cat 
importiiiice  in  connection  with  tundem  operation  of  repeaters.  As 
pointeil  out.  transnii.tsion  coniin;;  from  the  line  west  nn<l  ivaehin;; 
a  21-type  repeater,  as  in  Fi^.  II,  will  r<'.sult  in  an  ainplilicil  <iirrt-nt 
lieing  sent  out  towards  line  ea,st  ;  hut  also  in  an  equally  large 
current  being  sent  back  into  line  west.  In  the  ca.se  of  the  22-tyjx' 
however,  if  the  transtnission  comes  in  from  line  west  and  the  balance 
between  network  east  ai\il  line  east  is  good,  there  will  l>e  very  little 
energy  sent  back  into  line  west.  This  is  a  great  advantage  as  the 
energy  sent  back  into  line  west  wovdd  react  on  any  other  repeater 
which  was  in  circuit  in  that  direction.  A  22-type  circuit  with 
vacuum  tutx"  repeater  elements  connected  into  it  is  shown  in  Fig.  14. 

Balantino  of  LrNKs.  . 

Assuming  that  we  have  repeater  elements  which  can  give  tis 
sufficient  amplification  without  appreciably  afTeeting  qualify  the 
amount  of  amplification  which  we  can  get  in  any  practical  case 
de|)ends  on  the  degree  to  which  balance  condition  of  lines  can  Ik" 
carried.  It  is  the  line  conditions,  rather  than  the  i-epeater  element 
or  its  circuits  which  finally  limit  in  every  practical  case  the  ampli- 
fications   obtainable. 

Let  us  consider,  therefore,  what  the  impedance  of  a  telephone 
circuit  looks  like  as  seen  from  the  repeater  terminals. 

Telephone  LrsE  Impedance. 
If  we  take  a  very  long  Xo.  8  B.W.G.  open  wire  circuit,  which  is 
the  largest  size  of  copper  in  general  use  in  the  telephone  art,  and 
suppose  this  circuit  to  l)e  absolutely  uniform  in  its  characteristics, 
then  its  impedance,  that  is.  the  ratio  of  the  voltage  applied  across  it 
lo  the  current  entering  it  will  Ix^  as  show  n  bv  Curves  1  and  2  in 
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Fig.   1.1. — XoN-LoAUED  Xo.  S  Gavoe  Open  Wip.e  Lamp, 

Fig.   15  in  which   curve   1   gives  the   resistance   and  curve   2   the 
negative  reactance  of  the  impedance. 

For  such  a  line  we  can  make  up  a  very  simple  form  of  network 
which  was  approximately  the  same  impedance  and  can  be  used  for 
balancing  in  a  repeater  circuit.  Curves  Xo.  3  and  4  indicate  the 
impedance  of  a  network  consisting  merely  of  a  condenser  in  seiies 
with  resistance.  Even  this  simple  circuit  is  a  good  appro.ximation 
of  the  impedance  of  a  long  line  except  at  low  frequencies.  Curves 
Xos.  5  and  6  show-  the  impedance  of  a  somewhat  more  complicated 
network,  as  indicated  on  the  diagram,  which  gives  a  very  good 
approximation  over  the  whole  telephone  frequency  range,  lii 
practice  every  line  has  slight  inegularities  which  affect  somewhat 
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its  impedance.  It  is  difficult,  however,  to  kccj)  a  long  open-wire 
circuit  free  from  short  stretches  of  cable.  If  a  line  lias  many  irregu- 
larities, the  setting  up  of  a  balancing  network,  while  always  theo- 
retically possible,  woidd  become  very  expensive  and  inconvenient. 
A  fundamental  requirement,  then,  in  obtaining  good  repeater  action 
on  a  line,  is  the  maintenance  of  a  high  degree  of  uniformity  in  the 
electrical  characteristics. 

In  some  cases  the  irregularity  caused  by  the  cable  can  be  largely 
overcome  by  inserting  in  the  cable  one  or  more  loading  coils  to  make 
the  impedance  of  the  calile  approximately  that  of  the  open-wire  line. 
Fig.  16  shows  the  result  of  cutting  a  single  coil  into  the  midpoint 


of  a  liiu'  l(>.">  miles  long  but  containing  1 J  miles  of  underground  cable. 
In  this  ligure  the  curves,  after  loading,  are  shown  in  heavy  lines,  and 
the  old  curves  aiv  indicated  in  lighter  lines  for  coni]iarison. 

In  the  cjuse  of  loaded  lines,  the  |)roblem  of  maintaining  suflicient 
regularity  in  the  elcctriial  chara<'teristi<'S  to  give  a  satisfactory 
impedance  curve  lx>comea  considerably  more  dillicult,  due  to  varia- 
tions in  the  inductances  of  the  loading  eoils  and  in  the  distances 
lietween  these  coils. 
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Fig.  17  shows  an  impedance  characteristic  of  an  ojien-wirc  line 
loaded  at  approximately  8-mile  intervals  with  loa<ling  coils  having 
approximately  }  henry  each.  This  circuit  would  give  commercial 
service  from  a  transmission  standpoint  ;  but  its  imjiedance  charac- 
teristic is  extremely  irregular,  and  it  would  be  difficult  to  obtain 
gains  from  a  telephone  repeater  operated  in  conjunction  with  it. 
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CnicAOo  after  "  Clearing  Up."' 

Fig.  18  shows  the  resistance  of  a  circuit  of  similar  constants  repre- 
senting a  less  extreme  condition  of  irregularity.  This  would  have 
been  considered,  before  the  advent  of  repeaters,  a  reasonably  good 
circuit  so  far  as  irregularity  is  concerned.  These  irregularities  were 
due  largely  to  comparatively  small  variations  in  sjjacing  of  loading 
coils  and  in  the  inductances  of  the  loading  coils.  Loading  coils 
have  to  be  placed  on  a  telephone  circuit  at  particular  j)oints  in  the 
transposition  layout  of  the  circuit  in  order  to  prevent  crosstalk 
l)etwccn  it  and  other  circuits  on  the  same  lead.  It  is  difficult, 
however,  exactly  to  space  transpositions  in  view  of  the  variations 
in  the  route  taken  by  a  line,  lengths  of  cable,  junction  points  mth 
other  Unes,  &c.  This  led  in  the  past  to  variations  in  the  lengths 
between  the  successive  loading  points'.  Aerial  loading  coils  are 
exposed  to  current  surges  due  to  lightning,  and  with  some  of  the 
types  of  coils  which  have  been  put  into  use  this  has  led  to  variations 
in  their  inductances.  For  any  given  frequency,  it  may  be  that 
the  effect  of  a  large  numljer  of  such  irregidaritics  are  cumulative 
in  raising  the  imjjedancc  of  the  circuit  for  that  frequently,  whereas 
with  another  frequency  only  slightly  removed  from  the  firat,  the 
effect  of  the  iriegulaiitics  may  bo  to  reduce  the  imjx'dance.  The 
result,  then,  with  such  imiredanco  is  indicated  in  Fig.  18,  where  the 
variation  was  due,  not  to  a  few  large  irregularities,  but  to  a  large 
number  of  small  irregularities. 

This  particular  circuit  was  one  of  those  entering  into  the  trans- 
continental line,  so  that  it  was  very  carefully  gone  over,  re-transposed 
where  necessary,  the  loading  coUs  replaced  by  others  having  a  par- 
ticularly high  degree  of  stability  and  uniformity,  and  the  spacings 
made  very  uniform.  The  dark  line  shows  the  imjiedance  after  this 
work  had  been  done,  and  the  light  line  the  nature  of  the  conditions 
tefore  "  cleaning  up."  The  circuit  will  now  ])crmit  of  large  gains 
with  rejxiaters. 

In  cases  w  hero  a  large  variation  in  impedance  is  due  to  one  or  more 
large  irregularities,  the  impedance  curves  often  offer  a  very  interest- 
ing and  convenient  method  of  determining  the  point  at  which 
irregularity  e.xists.  For  example,  assume  that  the  impedance  of  a 
circuit  as  meaaui'cd  from  one  end  shows  a  large  wave-like  variation. 
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due  to  defective  apparatus  at  some  point  in  the  circuit.  By  measur- 
ing the  fi-equency  range  between  successive  "  humps "  on  this 
"  wave  "  it  is  possible  to  determine  the  distance  from  the  sending 
end  to  the  point  of  irregularity.  In  practical  work,  many  ca.ses 
have  arisen  where  omitted  or  defective  coils  or  other  irregularities 
have  been  located  in  position  by  this  method. 

In  maintaining  this  uniformity  of  the  characteristics  of  the  line, 
one  of  the  largest  difficidties  is  caring  for  short  lengths  of  cable 
which  may  occur  in  the  line  at  river  crossings,  in  going  through 
towns,  &c.  It  has  sometimes  been  diflficult  to  explain  to  those 
outside  of  the  telephone  field,  but  who  are  acquainted  with  the  fact 
that  by  loading  and  telephone  rej)eaters  we  can  talk  through  long 
lengths  of  cable,  why  it  is  that  we  have  so  much  difficulty  with  short 
lengths  of  cahle  which  come  into  our  open-wire  circuits,  and  why  we 
are  averse  to  cutting  such  short  lengths  into  important  long-distance 
lines  at  villages  and  at  crossings  of  railroads,  power  lines,  &c.  Con- 
sidering, however,  that  a  oOO-ft.  length  of  cable  has  as  much  capacity 
as  three-quarters  of  a  mile  of  open  wire,  it  is  evident  that  even  a  short 
length  of  cable  has  a  very  large  eflfect  on  the  operation  of  any  repeater 
on  the  line.  In  la^^ng  out  a  circuit,  such  short  lengths  of  cable 
can  be  partially  corrected  for  in  the  spacing  of  the  loading  coils- 
Changes  made  after  a  line  is  laid  out  are,  of  course,  much  more 
difficidt  to  take  care  of. 

{To  be  concluded.) 


Reviews. 

"  standard  Tables  and  Equations  in  Radio-Telpgraphy"  By 
Behtram  Hoyle,  M.Sc.  (London  :  The  Wireless  .  Press.  Ltd. 
Pp.  xiv.  +  159).     9s.  net. 

The  object  of  this  book  is  stated  m  the  Introduction. 
"  The  author  has  had  in  view  the  object  of  extending  the 
scope  and  number  of  equations  and  tables  given  in  the  "  Year 
Book  of  Wireless  Telegraphy '.  .  .  .  No  such  complete 
book  of  tables  and  equations  exists,  for  the  specific  use  of 
wireless  engineers  or  others,  under  a  single  cover,  which  is 
the  autlior's  excuse  for  putting  these  into  the  present  form." 
The  quality  of  such  a  compilation — whether  or  no  the  second 
sentence  of  this  extract  is  correct — is  to  be  judged  mainly  on 
three  counts  :  the  comprehensiveness  of  the  collection,  the 
intelligibility  and  accuracy  with  which  the  information  is  set 
out,  and  the  accessibility  dependent  on  arrangement  and 
indexing. 

The  present  volume  shows  more  favourably  in  respect  of 
the  first  than  the  second  and  third  of  these  counts.  The 
information  contained  in  it  covers  wide  ground.  Some  of 
the  usual  mathematical  tables  are  given  ;  there  are  tables  of 
weights  and  measures,  decimal  equivalents  and  conversion 
factors  ;  tables  of  specific  physical  properties  ;  various  calcu- 
lated tables,  such  as,  for  resistances  of  conductors,  and  for 
catenary  dips  ;  tables  of  w'ire  gauges,  screw  threads,  and  the 
like  ;  and  even  tables  of  some  standard  forms  for  pipe-bends 
and  shackles,  and  of  the  constitution  of  solders  and  soldering 
fluxes.  In  addition  to  this  general  matter  there  are  various 
wireless  formtdse  for  inductance,  co-efficient  of  coupling, 
damping,  &c.,  supplemented  by  numerous  tables  designed 
to  simplify  the  numerical  calculations. 

The  book  is  divided  into  four  sections.  Section  I.  consists 
chiefly  of  theoretical  formulae,  mainly  wireless  ;  but  it  also 
contains  matter  one  w'ould  look  for  in  Section  II.  or  IV. 
such  as  names  and  C.S  G.  values  of  the  practical  electro- 
magnetic imits,  and  a  table  of  strengths  of  woods  and  metals. 
The  author  says  in  the  Introduction  that  "  a  special  point 
has  been  made  of  giving  in  every  paragraph  dealing  with  an 
equation  a  list  of  the  meanings  and  tinits  used  in  that 
equation,"  so  that  the  original  formula  may  be  reproduced 
without  change.  The  result  is  not  altogether  happy.  The 
list  of  symbols  is  often  incomplete  ;  some  occtir  under  For- 
mula and  some  under  Notes  ;  and  proximate  formulae  have 
the  appearance  of  conflicting,  as  on  page  1-1,  where  one  author's 
decrement  d  mimediately  follows  another  author's  half-decre- 
ment 6,  and  on  page  13  where  '"  p=specific  resistance  in  ohms 
per  cm.  cube  "  is  followed  by  an  expression  involving  a  symbol 
o-  not  otherwise  explained  than  by  "  o-=1600." 

Section  II.  contains  the  mathematical  tables,  the  tables 
of  functions  accessory  to  the  wireless  formulfe  of  Section  I., 


and  some  of  the  tables  of  ]ihysical  i)roperties.  Others  of  the 
last,  however,  are  in  Section  IV.  Weights  and  measures  are 
given  in  Section  II.,  but  their  conversion  tables  and  factors 
are  in  Section  IV. 

Section  III.  consists  of  examples  and  explanatory  notes 
on  the  use  of  the  formulae  of  Section  I.,  and  is  a  good  feature 
of  the  book.  But  here  again  the  seeming  lack  of  system  is 
evident.  Various  abacs  are  included,  which  one  would  expect 
to  find  in  Section  II.  with  the  tables  serving  similar  purpose. 
It  often  happens,  in  fact,  that  in  order  to  make  a  numerical 
calculation  one  has  to  refer  to  three  separate  portions  of  the- 
book,  even  the^meanings  of  symbols  in  the  forntula  some- 
times being  discoverable  only  by  examination  of  the  example- 
in  Section  III. 

Section  IV.  consists  mainly  of  various  non-electrical  tables. 

There  is  much  useful  and  diverse  infomiation  to  be  extracted 
from  the  book,  but  it  is  shrouded  in  a  good  deal  of  obscurity 
of  form,  and  signally  fails  in  being  a  work  of  easy  reference. 
There  are  too  many  type-setter's  errors,  such  as  Notes  being. 
set  opposite  Formulae  to  which  they  do  not  belong,  while  many 
of  the  two-page  tables  are  inconvenientlv  placed  on.  the  two- 
sides  of  a  single  leaf.  A  rather  drastic  re-editing  and  more- 
careful  proof-reading  seems  desirable,  and  a  few  dimensioned! 
diagrams  (shapes  of  inductance  coils,  &c.),  might  with  advan- 
tage take  the  place  of  wordy  descriptions.  L.  B.  T. 

General  Lectures  on  Electrical  Tngineering.  By  C.  P.  Steinmetz. 
5th  Edition.  {London:  Hill  PubUshing  Company,.)  Ppj  ix.-(-242. 
12s.  6d. 

Since  the  first  appearance  of  this  book  in  1908  electrical 
engineering  has  advanced  very  materially  in  certain  directions^^ 
and  thus  the  present  edition  (the  fifth)  has  been  modified  to- 
take  account  of  such  advances.  The  alterations  are  particu- 
larly noticeable  in  the  lectures  on  long-distance  transmission, 
higher  harmonics,  lightning  protection,  arc  lighting,  and  the- 
incandescent  lamp.  In  the  last-named  an  interesting  dis- 
cussion is  given  of  the  conditions  on  which  the  efficiency  of  the 
incandescent  lamp  depends  and  the  way  in  which  it  has  been 
raised  by  modern  methods.  An  additional  lecture  has  been 
included  on  modern  power  generation  and  distribution.  The 
first  edition  contained  two  appendixes,  one  on  light  and 
illumination,  and  the  other  on  lightning  and  lightning  protec- 
tion. These  have  now  disappeared,  but  there  is  an  appendix 
in  which  is  given  the  author's  address,  delivered  before  the 
Franklin  Institute,  on  the  "  Effect  of  Electrical  Engineering 
on  Modern  Civilisation."  There  is  also  a  further  appendix 
giving  tabular  data  on  overhead  lines. 

The  lectures  are  brief.  They  are  not  abstruse  and  they 
could  be  read  by  any  student  with  advantage,  as  they  deal  in 
a  sound  way  with  general  principles. 

Whittaker's  Electrical  Engineers'  Pocket  Book.       Founded  by 

Kexelm  Edgccmbe.  Edited  by  R.  E.  Xe.ile,  B.Ss.  Fourth 
edition.  (London :  Sir  Is:iac  Pitman  &  Sons,  Ltd.)  Pp.  671. 
10s.  lid.  net. 

The  publication  of  the  fourth  edition  of  this  well-known 
pocket  book  is  accompanied  by  several  changes.  Major 
Edgcumbe,  the  founder  and  editor,  is  succeeded  by  Mr.  R.  E. 
Neale,  and  since  the  last  edition  was  published  the  business 
of  Messrs.  Whittaker  &  Company  has  been  absorbed  by  Sir 
Isaac  Pitman  &  Sons,  Ltd.  The  volume  has  expanded  from 
598  pages  to  671  pages,  and  the  price  has  been  increased  from 
5s.  to  10s.  6d.  net.  This  is  an  increase  to  which  no  objection 
can  be  made,  as  the  book  has  been  entirely  re-written,  and 
paper,  binding,  publishing  and  labour  costs  have  all  risen 
unconsciably  since  1912. 

Of  electrical  pocket  books  this  is  the  best.  It  is  the  Moles- 
worth  of  electrical  engineering,  and  one  of  its  few  disadvan- 
tages is  that  it  is  not  a  pocket  book,  though  it  will  go  easily 
into  the  attache  case  which  is  now  becoming  part  of  the  every- 
day equipment  of  the  electrical  engineer.  It  is  well  printed  and 
bound. 

The  wise  course  has  been  taken  of  obtaining  the  assistance 
of  a  number  of  specialists  to  write  on  their  own  subjects,  and 
the  general  aim  has  been  not  merely  to  give  a  number  of 
formula  collected  from  various  sources  and  often  of  a  contra- 
dictory nature,  but  to  furnish  an  up-to-date  synopsis  on  each 
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subject.     The  work  in  jieneral  Las  been  well  done,  and  the 
editor  is  to  be  congratulated  on  his  labours. 

The  one  great  lacuna  is  that  no  mention  is  made  of  wireless 
telegraphy  and  telephony,  though  the  pocket  book  purports 
to  cover  the  whole  field  of  industrial  electrical  engineering. 
Other  ■■  weak  current  "  work  such  as  telegraphy  and  tele- 
phony is  similarly  neglected,  and  the  space  given  to  heating 
and  cooking  and  to  electric  welding  might  well  be  expanded. 
The  section  on  lighting  will  certainly  require  revision  for  the 
next  edition.  The  switchgearj  section  is  good.  This,  we 
remember,  was  a  feature  of  the  earlier  editions,  but  attempts 
might  be  made  to  standardise  and  to  increase  the  size  of  the 
illustrations.  Attention  was  called  to  this  in  our  review  of  the 
third  edition,  but  little  or  no  improvement  has  been  made. 
A  useful  feature  are  the  numerous  references  to  current  litera- 
ture on  the  various  subjects.  In  spite  of  these  minor,  failings, 
which  we  hope  will  receive  the  attention  of  the  editor,  the  book 
has  much  to  recommend  it. 


Heating     and  Cooking  Notes. 

An  "  XcEL  '■  Table  Cooker. 

The  success  obtained  with  the  "  Xcel  "  iron  has  encouraged  its 
makers  to  produce  another  household  utility  electrical  appliance  in 
the  form  of  a  table  cooker.  This  cooker  can  l)e  used  for  a  number 
of  operations,  such  as  frying,  grilling,  boiling,  toasting,  two  of  which 
can  proceed  at  once.  ___ 

Fig.  1  shows  the  complete  cooker,  consisting  of  a  pan,  grill  and 
deflector  plate.  The  pan  is  stoutly  constructed  of  sheet  metal  and 
has  a  renio\abIe  handle,  whilst  the  grill  plate  consists  of  a  perforated 
sheet  metal  disc  having  three  stanijjed  projections  of  seniispherical 
shape  which  act  as  feet.  The  plate  is,  therefore,  above  the  level  of 
the  base  of  the  pan  so  that  fat  can  run  through  to  it  from  the  grill 
plate.  The  deflector  plate  can  be  placed  above  or  telow  the  element 
as  desired,  or  omitted  when  two  cooking  operations  are  being  carried 
out  at  the  same  time.  The  element  is  of  spiral  form  carried  on  mica 
insulation  pieces  and  is  mounted  in  a  circular  frame.  The  replace- 
ment of  a  faulty  spiral  is  an  easy  matter  which  involves  the  loosening 
of  only  two  screws. 

The  loading  is  600  watts,  which  is  sufficiently  low  to  permit  the 
apparatus  being  used  off  a  lampholder  in  the  majority  of  cases. 
Being  a  radiant  element  ordinary  cooking  utensils  can  be  employed. 
An  adequate  guard  protects  the  terminals  from  accidental  contact, 
and  a  substantial  coimector  with  flex  strain  device  is  provided. 
The  apparatus  is  well  finished  and,  teing  carefully  made  and  de- 
signed, is  a  welcome  British-made  piece  of  apparatus. 

The  Cressall  MANCTACTURrN-G  Coiipauy. 

The  Cressall  JIanufacturing  Company  not  only  manufactures  a 
range  of  utensils  in  the  form  of  irons,  hot-plates,  kettles,  milk  boilers, 
&c..  but  also  offers  manufacturers  of  electrically-heated  apparatus, 
and   users,    a  series   of   standard  ele- 
ments.     We     have    often    advocated 
t'lat  heating  elements  should  be  made 
to  standard  sizes,  so  that  replacements 
could    be    easily  effected,    and    it    is 
therefore    pleasing  to  not<>  that  this 
firm  is  endeavouring  to  meet  this  de- 
mand. 

There  are  many  small  industrial 
processes  to  which  electric  heating  can 
be  applied,  for  which  the  apparatus 
required  is  often  of  a  special  Inature. 
Under  present  conditions,  therefore, 
manufactiu^rs  are  not  enthusiastic 
over  receiving  inquiries  and  quoting 
ior  small  quantities  of  apparatus  of 
special  design.  Given  an  element,  many 
an  electrician  or  engineer  in  charge  of 
an  industrial  plant  can  adapt  his  own 
apparatus  to  electric  heating.  Such 
an  adaptation  will,  in  many  instances, 
1)?  quite  satisfactory,  and  a  very 
much  quicker  method  than  waiting 
for  a  manufacturer  to  design  and 
jnake  a  special  jnece  of_apparatus. 


The  "  Cressall  "  elements  es-sentially  con.sist  of  a  nickol-cromo 
« ire  or  tape  wound  upon  a  mica  former.  The  wire  or  ta]ie  is  corru- 
gated with  a  view  to  taking  up  the  expansion  «  hicli  oecurs  wlien  the 
element  attains  its  normal  working  tem|K-ratun\  All  connections 
and  contacts  are  made  of  pure  nickel  ribbon.  Tlio  standard  pat- 
terns are  shown  in  Fig.  2. 

Type  A  ranges  in  loading  from  125  to  500  watts,  and  in  length 
from  5  in.  to  '.tin.,  a  uniform  width  of  I]  in.  being  CTuployed.     It 


Fio.  1. — View  of  the  "  Xckl  "  Cooker. 


mav  Ije  noted  that  these  elements  comply  with  Admiralty  require- 
ments. 

Type  B  is  of  the  correct  size  for  replacing  elements  in  "  Prome- 
theus "  convectors.  They  are  fitted  with  protecting  and  insulating 
micas  and  flat  end  contacts  for  fitting  into  clip  contacts.  Types 
C  and  D  are  unprotected  and  are  fixed  by  means  of  No.  2.  B.A. 
screws,  eyeletted  screwholes  being  jjrovided.  Type  E  are  similar 
to  C  and  D,  but  provided  with  strip  nickel  contacts,  whilst  type  F, 
as  their  sha|)e  indicates,  are  suitable  for  domestic  irons.  Types 
C,  T),  and  E  range  in  loading  from  50  to  250  watts,  and  the  iron 
elements,  type  F,  from  200  to  500  watts. 

These  standard  elements  are  designed  for  use  on  the  following 
voltages:  lOOTlO,  200/220,  230/2.50,  but  at  slight  extra  cost  ele- 
ments ^^ill  be  supplied  suitable  for  special  loadings  or  voltages.  By 
mounting  a  number  of  the  convector  tyjjc  elements  on  a  girder  iron 
frame,  and  employing  porcelain  or  fireclay  insulators,  a  suitable 
heating  unit  can  bo  built  up  for  use  in  drying  cabinets.  Adequate 
sub-division  of  the  element  circuits  and  the  use  of  scries  parallel 
rotary  switches  will  pro\nde  an  exact  degree  of  temjierature  control. 
The  construction  of  the  element  frame  is  a  comparatively  easy 
matter,  and  where  necessary  it  can  be  designed  to  fit  an  existing 
cabinet. 

It  is  to  be  hoped  that  supply  authorities  and  contractors  will 
realise  the  field  tliat  exists  for  the  development  of  the  use  of  electric 
heating  in  industrial  processes,  and  make  use  of  the  facilities  in  this 
connection  which  the  provision  of  standard  heating  elements  pro- 
vides. 


o 


TYPE    F 


l'"l<;.   L'.   — ( 'lli:^^Al.I,     Kl.KMKNTS 


May  21,  1920; 


THE  ELECTRICIAN. 


"  LorivaL' 


We'recently  inspected  a  new  type  of  moulded  insulated  material  which 
we  understand  is  the  result  of  several  years'  experiment  and  the  expen- 
diture of  a  large  amount  of  capital.  It  is  now  being  placed  on  the 
market,  and  it  has  already  received  certain  interesting  industrial  appli- 
cations. This  material,  which  is  known  as  "  Lorival,"  possesses  some 
very  interesting  properties,  both  electrical  and  otherwise. 

"Lorival"  is  of  a  reddish  colour,  and  has  a  natural,  highly-finished 
appearance,  which  not  only  should  add  to  it3  seUing  value,  but  has  the 
advantage  that  little  work  has  to  be  carried  out  on  it  after  leaving  the 
mould  to  make  it  suitable  for  marketing.  It  is  non-porous  and  non- 
hygroscopic,  and  has  a  specific  gravity  of  1-23.  It  is  easily  machined 
without  any  permanent  injury  to  the  tools.     Ordinary  tools  may  be 


reduction  in'the'total  strength  and  without  detracting  from  the  appear- 
ance. 

■"  Lorival  "  is,  it  is  claimed,  also  capable  of  taking  a  highly  polished 
varnish,  and  research  work  is  now  being  carried  on  in  regard  to  the 
dyeing  of  the  material.  Success  in  this  direction  has  already  been 
achieved,  and  amongst  other  colours  a  pleasing  blue  and  scarlet  can  be 
produced.  We  are  not  permitted  to  say  very  much  about  its 
manufacture,  but  the  following  general  details  will  doubtless  be  of 
interest :  The  basic  phenol  condensation  product  in  the  manufacture 
of  this  material  is  brought  to  a  moderate  temperature,  and  when 
at  tills  temperature  special  catalysts  are  added.  At  this  tempera- 
ture the  viscosity  of  the  mixture  is  about  equal  to  that  of  olive  oil, 
so  that  it  can  be  easily  poured  into  open  moulds  for  the  casting. 
After  pouring,  the  material  is  kept  constant  at  the  above-mentioned 
temperature,  the  effect  of  the  catalysts  then  being  graduallj'  to  bring 
about  solidification  of  the  mass,  until  a  stage  is 
reached  when  the  moulding  can  be  safely  handled, 
although  it  is  still  slightly  plastic.  It  is  then  re- 
moved from  the  moulds,  and  receives  two  bak- 
ings, the  effect  of  which  is  both  to  harden  and 
strengthen   the   product.     It  has   then    reached    a 


Alll.mulatok  Containers  Awaiting  Di^rAHii. 


Fig.  3. — A  Lorival  Lamp  Holder  with  the 
USUAL  Bayoxet  Socket. 


used  and  the'work  carried  out  exceedingly  rapidly,  owing  to  the  fact 
that  there  is  Little  heating.  It  is  interesting  to  know  that  it  gives 
a  continuous  sha\-ing.  We  understand  that  it  does  not  soften  or  crack 
with  heat,  but  only  carbonises  at  a  high  temperature.  It  is  quite  non- 
inflammable. 

As  indicated  by  our  illustrations,  articles  of  various  sizes  and  almost 
any  shape  can  be  moulded  in  this  material,  and  specially  interesting  in 
this  coimection  are  very  large  accumulator  battery  boxes,  shown  in 
Fig.  1,  which  have  recently  been  made  up  to  special  designs  for 
carrying  the  accumulators  employed  for  driving  submarines.  These 
containers  are  cast  in  one  piece,  the  cover  only  being  made  separately. 
The  moulded  bayonet  fitting  shown  in  Fig.  3  is  also  a  useful  and  cheap 
article  in  these  days  of  porcelain  shortage. 


stable  condition,  and,  as  mentioned  above,  further  heating  does  not  cause 
the  material  to  melt,  but  simply  to  char. 

This  material  is  now  being  made  at  Watford  by  the  Lorival  Mfg.  Com- 
pany, who  are  si>ecialising  in  the  manufacture  of  the  larger  size  accumu- 
lator containers.  The  use  of  this  material  for  this  class  of  work  obviously 
offers  many  advantages  over  the  more  usually  employed  lead  and  glass. 

We  understand  that  a  further  site  has  been  acquired  by  the  Company 
at  SouthaU,  where  building  operations  are  shortly  to  be  started  for  the 
erection  of  an  extensive  factory.  The  Lorival  Mfg.  Company  will 
always  be  pleased  to  see  anyone  who  is  interested  in  insulating  materials 
at  their  offices  at  6,  Lloyd's-avenue,  E.G.  3. 


Fig.  2. — ^Miscellaxeotis  Lorival  Articles  includlsg  Magneto, 
Distkibutok,  Rod  Sheet,  eic. 

Electrically,  the  dielectric  strength  of  "Lorival"  is  High,  and  we 
■understand  that  a  breakdo«-n  voltage  of  7,000  volts  ■pev  mm.  has  been 
obtained,  a  figure  which  it  is  hoped  to  improve.  It  is  resistant  to  acid, 
and  its  strength  is  claimed  to  be  greater  than  that  of  any  other  phenol 
condensation  product.  It  has  a  high  resiliency,  which  is  well  illustrat?d 
by  dropping  a  rod  or  plate  of  the  material  on  a  stone  floor.  This  test  also 
illustrates, the  strength  of  "  Lorival,"  as  it  is  claimed  it  is  very  seldom, 
under  such  conditions,  that  even  a  thin'plate  breaks,  though  there  may, 
of  course,  be  slight  chipping.  It  should  be  noted  that,  in  case  of  breakage, 
it  is  possible  to  weld  a  new  piece  of  material  into  the  article  without  any 


Royal  Society  Soiree. 

The  Royal  Society  held  the  first  of  this  season's  soirees  at  Bur- 
lington Hoase  on  Wednesday,  May  I2th,  when  Sir  Joseph  J.  Thom- 
son, O.M.,  P.R.S.,  received  the  guests.  As  usual,  a  feature  of  the 
gathering  were  the  scientific  exhibits,  though  it  was  obvious  that  in 
this  sphere,  as  in  many  others,  the  effects  of  the  war  are  stiU  being 
felt. 

There  was  very  little  of  direct  electrical  interest,  though  special 
mention  must  be  made  of  a  demonstration  of  radiotelephony  by 
Mr.  A.  A.  Cajipbell  Swixtox,  F.R.S.,  in  connection  with  Marconi's 
Wireless  Telegraph  Company.  Signals  and  speech  were  received 
from  Chelmsford,  where  a  15  kw.  plant  provided  with  a  450  ft. 
aerial  mast  is  installed.  On  another  page  of  this  issue  we  give  some 
accountof  the  transmitting  apparatus.  The  receiving  apparatus  con- 
^^isted  of  a  wooden  frame  3  ft.  square,  on  which  a  few  turns  of  wire 
were  wound,  a  tuning  condenser,  a  set  of  five  triode  amplifier  valves 
in  cascade,  a  sixth  valve  serving  as  a  rectifier  and  double  note 
ampUfier,  together  with  loud  speaking  and  other  telephones,  which 
allowed  the  sounds  to  be  made  audible  both  to  the  whole  room  and  to 
indi\idual  listeners. 

Some  X-ray  exhibits  were  shown  by  Major  G.  W.  C  Kaye  Details 
of  the  preparations  of  similar  exhibits  were  dealt  with  in  our  issue  of 
Feb.  6th.  One  of  the  most  interesting  shown  on  this  occasion  was  a 
steel  block  2,V  in.  in  thickness  through  which  the  R.D.  marking  on  one 
side  could  be  read  quite  plainly,  while  those  showing  sheUs  and  fuses  also 
attracted  attention.  Major  Kaye  also  showed  that  X-rays  have  received 
equal  appfication  in  exposing  spurious  Old  Masters,  and  in  showing  up 
tlaws  ia  aeroplane  struts. 

A  series  of  experiments  in  rotational  dynamics  were  shown  by  Mr. 
Charles  R.  Gibsox,  F.R.S.E.,  on  behalf  of  Mr.  Joseph  Gould.  These 
were  a  development  of  earlier  experiments  \vith  vibrating  bars,  the  mos. 
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remarkable  of  which  is  the  vortex  effect  which  was  demonstratod  in 
ISiMj.  The  new  experiments  show  a  rotational  effect  wliich  is  inileiH'n- 
ilent  of  the  vortex  phenomena.  A  light  clamp  is  Htteil  across  a  steel 
bar,  and  carries  an  upright  needle,  ujron  the  free  end  of  which  is 
placed  a  light  metal  cap.  If  the  bar  is  set  in  vibration  the  cap  rotates 
at  considerable  speed,  owing  to  the  interplay  of  two  systems  of  \ibration 
at  right  angles  to  each  other.  The  explanation  of  this  given  by  Mr. 
(TTbson  is  that  there  are  two  principal  systems  of  vibration,  the  nonual, 
in  which  the  no<ial  lines  lie  across  the  surface,  and  the  vibration  is  trans- 
verse from  end  to  end  of  the  bar,  and  the  dual,  in  which  the  nodal  line 
divides  the  bar  in  two  throughout  its  length,  and  the  vibration  is  trans- 
verse across  the  width  of  the  bar.  These  simultaneous  motions  arc 
communicated  to  the  cap  in  the  form  of  an  ellipse,  thus  causing  it  to 
rotate. 

An  optical  indicator  for  internal  combustion  engines  was  shown  by 
Prof.  1"".  W.  BiKSTAU..  The  arrangement  con.sisted  of  two  mirrors,  one 
of  which  was  inounttKl  above  the  indicator  piston,  and  recorded  the  pres- 
sure variations,  while  the  other  recorded  the  engine  stroke.  The 
mirrors  were  so  set  that  a  beam  falling  on  the  first  is  reflected  to  the 
second  and  thence  on  to  a  ground  glass  screen  or  photographic  plate.  .\ 
"  Pointolite  "'  lam])  was  used  as  the  source  of  light.  The  spring  con- 
trol of  the  piston  consisted  of  a  steel  cantilever  arm,  which  being  very 
stiff  has  a  short  period  of  vibration.  The  indicator  has  proved 
satisfactory  up  to  pressures  of  (iOO  lb.  pel  square  inch  and  2,500  revs, 
per  luin. 

The  Hon.  Sm  Charles  P.tRSoxs  showed  a  water  hammer  cone,  which 
he  described  in  connection  with  his  Paper  on  "  Projieller  Erosion,"  read 
before  the  Institution  of  Naval  Architects  last  year. 

Mr.  K.  A.  Reeve.-;  showed  apparatus  for  indicating  the  existence  of 
tnio  north  and  south  direction  forces  in  atmospheric  electricity.  This 
consists  of  an  electroscoix"  made  of  two  pieces  of  gold  paper  about  an 
inch  wide,  which  are  suspended  by  a  fibre  of  unspun  silk  within  a  glass 
jar.  This  jar  is  closed  by  a  rubber  stopper  and  varnished  with  shellac 
outside  and  inside  to  improve  the  insulation,  and  is  mounted  on  a  tripod, 
in  the  open  air,  but  is  protected  from  the  direct  sunlight.  When  the 
electroscope  is  charged  in  the  usual  way  it  will  within  20  minutes  or  so 
come  to  rest  in  such  a  position  that  the  mean  plane  between  the  paj)er 
foils  passes  through  true  north.  Records  taken  with  the  instrument 
show  that  it  is  very  accurate.  The  greatest  deviation  obtained  with  it 
was  2-5  deg.  during  one  of  the  recent  magnetic  storms 

Mr.  A.  Mallock  showed  an  apjiaratus  for  determining  the  variation 
i  n  the  rigidity  of  materials  with  tlie  temperature.  The  specimen  forms 
part  of  a  torsion  balance  system,  and  the  change  whi<;h  it  undergoes  is 
recorded  on  a  chronograph  which  by  means  of  16  electromagnets  can 
deal  with  Iti  events  simultaneously. 

The  Ad.miralty  Compass  Department  showed  some  recent  develop- 
ments in  magnetic  compasses.  The  needle  is  immersed  in  alcohol,  and 
is  provided  with  a  number  of  long  filaments  projecting  round  it,  which 
damp  its  oscillations  and  bring  it  to  rest  without  swinging  to  or  fro  on 
each  side  the  north. 

Some  clays  treated  by  electro-osmosis  were  shown  by  the  Osmosis 
Company,  Ltd. 


Electricity  Supply  in  Blackburn. 

An  interesting  ceremony  in  connection  with  the  development  of 
electricity  supply  in  Blackburn  took  place  on  Thursday  in  last  week, 
when  the  foundation  stone  of  the  new  generating  station  atWhite- 
Inrk  was  laid  by  Ald.  William  Thojipsos. 

Aid.  Thompson,  who  has  been  chairman  of  the  Electricity  Com- 
mittee since  1898,  is  no  less  than  86  years  of  age,  and  has  been  con- 
nected with  the  municipal  government  of  the  city  for  40  years.  He 
was  presented  with  a  silver  trowel  by  Sir  Charles  Ellis,  on  behalf 
of  the  English  Electric  Company,  who  are  the  chief  contractors  of 
the  new  scheme.  In  the  course  of  a  speech  on  the  site.  Aid.  Thomp- 
son mentioned  that  it  was  30  years  since  Blackburn  secured  a  pro- 
visional order  for  the  supply  of  electricity,  and  22  years  since  a 
separate  Electricity  Committee  had  been  formed. 
The  Xew  Station. 

The  new  station  will  become  the  principal  electricity  station  in 
Blackburn,  the  present  station  in  Jubilee -street  being  used  as  a  sub- 
station and  distributing  centre  owing  to  the  difficulties  of  coal 
transport  and  of  getting  sufficient  water. 

The  question  of  a  new  station  was  first  considered  in  1912,  plans 
and  details  being  submitted  to  the  Local  Government  Board  in  1914, 
but  the  matter  was  shelved  oHing  to  the  war,  and  it  is  only  just 
recently  that  work  has  teen  allowed  to  proceed.  The  site  at  White- 
birk  is  appro.ximately  64  acres  in  extent.  Railway  siding  accommo- 
dation is  available,  and  the  Leeds  and  Liverpool  Canal  runs  quite 
close  so  that  coal  can  be  either  delivered  bv  rail  or  barge. 
Peat  on  the  Site  and  the  L'se  of  Ashes. 

It  is  interesting'to  note  that  1,700  tons  of  peat  have  been  removed 
from  the  part  of  the  ground  where  the  station  is  to  be  built,  and  there 
is  a  great  deal  more  of  this  fuel  available,  which  it  is  intended  to  turn 
to  the  financial  advantage  of  the  municipality.  The  part  of  the  site 
which  is  not  required  for  the  station  and  its  extensions  will  te  let  ofif 
£S  factory  sites. 


It  will  be  po.<sil>le  to  tip  the  a-shes  from  the'gencrating  station  or» 
to  a  part  of  the  land  for  many  years  to  come.  This  will  not  only  be  a 
convenient  arrangement,  but  will  tend  to  improve  the  value  of  the 
site.  The  conditions  present  have  made  it  necessary-  for  the_founda- 
tions  to  be  built  on  a  i-einforced  concrete  raft. 
Genekatiso  Plant. 

Arrangements  are  l>eing  made  to  instal  two  10,0(X)  kw.  ftlirce-phase 
turbo-alternators,  generating  current  at  0,600  volts  nnd'a  fiequency 
of  50.  About  half  of  this  power  is  already  earmarked  for  intending 
customers.  The  whole  of  the  work  in  connection  with  t  lie  building 
as  well  as  the  supply  of  turbo-generators  and  the  thi-ee  rotary  con- 
verters is  being  carried  out  by  the  English  Electric  Comim  ny. 

For  coal  handling  there  will  be  a  travelling  crane,  a  :i-t  on  grab  for 
unloading  purposes  and  facilities  for  lifting  trucks  bodi  ly  and  de- 
livering their  contents  into  a  hop])er  on  the  ground  level.  A  1-ton 
skip  hoLst  and  conveyor  will  carry  the  coal  to  the  storage  bunkers, 
\VHence  it  will  fall  by  gravity  to  the  furnace  grates.  Arrangements 
for  automatically  weighing  and  checking  the  coal  are  also  to  be 
provided. 

There  will  be  seven  boilers  in  all,  three  to  each  turbo  set  and  one 
spare.  These  «ill  be  of  the  B.  &  W.  type,  each  having  an  evapo- 
rative capacity  of  50,000  lb.  per  hour,  while  in  connection  with  them- 
a  B.  &  W.  system  of  induced  and  forced  draught  will  be  installed, 
together  with  Green's  economisers.  Underfeed  stokers  of  the  latest 
type  will  be  employed,  and  there  will  be  four  steel  chimneys.  The 
condensing  plant  will  be  suj)plied  by  Hick,  Hargreaves  &  Weir,  and 
there  will  be  four  double  cooling  towers,  each  capable  of  dealing  with 
1,400  gallons  ]K'r  hour  supplied  by  the  Film  Cooling  Towers,  Ltd. 
To  ensure  the  necessary  water  supply  it  has  been  decided  to  sink 
two  artesian  wells.  The  new  and  existing  stations  will  be  connected 
by  trunk  mains,  and  it  is  also  intended  to  link  up  with  the  Preston 
supply  in  the  near  future. 

The  new  station  and  plant  has  been  designed  throughout  by  Mr. 
P.  P.  Wheelwright,  borough  electrical  engineer,  to  whom  we  are 
indebted  for  much  of  the  information  given  in  the  above  paragraphs. 
It  is  interesting  to  note  that  the  whole  scheme  is  being  energetically 
pushed  forward  with  the  intention  of  giving  a  supply  from  the  new 
plant  during  the  forthcoming  winter. 

At  a  luncheon  held  after  the  ceremony  Mr.  J.  Staxworth  proposed 
the  toast  of  the  "  Blackburn  Electricity  Undertaking." 

The  JIayor  of  Blackburn  (Aid.  L.  Cottox),  in  reply,  said  that  the 
extensions  of  the  use  of  electrical  energy  made  i)ossible  by  the  new 
station  would  help  them  to  get  rid  of  the  smoke  nuisance.  At  present 
they  had  applications  for  7,000  kw.  of  new  connections,  and  they  were 
already  preparing  for  extensions  to  the  new  station. 

Mr.  W.  L.  HiCHENS  (English  Electric  Company),  proposing  the  toast 
of  Xorth-East  Lancashire,  said  our  commercial  prosperity  had  been  built 
up  by  the  ability  of  the  inhabitants.  He  believed  that  our  industrial 
jtrosperity  was  more  due  to  the  capacity  of  the  workers  themselves  than 
to  that  of  the  employers.  We  had  the  ablest  and  most  intelligent  workers- 
in  tile  world. 

Aid.  R.  Hargreaves,  Mayor  of  Burnley,  in  reply,  said  they  were 
looking  forward  to  a  cheap  and  abundant  supply  of  electricity  based  on 
centralisation,  co-ordination  of  supply  and  the  delimitation  of  economic 
areas. 


Coal  in  pulverised  form  has  not  yet  made  its  appearance  to  any  extent 
in  Europe,  whereas  our  readers  are  aware  that  this  method  of  applying 
coal  as  a  fuel  has  been  widely  adopted  in  America,.chiefly  by  the  iron  and 
steel  industries  and  for  cement  kiln  firing.  A  certain  number  of  boiler 
plants  have  been  operated  in  this  manner  for  some  years,  and  it  will  be 
of  interest  to  engineers  in  England  to  hear  that  the  new  40,0C0  kw. 
generating  station  of  the  Milwaukee  Electric  Traction  and  Light  Com- 
pany have  decided,  after  the  thorough  testing  of  pulverised  coal 
intiXG  at  their  existing  station,  to  equip  the  boilers  at  the  new  works 
with  pulverised  coal  apparatus.  The  contract  for  this  work  has  been 
obtained  by  the  Fuller  Engineering  Company,  who  will  equip  the  station 
with  their  "  Safety  First "  sj'stem  ;  pulverised  coal  bunkers  to  carry  a 
reserve  of  fuel  will  be  erected  at  the  boilers,  the  powdered  coal  being 
mixed  with  air  for  combustion  at  the  actual  burners. 

According  to  the  Board  of  Trade  "  Journal."  the  Calcium  Cyanamide 
Factory  of  the  Stickstoff  Treuhand  Gesellschaft,  at  Chorzow,  near 
Beutzen,  Germany,  covers  about  135  acres  and  employs  2,.5(I0  hands. 
There  is  a  central  power  station  of  20.000  kw.  and  another  of  10,000  kw. 
is  being  constructed  as  a  reserve  while  30,000  kw.  is  supplied  by  the 
Schlesische  Elektrizitats  und  Gaswerke.  Calcium  cyanamide  is  pro- 
duced in  seven  electric  furnaces,  two  being  in  resene.  The  negative  elec- 
trode is  an  earth,  and  the  positive  electrode  consists  of  six  blocks  of 
graphite,  size  1-50  metres  by  0-50  metres  bTO-.;0  metres.  The  electrodes 
are  manufactured  by  the  Siemens  Schuekert  Company  J  and  the  Plana 
Company.  For  the  production  of  calcium  carbide  the  Linde  process  is 
emploj'ed,  while  the  Caro  method  is  used  in  preparing  the  cyanamide. 
One  ton  of  chalk  is  used  for  every  950  kg.  of  calcium  carbide,  and  1  ton 
of  calcium  carbide  is  used  for  every  1,250  kg.  of  calcium  cynanamide  pro- 
duced. The  consumption  of  coal  is  about  twice  to  three  times  the  pro- 
duction of  calcium  cyanamide.  The  yearly  produc'ricn  of  cyanamide  is. 
appro:. imately  125,CC0  tons. 
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Electrical  Equipment  of  a  South 
Wales  Colliery. 

The  Berthhvyd  CoUipry,  Goweitoii,  can  justly  claim  to  have  one  of  the 
most  up-to-date  and  efficient  electrical  installations  that  is  to  be  found 
in  the  South  Wales  Coal  district,  though  the  electrical  drive  has  been  in 
use  in  one  form  or  another  for  a  great  many  years. 

The  original  generating  plant  consisted  of  a  300  kw.  alternator  driven 
by  a  slow  speed  triple  expansion  steam  engine.  This  was  supplemented 
some  few  years  later  by  a  second  alternator  driven  by  a  high  speed  com- 
pound steam  engine.  The  two  alternators  were  designed  to  run  in 
parallel.  The  po.ver  from  these  two  sets  was  used  for  driving  certain 
machinery  in  and  about  the  colliery,  and  gave  such  satisfaction  that  a 
short  time  ago  it  was  decided  to  electrify  the  colliery  generally,  and  for 
the  sake  of  economy  and  efficiency  of  working  to  re-model  the  existing 
power  house.  To  this  end  a  contract  was  placed  with  the  General 
Electric  Company,  Ltd.,  for  the  supply  and  erection  of  a  1,000  kw. 
turbo-alternator  together  with  the  necessary  condensing  plant  and  spray 
cooler,  also  for  a  modern  high  tension  G.E.C.  switchboard  and  electric 
iaulage,    &c. 

A  general  view  of  the  powerhouse  will  be  seen  upon  reference  to  Fig  1, 
which  shows  the  new  1,000  kw.  turbo-driven  G.E.G.  alternator  in  the 
foreground.  This  turbine  runs  at  a  speed  of  3,000  revolutions  per  minute, 
and  is  directly  connected  to  a  1,000  kw.,  3,000  volt,  three-phase,  50  cycle 
G.E.C.  turbo-alternator.  The  power  factor  is  0-8  and  the  overload 
capacity  of  the  alternator  25  per  cent,  for  two  hours  without  undue 
heating.  Great  care  has  been  taken  with  the  winding  of  the  stator. 
The  insulating  tubes  for  the  conductors  are  of  raicanite  and  moulded  on 
.to  the  coil  itself,  the  complete  coil  with  the  insulation  being  pushed 
through  the  slots  from  one  end.  For  this  purpose  one  end  of  the  coil  is 
left  straight.  Heavy  metal  clamps  with  spacing  blocks  are  arranged 
all  round  the  windings  to  prevent  any  movement  of  the  conductors  or 
of  the  projecting  ends  of  the  coils  under  the  stress  imposed  upon  them 
when  the  machine  is  switched  in  or  out  of  circuit,  or  in  the  event  of  a 
short  circuit  occurring  on  the  distributing  system.  The  rotor  is  con- 
structed from  one  solid  forging ;  this  scheme  having  been  adopted  as  a 
solid  forging  gives  the  strongest  possible  mechanical  construction  and 
allows  of  the  running  speed  being  as  far  below  the  critical  speed  as 
possible.  The  rotor  winding  is  comprised  of  coils  which  are  completely 
shaped  before  tliey  are  embedded  in  slots  milled  out  of  the  solid  drum. 

The  turbine  is  of  the  usual  impulse  type  and  is  of  most  compact  design, 
as  will  be  seen  by  reference  to  Fig.  1.  The  exhaust  steam  is  dealt  with 
by  a  Cole  Marchent  &  Morley's  condenser,  the  end  of  .this  also  being 


Jiu.Jl. — l.uiiU  KW.    Tikbine-Dkive-s'    G.E.C     .-Vlterx.vt.ir,    showing 

ALSO    THE    TURBI.XE    .A.XD^PART    OF    THE    CoNDENSER. 

shown  in  Fig.  1.  The  circulating  and  air  pimips,  each  driven  by  a 
'"  Witton"  motor,  the  circulating  pump  motor  (Fig.  2)  being  a  3,000 
volt,  50  cycle,  three-phase  55  b.h.p.  slip-ring  machine. 

The  air  for  ventilating  the  alternator  is  passed  through  a  Heenan  &  ■ 
Froude  wet  air  filter  driven  by  a  "  Witton  "  motor,  the  system  of  ventila- 
tion being  the  usual  G.E.C.  system  in  which  no  air  that  is  used  to  cool 
the  rotor  is  used  to  cool  any  part  of  the  stator.  The  t%vo  streams  of  air 
are  kept  quite  separate,  and"  as  a  result  a  very  low  even  temperature 
rise  in  every  part  of  the  machine  is  obtained. 

The  high-tension  G.E.C.  mistake-proof  switch-board  is  of  handsome 
appearance,  and  consists  of  ten  steel  boiler  plate  cubicles.  It  controls 
the  1,000  kw.  turbo-alternator  as  well  as  the  two  300  kw.  alternators, 
four  high-tension  feeders,  and  the  auxiliaries.  A  voltage  regulator  is 
provided,  the  main  and  exciter  fields  of  the  three  alternators  being 
•controlled  through  pillars. 

The  turbo-altemator  set  was  put  into  operation  in  February,  1919, 
-and,  as  has  already  been  stated,  runs  in  parallel  with  the  older  reciproca- 
iting  engine  driven  altemitors.       Some  interesting  figures  as  regards 


coal  consumption  are  obtainable.  Up  to  the  time  the  turbo-alternator 
was  put  into  use,  the  colliery  used  for  electrical  purposes  an  average  of 
143  tons  of  coal  per  week.  Immediately  the  turbo-alternator  was 
installed  this  consumption  dropped  to  127  tons  per  "week,  and  it  was 
con.?cquently  found  that  one  boiler  could  be  dispensai  with.  The  con- 
sumption then  dropped  to  112  tons  per  week.  Unfortunately,  due  to 
econoraiser  troubles,  this  consumption  increased  again  to  an  average  of 
125  tons  per  week,  but  the  fact  remains  that  the  new  plant  meant  a 
saving  of  31  tons  of  coal  per  week.  The  above  figures  are 
ordinary  running  figures,  and  were  not  obtain'.'J  from  runs  which 
were  even  remotelv  in  the  nature  of  te?t  runs. 


Fic.     2. — CoXDENSER     Water     (  ikm  i,  v  i  im:     Pijmp     driven'     by     a 
G.E.C.  "  Witton  "  Motor. 

Current  is  s\ipplied  to  the  underground  workings  at  3,000  volts,  and 
is  taken  direct  to  the  three-phase  motors  at  that  pressure  for  haulage 
and  other  purposes. 

*The  cables  connecting  the  power  house  to  the  underground 
workings  and  also  to  the  Caereithin  Colliery  were  also  supplied 
by  the  General  Electric  Company,  Ltd.  They  were  manufactured 
at  the  Pirelli  General  Cable  Works,  Southampton,  and  are  P.G. 
standard  colliery  cables  manufactured  to  B.E.S.C.  specification,  con- 
sisting of  circular  section  conductors,  paper-insulated  and  lead-covered 
with  B.O.T.  earth  shield,  jute  served,  double  galvanised  iron  wire 
armoured  and  jute  served  over  all.  They  work  with  an  unearthed 
neutral  and  are  connected  with  a  static  detector  to  indicate  the  condition 
of  the  circuit. 

The  whole  of  the  electrification  described  above  was  carried  out  by 
the  General  Electric  Company,  Ltd.,  who  were  main  contractors  for 
the  complete  equipment,  from  the  designs  and  specifications  of  Mr.  A.  W. 
Blake,  JI.I.E.E.,  M.I.Mech.E.,  the  consulting  engineer.  We  are  in- 
debted to  Mr.  D.  D,  Williams  (a  joint  proprietor  of  the  Colliery)  for 
permission  to  take  the  photographs. 


Electric   Po-^v^er  for  Mines. 

The  Government  Committee  presided  over  by  Sir  Richard  Red- 
raayne,  K.C.B.,  has  taken  much  evidence  as  to  the  future  of  the 
South  Staffordshire  coalfield,  the  flooding  of  mines,  &c.  Several 
mining  and  electrical  engineers  and  colliery  owners  favoured  ele.ctric 
pumping  for  unwatering  the  mines,  and  suggested  the  erection  of  a 
central  power  station  for  supplying  energy. 

Mr.  S.  T.  Allen,  M.I.E.E.,  borough  electrical  engineer,  Wolverhampton, 
said  a  scheme  had  been  considered  for  supplying  electricity  for  Stafford- 
shire and  Shropshire  by  means  of  joint  working,  which  included  the 
erection  of  a  new  power  station  having  a  capacity  of  about  230,000  kw. 
The  estimated  requirements  of  what  was  known  as  the  Black  Country 
in  the  future  were  about  150,000  kw.  For  large  power  stations  the 
water  supplies  should  be  regular  and  permanent.  The  only  mines 
water  that  would  be  considered  was  that  due  to  continuous  drain- 
age, which  could  be  maintained  in  constant  volume,  with  no  pos- 
si  biiity  of  diminution  or  cessation.  Mines  drainage  water  could  be  used 
provided  it  did  not  contain  an  excess  of  corrosive  or  scale-forming  com- 
pounds in  solution.  For  a  station  of  100,000  kw.  capacity  the  amoimt 
of  w-ater  required  for  direct  circulation,  if  such  a  load  were  maintained, 
would  be  200,000,000  gallons  per  day.  He  understood  that  there  were 
12i  million  gallons  available  in  the  Tipton  district,  but  he  did  not  know 
whether  that  amount  of  water  would  be  available  at  one  point.  The 
amount  would  be  sufficient  for  a  plant  of  about  6,000  kw.  Ho  did  not 
think  the  supply  of  water,  if  it  lasted  20  years,  would  warrant  the  erection 
of  a  special  power  station,  but  he  said  the  amount  of  water  available 
would  not  be  one-tenth  of  the  requirements  of  the  new  scheme  to 
which  he  had  referred.      The    scheme,   which   would  serve  an  area  of 
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about  2,500  sq.  miles,  had  been  prwvisioiinlly  aureod  upon  at  a  confer- 
enoe  of  authorities,  and  the  Electrical  Commissioners  would  consider 
the  matter  shortly.  If  coal  cams  to  a  normal  tigure  of  15s.  per  ton. 
they  would  be  able  to  supply  power  at  Sd.  per  unit,  and,  if  pumping  was 
resumed,  they  would  bo  able  to  supply  power  as  cheap  as  anywhere. 

Mr.  G.  R.  J.  Parkinson,  chief  engineer  to  the  Midland  Electric  Cor|K>ra- 
tion  for  Power  Distribution,  said  his  company  us»-d  at  their  ticker  Hill 
generating  station  about  80.(1(10  tons  of  slack  j)er  annum.  That  slack 
was  at  present  drawn  chiefly  from  the  Old  Hill,  Oldbury,  Kingswinfortl 
and  Walsall  Wood  districts.  In  the  event  of  the  Tipton  mines  being  re- 
opened a  large  quantity  of  slack  would  be  drawn  close  to  the  generating 
station,  and  a  considerable  sa^nng  in  transport  effected.  There  was  a 
largo  and  growing  demand  for  electric  power  in  the  Black  Country. 
The  generating  station  was  fully  loaded,  and,  although  they  had  room 
for  extending  at  Ocker  Hill,  they  were  faced  with  the  ditliculty  that  there 
was  not  sutlicient  cooling  water  available  for  dealing  with  any  largo 
extension  of  plant.  In  view  of  the  difficulty  of  obtaining  water,  which 
was  shared  by  other  electric  supply  undertakings  in  the  district,  at  the 
instigation  of  the  Electricity  Commissioners,  the  electricity  authorities 
in  South  .Staffortlshire  had  been  considering  the  advisability  of  building 
a  large  joint  generating  station  either  on  the  Severn  or  the  Trent.  Al- 
though it  might  be  necessary  eventually  to  adopt  such  a  course,  owing 
to  the  high  cost  of  transmission  lines  and  the  losses  involved  in  trans- 
mitting a  large  amount  of  power  such  a  long  distance,  it  was  advisable 
to  defer  that  proposal  as  long  as  possible.  If  sufficient  cooling  water 
could  be  obtained  at  a  reasonable  cost  to  operate  a  generating  station  of, 
say,  20,000  kw.  capacity,  the  larger  scheme  could  be  put  off  for  a  numbiT 
of  years.  A  generating  station  of  20,000  kw.  capacity,  if  supplied  with 
cold  water  without  cooling  towers,  would  require  about  1,800,(^100  gallons 
of  water  per  hour.  By  the  utilisation  of  cooling  towers  the  same  station 
could  be  operated  with  a  fn-sh  supply  of  cold  water  of  about  450,000 
gallons  [x-r  hour.  If,  therefore,  it  was  found  practicable  to  pump  con- 
tinuously large  quantities  of  cold  water  from  the  mines,  and  supply  that 
at  a  suitable  spot  for  a  generating  station,  the  water  could  be  utilised 
for  condensing  purposes.  The  feasibility  of  such  a  scheme  depended 
upon  the  maintenance  of  a  continuous  supply  of  water  at  one  point, 
guaranteed  for  at  least  15  years,  and  on  a  low  rental.  The  limit  of  the 
capacity  of  the  Ocker  Hill  plant  had  been  reached.  The  company  had 
on  order  plant  of  an  additional  5,(100  kw.,  and  they  were  coupling  up 
their  mains  with  the  Wolverhampton  station,  whereby  a  further  4,000  kw. 
would  be  available. 


Lie^al  Intelligence. 


The  Business  Names  Act. 

In  the  .Shoreditch  County  Court  on  Tuesday,  the  Electrical  Repair  & 
Mfg.  Company  sued  Hettie  Anders  (as  administratrix  of  the  estate  of 
Nat  Anders)  to  recover  £7  12s.  6d.  The  firm  not  having  been  registered 
under  the  Business  Names  Act,  Judge  Cluer  said  he  could  not  hear  the 
case,  as  a  firm  could  not  sue  under  a  contract  unless  they  were  registered 
under  the  Act.     After  some  discussion,  the  case  was  dismissed. 


Increased  Charge  for  Electric  Supply. 

At  Carmarthen  ('o\mty  Court  last  week.  .Judge  Morgan  decided  that 
the  local  Electric  Light  Company  could  not  recover  an  increased  charge 
for  electrical  energy  allowed  under  the  Statutory  Undertakings  (Tem- 
porary Increase  of  Charges)  Act,  1918,  until  the  Corporation  had  given 
their  consent  to  the  increased  charge.  It  appeared  that  on  Sept.  29,  1919, 
the  Board  of  Trade  made  an  Order  authorising  the  company  to  charge 
a  sum  not  exceeding  9d.  per  unit.  On  Oct.  27  the  company  gave  notice 
to  consumers  that  the  price  would  be  increased  from  7d.  to  9d.  as  from 
the  date  of  the  Ortler.  and  on  the  same  day  the  company  applied  to  the 
Corporation  for  consent  to  the  increased  charge.  Consent  was  not, 
however,  given  .until  .Jan.  8  last.  The  judge  held  that  the  resolution 
passed  by  the  Corporation  on  .Jan.  8,  giving  the  company  permission  to 
charge  the  increased  rate  had  no  retroactive  effect  so  far  as  private  sujjply 
was  concerned.     It  is  proposed  to  appeal  against  the  dc.'isioa. 


Dinner  to  Mr.  F.  Ayton. 

On  Monday  last  at  Frascati's,  London,  Mr.  W.  H.  L.  Watson,  of  Edison 
Accumulators,  Ltd..  presided  over  a  gathering  of  70  batterj'  vehicle 
makers,  who  were  met  to  do  honour  to  Mr.  Frank  Aytox,  M.I.E.E., 
borough  electrical  engineer  of  Ipswich  and  the  Chairman  and  Honorary 
Secretary  of  Electrical  Vehicle  As.sociation  of  Great  Britain.  The  pre- 
sentation of  a  silver  bowl  and  a  handsome  cheque  was  made  by  Mr.  Wat- 
son to  Mr.  Ayton,  who,  in  acknowledging  the  gift,  spoki  hopefully  of 
the  future  of  battery  traction  in  this  country.  The  gathering  was  fully 
representative  of  this  branch  of  the  industry,  and  the  toast  list  included 
the  names  of  Major  Whittington,  Mr.  E.  S.  Shrapnell-Smith,  C.B.E.,  ■ 
Vice-Chairman  of  the  Electric  \'ehicle  Committee,  Mr.  A.  S.  Mays- 
Smith,  Hon.  Treasurer  of  the  Societj'  of  Motor  Manufacturers  and 
Traders,  Mr.  E.  C.  Ransome,  of  Messrs.  Ransomes,  Sims  &  Jefferies,  Mr. 
E.  W.  Curtis,  Managing  Director  of  the  General  Vehicle  Company,  Mr. 
J.  P.  Kemp  and  Mr.  J.  W.  Beauchamp.  After  the  toasts  an  excellent 
musical  programme,  arranged  by  Mr.  S.  G.  Treheame,  of  Edison  Ac- 
cumulators, was  performed. 


Commercial     Topics. 

Overseas  Trade  Development. 

The  Department  of  ( »vors<-as  Trade  have  recently  appuiiitnl  ailditionaf 
members  of  the  .\dvis.iry  Committee  of  the  department.  The  ( 'ommitteo 
now  consist*  of  19  members,  and  it  is  satisfactory  to  learn  that  one-third 
of  the  number  are  prominently  assorialed  with  the  important  engineering 
and  mtital  industries.  Among  those  on  the  n'vi.s<Ml  Cumiuittee  are: 
Sir  Francis  H.  Barker  (director,  Vickers  Limited) ;  Sir  .John  Dewranee, 
.M.Inst.C.E.  (chairman,  Balx-ock  &  Wilcox,  Ltd.);  Sir  William  Ellis 
(director,  John  Brown  &  Company,  Ltd.);  Sir  .\lgenum  Firth,  Bart, 
(chairman,  T.  F.  Firth  &  Sons,  Ltd.);  Mr.  W.  L.  Hichens  (chairman, 
Cammell.  Laird  &  Company) ;  Mr.  Walter  Leaf  (chairman,  London 
County,  Westminster  &  Parr's  Bank,  and  of  St.  .James'  &  Pall  Mall  <fc 
Central  Electric  Sui)ply  Companies) ;  Sir  William  Pearee,  JI.P.  (director, 
Spencer  Chapman  &  Messol,  Ltd..  chemical  manufacturers)  ;  Sir  H. 
Babington  S(nith  (director,  British  Trade  Corporation  and  Italian  Trade 
Corporation). 

*  *  *  • 

Operation  of  the  Business  Names  Act. 

Although  there  have  Ucn  some  prosecutions  for  failure  to  comply 
with  the  terms  of  the  Business  Names  Act  of  191(),  it  would  appear  that 
the  scope  and  effect  of  the  Act  are  not  yet  known  to  or  appreciated  by 
many.  At  the  Shoreditch  County  Court  last  week,  an  action  for  tho 
recovery  of  a  debt  by  a  company  which  had  not  been  registered  was  dis- 
missed, as  the  judge  held  that  he  could  not  hear  the  case  until  the  com- 
pany had  complied  with  tho  obligation  of  registering.  It  must  bo 
clearly  und,?rstooti  that  every  firm  carrying  on  busineiis  under  a  business 
name  which  doss  not  consist  of  the  true  surnames  of  all  partners,  and 
every  individual  carrying  on  business  under  a  business  name,  must  be 
registert'd.  Failure  to  do  so  means  that  the  firm  or  trader  cannot  sue  or 
recover  a  debt,  even  if  justly  contracted,  unless  tho  judge  finds  that  tho 
default  is  accidental  or  due  to  inadvertence  or  some  other  sufficient  cause. 
In  the  case  in  question  the  judge  refused  to  grant  relief,  so  that  the  com- 
pany will  have  to  commence  a  fresh  tiction  after  the  registration  has  been 
duly  effected. 

*  *  *  * 

Germano-Japanese  Trade. 

Serious  efforts  are  now  being  made  to  develop  trading  between  Germany 
and  Japan,  and  to  bring  aboutaninterchangeof  inventions, &c.  Among 
these  may  be  noted  the  formation  of  an  important  company,  entitled 
the  Tairiku  Boeki  Kabushiki  Kaisha  (Continental  Trading  Company, 
Ltd.),  with  headquarters  at  Tokio,  and  a  branch  office  attjsaka.  to  open' 
up  commercial  relations  between  the  two  countries.  The  capital  is 
10,000,000  yen  in  shares  of  50  yen,  of  which  180,000  will  be  taken  up 
by  the  promoters  and  supporters,  who  number(according  to  the  "Board 
of  Trade  Journal  ")  over  1,000  professors  and  well-known  business  men. 
Among  the  objects  of  the  company  are: — (1)  Importation  from  Ger- 
many and  other  countries  of  chemicals,  medical  and  surgical  appliances, 
industrial  products,  high-class  machinery,  microscojies,  glasses,  literary 
publications  and  general  merchandise  ;  (2)  Manufacture  and  sale  of 
chemical  and  industrial  products  and  machinery,  (Sec.  ;  (3)  Export  of 
raw  materials  and  manufacture ;  (4)  Capitalising  and  encouraging 
enterprises  on  the  above  lines  in  Germany  and  Japan.  The  company 
will  have  the  co-operation  of  Herr  Bart  of  Bremen,  and  Herr  Werner, 
of  Saxony,  who  have  had  long  experience  of  Far  Eastern  affairs.  Selected 
Japanese  industrialists,  engineers  and  chemists  have  been  sent  to  Ger- 
many to  study  conditions.  It  is  also  claimed  that  the  cheap  labour  of 
Japan  and  raw  materials  of  the  Far  East  will  be  additional  advantages 
for  the  furtherance  of  the  scheme  to  reap  the  benefits  of  the  many  German 
war-time  inventions  and  discoveries. 

*         *         *  *         * 

Canadian  Electrical  Manufacturing  Industry. 

A  [ir.limiiiary  rv|r..it  on  the  Cauailiaii  .Intrical  apparatus  industry 
for  19IS  has  been  i^sin/d,  and  thou;.'h  the  ligiircs  are  interesting  consider- 
able progress  has  Ix-en  made  during  the  last  18  months  owing  to  the 
increasing  demand  for  hydroelectric  generating  plant,  for  motors  and 
electric  light  fittings.  The  statistics  relate  to  (58  manufacturing  plants, 
of  which  42  are  in  (Jntario,  13  in  Quebc  and  7  in  Manitoba.  The  total 
capital  invested  is  .§43,285,405,  and  the  number  employed  is  8,803 
(including  2,268  females).  The  following  are  the  figures  of  the  output 
of  products,  quantities  (stated  in  brackets  where  given)  and  the  selling 
price  at  works  : — 

Dynamos,  generators  and  converters  (14,249),  81,503,443;  transformers 
(193,904),  82,291,874 ;  .switchboards,  switch  panels,  &c.,  8990,898 ; 
motors  (115,111),  82,727,(173;  storage  batteries  (2()2,514),  S212,(>24; 
primary  batteries  (4,869,408),  81,397,635  ;  incandescent  lamps  (601,288), 
81,525,198  ;  incandescent  lamps  (No.  not  specified),  8399,547  ;  sockets, 
bases,  &c.,  8415,8.55;  electric  light  fi.xtures,  8311,844;  telegraph 
apparatus,  871,230  ;  telephone  transmitters  (26,175),  S.W.OOO  ;  tele- 
phone receivers  (56,7.50),  895,000  ;  telephone  interior  .systems  (46,478), 
8444,000  ;  telephone  central  switchboards  (37),  87.50,000  ;  telephone 
private  exchange  boards  (323),  8110,000;  insulated  wires  and  cables, 
85,154,984 ;  electrical  machinery  (other),  81.738,085  ;  carbons, 
$1,362,666  ;  and  other  miscellaneous  products,  88,492,843.  The  total 
selling  value  of  the  whole  of  the  products  was  830,045,399. 

The  system  of  classification  and  grouping  adopted  is  not  satisfactory 
or  sufficiently  detailed.  Moreover,  the  census  only  covers  the  more  im- 
portant factories  in  the  industrial  parts  of  the  Dominiofi ;  but,  never- 
theless, the  figures  indicate  a  steady  development  in  the  direction  of  the, 
production  of  articles  which  were  formerly  imported  from  Canada. 
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Electricity  Supply. 

Extensions  of  the  Faversham  Coiporatioii  electricity  works  are  to  be 
carried  out  at  a  cost  of  about  £lo,UUU. 

Lanark  Corporation  has  authorised  the  special  Electricity  Com- 
mittee to  engage  an  electrical  engineer  to  prepare  a  report  on  the  question 
of  electricity  supply. 

The  Electricity  Commissioners  have  authorised  the  Shoreditch 
(London)  Borough  Council  to  e.Ktend  the  Whiston-street  power  station 
at  an  estimated  cost  of  £118,495. 

The  GREE>rLAW  (Berwick)  Council  is  anxious  to  have  authority  to 
introduce  electric  supply  and  application  is  to  be  made  to  the  Electricity 
Commissioners  for  a  special  order. 

Hamilton  Corporation  has  authorised  Edmundson's  Electricity 
Corporation  to  expend  £5,250  on  the  purchase  of  a  500  kw.  rotary  con- 
verter for  the  local  electric  supply  works. 

The  demand  for  electric  current  for  mills  and  workshops  is  increasing 
so  rapidly  at  Burnley  that  the  Council  have  been  recommended  to  seek 
borrowing  powers  for  £150.000  to  proride  extra  generating  plant. 

CoLERAlNE  Urban  Council  have  declined  to  permit  a  private  company 
to  erect  electricity  supply  works,  and  a  consulting  electrical  engineer  is 
to  be  employed  to  outline  a  scheme  for  electricity  supply. 

The  London  County  C'oimcil  has  sanctioned  loans  of  £11,500  to_ 
Hackney  Borough  Council  for  motor  converters  and  of  £11,860  to 
Hammersmith  Borough  Council  for  linking  up  its  undertaking  with 
those  of  Battersea  and  Fulham. 

Blackpool  Electricity  Committee  have  decided  to  install  additional 
boilers  at  the  Electricity  Works,  and  the  borough  engineer  and  manager 
(Mr.  C.  Furness)  has  been  instructed  to  place  before  the  Electricity 
Commissioners  the  local  position  in  regard  to  electricity  generation  and 
distribution,  and  to  ascertain  their  proposals  for  the  future  development 
of  electricitj-  supply  on  the  West  Coast. 

TuRTos  Urban  Council  contemplate  taking  electricity  in  bulk  from 
Bolton,  and  a  provisional  scheme  provides  for  four  distinct  areas — 
Bradsiiaw,  Egerton.  Horrobin  and  Edgworth  :  each  area,  whilst  complete 
in  itself,  will  be  linked  up  with  the  other  districts.  A  sub-station  will  be 
erected  at  Bradshaw,  and  sanction  is  being  sought  for  a  loan  of  £20,000 
for  its  equipment  and  for  laying  mains. 

At  a  representative  meeting  of  Cullompton  (Devon)  ratepayers  last 
week  a  resolution  in  favour  of  erecting  electricity  works  was  adopted, 
and  a  committee  was  appointed  to  raise  £10,000  for  the  scheme.  The 
Rev.  J.  W.  Bishop,  who  is  a  member  of  the  committee,  is  a  strong  advo- 
cate of  electric  lighting,  and  thinks  that  there  would  be  a  demand  for 
private  lighting  of  about  2,250  25-c.p.  lamps. 

Kendal  Town  Council  is  considering  a  scheme  of  electric  supply 
extensions,  estimated  to  cost  £8,000  to  £10,000.  Major  JElnes,  of 
Lancaster,  has  been  requested  to  report  on  the  development  of  the 
undertaking.  Last  winter  -consumers  were  asked  to  limit  their  con- 
sumption because  of  the  shortage  of  plant,  and  next  \vintsr  the  demand 
\rill  be  double,  so  extensions  are  urgently  needed. 

As  from  June  24  the  following  increased  charges  for  electrical  energy 
will  apply  in  Chester  :  Lighting,  flat  rate  of  5\d.  per  unit ;  small  power 
consumer,  first  1,000  units  per  quarter,  2-5d.  ;  second  1,000  units,  2-25d.  ; 
third  1,000  units,  2d.  ;  fourth  1.000  units,  l-75d.  ;  any  further  quantity, 
l-5d.  Large  consumers,  £6  per  kilowatt  demand,  plus  0-75d.  per  unit  ; 
domestic  supply  15  per  cent,  on  rateable  value  plus  Id.  per  unit/ 

In  order  to  provide  for  next  winter's  demand  Hampstead  (London) 
Borough  Council  proposes  to  take  a  bulk  supply  from  Marylebone 
Council.  The  cost  of  linking  up,  converting  plant,  &c.,  will  be  £35,684. 
It  is  proposed  to  take  1,500  kw.  at  the  outset,  and  the  cost  per  unit  based 
on  the  charge  to  be  made  by  Marylebone  is  as  follows  : — Capital  charges 
on  £35,684(at  15  years),  £3,450;  1,500  kw.  at  £3  per  kw.  plus  O'SSd.  per 
unit  £10.000,  allowance  for  transformer  losses,  £100,  a  total  of  £13,551), 
equivalent  to  2-161d.  per  unit  during  the  period  of  repayment  of  the 
loan,  and  l-616d.  per  unit  after  its  expiration,  compared  with  the  present 
generation  cost  of  l-800d. 

HoRNSEY  Corporation  has  applied  for  sanction  to  borrow  £10,220  for 
completing  the  Muswell  Hill  sub-station  and  £2,500  for  the  installation 
of  automatic  stokers  to  two  boilers.  The  borough  electrical  engineer 
(Mr.  X.  Staniland)  has  been  instructed  to  interriewthe  Electricity  Com- 
missioners on  the  subject,  and  on  the  future  of  the  undertaking.  The 
Council  is  of  opinion  that  to  take  a  supply  of  electricity  in  bulk  would  bs 
extremely  detrimental  to  the  undertaking,  as  well  as  being  financially 
unsound.  In  order  to  cope  with  the  requirements  of  the  borough  until 
1925  and  beyond  a  further  capital  expenditure  of  £41,000  to  £43,000, 
spread  over  the  next  two  or  three  years,  may  be  necessary. 

The  Corporation  of  South  Shields  has  adopted  a  recommendation 
of  the  Electrical  Committee  to  train  youths  in  electrical  works  so  as  to  b? 
able  t3  replace  employees  when  they  leave,  are  ill,  or  off  work  through 
other  causes.  The  boys  will  receive  nothing  for  the  first  six  months 
but  afterwards  they  will  get  lOs.  per  week,  r'sing  to  £2  in  the  fourth 
year.  The  Committee  also  proposed  to  train  demobilised  men,  and 
Aid.  Henderson  said  the  Government  would  give  every  assistance. 

Aid.  Dunlop,  who  moved  that  the  scheme  be  referred  back  to  the 
Committee,  did  not  object  to  the  boys,  but  with  regard  to  ex-officers 
there  was  a  design  on  the  part  of  the  Government  to  have  men  placed  in 
electricity  and  gasworks,  on  tramways  and  other  concerns  so  that  they 
could  take  the  place  of  men  who  went  on  strike.  Ultimately  that  portion 
of  the  report  referring  to  the  ex-officers  was  referred  back,  the  recom- 
mendation concerning  the  boys  being  agreed  to. 


Electric  Traction. 

Nine  new  electric  tramcars  arc  to  be  purchased  by  Middlesbrough 
Corporation  at  £3,420  each. 

Nelson  Council  has  applied  to  borrow  £36,000  for  the  erection  of  a 
new  car-shed,  worksliops,  machinery  and  equipment  for  the  tramways. 
The  new  Gravelly  Hill  route  of  the  Birmingham  Corporation  tram- 
ways, which  is  two  miles  in  length,  has  been  officially  inspected  and 
passed  for  traffic. 

The  South  Shields  Corporation  Light  Railway  Order  has  been 
submitted  to  the  Minister  of  Transport  for  confirmation.  Any  objec- 
tions must  be  sent  to  the  Minister  of  Transport  (PuUic  Safety  and 
General  Purposes  Department),  Whitehall-gardens,  S.W.I,  by  May  27. 

The  Bill  authorising  St.  Annes-on-Sea  Urban  Council  to  purchase 
the  Blackpool,  St.  Annes  and  Lytham  Tramways  Company,  Ltd.,  for 
£135,000  has  passed  the  House  of  Lords  as  an  unopposed  measure. 
St.  Annes  is  to  pay  Lytham  25  per  cent,  of  the  net  profits  earned  in 
Lytham  until  Lytham  Council  purchase  their  portion  of  the  undertaking. 
Plymouth  Corporation  has  authorised  an  increase  of  fares  on  the 
tramways.  It  was  explained  by  the  chairman  of  the  Tramways  Com- 
mittee (Mr.  J.  Ha3Tie  Pillar)  that  the  Id.  fares  were  impracticable  as 
the  cost  per  car-mile  was  Is.  8d.  and  the  receipts  were  only  Is.  7d.  The 
jiresent  rates  would  mean  a  loss  of  £4,000  per  month,  or  an  8d.  rate. 

The  first  of  six  enclosed  bogie  tramcars,  which  are  being  converted 
at  the  Sunderland  tram  sheds,  has  been  put  into  service.  A  new 
truck  is  used,  which  ensures  smoother  running ;  the  motors  are  each  of 
30  h.p.,  and  there  are  front  exit  gates.  On  the  upper  deck,  which  is  of 
the  saloon  pattern,  there  are  seats  for  40. 

Those  tramway  undertakings  which  are  contemplating  the  use  of 
motor  omnibuses  as  a  substitute  for  tramways  will  be  interested  to  learn 
that  Halifax  Tramways  Committee  has  decided  to  discontinue  the 
motor  'bus  service  recently  established  between  Mytholmroyd  and  Cragg 
Vale.  It  is  stated  that  ev^en  with  a  subsidy  the  'buses  are  being  run  at 
a  loss. 

The  District  Council  for  the  Tramway  Industry  for  Yorkshire, 
Lincolnshire  and  North  Derbyshire  have  made  the  follo%ving  recom 
mendations  : — The  area  is  to  be  divided  into  four  groups,  viz.,  Hudders- 
field,  Bradford  and  Hull,  the  increase  in  employees'  wages  to  be.  Id.  per 
hour  on  the  basic  rate  ;  Sheffield  and  Leeds,  Jd.  per  hour ;  Halifax, 
Doncaster,  Chesterfield,  Lincoln,  York  and  Ba'nsley,  Jd.  per  hour ;  and 
Wakefield,  Yorkshire  woollen  district,  Keighley,  Rotherham,  Mexboro', 
Dewsbury,  Ossett  and  Grimsby,  no  advance  recommended. 

In  connection  with  the  provision  of  new  rolling  stock  for  the  London 
County"  Council  tramways  service  it  has  been  decided  to  institute  a 
competition  for  designs  for  new  electric  tramcars  and  to  offer  a  prize  of 
£1,000  for  the  most  satisfactory  design.  The  Highways  Committee 
report  that,  in  order  to  meet  the  increase  in  traffic  it  will  be  necessary 
to  increase  the  rolling  stock  by  204  tramcars,  of  which  79  will  be  available 
from  the  existing  stock,  when  certain  repairs  are  effected,  and  tenders 
are  to  lie  invited  for  125  new  cars. 

The  Council  has  increased  the  rate  of  pay  of  Bremen  and  wiremen's 
mates  in  the  depot  wiring  section  of  the  electrical  branch  of  the  tram- 
ways department  from  2s.  to  2s.  3d.  and  from  Is.  7d.  to  Is.  9d.  an  hour 
respectively. 

Telegraph  and  Telephone  Notes. 

An  Indi.an  Wireless  Telegraph  Bo.yRD  has  been  constituted  as 
follows  :  Director-General  of  Posts  and  Telegraphs  (president),  the  Chief 
Engineer  of  Telegraphs  (vice-president),  the  Director  of  Wireless  Tele- 
graphy, the  Chief  Signal  Officer  at  Army  Headquarters,  an  officer  of  the 
Military  Operations  Directorate,  an  officer  of  the  Royal  Air  Force,  and  an 
officer  nominated  by  the  Commander-in-Chief  of  H.M.  Ships  and  Vessels 
in  the  East  Indies. 

Experiments  in  the  use  of  wireless  telephony  for  fire  calls  have 
been  carried  out  by  Marconi  Wireless  Telegraph  Company  at  Putney 
Common,  which  is  about  seven  miles  from  the  fire  brigade  headquarters 
in  Southwark  Bridge-road.  A  fire  tender  lent  by  the  brigade,  was  fitted 
with  a  standard  Marconi  aircraft  transmitter  and  receiver,  and  .similar 
apparatus  was  placed  on  a  small  table  in  the  chief  officer's  room  at  head- 
quarters. In  the  test  communication  was  obtained  between  the  tender 
and  headquarters  in  60  seconds.  The  Marconi  operator  hooked  his 
apparatus  to  a  tree,  answered  his  call,  and  received  a  reply.  On  the 
return  journey,  the  tender  was  stopped  in  a  public  thoroughfare,  the 
Marconi  apparatus  wire  was  hooked  to  a  lamp-post,  and  communication 
was  established  just  as  readily  as  before. 

Particulars  of  the  progress  made  with  the  laying  of  main  under. 
GROUND  telephone  LINES  Were  given  by  Mr.  Pike  Pease  in  an  answer 
to  a  question  in  the  House  of  Commons  on  Monday.  The  London- 
Manchester  line  was  begun  in  .July  last,  and  the  Liverpool- Manchester 
line  in  October  last.  The  construction  of  an  underground  cable  from 
Hull  to  Grimsby  will  be  begun  as  soon  as  materials  are  available.  Pro- 
vision is  proposed  in  the  current  year's  programme  for  a  further  cable 
on  the  London-Manchester  route  as  far  as  Derby,  and  thence  to  Leeds, 
Newcastle  and  Scotland,  also  for  a  new  underground  cable  between 
Manchester  and  Huddersfield.  Wires  in  these  main  cables  will  be  linked 
up  with  spare  wires  in  the  existing  cable  between  Hull  and  Leeds  to  form 
circuits  from  Hull  to  London,  Newcastle,  Manchester  and  Liverpool. 
When  the  new  routes  have  been  completed  it  will  probably  be  possible- 
to  provide  direct  circuits  from  Hull  to  several  other  towns  in  LancashiiB 
and  Yorkshire,  and  the  trunk  service  to  the  Midlands  ami  Scotland  will 
be  considerably  improved. 
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Imperial  and  Forel^^n  Notes. 

It  is  proposed  to  establish  luumcipali-luctricity  worka  at  Singleton 
(N.S.VV.). 

Warsambool  (Victorift)  Council  is  considering  a  scheme  for  electricity 
supply  estimated  to  cost  £30.000. 

The  .Adelaide  Electric  Supply  Company  has  entered  into  a  contract 
to  supply  electrical  ener!;y  in  Kensington  and  NoBWoiiu  (S.  Australia). 

TooWA.MBA  (Queenslanl)  Council,  which  has  dcL'ided  to  construct 
electric  tramways,  is  nejjotiating  for  the  acquisition  of  the  local  Electric 
Light  and    Power  Company's   undertaking. 

The  Madras  Government  has  approved  of  the  construction  of  a  Tele- 
phone Line  kkom  Madh.\s  to  Ootacamvno  by  the  Indian  Government 
Telegraph   IX-partment. 

The  EsiriKE  .Steel  Corporation  was  recently  incorporated  in  Canada 
with  a  capital  of  SoOO.l'OO.OtX)  for  combining  and  controlling  various 
Canadian  st«>el,  coal  and  other  interests.  The  company  will  bo  con- 
trolled from  London  and  the  directors  include  :  Lieut. -Col.  W.  Grant 
Morden.  M.l'.,  Lord  Fumess.  Sir  William  Beardinore,  Sir  Newton  Moore, 
Mr.  H.  Steel  and  .Mr.  B.  Talbot. 

Specifications  are  being  prepared  for  the  plant  required  by  tlie 
Victorian  Electricity  Commissioners  in  connection  with  the  generation 
of  power  from  the  brown  coal  at  JIanvell.  The  Commissioners  e.\i)ect 
the  supply  of  power  to  be  available  in  three  years.  The  preliminary 
investigations  in  regard  to  the  Kiewa  river  power  scheme  have  now  been 
completed.  

A  preliminary  survey  of  the  Waterfalls  ix  Brazil  has  been  made 
by  the  Brazilian  Institute  of  Engineers.  There  are,  it  is  stated,  148 
waterfalls  which  could  supply  energy  of  30,000,000  h.p. 

The  UUTIES  UPON  imports  of  the  follo«iag  articles  into  Finland  have 
been  increased  for  the  year  1920  by  2U0  per  cent.  :  Electric  machines 
weighing  not  more  than  500  kilogs  each  (upon  which  the  former  duty 
was  equal  to  19s.  3d.  per  cwt.) :  tramway  vehicles  (formerly  £32  each) ; 
special  apparatus  for  electro-technical  purposes  not  specially  mentioned 
in  tariff,  steam  engines,  steam  and  water  turbines,  and  explosion  motors. 

The  Berlin  Osram  Lamp  Company  has  intimated  to  buyers  in  the 
former  Aistro-Hcngarun  Empire  that  it  considers  itself  no  longer 
bound  by  the  international  convention  concerning  incandescent  lamps 
in  Austria  and  Hungary.  In  conjunction  with  -American  and  British 
capitalists  the  firm  proposes  to  eroct  a  factory  nsar  Prague,  which  will 
supply  Czecho-Slovakia  and  the  nawly  created  Status  and  the  Balkan 
Peninsula.  .According  to  the  old  convention  the  factories  of  Vienna 
were  safeguarded  against  German.  Dutch  and  Swiss  compstition. 

Personal  and  Appointments. 

The  Senate  of  Cambrijge  Uxiveksitv  will  confer  the  degree  of  D.Sd. 
upon  Sir  Joseph  Thomson  and  Sir  Joseph  Larmor. 

Prof.  J.  Wemyss  Anderson  has  been  appointed  to  the  recently  estab- 
lished Hughes  Chair  of  Refrigeration  at  Liverpool  University. 

The  Council  of  the  Sheffield  University  has  invited  Prof.  Ripper  to 
continue  as  professor  of  engineering  for  a  further  term  of  two  years. 

Mr.  F.  E.  Smith.  C.B.E.,  F.R.S.,  of  the  National  Physical  Laboratorj', 
has  been  appointed  director  of  scientific  researeh  to  the  Admiralty. 

Miss  Gertrude  L.  Entnistle  is  the  first  lady  to  be  elected  to  the  -As- 
sociate membership  of  the  Institution  of  Electrical  Engineers. 

Mr.  C\  Nicolson,  assistant  electrical  engineer  at  Weymouth,  has  been 
proaiilsi  tj   bjroagh  ele:!trical  eagin^ar,  at  £5J0  par  annual. 

Mr.  E.  S.  Barralet,  manager  of  the  insulating  varnish  department  of 
Messrs.  Pinchin,  Johxson  &  Company,  Ltd.,  has  baon  elected  a  director 
of  the  Company. 

Mr.  A.  B.  Muirhead,  who  has  been  associated  with  Messrs.  D.  Selby 
Bigge  &  Company,  consulting  engineers,  has  become  a  partner  in  the 
firm. 

Sir  Jagadis  C.  Base,  who  was  admitted  to  the  fellowship  of  the  Royal 
Society  on  the  13th  inst.,  is  the  first  Indian  to  attain  this  distinction  for 
scientific  work. 

The  Penzance  staff  of  the  Western  Union  Cable  Company  have  pre- 
sented a  gold  watch  to  Mr.  E.  Townsend,  who  is  being  transferred  to  the 
New  York  staff  of  the  company. 

f  Accrington  General  Puqjoses  Committee  propose  that  the  salaries  of 
the  electrical  engineer  (Mr.  .A.  W.  Clegg)  and  tramways  manager  (Mr.  H. 
Pilling)  be  increased,  in  lieu  of  war  bonus,  from  £.500  to  £f)50  per  year 
as  from  -April  1  last,  with  a  further  addition  of  £.tO  next  -April. 

3Ir.  Richard  Hoggard,  of  Sheffield,  who  has  been  appointed  traffic 
snpeiintendent  of  the  Wigan  tramways,  has  bjen  presented  with  an 
illuminated  address,  a  china  display  cabinet  and  photographs  of  himself 
and  Mrs.  Hoggard. 

At  the  investiture  held  in  Newcastle  by  Prince  Henry  on  the  7th  inst., 
Capt.  L.  E.  Mold,  of  Messrs.  -A.  Reyrolle  &  Company,  Hebburn-on-Tyne, 
was  decorated  with  the  O.B.E.  (ililitary  Division)  for  services  in  France. 
Mr.  Mold  joined  up  in  August,  1914,  as  a  private  with  other  membars  of 
the  firm. 

Mr.  Ernest  Morgan,  A.M.Inst.C.E..  A.M.I.E.E.,  who  for  the  past  ten 
years  has  served  with  the  Yorkshire  Electric  Power  Company  (latterly 
as  operation  engineer),  has  been  appointed  technical  and  engineering 
assistant  to  the  chief  engineer  and  general  manager  of  the  Wolver- 
hampton Corporation  electricity  undertaking. 

h  Mr.  C.  C.  Valder  has  been  appointed  Supplies  Manager  of  the  Sheffield 
branch  of  Messrs.  Siemens  Brothers  &  Company,  Ltd.,  at  23,  Filey-street, 


Sheffield.  Ho  has  boon  employed  with  the  firm  since  1910,  originally 
in  the  fittings  dei)artnient,  and  since  demobili.«atlon  in  the  estimating 
department  of  the  lamp  and  supplies  dei)artment,  Uppjr  Thames-street, 
E.C.  He  s»-rved  with  H..M.  Forees  throughout  the  War.  In  1914  he 
was  a  sapiKT  in  the  London  Electrical  Engineers,  after  which  ho  was 
gazetted  2nd  Lieut,  in  the  King's  Own  Royal  Lamashire  Kegimont. 
1-ater  he  became  Ca|)tain  in  charge  of  divisional  .Artillery  .Signals,  and 
was  eventually  temporarily  in  command  of  the  (itith  Division  Signal 
Company  of  the  Royal  Engineers  from  July,  1915,  to  .luno,  1919. 
While  in  this  position  he  was  awarded  the  M.C.  for  meritorious  service 
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Institution  Notes. 


The  ELErTRicAL  Tradi;-;  Hknkvulext  Instititiox  have  formed  an 
-Advisory  Committee  at  South  Shields.  .Mr.  W.  ( '.  -Mountain  is  chairman; 
Mr.  T.  W.  -Anna,  hon.  secretary  ;  and  Mr.  J.  Gledson,  hon.  treasurer. 

The  Chemic.u,  Sjcieti-  has  recently  secured  a  supplemental  charter 
and  re-vised  its  constitution.  Follows  may  now  bo  of  either  sex,  and  in 
future  the  Council  and  officers  may  bo  elected  by  a  postal  vote.  The 
new  by-laws  come  into  force  on  .lune  1. 

The  Institfte  ok  Metals  will  hold  their  annual  autumn  meeting  at 
Barrow-in-Furness  on  Sept.  l5  and  10.  The  tenth  annual  .May  lecture 
will  1)0  delivered  by  Prof.  C.  -A.  F.  Benedicks,  of  Stot'kholni,  at  tho 
Institution  of  .Mechanical  Eng  ineers,  Storeys  Gate,  on  June  10,  tho 
subject  b.'ing   '  Rc.ent  Progress  in  Thormo-Electrieity." 

Menibt-rs  of  the  Scottlsh  Centre  of  the  Institl-tion  op  Elec- 
trical Engiseer-S  will  visit  the  power  installation  of  the  British  Alu- 
minium Company  at  Kinlochleven  on  Juno  II,  1920.  This  promises 
to  be  a  most  attractive  three  days'  excursion,  and  will  bo  particularly 
interesting  at  the  present  time,  when  tho  dovelo]>ment  of  water-power 
in  Scotland  is  receiving  so  much  attention. 

0.1  Tuesday  next  Major  C.  E.  Inglis  begins  a  course  of  two  lectures  at 
t'neRoVALlxSTiTUTiox  o.i  the"  Evolution  of  Lirga  Bridge  Construction," 
nnd  on  Saturday  (May  29)  Prof.  J.  H.  .Jeans  commences  a  Course  of  two 
Lectures  on  ""  Recent  Revolutions  in  Physical  Science "  ( 1 )  "  The 
Theory  of  Relativity  "  ;  (2)  "  The  Theory  of  Quanta."  The  Friday 
evening  discourse  on  May  28  will  bs  delivered  by  Prof.  W.  L.  Bragg  on 
"Crystal  Structure." 

At  the  rec  -nt  meeting  of  the  Y'orkshire  branch  of  the  Association  of 
Mining  Electric.vl  Engineers,  held  at  [Leeds  the  following  officers 
were  elected  for  the  year  1920-21 :  President,  Mr.  .f.  W.  Harbottlo;  vice- 
presidents,  Mr.  .J.  W.  -Mitchell  and  -Mr.  J.  T.  Lee  ;  hon.  sec.  and  treasurer, 
Mr.  W.  Winter  (Castlcford)  ;  auditor,  Mr.  H.  Green;  council,  Messrs. 
R.  Holiday,  -A.  R.  Chaytor,  F.  Mawson,  A.  Barker,  M.  W.  Robinson, 
Major  F.  Mellor,  J.  R.  Haigh,  E.  -A.  Moorhouse  and  T.  Crossley. 

-At  the  meeting  of  the  British  -Association,  which  will  be  held  at 
Cardiff  on  Aug.  24-28,  the  president  (Prof.  W.  A.  Herdman)  will  deal  in 
his  address  with  oceanography.  Among  the  presidents  of  sections  are 
the  following  :  A  (Mathematics  and  Ph3'sics),  Prof.  -A.  S.  Eddington  ; 
B  (Chemistry),  Mr.  C.  T.  Heycock  ;  F  (Economics),  Dr.  .J.  H.  Clapham, 
C.B.E.  ;  G  (Engineering),  Prof.  C.  F.  Jenkin,  C.B.E.  ;  L  (Education), 
Sir  Robert  Blair. 

Scientific  Paper  No.  371  of  the  Bcre.\u  of  Standards,  on  "  A  New 
Cadmium  Vapour  -Arc  Lamp,"  states  that  a  new  method  for  producing 
a  cadmium  vapour  arc  of  great  brilliancy  has  been  discovered.  It  was 
found  that  the  metal  gallium  alloyed  with  cadmium.  Since  gallium  has 
a  boiling  point  above  1,500X'.,  the  vapour  pressure  relation  which  exists 
between  cadmium  an  1  mercury  is  reversed  when  compared  with  cadmium 
and  gallium.  The  cadmium,  therefore,  acts  as  the  energy  carrier  when 
used  in  combination  with  gallium  in  a  quartz  lamp. 

On  Saturday  last  members  of  the  SjrT.i  Midland  Centre  of  the 
Institittion  of  Electrical  Engi.n'Eers  paid  a  visit  to  Loughborough, 
where  they  inspected  the  Technical  College  and  the  works  of  the  Brush 
Electrical  Engineering  (Company.  The  journey  was  made  by  road. 
Great  interest  was  taken  in  the  equipment  of  the  college,  which  is  exceed- 
ingly up  to  date,  so  that  the  student  has  every  facility  for  obtaining  a 
good  basic  training,  while  every  effort  is  made  to  carry  out  the  training 
under  the  most  jiractical  conditions.  At  the  Brush  works  the  party 
spent  a  great  deal  of  time  inspecting  the  details  of  manufacture  of  the 
Ljungstrom  turbine,  while  in  the  transformer  department  they  had  the 
opportunity  of  seeing  some  very  large  transformers  in  course  of  construc- 
tion and  the  employment  of  high-tension  Bakelite  insulators  for  this 
class  of  work.  Those  attending  this  visit  were  entertained  to  lunch  by 
the  college  authorities  and  to  tea  by  the  Brush  Engineering  Company. 

The  Committee  of  the  Stpdents"  Section  of  tje  Institution  op 
Electsk'al  Engineers  report  that  the  activities  of  the  section  have 
greatly  increased  during  the  session,  both  on  the  business  and  social  side. 
Ten  general  meetings  and  the  annual  general  meating  were  held  at  the 
various  technical  colleges  in  London.  A  joint  meeting  with  tho  gra- 
duates -Association  of  the  Institution  of  Mechanical  Engineers  was  also 
held.  Visits  have  boon  paid  to  works,  and  an  attempt  is  being  made  to 
revive  the  annual  tour,  which,  it  is  hoped  this  year  will  take  place  in  the 
neighbourhood  of  Gla3gow\  The  Committee  express  their  gratitude  to 
the  British  Electrical  and  -Allied  Manufacturers'  Association  for  their 
offer  of  prizes  of  the  value  of  £10  each  for  papers  by  students  suitable 
for  publication  in  the  Beama  '  Journal."  The  membership  of  the 
Students'  Section  has  increased  very  considerably  during  the  session, 
and  this  increase  has  been  very  helpful  in  ensuring  success  in  the  many 
activities  of  the  section.  Premiums  have  been  awarded  to  Messrs.  R.  L. 
Smith-Rose,  B.Sc.  -A.  G.  Everett,  R.  T.  Fleming,  R.  Gates,  E.  A.  Guthrie, 
A.  G.  Ramsey,  C.  E.  Webb,  E.  I.  Norris  and  J.  Scott-Taggart  for  Papers 
read  before  the  section. 
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Miscellaneous. 

LiVEKPOOL  electricians  have  ajiplicd  for  increased  wages,  from  the 
present  rate  of  2s.  I'J-d.  per  hour  to  2s.  6d.  Apphcation  has  also  been 
made  to  standardise  the  pay  of  ajjprentices,  the  advances  asked  for 
bein"  10s.  a  week  to  boys  over  18  years  of  age  and  Ss.  to  boys  underlS. 
The  Rotary  Club  of  London  has  14  committees  engaged  on  the  task 
of  finding  JOBS  for  demobilised  mex.  Engineering  firms  or  manu- 
facturers who  experience  difficulty  in  finding  suitable  labour  can  get  help 
from  the  Engineering  Committee.  Particulai-s  of  vacant  jobs  should  be 
sent  to  "  Rotary  Room,"  Horrox's  Hotel,  Norfolk-street,  W.C.2.  Club 
Committees  are  working  in  co-operation  with  the  Appointments  Dept. 

The'third  and  in  many  ways  the  best  of  the  M.\zda  House  Series  of 
ST.iTF'  ExTERTAiN'MESTS  took  place  at  Slaters'  (Cannon-street)  Res- 
taurant in  the  Tth  inst.  The  brilliancy  of  the  Mazda  lamp  seemed  to 
have  its  counterpart  in  the  care-free  vivacity  of  the  staff,  although  the 
low  current  consumption  of  the  former  did  not  find  any  gastronomic 
parallel  during  the  supper  interval.  At  6.30  p.m.  the  party  of  100  sat 
down  to  progressive  whist  for  upwards  of  90  minutes,  and  the  prizes  were 
distributed  by  the  chairman  (Mr.  F.  Shaw)  at  supper-  Subsequently  the 
company  engaged  in  terpsichorean  exercises,  interspersed  with  songs 
delightfully  rendered  by  members  of  the  B.T.-H.  stafi. 

The  STRIKE  of  ELECTRicLixs  ASD  wiREMEX  who  are  members  of  the 
E.T.U.  at  the  Port  Sunlight  Works  has  been  settled,  and  a  temporary 
agreement  made  between  the  Electrical  Power  Engineers  Association 
(the  employment  of  whose  members  was  the  cause  of  the  strike)  and  the 
E.T.U.  The  terras  of  the  agreement  include  the  withdrawal  of  the 
circular  of  the  E.P.E..\.  of  24th  Feb.  last,  and  the  question  of  the  bona 
fides  of  the  E.P.E.A.  as  a  recognised  trade  union  is  to  be  dealt  with 
temporarily  by  the  Liverpool  or  Birkenhead  Trades  Council ;  alternatively 
that  the  members  of  the  E.P.E.A.  employed  at  Messrs.  Lever  Bros,  act 
in  conformity  with  the  decisions  of  the  E.T.U.'s  Mersey  District  Com- 
mittee pending  a  joint  meeting  of  the  two  executives  on  the  28th  inst. 
An  Inquest  was  held  at  Aberdare  last  week  upon  William  John 
Priest,  an  electrician,  who  was  recently  killed  at  Bwllfa  No.  3  Colliery. 
Deceased,  who  was  engaged  in  disconnecting  some  temporary  wires, 
was  directed  to  proceed  to  the  transformer  house  and  the  current  was 
switched  off.  Shortly  after  an  assistant  electrician  accidentally  turned 
on  the  current  at  the  distribution  house  and  Priest  received  a  shock 
which  proved  fatal.  Artificial  respiration  was  applied  unsuccessfuUj-. 
In  finding  that  death  was  due  to  misadventure,  the  Coroner  remarked 
that  it  was  due  to  an  error  of  judgment  and  of  observation  on  the  part 
of  the  assistant  electrician. 

The  Coroner  said  that,  in  his  opinion,  the  electric  wires  were  not 
sufficiently  protected,  and  the  jury  returned  a  verdict  of  "  Accidental 
death,"  adding  a  rider  that  such  wires  should  be  protected,  and  that  the 
matter  should  be  brought  before  the  proper  authorities. 

An  inquest  was  also  held  at  Newcastle-on-Tyne  last  week  on  Ralph 
Henderson,  who  died  as  the  result  of  a  fall  from  a  crane  at  Close  Works, 
Gateshead,  on  April  29.  Evidence  was  given  to  show  that  deceased  was 
sent  to  replace  some  bolts  in  the  hoist  motor  of  an  overhead  electric  crane  ; 
he  slipped  on  the  girder,  and  tried  to  save  himself  by  catching  hold  of  the 
wires  which  supplied  current  to  the  cranes.  The  man  in  charge  of  the 
night  shift  admitted  he  knew  the  irires  were  live,  and  that  he  had  no 
special  knowledge  of  electricity.  The  wires  were  4  ft.  or  5  ft.  above  the 
crane  platform. 

Another  case  of  a  rat  on"  the  'bus  bars  causing  eleotriial  liii-jkilown 
occurred  recently  at  Messrs.  Alldays  &  Onions,  Ltd.,  .Mat  lilr  ,  WCrks. 
As  the  chief  electrician  was  switching  in  an  explosion  ocrurnil.  s  i.nhing 
his  hand  and  arm.  A  thorough  search  disclosed  that  the  connections 
on  one  side  of  the  panels  were  burned  out.  An  examination  of  the  next 
panel  showed  the  cause  of  the  breakdown  was  a  large  rat,  which  had  got 
across  the  'bus  bars.  This  venturesome  animal  had  rendered  the  'bus 
bars  and  contacts  practically  useless,  six  of  the  porcelain  insulators  being 
smashed  and  the  whole  coated  with  oil.  We  are  glad  to  hear  that  Mr. 
Cossage,  the  electrician,  is  recovering  from  his  accident,  which  for  some 
time  gave  him  considerable  pain. 

It  is  announced  that  on  .June  9  the  King  mil  open  at  the  Crystal 
P.iLACE  THE  I5IPERIAL  Wak  Ml  si;rM.  to  which  is  attached  the  Great 
Victory  Exhibition,  a  dual  ciitcr|irisi-  which  will  tax  even  the  capacity 
of  the  Palace,  the  largest  exhibition  building  in  the  world.  H.M.  Office 
of  Works  have  taken  the  whole  of  the  main  floor  for  naval,  military  and 
aircraft  exhibits.  An  important  and  comprehensive  section  will  be 
devoted  to  oil  e-xhibits.  There  will  be  a  number  of  working  models, 
which  \si]l  provide  the  most  comjiletc  exhibition  of  the  various  branches 
and  possibilities  of  the  oil  industry  that  has  ever  been  assembled  in  one 
place.  In  adcUtion,  the  sections  comprising  electricity,  engineering  and 
gas  will  have  a  commanding  interest,  and  the  public  will  have  an  opjjor- 
tunity  of  learning  how  knowledge  gained  in  the  science  of  war  can  be 
apphed  to  the  progressive  achie\'ements  of  peace. 

The  foUowi  ng  firms  have  beeja  recently  elected  members  of  the  British 
Electrical  and  Allied  Manujactcrers'  Association  :  Messrs.  J.  A. 
Crabtree  &  Company  (Walsall)..  Crossley  Brothers  (Openshaw),  Crypto 
Electrical  Company  (London).  English  Electric  Company  (London), 
Fielding  &  Piatt  (Gloucester),  Heatly-Gresham  Engineering  Company 
(Let«hworth),  Keighley  Gas  Engine  Company  (Keighley),  National  Ga's 
Engine  Company  (Ashton-under-Lyne),  New  Snitchgear  Construction 
Company  (Sntton),  C.  H.  Parsons,  Ltd.  (Birmingham),  Parsons  Motor 
-Company  (Southampton),  Frank  Peam  &  Company  (Manchester). 
Premier 'Gas  Engine  Company  (Sandiacre),  John  Robson  (ShipL-y),  Ltd. 
<Slupley),  W.  H.  Roy  &  Company  (Manchester),  Alex.  Shanks"  &  Son 
^London),  and  the  Tok  Mfg.  Companv  (London). 


Tenders  Invited  and  Accepted. 

London  County  Council  rcquiic  tenders  by  4  p.m.  June  7  for  about 
5,500  tons  of  steel  tram  rails,  guard  rails,  fastenings,  &c.  Specification, 
&c.,  from  the  Engineer,  County  Hall,  Spring^Gardens,  S.W.  ■ 

Greenock  Corporation  require  tenders  by  May  31  for  the  electric 
lighting  work  of  52  "  flatted  "  housas^at  Comhaddock.  Specifications 
from  the  Town  Clerk,  Greenock. 

LaunceSton  (Tasmania)  Corporation  require  tenders  by  3  p.m.  June  7 
for  one  1,000  k.v.a.  Hydro-turbo-alternator,  with  Switchgear,  &o. 
Specification  from  the  City  Electrical  Engineer. 

Trimdon  Parish  Council  want  tenders  by  May  25  for  repairing  the 
electric  lighting  distribution  system  in  the  villages  of  Trimdon  Grange 
and  Trimdon  Colliery.  Specifications  from  the  Clerk,  24,  South-view, 
Trimdon  Grange. 

Manchester  Electricity  Committee  require  tenders  by  June  4  for 
12  months'  cable  supplies,  fuse  boxes,  wood  troughing,  compound, 
transformers,  &c.  Forms  of  tender  from  Mr.  F.  E.  Hughes,  Town  Hall, 
Manchester. 

Rhondda  Education  Committee  require  tenders  by  noon,  June  15, 
for  wiring  their  Forth,  Tonypandy  and  Pentre  secondary  schools  (about 
489  points).  Specifications  from  Mr.  J.  M.  Bowman,  Electricity 
Works,  Porth,  Glam. 

Fort  William  Corporation  want  tenders  by  May  31  for  electric 
wiring  in  eight  blocks  of  houses,  being  the  first  section  of  the  Council's 
housing  scheme.  Schedules  from  Mr.  J.  G.  Falconer,  Architect,  Cameron- 
square,  Fort  WiUiam. 

The  Tyne  Improvement  Commissioners  require  tenders  by  May  27, 
for  six  months'  supply  of  incandescent  lamps,  arc  lamp  carbons,  rubber 
and  asbestos  goods,  &c.  Forms  of  tender  from  the  Manager,  Berwick- 
street,  Newcastle-on-Tyne. 

Barnes  Urban  Council  require  tenders  by  noon,  June  7,  for  coal 
handling  plant  and  overhead  steel  or  ferro-concrete  bunkers.  Speci- 
fication from  the  Engineer  and  Manager,  Ehctricity  Works,  High-street, 
Mortlake,  London,  S.W.  14. 

Manchester  Electricity  Committee  require  tenders  by  June  7  for 
supply  and  erection  at  Barton  power  station  of  33,000  volt  and  6,000  volt 
main  switchgear,  pressure  testing  switchgear,  &c.  Specifications  from 
Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Leeds  City  Council  invite  tenders  for  a  steam  turbine,  three-phase 
alternator  and  e.xciter  of  1,200  kw.  capacity  or  thereabouts.  Specifica- 
tions from  the  manager  of  the  electricity  department,  Mr.  C.  Nelson 
Hefford,  1,  Whitehall-road,  Leeds,  and  tenders  to  the  Town  Clerk,  26; 
Great  George-street,  Leeds,  by  U  a.m.  June  14 

Hackney  (London)  Borough  Council  invite  tenders  for  four  water 
tube  boilers,  induced  draught  plants  and  fuel  economisers,  one  10,000  kw. 
turbo-altemator  and  exciter,  surface  condensing  plant,  two  circulating 
motor  driven  pumps,  E.T.H.  switchgear,  &c.  Specifications  from  the 
borough  electrical  engineer,  and  tenders  (by  7  p.m.,  June  9)  to  the 
Chairman  of   the   Electricity  Committee. 

The  Agent-General  for  Victoria  invites  tenders  for  four  4,500  kw.  and 
eight  1,000  kw.  1,500  volts  converter  traction  sets  for  the  Melbourne 
and  suburban  electric  railways.  Specifications,  &c.,  from  the  Agent- 
General,  Melbourne-place,  Strand,  London,  W.C.2  ;  and  further  infor- 
mation may  be  obtained  from  the  consulting  engineers  (Messrs.  Merz  & 
McLellan),  32,  Victoria-street,  London,  S.W.I.    Tenders  by  noon  May  31. 


Mr.  Geo.  Morrison,  of  Blackpool,  has  secured  the  contract  for  wiring 
104  houses  in  connection  with  the  Middlesbro'   housing  scheme. 

Liverpool  Corporation  has  accepted  the  following  tenders  for  annual 
stores  for  the  electric  supply  department :  Callender's  Cable  &  Construe- 
tion  Company,  cables  and" accessories  ;  Edison  Swan  Electric  Company, 
insulated  cables  and  wires. 

Shoreditch  Lighting  Committee  has  accepted  the  tender  of  the 
British  Thomson-Houston  Company  for  three-phase  switchgear,  &c., 
for  Whiston- street  station  ;  and  that  of  the  Metropolitian  Vickers  Elec- 
trical Company  for  switchgear  for  Coronet-street  sub-station,  at  £4,120. 

Among  the  orders  recently  received  by  the  Electro-Mechasical  Brake 
COMPANY  for  "  Emb"  Unbreakable  and  Jointless  Resistances  (Maley's 
Patent)  are  the  following  : — Vigo  Tramways  (per  English  Electric  Com- 
pany), Midland  Railway  Company,  Bournemouth  Corporation  (per 
B.  T.-H.  Company),  Yorkshire  (Woollen  District)  Tramways  (per  British 
Electrical  Federation),  and  the  Corporation  tramways  at  Dover,  Dun- 
fermline,   Manchester,    Oldham,   Sheffield   and   Stockport. 

Bankruptcies   and  Lilauldations. 

A  meeting  of  creditors  of  British  jSleetrical  Accessories,  Ltd.,  will  be 
held  at  3,  Cheapside,  Bradford,  to-day  (May  21). 

A  meeting  of  creditors  of  Hydro-Electric  Concessions,  Ltd.,  will  be  held 
on  May  25  at  3  and  4,  Great  Winchester-street,  London,  E.C.  Claims 
to  Mr.  Walter  Gain  at  that  address. 

British  Electrical  Accessories,  Ltd.,  is  being  wound  up  volun- 
tarily, and  Mr.  W.  A.  Judge,  72,  Market-street,  Bradford,  has  been 
appointed  liquidator. 

The  first  meeting  of  creditors  of  Geo.  Fredk.  Kiveron,  electrical  engi- 
neer. Goulders-place,  Attercliffe  Common,  Sheffield,  will  take  place 
to-day  (May  21),  and  the  public  examination  on  June  20,  at  the  County 
Court  Hall,  Bank-street,  Sheffield. 
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Gatnlosines,  Price   Lists,  &c. 

Leaflets  have  been  issued  I'v  tlie  Leeils  Electrical  Construction  Com- 
pany, Charmouth-street,  Li-eds,  which  give  illustrated  particulars  of  the 
design  and  construction  of  the  klkctkic  fiknaces  for  indi'STKUL 
pfRPOSES  which  are  manufactured  by  the  company. 

Messrs.  Hio.G.^  Brds.,  Birmingham,  have  issued  their  May  list,  which 
gives  particulars  and  prices  of  the  dynamos  and  motors  which  the  firm 
can  supply  from  8to<.'k. 

The  SwiTOHCEAK,  FcsES,  &c.,  manufaotunnl  by  Messrs.  William 
Sanders  &  Company,  of  Wednesbury,  are  described  and  illustrated  in  a 
recent  catalogue.  Important  extensions  of  the  works  have  been  made, 
and  the  firm  have  rvdesigned  all  their  ironclad  switch  and  fuse  gt'ar  to 
meet  all  voltages  up  to  tiOO.  This  is  now  being  manufactured  under  mass 
production  conditions.  Copies  of  the  catalogue  may  be  obtained  on 
application. 

In  a  recent  folder  of  the  Sterling  Telephone  &  Electric  Company,  Lt<l., 
210-12,  Tottenham  Court-road,  W.l,  illustrated  particulars  and  prices 
are  given  of  the  company's  new  pattern  "'  EgiiPoisE"  Flexible 
Telephone  Arm.  This  up-to-date  device  etTects  an  important  economy 
of  time  and  trouble,  and  is  of  great  utility  in  factories  and  offices. 
The  arm  is  made  of  the  best  steel,  bronzed  and  relieved  ;  it  is  not  liable 
to  get  out  of  order  and  its  balance  is  perfect  in  every  position.  The 
company  supplies  various  patterns  of  the  brackets  according  to  the 
position  in  which  it  is  intended  to  be  placed.  The  folder  also  gives  prices 
of  the  attachments  for  use  with  the  arm. 

A  pamphlet  entitled  "'  Autophone  No.  2."  which  has  been  issued  by 
Messrs.  Siemens  Brothers  &  Company,  Ltd.,  of  Palace  Court-mansions, 
W.8,  gives  illustrated  particulars  of  the  working  of  the  Siemens  Auto- 
siATic  Telephone  .System.  The  apparatus  required  for  an  installation 
comprisers  users  instruments,  central  switching  apparatus  and  twin 
wiring  between  instruments  and  switching  apparatus.  The  exchange 
equipment  described  is  designed  for  50  line  units,  but  it  can  be  readily 
extended  by  10-lino  panels  up  to  a  capacity  of  200  lines.  Similar  ex- 
changes can  be  supplied  extensible  to  practically  any  number  of  lines. 
The  pamphlet  gives  particulars  of  the  features  of  the  central  switching 
apparatus,  method  of  operation,  &c.  It  is  claimed  that  the  system  is 
absolutely  secret  in  operation,  gives  automatic  indication  whether 
desired  line  is  engaged  or  not,  a  quick  and  reliable  service  independent 
of  manual  operators,  and  it  is  easily  extended,  while  the  wiring  is  the 
simplest  possible. 

Business  Items,  &c. 

The  registered  office  of  Electro  Magneto  Motors,  Ltd.,  has  been  re- 
moved to  1,  First-avenue,  Acton  Vale,  London,  W.3,  and  Mr.  E.  P. 
Cutliffe  has  been  appointed  secretary. 

Joseph  Camaroff  and  Louis  Harris,  electrical  engineers,  11a,  Cross 
Stamford-str^-t,  Leeds,  have  dissolved  partnership.  Debts  by  Mr. 
Camaroff,  who  continues  the  business  in  his  own  name  at  the  same 
address. 

Wm.  Aneurin  Roderick  and  Robert  Scott  (trading  at  the  Electrical  & 
Mechanical  Trades  Supply),  Russell-buildings,  St.  Mary-street,  Swansea, 
have  dissolved  partnership.     Debts  by  Mr.  Roderick,  who  continues. 

The  partnership  between  Beverley  Nadin,  Walter  Wright  and  Percy 
J.  Dell  (trading  as  the  Economic  Electric  Company),  60,  Knutsford-road, 
W^arrington.  has  been  dissolved  so  far  as  regards  Mr.  Waiter  Wright. 
Debts  by  Mr.  Nadin  and  Mr.  Dell,  who  continue  the  business  as  the 
Economic  Electric  Company. 

The  Benjamin  Electric,  Ltd.,  have  been  appointed  sole  selling  agents 
by  the  Moto-JIeter  Company  (Inc.)  for  the  Boyce  moto-meter.  The 
device  is  intended  for  use  on  motor  cars,  and  indicates  the  temperature 
of  the  water  in  the  radiator,  thus  notifying  the  driver  of  any  undue  over- 
heating 15-20  minutes  before  he  would  otherwise  be  aware  of  the  fact  by 
engine  trouble. 

Messrs.  Buckley,  Saunders  &  Company,  Ltd.  (E.  A.  Chantler)  have 
secured  the  agencies  for  South  America  for  the  Wild-Barfield  electric 
furnaces,  also  for  the  Argentine  for  the  A.  I.  Manufacturing  Company's 
electric  welding  machines.  Demonstration  plants  are  already  erected 
and  working  at  the  works  in  Buenos  Ayres,  and  can  be  inspected  by 
applying  at  the  offices,  314,  Bme  Mitre.  A  demonstration  Wild-Barfield 
electric  furnace  will  also  be  in  operation  shortly  in  Rio  de  Janeiro. 

For  many  years  the  British  Thomson-Houston  Company  have  dealt 
with  an  enormous  volume  of  business  through  their  Cardiff  office,  and 
since  the  war  this  business  has  increased  tremendously.  To  meet  this 
contingency  the  Company  now  occupy  much  larger  premises  at  7,  Park- 
place,  a  few  doors  from  the  old  address.  The  telephone  number  remains 
Cardiff  4,392.  At  the  new  office  it  will  be  possible  to  hold  considerably 
larger  stocks  than  heretofore,  especially  lighting  appliances  and  acces- 
sories. 

An  interesting  demonstration  of  the  application  of  electric  welding 
to  building  operations  was  given  at  the  works  of  Messrs.  Stelfast  Wheels, 
Ltd.,  by  Messrs.  the  .\lloy  Welding  Process,  Ltd.  The  ground  floor  area 
of  these  works  is  about  22,000  sq.  ft.,  the  structural  steel  work  for  all  of 
■which  has  been  welded  by  the  A.  W.  P.  process.  .\n  exhibition  of  roof 
trusses  which  are  being  manufactured  from  steel  bars,  angles,  &c.,  by 
means  of  the  A.W.P.  electric  welding  process  was  also  given.  These 
trusses  are  intended  for  the  stables  at  the  forthcoming  Royal  Naval  and 
Military  Tournament  at  Olympia. 


Patent   Record. 


APPLICATIONS  FOR  PATENTS. 

fiOTt.— Names  within  parenlhests  art  Ihost  ot  eommunicalors  ol  InvtmlMt, 
December  16,  1920. 
31,452  Taylor.    Methods  of  distribution  oi^  alternating-current  systems. 
31,472  King.    MountmK  of  rotary  shafts  for  motors,  dynamos,  &c. 
3li50Q  CoNNAUOHTON  &  RAILING.     Relays  for  signalling. 
31,501  CoNNAUGHToN  &  Railing,     Electric  signalling  apparatus, 
31,511  Brantom  &  HiTTON,    Apparatus  for  use  in  telegraphy  control  of  electrically 

operated  apparatus  at  a  distance,  &c, 
31,519  Edison  Swan  Electric  Co.  St  Freeoman,    Spotlight  lamps, 
31,534  Oliver,    Lamp-holders, 
31561  BT-H  Co.    (G,E,  Co,)     Electric  machines. 
3l',569  Hills,    Switches,  ,      ,     ,     , 

31  572  Radio  Limited,  Donisthorpe&  Williams.    Telegraph  and  telephone  apparatus 
31573  Franklin,    Aerial  systems  for  wireless  telegraphy. 
31  575  Rabbidoe,    Magneto-electric  transformers,    (19  I2'18,  Australia,) 
3l!580  Wilson  Welder  &  Metals  Co,    Arc  welding  electrodes, 

December  17,  1920, 
31,617  Kenyon,    Electric  welding, 
31,627  Gush.    Insulators  for  electrolytic  systems. 
31,642  Gush.    Purification  of  liquids  by  electrolytic  treatment, 
31651  O'Neil,    Signalling  and  indicating  devices  for  ships, 
3l!665  B,T.-H,  Co  Si  Whitaker,    (G,E,  O,)    Electric  machines, 
31^673  i  31,674  Robinson.    Wireless  reception  apparatus, 
31  [681  EscAMEZ.    Rotor  and  stator  elements  for  turbines, 
31,695  GusTAFSSoN,    Apparatus  for  issuing  receipts  from  electricity  meters,  &c, 

December  18,  1920, 
31.711  RoDDis.     Electric  heat  producing  element, 

31.775  Haddon,    (Hall.)    C>>in  collecting  devices  for  telephone  services, 

31.776  Haddon,    (Hall, I    Meter  registers  and  control  devices  for  telephone  services, 
31,786  B,T,-H,Od,  &  Whitaker,    (G,E.  Co,1     Electric  machines,  r«    ' 

31.788  Maschinenfabrik  Oerlikon.    Mixed  electric  drive  for  vehicle  equipped  with 

steam  turbines,  polyphase  generators  and  asynchronous  nwtors,    (30/10/19, 
Switzerland.) 

31.789  Maschinenfabrik  Oerlikon,    Controlling  polyphase  generators  on  vehicles,     1 
31,806  Perfect  Refillable  Fuse.  Inc.    Refillable  fuses.    (18/12/18,  U,S,) 

31.814  JOHANSON  &  Storen,    Treating  weakly  magnetic  iron  ore  containing  sulphides 

as  a  secondary  constituent. 

31.815  De  Becker.     Incandescent  lamps. 

31,834  McLean  &  Muir,    Apparatus  for  traction  systems, 

December  19,  1920, 
31,876  Wilkinson,    Electrically  controlled  valves  for  steam,  hot  water,  &c, 
31,880  Hortix.    Telegraph  and  telephone  systems. 

31,891  Villiers  Engineering  Co.,  Parser  .St  Pountney.    Contact-breakers  for  mag- 
netos, &c. 
31,895  MoNsoN,    Medical  electrical  light  and  heat  treatment  couch. 

31.898  B.T.-H.  Co.  &  Martin.    (G.E.  Co.)     Electric  machines. 

31.899  Hastings  &  Laycock.     Electric  furnaces, 
31,920  Vandervill  &  Midgley,    Switchboards. 

31,923  Imperial  Trust  FOR  Encouragement  of  Scientific  and  Industrial  Research. 

Siphon  apparatus, 
31,927  Loth,     Enabling  movable  object  to  pursue  an  electrically  stated  out  route, 
31,940  Riley  &  Kearton,    Telephones, 
31,942  Edison  Swan  Electric  Co,,  Freedman  &  Percival,    Lamps. 

December  20,  1920, 
31,953  Portway.    Switches. 

December  22, 
32,040  Taylor.    Method  of  transmission  to  alternating  current  systems. 
32.060  Scrivener.    Telegraph  and  telephone  insulators. 
32.064  Jack  &  Scott.     Electric  coal  cutting  machines. 
32,066  Brook  &  Hirst,    Automatic  switches, 
32.068  Hunter  &  Jack.     Electric  coal  cutting  machines. 

32,080  Chambers.    Production  of  electric  oscilliations  for  radio-telegraphy  or  telephony. 
32,090  B.  T.-H,  Co.  (G.  E.  Co.).    Protective  devices  for  electric  circuits, 
32,136  Haamlooze  Venoots,  Philips  Gloerlampenfabricken  &  Oosterhuis,      lonie 

valves.    (31/12/18,  Holland.) 

December  23, 
32, R4  Diver,     Electric  heater  for  wells. 
32,194  &  32.195  B.  T.-H.  Co.  (G.  E.  Co.)     X-ray  apparatus. 
32.197,  32,199  &  32.200.    Bullimore..  Electric  lamps. 
32,206  Adams.    Trip  mechanism  for  ignition  devices. 
32,244  Donisthorpe.    Thermionic  valves, 

December  24, 
32,280  John.     Incandescent  lamps, 
32,289  Annacker.     Switches,  &c, 

32,295  Crowther  &  Robinson.    Thermionic  amplifiers, 
32,311   England.     Electric  vaporizer. 
32.327  Holder.     Electrically  operated  mechanism  for  driving  clockwork  trains,  Sk. 

32.346  Bechoff,    Circuit  controllers, 

32.347  Bechoff,    Indicators  for  controlling  switches, 
32,371,  32.372  &  32,373  Boaroman,     Arc  lamps.  Sic. 

32.404  Cohen  &  Miller  &  Zsinkovits,    Portable  electric  lamps. 

32.405  Dranes,  Johnson  St  Franklin,    Wireless  telegraph  system. 
32.413  Smith.     Aerial  systems  for  wireless  signalling. 

32.425  Igranic  Electric  Co.  St  Curtis.    Housing  of  switchgear. 
32,409  OuiNONERi,    Magnetic  separators  for  ferrous  ores. 
December  29. 

32.450  Simplex  Conduits,  Ltd,  Waterhouse  St  McLot;GHLiN,     Electric  heaters. 

32.451  St  32,452  Hope,     Switches,  Stc, 

32,454  Automatic  Telephone   Mfg,   Co,   (Smith  St   Harrison,)    Telegraph   printing 
systems, 

32,465  Taylor,    Method  of  transmission  -jvith  alternating  current  systems, 

32,491  CoLLAGHAN  St  Smith,    Electric  liquid  heater. 

32,495  Hockley.    Telephone  receivers,  transmitters,  Stc, 

32,517  COHN,     Duplex  cable  signalling, 

32.523  Walker,     Electro-Magnetic  impulse  mechanism. 

32,532  Harris.    Means  for  producing  electric  power. 

32.536  Dyer  Si  Joyce.     Electrical  heating  apparatus, 

32,571  Johnson,    Treating  weakly  magnetic  iron  ore  containing  sulphides  as  secondary 
constituent. 

32,576  American  Brush  Magneto  Corporation,    Magnetos,    (20/2/19,  U,S.) 

32,588  Soc,  Anon,  des  Etabs  L.  Bleriot.  Regulating  mechanism  for  electrical  instal- 
lations.   (28/12/18,  France,) 

32,597  American  Brush  Magneto  Corporation,    Magnetos  (27/3/19,  U,S.) 
December  30. 

32,611  Bulpett,    Mountain  blades  on  electric  N,  fans. 

32,624  Woodburn,     Electric  welding  apparatus, 

32,670  Hankee.    Electro-Mechanical  device  for  producing  vibratory  motion. 

32,687  Ferranti,    Permanent  magnets. 

32.692  O'Leary,     Electrical  coils, 

32.700  Bocker  Si  Eickloff.    Negative  electrodes  for  galvanic  elements. 

32.701  Bocker  Si  Eickloff.     Production  of  galvanic  elements. 
32.703  Allen  St  North.     Magnetio  electric  machines. 

32,707  Foster  Engineering  Co.  St  Ely.    Audible  and  visible  electric  signalling  systema- 

for  calling  attendants. 
32.713  Maschinenfabrik  Oerlikon,    Rotors  of  electrical  rrvachines, 
32,724  Bursill,    Variable  electrical  resistances. 


May  21,  1920. 


THE  ELECTRICIAN. 


583: 


Companies'  Reports,  &c. 

A  final  dividend  of  Is.  per  sliare  (tax  fiw),  making  10  per  cent,  for  the 
year  1919,  has  been  declared  by  Siemens  Bkuthers  &  Company,  Ltd. 

The  recent  issue  of  87,500  £1  ordinary  shares  of  Messrs.  Johnson  & 
PHiLLrpS,  Ltd.,  was  largely  oversubscribed. 

•"  The  Dudley,  Stourbridge  and  District  Electric  Traction 
('i.Mi'ANY,  Ltd.,  has  declared  a  dividend  of  4  per  cent,  on  the  ordinary 
sliaros  for  the  year,  after  placing  £1,000  to  reserve.  £2,000  to  renewals 
fund.  carrWng  £05  forward. 

The  transfer  books  of  the  Western  Telegraph  Company,  Ltd.,  will 
be  closed  from  the  16th  to  the  23rd  pros.,  inclusive,  preparatory  to 
paying,  on  the  24th  June,  to  holders  of  shares  (Nos.  1  to  207,930  inclu- 
ive)  an  interim  dividend  of  5s.  per  share  (tax  free) for  the  year  ending 
30th  June,  1920. 

The  profit  of  the  Alderley  &  Wilmslow  Electric  Supply,  Ltd., 
for  the  past  year  was  £2,259,  compared  with  £2,133  in  1918.  After  de- 
ducting £1,582  interest  on  debenture  and  loans,  and  adding  £532  brought 
forward,  the  balance  is  £1,209,  of  which  the  directors  recommend  £1,000 
should  be  put  to  reserve  and  the  balance  (£209)  carried  forward. 

A  dividend  of  8  per  cent,  has  been  declared  by  the  Rhondda  Tram- 
ways Company',  Ltd.,  on  the  preference  shares,  being  4  per  cent,  balance 
for  1914  and  as  to  4  per  cent,  on  account  of  1915.  A  sum  of  £483  has 
been  placed  to  depreciation  of  furniture,  &c.  ;  £8,000  to  reserve  and 
renewals  account,  and  £25,694  for  repairs  and  maintenance,  £1,280 
being  carried  forward. 

The  profit  of  the  Arbroath  Electric  Light  and  Power  Co.,  Ltd., 
for  the  past  year  was  £3,628.  The  available  balance  is  £3,298,  and  the 
directors  recommend  a  dividend  of  7  per  cent,  on  the  ordinary  shares, 
which  carries  an  increase  of  1  per  cent,  on  the  preference  shares.  It  is 
proposed  to  increase  the  capital  of  the  company  to  £100,000,  divided 
into  10,000  £1  5  per  cent,  preference  shares  participating  up  to  6  per  cent., 
and  90,000  £1  ordinary  shares. 

The  report  of  the  Shanghai  Electric  Construction  Company-,  Ltd., 
states  thatprofitfor  1919  was  £154,567.  Including  £1,2U  brought  forward, 
the  total  is  £155,778.  There  have  been  transferred  to  reserve  for  excess 
profits  duty  £43,000,  to  reserve  for  renewals  account  £10,000,  to  general 
reserve  £35,000.  The  directors  recommend  a  final  dividend  of  2  per 
cent.,  making  14  per  cent,  for  the  year,  and  a  bonus  of  6  per  cent,  (less 
tax),  making  20  per  cent,  in  all,  leaving  to  be  carried  forward  £3,778 

The  revenue  of  the  Submarine  Cables'  Trust  for  the  year  ended 
April  15,  1920,  was  £26,259  and  the  expenses  were  £1,820,  leaving  a 
balance  of  £24,438,  to  which  is  added  £66  brought  forward,  making 
£24,504.  After  providing  £12,372  to  meet  payment  of  the  coupons, 
£12,066  has  been  transferred  to  redemption  fund,  leaving  £66  to  be 
carried  forward.  Since  the  last  report  521  certificates  have  been  re- 
deemed (exclusive  of  the  coupons  of  reversion).  The  trustees  have  sold 
the  whole  of  the  912  shares  in  the  Central  and  South  American  Telegraph 
Company  at  a  premium  exceeding  30  per  cent,  over  the  purchase  price 
and  the  proceeds  have  been  applied  in  the  acquisition  of  certificates. 

Mr.  Harry  Kahn,  who  presided  over  the  meeting  of  the  West  London 
&  Provincial  Electric  Supply'  Comp.any-,  Ltd.,  on  the  12th  inst.,  said 
the  whole  of  the  company's  income  was  derived  from  its  holding  in  the 
Chiswick  Electricity  Supply  Corporation,  of  which  undertaking  it  owned 
the  whole  of  the  share  capital.  The  profit  of  the  West  London  Company 
showed  an  increase  of  £1,151  over  that  of  1918,  mainly  due  to  the  fact 
that  they  received  7|  per  cent,  dividend  from  the  Chiswick  Corporation, 
against  6  per  cent,  in  1918.  They  proposed  to  pay  a  dividend  on  the 
cumulative  preference  shares  of  6  per  cent.,  and  the  interest  in  arrear 
for  the  years  1914,  1915  and  1916  of  41  per  cent  per  annum  on  the 
funding  certificates,  the  balance  (£251)  being  carried  forward. 

Referring  to  the  accounts  of  the  Chiswick  Electricity'  Supply' 
Corporation,  Mr.  Kahn  said  the  position  at  Chiswick  and  Aberystwith 
had  improved.  Owing  to  removal  of  the  lighting  restrictions,  Aber- 
ystnith  had  shown  considerably  improved  results.  The  balance  avail- 
able for  distribution  was  £7,918,  against  £6,034  in  1918,  and  the  Cor- 
poration had  declared  a  dii'idend  of  7|  per  cent  ;  a  sum  of  £2,000  was 
placed  to  depreciation  reserve,  and  £1,208  carried  forward.  The  out- 
look for  1920  seemed  quite  good,  but  \vith  the  uncertainty  of  prices  both 
for  fuel  and  labour  it  would  not  be  safe  to  be  too  optimistic. 

The  gross  earnings  of  the  Oriental  Telephone  &  Electric  Company, 
Ltd.,  during  1919  (including  dividends  and  interest  from  subsidiary 
companies,  &c.),  amounted  to  £124,648.  After  adding  balance  from  1918 
and  deducting  working  expenses,  maintenance,  &c.  (£70,909),  and 
interim  dividends,  debenture  interest  and  redemption  charges  (£22,577), 
there  remains  £42,665.  The  directors  recommend  payment  of  final 
dividends  of  3  per  cent,  on  the  preference  shares,  and  of  6  per  cent,  on 
the  ordinary  shares  (making  10  per  cent,  for  the  year),  and  also  a  bonus 
of  2  per  cent,  (tax  free)  on  the  ordinary  shares  ;  that  £5,000  be  trans- 
ferred to  general  reserve  and  £2,000  to  staff  pension  fund,  leaving  £11,013 
to  carry  forward.  The  operations  of  the  branches  of  the  company  and 
of  its  subsidiaries  have  continued  to  show  increased  revenues  during 
the  past  year.  The  great  obstacle  to  further  expansion  has  been  the 
difficulty  in  procuring  supplies  of  material  and  their  shipment  to  the 
East.  An  improvement  is,  however,  already  apparent,  with  the  result 
that  it  should  soon  be  possible  to  overtake  arrears.  For  this  purpose 
several  technical  assistants  have  been  sent  to  the  East  during  1919. 
The  reconstruction  of  the  Singapore  exchange  building  has  been  com- 
pleted and  the  new  switchboard  equipment  is  now  being  brought  into 
use.     At  Dee.  31,  1919   the  Company  had   in  aU,  8,020  exchange  and 


private  lines  in  operation,  a  net  increase  of  730.  The  Bombay  Telephone- 
Company  declared  a  dividend  of  18  per  cent,  (against  16  per  cent,  in 
1918)  and  the  Bengal  Telephone  Company  8  per  cent,  (against  7  per  cent.). 
The  Bombay  Company  had  7,880  exchange  and  private  lines  (a  net 
addition  of  830)  and  tlie  Bengal  Company  6,846  (increase  of  547).  The 
gross  revenue  of  the  China  &  Japan  Telephone  &  Electric  Company 
has  been  increased,  but  the  net  tosuU  is  rather  less  favourable  than 
that  of  1918  on  account  of  the  high  price  of  material  and  labour  and  the 
adverse  effect  of  the  continued  rise  in  exchange.  The  Company  has 
5,575  exchange  and  private  lines,  a  net  increase  of  804.  The  liquidation 
of  the  Telephone  Company  of  Egypt  has  not  yet  Ijeen  completed. 

The  report  of  the  West  India  and  Pan.ima  Telegr.aph  Co.mpany, 
Ltd.,  for  the  year  1919,  states  that  the  amount  to  credit  of  revenue  is 
£116,886,  and  the  expenses  have  been  £101,931,  leaving  £14,955.  With 
£3,626  from  interest  on  investments  and  £3,222  brought  forward  the 
total  is  £21,803.  Interim  dividends  of  6s.  per  share  were  paid  on  the 
first  and  second  preference  shares,  leaving  a  balance  of  £10,033  which 
it  is  proposed  to  carry  forward.  The  year  under  review,  Jthe  fiftieth 
year  of  the  Company's  existence,  has  been  the  most  disastrous  in  its 
history,  the  primary  cause  being  the  unprecedentedly  long  delay  of  the 
cable-steamer,  the  "  Henry  Holmes,"  at  Trinidad  in  undergoing  her 
third  survey.  It  was  thought  that  the  ship  would  be  unavailable  for 
cable  repairs  for  not  more  than  six  months,  and  that  the  cost  would  not 
exceed  £10,000,  seeing  that  the  ship  was  built  in  eight  months  and  cost 
£33,800.  The  ship  was  handed  over  to  the  Govermnent  Dock  autho- 
rities in  .Jan.,  1919,  and  she  is  still  there,  while  there  has  already  been 
spent  in  repairs  more  than  her  original  cost.  The  number  of  cable 
interruptions  has  been  about  normal ;  but,  as  the  sables  could  not  be 
repaired,  station  after  station  has  been  cut  off  -with  consequent  loss  of 
traffic  and  deductions  from  the  Imperial,  Canadian  and  Colonial  sub- 
sidies, to  say  nothing  of  the  inconvenience  and  annoyance  to  the  Govern- 
ments and  the  public,  which  the  directors  much  regret.  In  the  first 
three  months  of  the  year  the  loss  of  traffic  is  estimated  at  £18,000.  Every 
effort  has  been  made  to  obtain  the  services  of  cable  steamers  of  other 
telegraph  companies,  and  on  three  occasions  the  efforts  were  successful, 
but  for  short  periods  only,  as  the  ships  were  needed  by  their  owners. 
The  hired  steamers  have  not  been  as  successful  as  the  company's  ship' 
would  have  been,  and,  from  stress  of  weather  and  other  causes,  the 
results  have  not  been  satisfactory  and  have  been  very  costly.  An 
oppportunity  having  recently  offered,  it  was  decided  to  charter  a.caWe- 
steamer  for  five  months. 


Ne'W  Companies. 

ALAMO  ELECTRIC,  LTD.  (167,158) — Private  company.  Reg.  May  6, 
capital  £5.000  in  £1  shares,  to  carry  on  the  business  of  dealers  in  ani 
agents  for  the  sale  of  the  "  Alamo  "  lighting  and  power  sets.  First 
directors  are  H.  Gaskell  and  W.  M.  Carver. 

ATLAS  WELDING  COMPANY,  LTD.    (11,184) — Private  company.  Reg.  in 
Edinburgh,  .\pril  30,  capital  £3,000  in  £1  shares,  to  carry  on  the  business 
of  welders,  boiler-makers,  ship  repairers,  electricians,  &c.     First  directors 
are  G.  G.  Musted  (and  secretary)  and  Archibald  H.  Millen.     Keg.  office 
62,    Saltoun-street,    Glasgow. 

H.  BIRKETT,  LTD.  (166,873.) — Private  company :  reg.  April  28 
capital  £5,000  in  £1  shares,  to  take  over  the  business  of  brass  founders 
and  finishers,  engineers,  factors  and  dealers  in  engineers'  and  electrical 
supplies.  &c.,  carried  on  by  H.  Birkett.  First  directors  are  H.  Birkett 
and  T.  W.  Clayton.     Reg.  office.  Little  Albion-street,  Hull. 

C.  T,  BOWRING  &  COMPANY  (INDIA),  LTD.  (167,358)— Private 
company.  Reg.  May  8,  capital  £10,000  in  £1  shares,  to  carry  on  in  the 
United  Kingdom,  India  or  elsewhere  the  bus  ness  of  manufacturers, 
importers  and  exporters  of  and  dealers  in  plant,  machinery,  hardware, 
electric  or  mechanical  engineers,  &c.  First  directors  are  F.  C.  Bowring^ 
Sir  Edgar  R.  Bowring,  Sir  John  Bowring  Wimble,  K.B.E.,  L.  B.  Stoddart, 
C.  W.  Bowring,  E.  H.  Bowring  Skimming  and  C.  Bowring.  Solicitor  : 
E.  V.  Crooks,  14,  Castle-street,  Liverpool. 

BRITISH  "  DYNAMO,"  LTD.  (167,071) — Private  company.  Reg.  May  4, 
capital  £25,000  in  £1  shares  (15,000  preference),  to  carry  on  the  business; 
of  electrical  and  general  engineers,  manufacturers  of  and  dealers  in  elec- 
trical and  other  appliances,  &c.  Solicitors  :  Jenkins,  Baker  &  Company,. 
3,  London  Wall  Buildings,  E.G. 

BRITISH  ELECTRIC  LAMPS,  LTD.  (167,205) — Private  company. 
Reg.  Jlay  7,  capital  £20,000  in  £1  shares,  to  take  over  (1)  the  business  of 
a  Dianufacturerof  and  dealer  in  electric  lamps  carried  on  by  E.  R.  Grote, 
and  the  business  of  manufacturers  of  and  dealers  in  electric  candles, 
lights  and  stoves  carried  on  by  the  Lux  Candle  Company,  Ltd.  First, 
dfre.t'^r.s  arc  E.  R.  Grote  and  A.  A.  B.irron.  Rjg.  office  :  Spencer  Hill- 
road,  WunbliMlon,  S.W. 

BRITISH  GLUES  AND  CHEMICALS.  LTD.  (167,236.)— Reg.  May  7, 
capital  £2,000,000  in  £1  shares  (700,000  8  per  cent,  cumulative  pre- 
ference and  1,300,000  ordinary).  The  objects  are  to  acquire,  co-ordinate 
and  develop  the  businesses  of  seven  specified  firms,  and  to  manufacture 
and  deal  in  glue,  gelatine,  edible  and  technical  fats  and  greases,  &c. 
The  directors  are  W.  S.  Corder,  (chairman),  H.  J.  Cotes,  R.  Duncalfe,  W". 
Cotes,  J.  E.  Grinditch,  E.  Hindlev,  E.  Haworth,  W.  Haworth,  J.  O. 
Neill,  0.  Quibell,  W.  B.  E.  Quibell,  E.  H.  Quibell,  G.  E.  Shawcross,  J.  D. 
Walker,  T.  Walton,  F.CA.  Secretary,  H.  Tweedale,  A.C.A.  Reg, 
office.  Imperial  House,  15-19,  Kingsway,  W.C.  2. 

EMPYRION  WELDING  &  MFG.  COMPANY,  LTD.  (167,212)— Private- 
company.     Reg.  May  7,  capital  £5,000  in  £1  shares,  to  taJia  over  th9= 
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business  of  oxy-acetylene  welders  carried  on  by  W.  Kirbj'  and  A.  Kirby 
as  the  Knipire  Weldina  Company.  First  din?otors  are  W.  Kirbv,  A. 
Kirby,  .1.  T.  Tilley  and  .1.  Hill!  Suliiitor :  O.  Binl,  21,  Waterloo- 
street,  Biruungliain. 

FALKESLET  ELECTRICAL  AND  CINEMA  SUPPUES.  LTD.  (1(>7,214)— 
Private  company.  Reg.  ilay  7,  capital  £d,000  in  £1  shares,  to  take  over 
the  business  of  tilni  renters,  agents  and  producers,  electrical  contractors, 
patentees  of  a  curtain  controller,  &c.,  carried  on  by  F.  E.  C'lipstonu. 
First  dinctors  arc  [■'.  E.  t'lipstone,  .S.  H.  Hrown  and  B.  Smith.  Reg. 
office  :   ti,  Thurl.iiulstni>t,  Nottinj^'luun. 

LONDON  ARMATURE  REPAIR  COMPANY,  LTD.  (166,916.)— Private 
company  ;  roe.  April  29,  capital  £1,.")00  in  £1  shares,  to  carry  on  the  busi- 
ness of  manufacturers  and  repairers  of  and  dealers  in  accumulators, 
djTianios,  magnetos  and  electrical  apparatus,  &c.  Permanent  directors 
are  F.  I'onltor  and  F.  N.  Feirn.  Reg.  office.  Eastern  Works,  Foiest- 
Jane,  Stratford,  E. 

MACINNES.JCLARK  jc  COMPANY,  LTD.  (11,166.)— Private  company  ; 
reg.  in  Edinburgh  April  26,  capital  £1,111)0  in  £1  shares,  to  carry  on  the 
business  of  electricians,  mechanical  and  electrical  engineers,  pattern- 
makers, \-c.  First  directors  are  H.  J.  Maclnnes  and  W.  R.  Clark.  Secre- 
tary, D.  B.  Muni^o.     Reg.  otlice,  IS.  Holland-street,  Glasgow. 

T.  E.  SLAUGHTER  &  COMPAN?,  LTD.  ( 167,338)— Private  com- 
pany. Reg.  ilay  1 1,  capital  £T,j(JU  in  £1  shares,  to  take  over  the  business 
of  manufacturers  of  and  dealer  in  ""  Lyto  "  dry  cell  and  other  electric 
batteries  carried  on  by  T.  E.  Slaughter  and  others.  First  directors  arc 
Mrs.  E.  A.  Dollar,  W."  H.  Etiridge,  T.  E.  Slaughter  and  E.  E.  G.  Boite. 
Keg.  office  :    172,  Church-road,  Mitcham,  Surrey. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  18. 

Copper —  Price.  \np.              Dec. 

B33tS3lect»d ..     pertoa  £112     0     0  il     u     0           — 

Electro  Wirebars...           ..  £114     n     0  —                 — 

H.C.  wire  basis per  lb.  Is.     3J1.  -                — 

Sheet Is.     ojd.  —                — 

Phosphor -hronze  Wire — 
Phosphor-bronze 

wire,  basis  ,.  Is.  SJl.  —               — 

Brait  60/40— 

Rod. basis     0<.   lUd.  \\.              — 

Sheet,  basis   ,,  Is.  4Jd.  —                — 

Wire, basis    ,,  Is.  Sfd.  —                — 

Iron — 

Cleveland  Warrants     pertou  £11   17     6  £1    10     0        — 
Galvanised      steel 

wire,  basis  8  SWG          .,  £48  10     0  —                — 

Lead  Pio — 

Enghsh ,  £43     0     0  £3    ii    0 

Foreign  or  coloiiiil             „  40     5     0  £2  10     0 

Tin— Ingot   L'9(i    0     0  —          £S  10     0 

Wire,  basis    per  lb.  0     3     7i  —               3J^d. 


Balammoniac. — Percwt. 105^.-100 1 
Sulphur  (Flowers).^Per  tin  £21. 
>•      'Roll  Brimstone). — Per  ton 
£21. 
Sulphuric    Acid    (Pvrites,  168°). — 
Per  ton.  £8  83.  "9d. 
iJu%i,er.— Pira  fine,  2s.  2H. :  plantation  1st.  latex  Is.  UJd.  lb 
«Ae/(ac.— T.N.  Orange,  5653.  to  .5703. 
The  metal  prices  are  sunplied  by  British  Insulated  &  Helsbv  Cable?,  Ltd  . 
and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 


Copp'.r  Sulphate. — Per  tin  £47. 
Boric    Acid  (Crystals)  — Per    to-\ 

£74. 
Carbon  Bisulphide. — Per  ton   V60 
Sodium  Bichromate. — Per  Ib.ls.l  Id. 
Sodium  Chlorate — Per  lb.  ojd 


Benn  Brothers  Journals. 


Some  Feattres  of  the  Citrrext  Issues 

"  Aeronautics  "  :— "  The  Handley  Page  Wing  "  ;  "  State  Air  Mails  "  ; 
and  "'  Flying  Boat  Hulls,"  by  Major  Linten  Hope. 

'"  The  Cabinet  Maker  "  : — "  The  Evolution  pf  the  Bureau"  ;  "  Practical 
Polishing"  ;  and  ''  Training  of  Designers  at  Colchester  SAool  of  Art." 

"Chemical  Age": — "Industrial  Applications  of  Liquid  Air  anl 
Oxygen  (1)"  ;  "  Notes  on  the  Nitrate  InJuitrv  of  Chile,"  by  A.  Ber- 
trend  "  ;  and  "  The  Chemist  in  Politics,"  by  T.  H.  Gant. 

■■  Fruit  Grower  "  : — "  The  Outlook  for  Fruit-growing  "  ;  "  Commercial 
Rose  Growing  "  ;  and  "  Wholesalers  and  Revision  of  Railway  Rates." 

'"Gas  World": — -'The  Financial  Position  of  the  Gas  Industry"; 
"  Anilyses  of  the  A-counts  of  sojii  Gas  Uni3rtaking3  "  ;  and  "  The 
Place  of  Gas  in  Housing  Schemes." 

•■  Hardware  Trade  .Journal  "  : — "  LibourSivingin  the  Foundry  (IX.)," 
by  Joseph  Homer;  "  Kitchenware  and  Intensive  Silesminship  "  ;  and 
Reflections  on  the  York  (I.F.A.)  Conference. 

•'  Ways  and  Means  "  : — '  The  Timbcr-fram?  Hjusc— Its  Possibilities." 
by  Sir  Charles  T.  Ruthen,  O.B.E.,  F.R.I.B.A.,  M.S.A.  ;  "Mercantile 
Marine  Officers,"  by  Forbes  Hale  ;  and  ""  Town  versus  Country,"  by 
-Mrs.  Graham  Lacy. 


Forty    Years  Aj^o. 

{TuE  Electkici.\n,  May  22,  1880.) 

The  Bitrsii  Light. — We  underatani  that  the  Brush  Electric  Light 
Company  has  received  an  or»ler  for  nearly  £20,000  worth  of  machines 
and  lamp>  from  Her  Majesty's  Government. 

The  SiciKTV  ok  Teleoraph  Esciinbeiis. — The  next  mooting  will 
be  hold  at  the  Institution  of  Civil  Engineers,  2.5,  CIrciit  (ieorgo-streot, 
Westminster,  S.W..  on  Wednesday,  May  26,  1880,  when  a  l'a))er  will  bo 
read  on  "  .\  Decade  in  the  History  of  English  Telegraphy,"  by  Edward 
Graves. 

The  Telkphonb. — The  telephone  is  now  b(>ing  brought  into  use  in 
the  various  Government  establishments  at  Chatham.  Eight  have  been 
fitted  up  at  the  School  of  Military  Engineering  ;  and  the  "  I'embroko," 
flagship  of  .-Vdmiral  Superintendent  T  Brandreth,  which  is  moored  in 
the  large  biisin  at  the  dockyard  extension,  is  to  b<i  brought  into  com- 
munication with  the  -Medway  Steam  Reserve  Office  in  the  dockyard,  a 
distance  of  about  a  mile  and  a  quarter.  The  instruments  in  use  are 
the   Gowar-Bell   telephones. 

The  Electkic  Light  ox  Biard  S:iip. — The  use  of  the  electric  light 
on  ship- board,  both  asa  means  of  interior  illumination  and  for  the  pre- 
vention of  accidents  at  night  and  during  foggy  weather,  is.  says  the 
"  Operator."  steadily  on  the  increase.  The  Sound  steamers  "  Mas- 
sachusetts "  and  "  Rhode  Island.''  of  the  Providence  line,  have  recently 
been  fitted  up  with  Brush  Lights,  by  which  the  halla.  cabins,  and  dining 
saloons  are  lighted  by  electricity.  The  contract  includes  an  electric 
head-light,  which  it  is  expected  will  prove  extremely  valuable  in  foggy 
and  stormy  weather.  An  exhibition  of  the  use  of  the  new  light  was 
given  last  week  on  board  the  steamer  "  Massachusetts."  Six  lights 
wore  used,  each  light  being  nominally  of  2,000  candle-power,  and, 
although  the  saloons  were  nearly  as  brilliant  as  in  the  daytime,  the  light 
was  soft  and  pleasant  to  the  eye.  The  comparative  cost  of  this  light  is 
about  equal  to  that  of  gas  at  30  cents  per  1,000  feet. 

Repoht. — Day  by  day  electricity  becomes  a  more  important  factor 
than  before  in  the  civilisation  of  the  world.  There  are  i)hasea  in  its 
progress  which  hardly  come  within  the  grasp  of  scientific  criticism,  but 
yet  they  are  interesting  to  numbers  who  are,  by  some  means  or  other, 
connected  with  the  pure  or  applied  science.  The  scientific  reader  may 
turn  to  our  other  columns  ;  we  shall  not  here  cater  for  him.  It  is  some- 
times difficult  to  make  a  readable  column  in  a  scientific  paper  for  the 
non-scientific  reader,  but  we  hope  some  readers  may,  sooner  or  later, 
say: — 

In  all  thy  humours,  whether  grave  or  mellow, 
Thou'rt  such  a  touchy,  testy,  pleasing  fellow. 
Hast  so  much  wit  and  mirth,  and  spleen  about  thee. 
There  is  no  living  with  thee,  nor  without  thee. 


Arrangements  for  the  Week. 

FRU.iY,  Miy  2l3t  (to-day). 

Wireless  Socibtit  of  Ljsdox. 
fi  II. III.     .4t  the  Institution  of  Civil  Engineers,  Great  George-street, 
London.    S.W.     Paper    on    "  Some    Methods    of    Eliminating 
Atmospherics  in  Wireless  Reception."  by  Mr.  P.  Coursey. 
Royal  Institution. 
9  p.m.     At   .\lb3marle-3treet,    London,    W.     Discourse   on   "  The 
Th»rniionic   Valve   in   Wireless  Telegraphy   and   Telephony," 
by  Prof.  J.  A.  Fleming,  D.Sc,  F.R.S. 

TaESDAY,  May  25tll. 

*  Royal  Institution. 

•3  ii.m.     At    Albemarle-street,     London,    W.     Lecture    on    "  The 
!•; dilution  of  Large  Bridge  Construction,"  by  Major  C.  E.  Inglis, 
O.B.E.  (L3cture  I.). 
FRIDAY,  May  2Sth. 

Royal  Sjc-iety  of  Arts. — Indian  Section. 
i.30  p.m.     At    John-street,    Adelphi,    London,    W.C.     Paper    on 
'■  Lignite,"  by  Prof.  W.  A.  Bone,  F.R.S. 

■TuNioR  Institution  of  Engineers. 
7.30  p.m.     At  39,  Victoria-street,  London,  S.W.     Ijccturette  "  Two 
Years  as  an  Engineer  in  the  Grand  Fleet,"  by  Mr.  A.  Arnold. 
Phy.sical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  Imperial  Institute-road 
S.     Kensington,     London,    S.W.       Discussion     on    "  X-Ray 
Spectra,"  to  be  opened  by  Sir  W.  H.  Bragg,  F.R.S. 
Royal  Institution. 
9  p. III.     At  Albamarle-street,  London,  W.     Discourse  on  "  Crystal 
Structure,"  by  Prof.  W.  L.  Brag,',  M.A. 
SATURDAY,  May  29th, 

R)Y-AL  Institution. 
3  p.m.     At  Albamarle-street.   London,    W.     Tvniall   L3cture   on 
••  The  Theory  of  Relativity,"  by  Dr.  J.  H.  .Joans,  F.R.S. 

T?ie  Editorial,  Advertisement  and  Publishing  Offices  of  "The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electriciajj  "  is  £2.  12.  0.  per  annum 
in  the  U nited  Kingdom,  and  £.2.  14.  0.  per  aimutn  Abroad.  Advertise- 
ment Rates  can  he  obtained  on  application  to  the  Manager.  Advertise- 
ment Copy  and  blocks  should  he  received  on  the  Friday  preceding  dale 
of  publication 
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Notes. 


Commercialism  v.  Technology. 

It  is  in  many  way.s  distinctly  unfortunate  that  tlie  teclinical 
development  of  wireless  telegraphy  in  this  country  has  been 
clouded  by  the  sensational  occurrences  on  the  commercial 
side  with  which  it  has  been  connected.  While  paying 
just  tribute  to  the  perspicacity  of  the  interests  which 
have  established  this  science  on -a  sound  financial  basis,  we 
must  equally  regret  that  this  same  business  consolidation  has 
tended  to  a  corresponding  lack  of  enterprise  on  the  technical 
side.  The  reason  for  this  is  not  hard  to  discover.  Once 
designs  and  methods  are  settled  the  grouping  of  interests 
under  one  head  tends  to  stagnation  rather  than  to  jjrogress, 
with  the  result  that  greater  attention  is  paid  to  comisaratively 
unimportant  imjjrovements  than  to  the  development  of  new 
ideas  likely  to  render  obsolete  the  equipment  now  being  used. 
As  we  pointed  out  rather  over  a  year  ago,  as  far  as  we  can 
ascertain,  for  there  is  great  secrecy  about  these  matters,  pro- 
gress on  the  technical  side  of  wireless  telegraphy  in  this  country 
has  not  been  so  great  as  it  probably  would  have  been  had 
conditions  been  diif  erent.  If  wireless  telegraphy  was  approach- 
ing the  asymptote  of  its  progress  this  would  be  no  great  matter, 
but  it  is  most  regrettable  that  a  science  which  has  hardlv 
started  upon  its  career  of  progress  should  be  handicapped  in 
this  way.  We  should  like  to  see  a  wider  interchange  of  ideas,  a 
greater  recognition  of  new  work  and  a  determination  to  push 
iorward  rather  than  to  rest  on  past  achievements.  Real 
growth  will  depend  on  this  being  done. 


The  Development  of  the  Poulsen  Arc 

Ox  another  page  of  this  issue  we  publish  an  article  bv  Mr. 
C.  F.  Elwell,  whose  work  in  connection  with  the  commercial 
development  of  the  Poulsen  arc  is  well  known  to  readers  of 
The  Electeiciax.  This  system  started  badly  and  received, 
probably  undeservedly,  a  bad  name,  from  which  it  is  still 
suffering  to  some  extent.  It  will  therefore  come  as  a  surprise 
to  our  readers  to  learn  to  what  extent  this  system  is  being 
used,  not  only  for  short  distances,  but  for  what  may  be  aptly 

,  called  international  work.  The  map  which  we  publish 
iUustrates  this  in  striking  form.  From  the  ill-fated  30  kw. 
station  at  Knockroe  to  the  200  kw.  stations  at  Rome  and 
Lyons  is  a  long  step  and  could  not  have  been  accomplished 
without  clos?  attention  being  successfully  paid  to  technical 

and  commercial  details.    The  system  is  also  being  satisfactorily 


used  by  our  own  Admiralty,  and  may  be  said  with  truth  to 
be  a  considerable  factor  in  the  development  of  this  form  of 
communication.  A  great  deal  of  credit  for  this  state  of  things 
must  be  given  unreservedly  to  Mr.ELWELL.who  has  accomplished 
what  he  has  accomplished  in  the  face  of  almost  overwhelming 
difficulties. 

The  English  Doctor  of  Philosophy, 

Ox  another  page  of  this  issue  Dr.  Butler  Burke 
discusses  a  point  of  some  interest.  Graduates  of 
other  universities  have  been  admitted  to  Cambridge  for 
some  twenty-five  years,  but  they  have  sufEered  under 
the  disability  of  having  nothing  to  show  for  their  work  at  that 
seat  of  learning,  but  the  ordinary  B.A.  or  M.A.  degree.  This 
ha«  now  been  altered  by  the  institution  of  a  Degree  of  Doctor 
of  Philosophy,  which  will  be  conferred  on  those  who  have 
successfully  passed  through  a;  post-graduate  course  and  have 
fulfilled  certain  other  conditions.  This  alteration,  while 
providing  for  the  future,  has  conferred,  in  Dr.  Burke's  opinion, 
an  unmerited  slight  on  those  who,  having  negotiated  the  same 
course,  will  remain  simple  B.A.'s.  This,  he  considers,  is  a 
handicap  in  future  Ufe,  as  employers  fail  to  distinguish  between 
various  degrees  of  the  same  name,  and  are  inclined  to  think 
more  of  a  Ph.D.  obtained,  say,  at  some  college  in  the  back- 
woods of  America  than  of  a  B.A.  obtained  at  Cambridge.  It 
is  a  view  that  is  so  generally  held  that  we  suppose  there  must 
be  something  in  it.  But  at  the  same  time  we  give  employers 
credit  for  a  certain  intelligence  ir>  these  matters  and  feel  that 
the  whole  thing  has  been  rather  exaggerated.  At  the  same 
time  the  B.A.  degree  in  our  older  universities  is  too  wide  in 
its  scope  and  an  improvement  is  likely  to  result  from  the  estab- 
lishment of  new  distinctions  confined  to  scientists  and  engineers. 

Electrical  Engineers  and  Devolution. 

The  proposal  to  hand  over  certain  of  the  powers  now 
wielded  bv  Parliament  to  local  legislative  bodies  for  England, 
Scotland  and  W'ales  is  one  that  is  deser\"ing  of  more  attention 
from  electrical  engineers  than  it  wtII  probably  receive.  An 
increasing  proportion  of  the  time  of  the  Houses  of  Parliament 
is  now  allotted  to  measures  which  are  either  of  really  first 
rate  importance  or  are  part  of  a  programme  for  the  establish- 
ment of  a  new  world.  The  result  is  that  that  part  of  the 
politician's  duties  which  should  consist  in  controlling 
finance  and  administration  is  more  and  more  neglected, 
since  not  even  a  Member  of  Parliament  can  squeeze  more 
than   a   certain   amount   of  work   into  the   2-1   hours.     Bills 
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promoted  by  local  interests  receive,  therefore,  the  scantiest 
of  consideration.  From  the  point  of  view  of  efficiency  the 
principle  of  the  proposed  change  is  therefore  good.  But 
whether  the  proposal  that  one  and  the  same  members  should 
sit  in  the  Imperial  Parliament  for  part  of  the  year  and  in 
the  local  Parliaments  for  the  rest  of  the  year  is  equally  good 
is  to  be  doubted.  We  should  have  thought  it  would  rather 
neutralise  the  relief  which  these  local  bodies  are  supposed 
tri  afford  to  our  over- worked  ii'L'islators. 


Government  by  Bureaucracy. 

We,  however,  hope  that  one  result  will  be  that  closer  con- 
sideration will  be  given  to  the  details  of  the  various  Bills 
presented.  Under  the  present  arrangement  we  are  fast 
approaching  Government  by  bureaucracy.  A  mere  skeleton 
of  a  Bill  is  put  forward  by  some  department  or  local  autho- 
rity, and  is  hurried  through  Parliament  with  the  minimum 
of  examination.  Subsequently,  the  ta.xpayer  finds  that  his 
so-called  representatives  have  allowed  another  outcrop  of  the 
bureaucratic  forest  to  be  planted,  and  a  further  demand  to 
be  made  on  his  pocket  for  some  object  which,  however  good 
it  may  be  in  theory,  has  never  been  discussed  and  criticised 
as  it  should  have  been.  'Another  tendencv  is  to  introduce 
clauses  which,  though  they  bear  the  mark  of  innocency  on 
their  surface,  confer  powers  which  are  often  most  inequitably 
employed.  That  is  one  phase  of  present-day  life  to  which 
these  proposed  local  Parliaments  might  well  pay  attention. 
Another  is  the  increasing  demands  made  by  administrative 
departments  on  the  time  of  ])rivate  individuals  by  requiring 
that  all  sorts  of  information,  useful  or  the  reverse,  be  furnished 
under  heavy  penalties  for  non-compliance.  As  is  rather 
pathetically  pointed  out  in  a  recent  issue  of  "'  Ways  and 
Means,"'  a  Government  department's  appetite  for  statistics 
is  insatiable,  and  the  oftener  they  are  furnished  with  informa- 
tion the  oftener  they  require  more,  whether  they  have  already 
got  it  or  not.  The  result  is  an  ever-increasing  volume  of 
useless  correspondence,  a  growing  stafi  of  officials,  and  a  very 
natural  irritation  on  the  part  of  the  ordinary  man,  who  cannot 
order  some  one  else  to  fill  in  the  form  which  he  receives  by 
almost. every  pos^t. 

♦ 

Qualifications  of  Municipal  Officials, 

A  POIST  which  will  be  of  interest  to  those  electrical  engineers 
who  believe  that  something  should  be  done  to  increase  their 
political  and  professional  status  was  raised  in  the  House  of 
Commons  when  the  Coventry  Corporation  and  the  AVallasev 
Corporation  Bills  came  up  for  third  reading.  Both  these  Bills 
contained  a  clause  providing  that  only  members  of  the  Institute 
of  Chartered  Accountants  and  of  the  Society  of  Incorporated 
Accountants  should  be  elected  auditors  in  these  two  towns. 
Accountants  belonging  to  other  societies  naturally  objected, 
and  eventually  it  was  decided  that  the  offending  clause  should 
be  modified  by  making  the  Ministry  of  Health's  approval  a 
necessary  preliminary  to  any  appointment.  The  important 
point  is  that  the  Corporations  concerned  recognised  the  two 
professional  societies  were  bodies  able  to  provide  qualified  men. 
It  is  a  recognition  of  professional  status  we  should  like  to  see 
carried  further — -even  to  electrical  engineers.  Membership  of 
one  or  other  classes  of  the  Institution  of  Electrical  Engineers 
should  be  a  necessary  preliminary  to  all  but  the  most  humble 
appointments  in  a  municipally  owned  electricity  undertaking. 
In  many  cases,  of  course,  such  membership  is  a  matter  of 
course  ;  but  there  are  others. 


led  to  much  unnecessary  litigation.  The  plaintiff  was  a 
gentleman  who  had  a  financial  interest  in  an  electriial  com- 
])any  and,  Iieim;  irritated  by  a  request  from  the  manager  for  a 
further  advance,  wrote  a  letter  to  the  defendant,  his  con- 
fidential adviser,  instructing  him  to  investigate  the  affairs  of 
the  com]>any.  The  letter,  which  contained  libellous  statements 
about  a  former  manager  and  the  auditor  of  the  com]iany,  was 
handed  by  defendant  to  his  partner,  and  the  latter,  when  he 
went  to  the  office  of  the  company  for  the  j)urpose  of  making 
the  investigation  desired  by  plaintiff,  accidentally  dropped  the 
document,  and  its  contents  were  communicated  by  the 
manager  to  the  persons  libelled.  Litigation  ensued  and 
plaintiff  had  to  pay  £1,770  for  damages  and  costs.  In  order 
to  recover  this  sum  plaintiff  sued  the  defendant  on  the  ground 
that  the  actions  for  libel  would  not  have  been  started  were  it 
not  for  the  negligence  of  the  defendant.  The  history  of  this 
action  is  a  good  illustration  of  the  vagaries  and  of  the  un- 
certainty of  the  law.  The  jury  found  for  the  plaintiff  and 
assessed  the  damages  at  £650,  but  Mr.  Justice  Darling  held 
that  the  aciion  was  not  maintainable  and  judgment  was  given 
for  the  defendant.  On  appeal  this  decision  was  reversed  (bv 
two  to  one)  and  judgment  was  entered  for  the  plaintiff  for  the 
nominal  sum  of  20s.,  but  without  costs.  Now  the  House  of 
Lords  (by  three  to  two)  has  dismissed  the  appeal  of  Mr.  Weld- 
Blundell.  and  though  we  sympathise  with  that  gentleman, 
we  think  the  judgments  of  Lords  Duneuix  and  Sumner  are 
right.  The  case  was  remarkable  for  the  elaborate  arguments 
on  the  duty  of  agents,  the  measure  of  damages  in  actions  for 
negligence,  and  the  meaning  of  certain  legal  terms,  and 
though  the  plaintiff  may  have  secured  the  honour  of  giving 
his  name  to  what  lawyers  term  a  leading  case,  it  must  have' 
been  an  expensive  luxury. 


Legal  Liability  of  Advisers. 

CoxsuLTiNT.  engineers  and  others  who  are  called  upon  to 
act  in  an  advisory  capacity  will  be  interested  in  the  recent 
judgment  of  the  House  of  Lords  in  the  ca.se  of  Weld-Blundell 
t.  Stephens.    The  facts  are  somewhat  complicated  and  have 


The  University  of  London. 

Probably  tlif  most  hopeful  sign  of  the  times  is  the  great 
interest  which  is  being  manifested  in  the  development  of 
university  and  higher  education  in  this  country.  Nearly  all 
universities  and  university  colleges  are  overcrowded  and  in 
some  cases  intending  students  have  had  to  be  refused  ad- 
mission. In  order  to  provide  the  increased  facilities  which 
modern  requirements  demand  several  of  the  universities, 
including  those  of  London,  Bristol,  Liverpool  and  Manchester, 
are  appealinu  for  large  sums,  but  the  case  of  London  is  more 
important  and  urgent  than  any  of  the  other  institutions. 
Hitherto  London  has  been  without  a  real  university  in  the 
proper  sense  of  the  term,  although  the  existing  University 
has  undoubtedly  done  excellent  work  under  great  difficulties 
and  with  limited  resources.  We  are,  therefore,  pleased  to  see 
that  the  Government  has  offered  a  site  near  the  British  Museum 
for  the  erection  of  central  buildings  which  would  serve  as  new 
headquarters  for  the  University  and  for  some  of  the  colleges 
and  institutions  connected  with  it.  Though  a  cheaper  and 
equally  convenient  site  may  be  secured  elsewhere,  the  site 
offered  by  ilr.  Fisher  has  many  advantages.  It  is  centrally 
situated,  and  it  is  in  close  proximity  to  the  British  Museum, 
the  University  College,  the  London  School  of  Economics  and 
other  centres  of  academic  instruction  ;  and  provided  the 
Senate  of  the  University  could  get  over  the  financial  difficulty 
London  might  at  last  have  a  real  university  quarter.  The 
main  change  contemplated  is  that  the  University  should  give 
up  its  occupation  of  the  Imperial  Institute  Buildings,  South 
Kensington,  and  also  of  the  King's  College,  Strand.  It  has 
been  calculated,  however,  that  to  provide  accommodation 
equal  to  that  now  given  at  South  Kensington  it  would  be 
necessary  to  raise  at  least  £4,000,000  for  the  erection  and 
equipment  of  new  buildings,  and  as  the  South  Kensington 
premi.ses  are  held  free  of  rent,  rates  and  taxes  these  charges  might 
mean  an  annual  burden  of  £.50,000  or  £60,000.      We    believe 
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that  the  University  has  special  claims  upon  the  Government, 
iipou  the  London  County  Council  and  the  other  local  authorities 
in  the  Home  Counties,  and  advantage  should  be  taken  of  the 
present  opportunity  to  prepare  and  carry  out  a  scheme  which 
would  provide  the  Capital  of  the  Empire  with  a  real  university, 
an  institution  which  would  not  only  be  a  centre  of  higher 
education  for  the  greater  London  area  hut  would  also  be  in 
everv  sense  an  imperial  university.  It  would  form  a  most 
useful  and  abiding  form  of  Imperial  War  Memorial,  and  it 
would  form  a  link  between  the  institutions  devoted  to  scientific 
and  commercial  education  in  the  various  parts  of  the  Empire. 

Electricity  v.  Gas  in  Housing  Schemes. 

The  various  schemes  for  providing  the  country  with  a  cheap 
and  abundant  supply  of  houses  do  not  seem  to  be  getting  on 
very  fast.  From  one  point  of  view  this  is  an  advantage  to 
many  station  engineers,  as  it  gives  them  a  little  breathing  space 
to  recover  from  war  conditions,  to  deal  with  the  increasing 
demaads  for  power,  to  put  up  a  fight  against  the  machina- 
tions of  the  Coal  Controller,  and  generally  to  put  their  houses 
in  order.  Nevertheless,  the  new  domestic  load  is  one  that  will 
come  along  in  due  course,  so  that  no  time  must  be  lost  both 
in  securing  it  and  in  making  arrangements  for  dealing  with 
the  increasing  demand  which  it  will  place  upon  the  network. 
This  is  all  the  more  necessary  as  gas  engineers  are  fully  alive 
to  the  importance  of  this  source  of  revenue,  and  are  putting 
forward  arguments  of  the  usual  kind  to  show  why  gas  rather 
than  electricity  should  be  the  domestic  fuel  of  the  future.  For 
instance,  Mr.  E.  L.  Oughton,  of  the  Huddersfield  Corporation 
Gas  Department,  objects  to  a  working  arrangement,  of  which 
we  had  not  heard,  whereby  the  lighting  is  to  be  effected  by  elec- 
tricity and  the  heating  and  cooking  by  gas.  So  do  we,  though 
not  for  the  same  reasons.  He  quite  rightly  points  out  that 
the  consumption  of  gas  for  lighting  purposes  is  small  com- 
pared with  that  used  for  heating  and  cooking,  and  that,  there- 
fore, it  is  better  to  have  an  "  all  gas  "  house  than  an  "  electric- 
gas  "  house.  Electrical  engineers  may  well  make  use  of  this 
two-edged  argument. 


Some  Weird  Figures. 

Whex  we  come  to  questions  of  cost  we  part  company  with 
Mr.  OuGHTON.  His  statement  that  "  if  gas  is  adopted  entirely, 
as  comjiared  with  the  alternative  of  electricity  for  lighting  and 
,gas  for  other  purposes,  the  saving  in  first  cost  must  be  from 
£15  to  £20  per  house  of  the  artisan  type  "  must  be  based  on 
some  very  curious  premises.  As  Mr.  Leonard  Milne  showed 
in  his  recent  Paper  before  the  Institution  of  Electrical  Engi- 
neers, the  present  cost  of  putting  in  a  nine-light  installation 
varies  from  about  £19  to  £11,  depending  on  the  system  em- 
ployed, so  that,  according  to  Mr.  Oughton,  the  cost  of  instal- 
ling gas  is  even  now  something  less  than  nothing,  though,  as 
he  points  out,  it  has  increased  to  "  four  times  pre-war  rates." 
Such  arguments  would  be  hardly  worth  considering  were  it 
not  that  the  expense  of  electricity  for  dome.stic  purposes  is  still 
a  convenient  bogey  wherewith  to  frighten  the  ignorant.  That 
bogey  can,  however,  be  laid  by  providing  electrical  energy 
at  a  price  within  the  range  of  all,  and  by  turning  out  cheap 
and  convenient  electrical  apjiaratus.  To  do  this  is  not  easy, 
but  it  must  be  tackled  and  effected  somehow.  Combination 
2s  one  method  that  will  inevitably  lead  to  success  and  support 
of  the  E.D.A.,  whicli  is  giving  close  attention  to  this  question, 
js  a  means  whereby  any  station  engineer  may  press  the  benefits 
of  electricity  home  to  all  those  living  in  his  area. 

The  Troubles  of  Co-ordination. 

An  e.Kample  of  one  of  the  minor  troubles  which  will  probably 
arise  from  time  to  time  during  the  co-ordination  of  the  elec- 
tricity supply  of  this  countrv  under  the  powers  given  in  the 
Electricity  Supply  Act  is  to  be  found  in  the  state   of   afi'airs 


now  existing  at  Kirkcaldy.  In  that  town  the  electricity 
undertaking  is  owned  bv  the  municipalitv.  It  has  not 
altogether  been  a  success,  and  for  good  and  sufficient  reasons 
the  Electricity  Commissioners  have  refused  leave  to  improve 
or  extend  the  generating  plant.  There  are,  therefore,  four 
courses  open.  The  undertaking  may  be  sold  entire  to  the 
Fife  Power  Company,  a  sufficient  supply  in  bulk  may  be 
taken  from  the  Power  Company  to  supplement  that  obtainable 
from  the  existing  station,  the  station  may  be  shut  down  and 
the  whole  supply  taken  in  bulk  or  the  Power  Company  may 
be  allowed  to  supply  certain  large  consumers.  There  are 
obvious  advantages  and  disadvantages  in  any  of  these  courses, 
but  the  first  is  the  one  most  favoured  by  the  Town  Council. 
It  certainly  relieves  the  town  of  any  further  responsibility  ; 
from  the  engineering  not  less  from  the  financial  point  of 
view  it  is  the  most  economical  way  of  carrying  on,  and  it 
should  ensure  a  cheap  and  abundant  supply  of  electricity. 


A  Curious  Financial  Situation. 

To  adopt  this  course  would,  liowever,  give  rise  to  a  curious 
situation.  If  the  undertaking  is  now  sold  to  the  Power 
Company  the  price  payable  would  be  the  original  first  cost 
of  the  undertaking  less  depreciation  and  sinking  fund,  but 
excluding  anything  for  goodwill.  If,  however,  at  any  future 
time  a  joint  authority  is  formed  for  that  part  of  Scotland, 
as  seems  very  probable,  the  Power  Comjsany  will  be  able 
to  sell  their  property,  including  the  part  purchased  from 
Kirkcaldy,  at  a  price  which  would  include  a  sum  for  goodwill. 
It  is  not,  therefore,  surprising  that  the  honest  burghers  of 
the  town  are  a  little  grieved  by  the  idea  of  selling  now,  nor 
is  there  any  good  reason  why  they  should  do  so.  Their 
best  course  would  be  to  retain  their  station  until  such  time 
as  an  authority  is  formed  when  they  can  sell  not  only  their 
undertaking,  but  also  its  goodwill.  In  the  meantime  arrange-^ 
ments  should  be  made  with  the  Power  Company  to  supply 
the  town  with  what  extra  energy  they  require  and  for  all 
haste  to  be  made  in  the  establishment  of  a  joint  authority. 
We  are  glad  to  see  that  the  Commissioners  approve  this  plan 
and  that  the  Power  Company  are  willing  to  assist  the  town 
in  their  present  difficulties.  It  is  this  spirit  which  overcomes 
obstacles,   and  is   a   guerdon   of  future   progress. 

Natural  and  Pure  Philosophy— and  Other  Things. 

The  relationships  of  the  various  branches  of  the  electrical 
industry  are  obviously  concerned  almost  exclusively  with  the 
sciences  or,  to  use  a  term  employed  in  the  early  te.xt  books, 
with  natural  philosophy.  Not  only  so,  but  it  is  with  the  un- 
imaginative and  mundanely  practical  side  of  the  sciences  that 
our  industries  are  engrossed,  and  with  the  higher  realms  of 
thought,  pure  ishilosophy  and  such  like,  they  have  but  the 
most  fragile  connection.  Still  there  is  a  connection.  The 
most  notable,  perhaps,  is  one  of  which  we  are  reminded  by  the 
publication  of  a  work  of  philosophical  speculation  by  Dr.  J.  T. 
Meez,  vice-chairman  of  the  Newcastle-upon-Tyne  Electric 
Supply  Company.  The  work  is  entitled  "A  Fragment  of  the 
Human  Mind,"  and  is  a  corollary  to  Dr.  Merz"s  previous  work, 
"  A  History  of  European  Thought  in  the  Nineteenth  Century," 
which  has  a  world-wide  reputation.  The  only  other  company 
which  we  can  think  of  that  can  vie  with  this  North  of  England 
Power  Company  in  its  connection  with  these  remoter  avenues 
of  thought  is  the  St.  James'  &  Pall  Mall  Company,  which  can 
boast  of  having  one  of  the  most  subtle  of  philosophical  thinkers, 
the  Rt.  Hon.  Gerald  Balfour,  as  a  director,  and  as  chair- 
man, one  of  the  most  accomplished  Hellenic  scholars  of  the  day, 
Mr.  Walter  Leaf.  Whether  any  oblique  ray  from  the 
dazzling  empyrean  of  poetry  will  ever  strike  any  of  our  indus- 
tries remains  to.be  seen.  The  only  flicker  of  such  genius  as 
yet  in  any  circles  has  been,  we  believe,  confined  to  the  flip- 
pancy of  the  limerick,  and  to  verse  which  is,  to  say  the  least 
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of  it,  lihre.  For  the  moment  we  had  forgotten  Mr.  A.  S. 
BarxaRD  who  must  certainly  receive  mention  as  a  serious 
poet.  Coming  to  music,  we  can  again  hoKl  up  our  heads, 
for  though  we  still  have  to  achieve  "  distinction "  on  the 
operatic  stage,  if  not  on  the  concert  platform .  we  have  Mr.  James 
SwiXBVRXE  as  an  eminent  writer  on  such  matters. 


Institution  Business. 

If  attoiidaiue  at  tho  Annual  Geiioral  .^l^■l■tiul;  is  to  bo  con- 
sidered as  a  measure  of  the  interest  that  the  average  member 
takes  in  the  affairs  of  the  Institution  of  Electrical  Engineers 
two  obvious  deductions  may  be  drawn  from  the  meagre 
gathering  which  assembled  last  Thursday  evening.  Either 
the  general  body  of  members  is  so  satisfied  with  the  wav 
the  business  of  the  Institution  is  being  conducted  that  it 
feels  it  is  waste  of  time  to  put  in  an  appearance  on  this  occasion 
or  else  it  is  so  dissatisfied  with  the  conduct  of  affairs  that  it 
feels  that  anything  it  could  say  or  do  would  be  of  little  use. 

We  do  not  believe  that  either  of  these  alternatives  is  the 
true  explanation.  Doubtless  there  is  little  fault  to  find  with 
the  work  of  the  Council  during  the  past  year.  But  there 
must  be  some  criticism  possible  in  matters  of  detail.  Such 
criticism  is  often  useful  and  we  believe  the  Council  welcome  it. 
For  at  least  it  shows  them  that  their  deliberations  are  being 
carefully  followed,  and  this  in  itself  is  in  some  measure  a 
guarantee  that  their  work  will  be  properly  done.  We  used 
at  one  time  to  be  told  that  the  Annual  General  Meeting 
would  be  better  attended  if  it  were  held  in  the  evening.  That 
argument  no  longer  holds.  All  the  meetings  are  now,  we  are 
glad  to  say,  held  in  the  late  afternoon  and  are  well  attended, 
so  that  half  an  hour  one  way  or  the  other  cannot  make  any 
difference. 

Criticisms  and  Tactics. 

As  it  was,  Mr.  Tapper's  and  Prof.  MacGregor  Morris's 
were  the  only  voices  raised  to  check  the  .steady  flow  of  formal 
business.  But  they  at  least  obtained  the  information  that 
the  Tothill-street  premises  are  being  offered  for  sale.  At  a 
time  when  inflated  prices  are  being  obtained  for  this  class 
of  property  this  is  a  wise  decision,  and  one  which  might  have 
been  chronicled  in  the  report  among  much  which  is  neither 
new  or  strange. 

It  is  so  many  years  since  we  last  attended  one  of  these 
functions  that  we  had  forgotten  the  procedure.  But  surely 
it  is  a  mistake  in  tactics  for  the  report  to  be  recited  in  extenso 
from  the  Presidential  Chair,  especially  as  it  had  already  been 
circulated  in  the  Journal,  admittedly  to  save  time.  Both 
the  Council  and  the  few  unofficial  members  present  were 
obviously  bored  by  this  arrangement,  which  might  well  be 
modified  on  another  occasion.  It,  perhaps,  had  the  eiJect  of 
checking  discussion,  as  by  the  time  the  reading  was  finished 
dinner  time  was  imminent,  but  that  is  all  that  is  to  be  said 
for  it. 

The  Axxual  Keport. 

The  Annual  Report,  which  we  summarise  on  another  page, 
is  rather  a  colourless  document.  This  is  partly  due  to  natural 
causes,  but  in  a  greater  degree  it  is  the  result  of  the  new 
policy  the  Council  has  adopted  of  making  the  result  of  their 
deliberations  known  to  the  general  body  of  members  as  they 
are  arrived  at  during  the  Session.  This  is  so  desirable  a 
procedure  that  we  can  well  aiford  to  dispense  with  excitement 
once  a  year. 

The  Building  axd  Subscriptioxs. 

Perhaps  the  most  interesting  paragraphs  in  the  report  are 
the  two  which  refer  respectively  to  the  Institution  Building 
and  to  the  vexed  question  of  subscriptions.     Our  home  on 


the  Victoria  Embankment  is  still  in  the  hands  of  the  Govern- 
ment and  no  date  for  its  release  has  yet  been  settled.  If  this 
delay  were  not  so  serious  it  would  be  ridiculous.  War  has 
been  over  for  more  than  eighteen  months  an<l  it  is  necessary 
that  Government  departments  of  doubtful  utility  should  be 
deflated  no  less  than  the  currency.  Fortunately,  the  former 
is  more  amenable  to  pressure  than  the  latter,  and  we  hope 
it  is  being  liroiight  to  bear.  Unless  the  push  is  long  and 
strong  our  chances  once  more  of  returning  to  the  Victoria 
Embankment  are  likely  to  be  remote. 

As  .Mr.  Roger  T.  Smith  pointed  out  at  the  annual  dinner, 
the  return  of  the  Institution  to  its  own  premises  will  mark 
the  necessity  for  further  large  expenditure.  A  rent  is  at 
present  being  obtained,  it  is  true,  and  we  suppose  that  a 
certain  sum  in  addition  will  be  granted  as  compensation. 
But  it  cannot  be  expected  that  this  will  cover  more  than  the 
reasonable  repairs,  and  it  is  well  known  that  Government 
departments,  though  perhaps  not  so  bad  as  soldiers,  are 
particularly  hard  on  the  buildings  they  occupy.  Moreover, 
the  net  sum  now  being  received,  which  amounts  to  some 
£3,850  per  annum,  will  of  course  disappear  when  the  premises 
are  once  more  regained.  We  are  not,  therefore,  .surprised  to 
learn  that  ""  the  return  of  the  In.stitution  to  its  own  i)remises 
will  compel  special  reconsiderati<m  of  financial  provision  for 
the  future.'  This  is  due  not  only  to  the  sum  that  will  be 
required  for  putting  the  building  into  proper  order,  but  to 
meet  the  increased  cost  of  administration  generally.  While 
the  latter  can,  to  some  extent,  be  met  by  increasing  the 
subscriptions,  we  suggest  that,  following  the  example  set  by 
the  Chaxcei.lor  of  the  Exchequer,  a  levy,  either  voluntary 
or  involuntary,  might  be  made  on  members  to  liquidate  the 
latter.  Electrical  engineers  have  in  many  ways  done  well 
out  of  the  war  and  have  at  least  been  placed  in  a  position, 
if  they  like  to  take  the  chance  offered,  to  do  much  better. 
If  the  word  levy  has  a  nasty  sound  we  are  quite  willing  to 
substitute  thank  offering  for  it.  But.  in  any  event,  we  think 
that  to  clear  the  debt  once  and  for  all  and  to  put  the  Institution 
finances  on  a  sound  basis  without  delay  are  highly  desirable. 
An  alternative  would  be  to  raise  the  entrance  fees  and  so 
produce  a  capital  sum,  but  this  coilld  not  be  anything  like 
so  speedily  effective.  As  regards  the  thank  offering  idea 
an  excellent  example  has  already  been  set  by  the  anonymous 
donor  who,  through  Sir  JoHX  Sxell  and  Mr.  Sydney  Morse, 
has  subscribed  £2,000  Five  per  Cent.  War  Loan  for  educational 
purposes.  This  is  the  sort  of  thing  which  we  wish  was  more 
done. 

Sectioxal  Matters. 

Turning  to  other  matters  we  are  glad  to  find  favourable 
reports  not  only  of  the  Wireless  Section  but  of  the  Informal 
Meetings  and  of  the  Students'  Section.  Electrical  engineering 
is  now  so  spreading  a  branch,  not  only  of  engineering  but  of 
technology  that  decentralisation  is  a  necessity,  and  if  sufficient 
support  can  be  found  the  idea  might  well  be  carried  further. 
The  informal  meetings  have  been  criticised  because  the  sub- 
jects dealt  with  were  not  of  a  sufficiently  technical  character. 
But  we  were  always  of  opinion  that  this  was  the  reason  of 
their  inauguration.  In  anv  event,  they  provide,  or  should  do 
so,  an  excellent  vehicle  for  the  practice  of  extempore  speaking, 
the  standard  of  which,  to  judge  by  the  examj)les  to  which 
we  are  often  obliged  to  listen  at  some  of  the  informal  meetings, 
is  badly  in  need  of  improvement. 

Recogxitiox  of  Studexts"  Needs. 

A  sentence  in  the  report  regarding  -  the  Students'  Section 

may  be  empha.si.sed  :  "  That  great  expansion  which  is  taking 

place  in  all  parts  of  the  world  makes  it,  in  the  opinion  of  the: 

Council,  of  particular  imj)ortance  at  the  present  time  for  the 
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Institution  to  have  regard  to  the  interests  of  the  younger 
members."  Comment  is  needless.  A  useful  step  has  been 
the  appointment  of  a  member  of  the  Council  to  act  as  liaison 
officer.  It  is  a  post  of  responsibility  for  which  Mr.  G.  W. 
Partridge  is  essentially  suited.  We  hope  his  successor  \yill 
do  equally  well. 

The  Council  and  Outside  Bodies. 

In  a  paragraph  near  the  end  of  the  report  the  Council  refer 
a  little  modestly  to  their  own  work,  but  this  is  compensated 
for  by  the  subsequent  information  giyen  which  shows  that 
they  have  been  both  active  in  their-  operations  and  broad  in 
their  outlook.  We  are  glad  to  see  that  the  question  of  the 
Electrical  Pro\'ing  House  is  still  under  consideration  and  that 
such  questions  as  Patent  Law  Amendment,  coal  prices  and 
supphes,  overhead  power  lines,  registration,  wiring  rules  and 
secondary  batteries  are  or  have  been  under  consideration. 

The  "  Journal  "  is  also  one  of  the  questions  that  has  been 
under  review  and  a  proposal  has  been  made  that,  with  a  view 
to  economy,  it  should  be  divided  into  sections  of  interest  to 
various  groups  and  circulated  accordingly.  This  may  be  a 
sad  necessity,  but  it  should  be  avoided  if  possible.  We 
ourselves,  and  we  have  no  doubt  our  contemporaries  are  in  the 
same  position,  find  it  increasingly  difficult  to  deal  with  all 
the  matter  presented  to  the  Institution.  The  more  necessary 
then  that  it  should  be  easily  available  to  all  members. 

We  feel  we  are  entitled  to  close  on  a  note  of  optimism. 
The  Institution  is  gradually  shaking  off  a  great  many  of  the 
dry-as-dust  ideas  which  for  so  long  retarded  its  progress. 
We  see  no  reason,  if  the  present  enlightened  policy  is  con- 
tinued, why  it  should  not  develop  into  a  real  jiower  in  the 
land. 


Permanent    Magnets. 

One  of  the  functions  of  a  technical  journal  such  as  The 
Electrician  should  be  to  act  as  a  digester  of  information. 
Or,  to  vary  the  .simile  somewhat,  it  should  so  deal  with  subjects 
in  the  electrical  world  which  may  come  to  its  notice  that 
they  are  reproduced  in  its  columns  in  the  most  straight- 
forward and  readable  form.  The  more  lengthy,  the  more 
complicated  and  the  more  important  the  matter,  the  more 
difficult  it  is  to  do  this.  All  these  adjectives  are  appUcable 
to  Mr.  Sydney  Eveeshed"s  Paper  on  ""  Permanent  Magnets,' 
recently  read  before  the  Institution  of  Electrical  Engineers, 
and  what  we  have  just  said  therefore  explains  why  we  have 
deferred  publication  and  comment  on  this  wonderfuUv 
suggestive  document  until  this  week. 

As  Mr.  EvERSHED  said  in  his  summary,  his  is  a  Pajier 
dealing  with  a  many-sided  subject,  and  we  further  agree  with 
him  that  the  thread  of  logical  sequence  is  none  too  easily 
followed.  He  sets  out  to  give  us  a  clearer  view  of  fundamental 
matters  and  to  build  up  a  theory  of  the  permanent  magnet 
which  shall  be  consistent  with  our  present-day  knowledge 
and  capable  of  ready  apjihcation  to  practical  problems. 
A  Combination  of  Hypotheses. 

As  will  be  seen  from  the  abstract  we  publish  on  another 
page,  the  Paper  is  divided  into  two  parts,  the  first  of  which 
gives  an  account  of  a  theory  of  permanent  magnetism  which 
combines  Ampere's  hypothesis,  Swing's  theory  and  Sir  J.  J. 
Thomson's  theory  of  the  atom  as  a  system  of  electrons  moving 
with  high  velocity  in  orbits  about  a  centre.  This  is  all  to  the 
good  in  these  days  when  we  are  being  urged  to  ""  think 
electronically,"  and  this  i^art  of  the  Paper  is  an  excellent 
stimulant  and  exercise  in  that  direction.  But  we  rather 
gathered  from  this  introductory  matter  that  we  were  going 
to  be  led  up  to  some  new  method  of  designing  permanent 


magnets  which  would  be  based  essentially  upon  the  author's 
combination  of  the  various  hypotheses.  In  that  we  were 
disappointed,  for  we  cannot  see  that  there  is  anything  in  the 
second  part  of  the  Pajjer — dealing  with  the  design  and  pre- 
determination of  permanent  magnets — which  requires  for  its 
conception  or  understanding  either  the  acceptance  or  the 
rejection  of  Ampere's  hypothesis  or  of  any  elaboration  thereon. 

The  Molecular  and  Other  Theories. 

Mr.  Evershed  states  that  our  point  of  view  naturally 
undergoes  a  great  change  when  we  substitute  Ampere's 
elements  for  Weber's  elements,  or  '"  current  rings  "  for 
EwiNGS  molecular  magnets.  But,  it  may  be  asked,  in  what 
respect  or  respects  do  the  essential  ideas  so  far  presented 
differ  ?  The  molecular  theory  states  in  effect  that  every 
molecule  of  a  piece  of  iron  behaves  like  a  magnet  and  may 
therefore  be  regarded  as  a  magnet,  but  how  or  why  it  cannot 
say.  The  ""  current  ring  "  theory  states  that  every  molecule 
of  a  piece  of  iron  behaves  like  a  magnet  due  to  a  current  of 
electricity  circulating  round  a  resistancelcss  orbit  about  it, 
though  how  and  why  the  current  originated  and  why  the  orbit 
should  be  resistanceless  it  cannot  say.  Both  theories  appear 
to  agree  on  the  questions  of  closed  groupings  in  unmagnetised 
iron,  and  of  orientation  on  magnetisation.  The  same  con- 
ceptions seem  to  hold  for  the  form  of  the  magnetisation  curve, 
for  the  idea  of  saturation  and  for  the  jjhenomenon  of  hysteresis. 

It  must  not  be  assumed  that  we  are  in  any  way  opposed 
to  the  current  ring  theory  or,  indeed,  to  any  theory.  We 
are  rather  putting  the  question,  as  the  average  intelligent 
electrical  engineer  would  put  it :  Does  ilr.  Evershed's 
theory  does  help  us  either  in  our  understanding  of  known 
phenomena  or  in  its  application  to  practice  1 

Permeability. 

^h.  Evershed  also  advances  the  \iew  that  the  conception 
of  substances  having  different  permeabilities  might  be 
abandoned,  and  that  the  varpng  fluxes  produced  through 
equal  sections  of  different  magnetisable  materials  subjected 
to  equal  magnetising  forces  are  produced  by  the  different 
velocities  of  the  current  rings — assuming  equal  orientations. 
If  we  concede  that  the  conception  of  the  causes  which  may 
produce  different  permeabilities  is  difficult,  we  consider, 
nevertheless,  that  the  conception  of  current  rings  which 
circulate  only  in  iron  or  other  magnetisable  substances  is 
equally  difficult ;  or  that  if  it  be  stated  that  current  rings 
circulate  in  all  substances  but  that  it  is  only  the  iron  molecules 
which  are  capable  of  orientation  then  that  concejition  is  no 
less  difficult. 

The  Effect  of  Part  I. 

We  hope  with  Mr.  Evershed  that  the  whole  question  will 
be  thoroughly  looked  into,  and  we  feel  that  he  has  rendered 
service  in  thus  bringing  it  to  the  general  notice  of  electrical 
engineers.  It  is  ju.st  possible  that  had  Part  I.  of  this  Paper  been 
read  before  some  Institution  less  interested  in  practical  matters 
than  is  the  Institution  of  Electrical  Engineers  and  had  it  been 
dissociated  from  the  life-work  of  such  a  well-known  practician 
in  the  realm  of  permanent  magnets  as  ilr.  Evershed,  it 
would  have  been  regarded  with  mild  indifference.  But  as  it  is, 
it  has  certainly  stimulated  thought,  and  we  look  forward 
with  interest  to  reading  the  author's  replies  to  the  many 
pregnant  questions  put  to  him  by  several  speakers  during  the 
discussion. 

The  second  part  of  the  Paper  met  with  universal  approval — 
save  for  the  symbols  used  wliich,  as  we  mentioned  last  week, 
not  only  jarred  but  made  the  understanding  of  the  Paper 
more  difficult  than  it  need  have  been — and  we  look  forward 
"to  its  real  completion  in  the  third  part,  upon  which  Mr.  Ever- 
shed is  now  at  work. 


590 


THE  ELECTRICIAX. 


>Iay  28.    1920 


A  Method  of  Keeping  Record  of  Cable  Repa 


irs. 


IIONAl 

I  suppose  tluit  t'ViTv  uible  engineer  hns  his  own  pet  method 
of  keeping  records  of  cable  repairs,  and  that  these  methods 
are  many  and  also  s,Tve  their  purpose.  As  I,  however,  have 
found  my  own  method  particularly  useful  tjiroush  inanv  years 
of  use,  and  know  that  others  have  also  found  it  so.  thi-s  niay 
perhaps  serve  as  an  excuse  for  giving  it  a  wider  pnblicitv  in 
the  hope  that  it  may  become  still  more  useful.  A  record  of 
cable  repairs  may  seem  on!y  a  small  matter,  but  I  am  sure 
that  all  cable  engineers  will  agree  with  me  that  a  well-kept 
record  of  the  various  repairs  in  a  cable  saves  many  hours  in 
the  year  spent  in  looking  up  references  in  old  splice  lists  and 
reports,  particularly  if  the  cable  happens  to  be  old  and  subject 
to  frequent  interruptions. 

The  annexed  diagram  showing  a  section  of  ix  cable  from 
about  2W  to  260  miles  from  the  cable  hut  will  jxThaps  serve  to 
illustrate  the  method,  when  the  following  explanation  is  added. 
The  record  is  preferably  kept  on  squared  paper  in  book  form, 
or  folded  up  concertina-like,  each  page  being  about  24  in. 
long,  and  comprising  about  60  miles  of  cable,  or,  still  better, 
kept  on  millimeter  paper,  where  each  centimeter  might  repre- 
sent 1  mile  of  cable.  As  shown  in  the  diagram,  the  cable  is 
laid  down  giving  not  only  details  of  lengths  and  tvpes — 
heavy  lines  representing  heavy  types — but  also  depths  of 
water,  &c..  and  if  the  cable  happens  to  be  passing  close  to  the 
shore  some  landmarks  might  also  be  added.  In  the  present 
case  it  will,  for  instance,  be  noticed  that  the  cable  is  passing 
abreast  of  Black  Island.  210  miles  and  abreast  of  Cape  Cook" 
236  miles  from  the  cable  hut. 

The  various  repairs  are  marked  down  by  two  lines,  the 
upper  lines  representing  cable  picked  up,  the  lower  line  cable 
laid  out.  The  position  of  the  break  is  also  marked  as  well  as 
the  condition  of  the  cable,  the  nature  of  the  bottom  and 
particulars  of  types  picked  up  and  laid  out.  If  spare  cable 
be  laid  out  this  might  be  shown  in  red  in  order  more  easily 
to  distinguish  it  from  relaid  cable.  Other  details  that  might 
be  added  will  also  easily  suggest  themselves,  for  instance, 
the  insertion  of  test  results  may  come  very  useful. 

If  splices  from  one  rejjair  are  picked  up  in  a  later  repair,     -^ 
they  are  connected  by  lines,  as  in  this  manner  it  is  more  easily 
seen  that  they  have  been  removed  and  references  to  the  splice 
lists  thereby   facilitated. 

If  a  record  of  the  various  repairs  in  a  cable  has  been  kept 
in  this  manner  for  years,  the  history  of  the  cable  will  be  seen 
at  a  glance,  and  many  interesting  and  useful  inferences  may 
be  drawn  from  it. 

For  instance,  referring  to  Group  III.  in  the  diagram  w'e 
find  that  shortly  after  the  cable  was  laid  in  1873  it  was  evi- 
dently found  that  it  crossed  a  fishing  bank  about  230  miles 
from  the  cable  hut,  as  repairs  due  to  fishing  boats  are  crowded 
together  about  this  time.  It  was,  therefore,  deemed  advisable 
to  renew  it  with  a  heavier  type  (7  tons)  from  221  to  240  miles 
from  shore,  and  this  remedy  evidently  was  satisfactory  as  no 
repairs  have  since  taken  place  in  this  localitv. 

Referring  to  Group  II.  we  notice  that  in  a  repair  in  1895 
a  break  was  found  being  due  to  corrosion,  and  that  the  cable 
generally  was  in  a  bad  condition,  and  that  in  a  subsequent 
repair  in  1897  in  the  same  locality  the  break  was  also  due  to 
corrosion,  and  the  cable  also  in  a  bad  condition  ;  it,  therefore, 
seems  reasonable  to  infer,  that  the  cable  in  this  locality  is 
weak  and  wants  renewal. 

On  the  other  hand,  we  find  by  referring  to  Group  I.  that  the 
cable  in  a  repair  in  1896  due  to  an  anchor  was  still  in  good 
condition ;  the  interruption  may,  therefore,  so  to  speak,  be 
neglected,  and  the  locality  also  seems  safe  enough  as  only  this 
solitary  interrujjtion  has  taken  place  since  the  cable  was  laid. 
If  the  cable  has  been  subjected  to  many  repairs  it  will, 
however,  be  found  as  years  pass  that  in  records  kept  in  this 
manner  the  position  of  the  splices  are  altered  in  respect  to 
their  original  position,  owing  to  the  lengths  picked  up  and  laid 
out  often  being  different ;  it  may,  therefore,  sometimes  be 
advisable  to  introduce  a  correction  of  the  lengths  as  shown 
in  the  diagram  as  having  been  done  in  1900.  In  such  a  cor- 
rection it  will  be  found  useful  to  add  the  lengths  in  miles  of  the 
various  pieces  in  order  to  facilitate  references  to  the  splice  lists. 
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Pakt  I. 


INTERNAL  MECHANISM. 

Explanations  of  the  action  of  permanent  magnets  ai-e  given  in 
text-book.*!,  and  there  is  much  information  in  scattered  Papers  ; 
but  the  literatiu-e  is  a  discomiected  record  of  facts,  without  any  full 
account  of  the  modern  theory  of  permanent  magnetism,  and  afford- 
ing no  basis  for  numerical  predetermination.  The  first  part  of 
tliis  Paper  outlines  the  theory  of  permanent  magnetism  favoured 
by  the  author.  Equations  are  subsequently  described  ;  and  in  the 
second  part  examples  of  predeterminations  are  given. 

Theories  of  ^Ligxetic  Attractive  JL^tter. 

There  are  two  ways  of  regarding  a  magnet.  There  is  the  concep- 
tion of  magnetic  poles,  from  which  the  force  radiates  equally  in  all 
directions,  the  observed  forces  being  regarded  as  due  to  imaginary 
magnetic  attractive  matter  distributed  in  a  layer  of  varj^ing  thick- 
ness over  the  surface  of  the  magnet.  The  theory  assumes  the  magnetic 
matter  to  be  of  two  kinds,  positive  and  negative — north  and  south. 
Such  a  theory  could  not  carry  us  far,  and  to  forecast  the  performance 
of  magnets  of  the  ordinary  forms  used  in  practice  we  must  turn 
el.sewhei'e  for  guidance. 

The  work  of  Faraday  changed  the  older  perspective.  To  his  mind, 
action  at  a  distance  was  unthinkable.  He  saw,  in  imagination,  lines 
of  force  extending  from  the  magnet  throughout  the  surrounding 
magnetic  field,  and  the  conception  of  a  magnetic  circuit  naturally 
followed.  On  this  basis  Hopkinson  solved  the  problem  of  fore- 
casting the  performance  of  a  dynamo. 

FoUowing  Hopkinson.  the  author  predetermines  the  performance 
of  permanent  magnets  by  a  process  of  step-bj'-step  integration.  The 
method  is  readily  applicable  to  any  permanent  magnet  in  which 
the  magnet  and  its  external  tield  constitute  a  fairly  well-defined 
magnetic  circuit,  the  one  outstanding  exception  being  the  ordinary 
bar  magnet  of  uniform  cross-sectional  area. 

The  product  of  the  total  surplus  magnetomotive  force  into  the 
magnetic  flux  constitutes  the  external  energy  of  a  magnet  available 
for  use  in  an  place  where  it  is  desired  to  have  a  magnetic  field  or 
magnetic  flux.  The  external  or  available  energy  may  be  readily 
deduced  from  the  cyclic  curve  of  the  steel  used,  and  the  maximum 
external  energv'  which. can  Ije  maintained  by  a  unit  volume  of  any 
kind  of  steel  is  the  criterion  by  wliich  the  value  of  the  steel,  as  a 
material  for  permanent  magnets,  should  be  judged. 

The  only  known  som-ce  of  magnetic  induction  is  an  electric  current. 
Ampere  long  ago  gue.ssed  that  inside  a  permanent  magnet  were 
electric  currents  flowing  in  molecular  circuits.  The  molecular 
ciu:rent  is  now  no  longer  in  doubt,  and  permanent  magnetism  must 
be  explained  in  terms  of  Amjjeres  hypothesis  and  Ewing"s  well- 
kno«ii  theory.  The  fact  that  any  small  particle  of  steel  in  a  per- 
manent magnet  is  itself  a  little  magnet  long  ago  suggested  the  idea 
that  the  idtimate  elements  of  molecular  or  atomic  dimensions  were 
also,  in  effect,  permanent  magnets.  Various  hv-potheses  of  an 
artificial  kind  were  devised  to  account  for  the  peculiar  relation  be- 
tween the  applied  force  and  the  resulting  magnetisation. 

^Vhen  the  cycUc  character  of  the  magnetisation  curve  had  been 
recognised,  Ewing  swept  away  the  rather  fantastic  hypotheses  for 
the  control  of  the  magnetic  molecules  by  sho\\'ing  that,  if  we  sup- 
posed each  molecule  to  be  free  to  turn  about  a  pivotal  axis  at  right 
angles  to  its  magnetic  axis,  the  ordinary  magnetic  attractions  and 
repulsions,  which  would  naturaUy  take  place  between  neighbouring 
magnetic  molecules,  were  alone  sufficient  to  account  for  everv  charac- 
teristic featiu'e  of  the  highly  complicated  cyclic  curve. 

Swing's  theory  was  published  nearly  30  years  ago.  Our  know- 
ledge of  electrons  has  definitely  turned  the  scales  in  favour  of  Am- 
pere's hypothesis,  and  we  may  assume  the  existence  of  a  molecular 
current,  or  current  ring,  carrying  a  jiermanent  constant  cmrent  and 
behaving  like  the  actual  molecule. 

Terms,  Defixitioxs  .tsD  Symbols. 
SymboU. — F,  inherent  magnetomotive  force  or  "  motive  force,' 
per  centimetre  length ;  /.  motive  force  expended  inside  the  mag- 
netised body,  per  centimetre  length  ;  o,  surplus  motive  force  of  a 
magnetised  body,  per  centimetre  length,  F=/— 9  ;  H.  extraneously 
applied  motive  force  acting  inside  a  magnetised  body  or  mass  of 
current  rings,  per  centimetre  length ;  R,  r,  magnetic  reluctance  : 
k:  magnetic  conductance ;  B.  magnetic  flux ;  B,  resultant  flux 
density  created  by  the  combined  action  of  F  and  H  ;  ^,  the  magnetic 
induction,  i.e.,  a  magnetic  condition  in  space  created  by  the  inherent 
magnetomotive  forces  of  a  masnetised  body  or  oriented  mass  of 
cm-rent  rings.     When  an  extraneous  motive  force,   H,  is  present, 
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B^^  -H,  numerically  ;  V,  the  total  surplus  motive  force  available 
for  use  outside  a  magnet ;  i.  the  strength  of  the  electric  current  in  a 
current  ring,  or  magnetic  molecule  ;  s,  the  area  of  the  cm-rent  ring 
or  molecular  cii-cuit  ;  N  the  numljer  of  current  rings  or  magnetic 
molecules  per  cubic  centimetre  ;  <l.  the  average  distance  between  the 
centres  of  contiguous  magnetic  molecules;  XY,  rectangular  co- 
ordinates « ill  be  used.  The  magnetic  circuit  is  supposed  to  be  drawn 
as  a  development  in  a  straight  line,  the  magnetic  axis  being  the  axis 
of  .r  ;  9,  the  effective  angle  to  which  the  current  rings  in  a  magnetised 
body  have  been  oriented.  It  is  the  angle  of  inclination  between  the 
effective  or  resultant  direction  of  the  magnetic  axes  of  a  mass  cmrent 
rings,  and  the  axis  of  ,'/  or  Y  direction.  9  is  an  angle  such 
that  n  sin  9  is  the  algebraic  sum  of  the  sines  of  the  individual  angles 
of  inchnation  of  n  current  rings. 

The  Motive  Force  of  Orie>"ted  Current  Rises. 

.Suppose  that  a  piece  of  munagnetised  iron  {«.£.,  a  ma$s  of  current 
rings  in  which  the  orientation  angle  is  zero)  has  been  subjected  to 
the  magnetic  field  of  an  extraneous  motive  forc-e  acting  in  the  X 
direction.  Then,  using  the  notation  given  above,  the  author  shows 
that  the  effective  motive  force  of  the  oriented  mass  will  be 
F=i7ZHi=4:-siN  sin  9. 

When  0  is  a  right  angl-,  the  motive  force  per  centimetre  attains 
its  maximum  value  F„,=4:-sifi  and  F=F„  sin  9-, 

Systematic  DisTRiBrTiON  of  Cttrrext  Rixgs 
A  piece  of  iron,  once  magnetised,  retains  some  of  the  magnetisation 
after  the  removal  of  the  extraneous  magnetising  force.  The  oriented 
current  rings  are,  therefore,  in  equilibrium  when  the  iron  is  in  the 
permanently  magnetised  state  ;  the  algebraic  sum  of  the  torques 
acting  on  any  current  ring  is  zero.  Assuming  the  atomic  currents 
to  Ije  constant,  any  two  or  more  current  rings  ^nU  tend  to  turn  on 
their  pivotal  axes  in  directions  which  ^vill  increase  their  joint  energy. 
Hence,  a  mass  of  rings  cannot  he  in  stable  equilibrium  if  the  magnetic 
axes  of  the  rings  are  pointing  indifferently  in  aU  dii-ections.  Move- 
ments of  rotation  would  go  on  until  some  systematic  grouping  of 
motive  forces  had  given  rise  to  a  number  of  bonds  of  mutual  induction 
holding  the  whole  mass  of  rings  in  stable  equilibrium.  In  the 
original  Paper  the  author  presents  diagrams  illustrating  these  con- 
ditions. 

In  a  piece  of  iron  or  steel,  of  sufficient  size  to  contain  a  large 
number  of  crystals,  there  will  be  tribes  of  molecules  regularly  formed 
in  parallel  fines  of  groups.  After  orientation  in  the  X  direction, 
the  magnetic  axes  of  the  concentrated  groups  i\t11  point  in  every 
possible  direction  while  they  are  arranging  themselves  during  the 
transitional  stage.  Under  the  action  of  an  extraneous  field  in  the 
limit,  every  ring  might  be  oriented  to  90  deg.  But  on  the  removal 
of  the  extraneous  field  the  ciu-rent  rings  will  return  to  the  angular 
position  they  naturally  occupy  as  members  of  locally  oriented 
groups.  The  principle  of  maximum  energj"  strongly  suggests  the 
tribal  condition,  and  there  is  exi^erimental  evidence  pointing  to  the 
same  conclusion.  The  existence  of  tribes  of  molecules  implies  tribal 
boundaries  of  some  kind.  In  crystafiine  substances,  like  iron  and 
steel,  each  minute  crystal  may  constitute  a  tribe. 

The  EQurLTBRiuM  of  a  Mass  of  Cukrext  Rings. 

The  torques  acting  on  the  average  current  ring  in  an  oriented  mass 
\\-\W.  arise  in  four  ways — namely,  ( 1 )  from  the  usef vil  induction  3  in 
the  A'  direction,  this  being  what  may  be  called  the  principal  torque  ; 
(2)  from  the  transverse  induction  S,,  due  to  the  tribal  condition, 
which  may  be  referred  to  as  the  tribal  torque  ;  (3)  from  the  rate  of 
change  of  the  mutual  induction  of  closed  or  self-contained  groups  ; 
and  (4)  from  the  rate  of  change  of  the  mutual  i  nduction  of  oriented 
groups.  These  four  torques  are  inherent  in  the  oriented  system  of 
current  rings  and  there  may,  of  coiu:se.  be  a  torque  arising  from  an 
applied  field  created  by  an  extraneous  motive  force.  In  the  original 
Paper  expressions  for  these  various  torques  are  suggested. 
Torque  Equations. 

Assuming  the  presence  of  an  extraneous  motive  force,  H,  acting 
in  the  X  direction,  and  creating  a  field  numerically  equal  to  H, 
there  win  te  an  applied  torque  Hsi  cos  9  in  addition  to  the  inherent 
torques,  and  the  equation  of  equilibrium  will  be  G=P  -Hsi  cos  9. 
When  H  is  applied  in  the  negative  direction,  and  reduces  the  re- 
manence  flux  in  the  X  direction  to  zero,  we  have 

H.si  cos  9=.s-r  — IM(yWi— j;'i), 
where  «i  and  i-j  stand  for  the  particular  values  of  «  and  v  when  6  has 
fallen  from  the  remanence  value  to  zero.     The  value  of  negative 
extraneous  force  which  brings  about  this  condition  is  called  the 
coercive  force  Hc=  —s-i-Ti{gu^—jv^). 
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When  there  is  no  gathering  together  of  current  rings  into  con- 
centrated groups,  (/  and  /  are  zero,  and  in  that  ease  H,.  becomes  zero. 
A  material  in  which  the  magnetic  molecules,  of  equal  magnetic 
moment,  were  distributed  with  al>solute  imiformity.  would  have  no 
coercive  force  in  the  ordinary  sense ;  gi-oup  contentration  and 
coercive  force,  therefore,  go  together. 

DlFFERESTIAL   PERMEABILITY. 

One  of  the  significant  facts  connected  with  highly  magnetic 
ma  erials  like  iron  is  the  magnitude  attained  by  the  ratio  Sfl.SH, 
the  differential  permeability.  If  there  is  no  gathering  together 
of  magnetic  molecules  into  more  or  less  scjiarated  groujis,  there 
will  be  no  margin  of  positive  stability,  and  the  differential  permea- 
bility of  the  material  will  be  infinite. 

Xo  such  material  is  known  to  us,  but  in  pure  soft  iron  values  of 
SB  8H  as  high  as  iO.CHX)  have  been  ob.«erved.  The  introduction  of 
carbon  into  iron  are  j>robably  the  result  of  some  dejjarture  from 
an  almost  perfect  uniformity  of  molecular  spacing  in  p\ire  iron. 
Without  the  margin  of  stability  thus  caused  the  permanent  magnet 
•would  be  an  impossibility. 

The  extreme  smallness  of  the  margin  of  stabihty  in  iron  and  steel 
will,  perhaps,  be  realised  more  easily  by  comparing  the  principal 
positive  torque  acting  in  a  j)iece  of  ])ermanently  magnetised  iron, 
with  the  feeble  negative  applied  torque  which  suffices  to  upset  the 
balance,  and  bring  about  a  reduction  of  the  orientation  angle, 
inherent  motive  force  and  induction  to  zero.  Thus,  the  author 
presents  a  table  showing  that  for  annealed  iron  containing  a  small 
percentage  of  silicon  the  percentage  instantaneous  ditleronce  l)etween 
-f  re  and  —  ce  torques  is  only  0-13  jjer  cent,  and  in  a  hardened  tungsten 
magnet  steel  0-64  per  cent.  Apjiarently  in  iron,  and  particularly  in 
silicon  iron,  the  departure  from  uniformity  of  molecular  spacing 
is  very  slight.  Even  in  the  case  of  hardened  tungsten  magnet  steel, 
concentration  has  apparently  not  gone  very  far.  Hence,  it  may  be 
impossible  to  produce  a  magnetic  material  which,  in  virtue  of  a  far 
higher  degree  of  concentration  in  the  groups  of  magnetic  molecules, 
would  possess  a  much  greater  coercive  force  than  is  obtained  in  the 
magnet  steels  now  in  use. 

The  author  also  points  out  that  orientation  angle,  motive  force, 
induction  and  torques  are  interdejiendent,  and  that  the  equilibrium 
equation  which  he  obtains  serves  to  explain  how  the  relation  of 
P  to  H  depends  on  the  previous  history  of  the  iron. 

Disturbance  of  Torque  EquxLiBRnjii. 

Equilibrium  is  the  result  of  a  delicate  balancing  of  meehanioal 
forces  within  the  mass  of  current  rings,  and  its  maintenance  de|)ends 
on  each  contributing  factor  remaining  constant.  Although  we 
cannot  turn  individual  current  rings  round  on  their  pivotal  axes, 
it  is  easy  to  jerk  some  of  the  rings  round  in  a  haphazard  fashion  by 
mechanical  shot-ks  of  vibration.  In  that  way  considerable  changes 
in  0  and  in  the  induction  may  be  brought  about.  The  same  thing 
may  be  done  more  systematically  by  heat,  and  doubtless  in  other 
ways  The  apparent  ease  «ith  which  a  change  in  the  magnitude 
of  the  molecular  current  might  Ise  effected  by  electromagnetic 
induction  was  long  regarded  as  a  difficulty  in  Ampere's  hypothesis. 
But  it  would  require  an  enormous  magnetic  field — 100,000  gauss 
or  more — to  induce  a  change  of  even  one  ten-thousandth  part  in 
the  molecular  current.  Hence  the  current  is,  for  all  practical 
purposes,  a  permanent  and  constant  quantity,  and  likewise  the  factor 
s,  the  size  of  the  molecular  circuit,  must  remain  constant. 

In  the  presence  of  an  extraneous  motive  force  the  whole  flux 
density  is  B  =  3~H,  and  the  principal  torque  will  be  B.«i  cos  0. 
Its  value  may  be  changed  either  by  changing  the  magnetic  con- 
ductance of  the  circuit  or  the  value  of  the  extraneous  motive  force  ; 
two  ec|uivalent  modes  of  changing  the  magnitude  of  the  flux  density 
on  which  the  principal  torque  and  the  equilibrium  of  the  current 
rings  depend. 

Magxetic  CiRcnT  akd  Ohm's  Law. 

The  two  modes  of  changing  the  flux  in  a  magnetic  circuit  cor- 
respond to  the  alternative  wajTi  of  altering  the  current  in  an  electric 
circuit  by  changing  the  resistance,  or  by  making  an  addition  to  the 
E.M.F.  The  nearest  electric  analogy  to  the  circuit  of  an  ideal  per- 
manent magnet  maintaining  a  magnetic  flux  in  external  space 
is  a  battery  maintaining  a  current  in  an  external  resistance  ;  the 
point  of  ditference  being  that  the  inherent  motive  force  of  the  magnet 
varies  with  the  flux,  whereas  the  motive  force  of  the  battery  is  sub- 
stantially constant. 

The  complexity  introduced  by  the  presence  of  a  magnetic  sub- 
stance like  iron  has  notliing  to  do  with  conducting  power.  On  the 
h3rpothesis  of  molecular  currents  and  one  universal  magnetic  medium, 
the  word  permeability  ceases  to  have  any  meaning.  The  com- 
plexity is  due  to  the  conditions  of  equilibrium  among  the  oriented 


magnetic  molecules ;  and.  once  equilibrium  is  cstablishod,  the 
numerical  relation  l*>tween  magnetomotive  force  and  llux  in  a  [HTfect 
magnetic  circuit  is  as  simple  and  direct  as  that  of  K..M.I'".  and  curivnl 
in  an  electric  circuit.  Thci-e  will,  thcrefoiv,  U-  the  same  numerical 
equality  tjetwccn  the  surplus  motive  force  in  an  extended  magnetic 
circuit  and  the  negative  motive  for«^  applied  to  a  self-absorbed 
magnetic  circuit  (for  the  same  change  of  flux  density)  as  in  the  analo- 
gous but  simpler  ca.<e  of  electric  circuits. 

The  author  demonstrates  this  by  a.ssuming  two  identical  magnetic 
circuits  in  the  form  of  a  ring  of  steel,  a.ssinning  fii-st  that  the  circuit 
is  extended  by  .<cvering  the  ring  ami  introducing  an  i  ir  gap.  Next 
he  takes  the  ca.sc  of  the  application  of  an  extraneous  motive  force 
in  the  negative  direction,  applied,  for  exam])le.  by  a  coil  wound 
round  the  ring  and  carrying  a  current.  In  the  two  ca.ses  the  changes 
are  so  executed  that,  in  the  final  state,  the  deasity  B  in  the  second 
case  is  equal  to  the  induction  P  in  the  first  ca.se.  It  is  shown  that 
the  surplus  motive  force  per  centimetre  in  the  first  circuit  is  then 
numerically  equal  to  H.^,  the  value  of  H  which  makes  the  final  flux 
densities  equal. 

Thus,  notwithstanding  the  complicated  conditions  of  equilibrium 
in  a  mass  of  current  rings,  the  ultimate  relation  U'tween  the  two 
magnetic  circuits  is  precisely  analogous  to  that  of  the  extended  and 
self-absorbed  electric  circuits.  For  equivalence  of  magnetic  change, 
the  positive  surplus  motive  force  jier  centimetre  of  steel  in  the  ex- 
tended circuit  must  be  numerically  equal  to  the  negative  extraneous 
motive  force  per  centimetre  of  steel,  applied  to  the  self-absorlx?d 
circuit. 

The  expressions  for  maximum  equivalent  current  and  maximum 
intensity  of  magnetisation,  comparing  a  permanent  magnet  with  an 
equivalent  solenoid,  arc  : — 

Maximum  equivalent  current  I,„  =  sifi 

Maximum  intensit}'  of  magnetisation  J„,~siN 

ilAXIMITM    EQriV.\LENT   CURRENT    IN    IrON. 

Ewing  has  demonstrated  that  the  induction  created  by  the  inherent 
magnetomotive  forces  of  iron  camiot  be  increa.sed  Ijeyond  a  maxi- 
mum of  about  21,500  lines  per  square  centimetre,  no  matter  how 
powerful  the  applied  orienting  torque  may  Ix;.  The  maximum  in< 
duction  is  numerically  equal  to4-.5i'IM  or  47t/„„  since  «/Nis  the  maxi- 
mum equivalent  current.  Hence,  in  iron.  4-/„  =  21,500,  and  the 
exiierimental  value  of  /„,  is,  therefore,  21,r)tX)  4-,  or  about  1,700. 
The  question  arises  whether  such  a  figure  is  comi)atible  with  what 
is  known  about  electronic  atoms  ;  whether  any  probable  nmnljer 
of  electrons  jx^r  molecifle  moving  at  any  likely  sjieed  in  orbits  of 
atomic  dimensions,  and  constituting  Am]xire's  molecular  current, 
would  be  equivalent  to  17,000  amjieres  per  centimetre.  The  author 
makes  a  tentative  comparison  between  the  two  conditions,  and 
concludes  that  the  electron  would  have  a  velocity  of  the  order 
7  .  1015  v 9 ,10',  Qj.  6x10'  cm.  j)er  second;  a  speed  which  agrees 
well  enough  with  the  presumed  electronic  velocities,  being  several 
hundred  times  less  than  the  velocity  of  Ught.  Ampere's  happy 
guess  at  a  molecular  current  is  thus  justified,  and  with  more  precise 
knowledge  of  the  electron  and  the  atom  the  mere  arithmetic  of  the 
matter  cannot  fail  to  coDie  right. 

{To  be  continued.) 


Wages  and  Electricity  Charges. 


A  deputation  from  the  Home  Counties  Industrial  C'oun<il  for  the 
Electricity  Su])ply  Industry  waited  upon  the  Electricitj'  Commissioners 
last  week  in  order  to  urge  that  the  statutory  charoks  aI'Thobised 
for  Electricity  Supply  CxDERT^UiiNos  be  increased,  where  necessary, 
to  such  a  degreeas  to  enable  them  to  pay  such  wages  as  may  be  agreed 
upon  by  the  Industrial  Councils  as  proper  for  the  Industry  ;  that  the 
llinister  of  Transport  embody  an  instruction  that  such  increase  be 
devoted  primarily  to  such  purposes  and  that  increases  be  given  only  to 
undertakings  carrying  out  the  recommendations  of  the  Industrial 
Councils. 

The  deputation  was  received  by  Sir  John  Snell,  Sir  Harry  Haward 
and  Mr.  Harrj-  Booth.  Aid.  Wilkinson  exi)lained  that  their  purpose 
was  to  ask  that  the  Commissioners  might  grant  relief  to  such  Companies 
as  claimed  that  they  were  unable  to  pay  wages  in  accordance  with  the 
recommendations  of  the  Industrial  Councils  owing  to  their  financial 
position.  He  asked  that  the  relief  should  be  conditional  upon  wages 
being  jiaid  on  the  scale  recommended  by  the  Industrial  Councils.  JIf 
Spencer  Hawes  supported  the  case  in  detail,  and  Mr.  Meakins  and  Mr. 
W.  .J.  Webb  spoke  on  Ix'half  of  the  Trades  Unions. 

In  reply,  Sir  John  Snell  said  he  fully  appreciated  the  position.  He 
pointed  (At  that  various  legal  questions  were  involved,  but  he  assured 
the  deputation  that  the  Commissioners  would  give  immediate  and  full 
consideration  to  the  views  expressed  by  the  deputation. 
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Some    Notes  on  Nationalisation  of  Electricity 

Supply. 


By    J.   M.    M.    Ml'NRO,    M.I.E.E..    A.M.Insl.C.E. 


As  the  Electricity  (Supply)  Act  1919  is  now  familiar- to  all 
interested,  it  is  needless  for  our  present  purpose  to  explain 
or  criticise  it.  It  has  been  accepted  as,  on  the  whole,  an 
excellent  measure — as  a  first  step.  The  expected  second 
step  may  modify  or  endorse  the  direction  of  policy.  Mean- 
time those  who  occupy  positions  of  ''  freedom  without  respon- 
sibility "  may  contribute  suggestions.  In  forming  these, 
we  may  even  permit  ourselves  to  be  influenced  by  questions 
of  high  national  policy,  individualist,  bureaucratic  or 
collectivi-st. 

The  Extension  of  Controlled  Activitie.s. 

Though  the  present  writer  would  view  with  dismay  any 
attempt  to  extend  widely  over  electrical  power  service  the 
nationalised  methods  necessary  for,  say,  postal  or  telegraphic 
work,  he  has  long  favoured  an  extension  of  the  controlled 
activities  of  local  authorities  and  the  creation  of  local  trading 
councils  for  certain  essential  industries.  Under  any  new 
electric  reqiiiie  it  is  to  be  hoped,  for  example,  that  all  those 
communities  which  are  now  their  own  local  electrical  dis- 
tributors, will  remain  so  and  those  which  are  not  may  become 
so.  The  town  councils  as  such  are  not  suitable  undertakers 
for  the  generation  and  high  tension  distribution  of  widespread 
supplies  of  energy  for  use  beyond,  and  therefore  seldom  for 
within,  their  civic  areas.  Yet  Town  Councils  might  also 
be  empowered  and  encouraged  to  buy  at  once  at  a  fair  price 
the  power  station  of  any  authorised  undertaker  established 
for  supply  in  their  area  ;  and  this  not  to  hold  it  but  to  transfer 
it,  so  that  the  town  and  not  the  company  may  become  chief 
shareholders  in  the  District  Electricity  Authority  as  explained 
below. 

The  Position  of  the  Electricity  Commissioners. 

The  able  and  eminent  men  now  appointed  as  Electricity 
Commissioners  need  no  outside  advice,  although  they  will 
get  plenty  of  it.  But  the  Acts  which  they  will  administer  are, 
as  we  have  said,  not  yet  complete,  and  many  interests  will  be 
pulling  as  these  Acts  are  settling  into  shape.  The  scheme  herein 
advocated  was  drafted  wliile  the  ill-balanced  Coal  Commission 
was  sitting,  but  is  here  modified  in  detail  to  run,  as  far  as  may 
be,  on  the  lines  of  the  Electricity  (Supply)  Act  1919.  Its 
main  points  are  as  follows  ; — 

1.  The  Electricity  Commissioners  in  London. 

2.  The  Sub-Commissioners,  not  less  than  live  in  all,  of  which  one 
would  be  in  Scotland,  and  one  in  Wales.  Each  would  preside  over  a 
branch  office  within  his  respective  division.  They  would  be  a  con- 
venient channel  of  intercommunication  between  the  Commissioners 
and  any  district  electricity  authority,  authorised  distributor,  or  body 
of  consumers  with  a  grievance.  The  Sub-Commissioners'  soon  acquired 
famiharity  with  regulations,  their  knowledge  of  local  circumstances, 
and  their  degree  of  authority  over  minor  matters,  would  relieve  London 
of  much  oppressive  detail. 

3.  The  District  Electricity  Authorities  (D.E.A.).  These  should  be 
created  at  once.  They  are,  or  should  be,  not  debating  societies  nor 
drags  on  progress,  nor  combines  of  financial  adventurers,  but  authorised 
executive  trading  bodies,  with  statutory  powers.  They  would  in  effect 
be  '"  limited  companies  "  with  the  status  and  some  of  the  responsibihties 
and  powers  of  local  authorities.  But  the  dividends  would  be  restricted 
and  the  surplus  would  go  mainly  towards  development  and  for  reduc- 
tion of  price  of  power. 

What  the  D.E.A.  Would  Do. 

All  fuel-using  electricity  generating  stations  (hereinafter 
called  "  power  stations,"  or  simply  "''  stations  "  for  short) 
would,  as  rapidly  as  circumstances  permitted,  be  sold  and 
transferred  to  a  D.E.A.  in  exchange  for  D.E.A.  shares.  The 
rights  and  burdens  of  these  stations  wouldjgo  with  the  stations. 
The  D.E.A.  would  carry  them  on  or,  with  consent  of  the 
Commissioners,  could,  if  it  thought  fit,  contract  with  existing 
or  new  undertakers  in  respect  of  maintaining  and  running, 
or  even  of  adding  to,  a  station  so  transferred  ;  or  it  could 
close  them  down. 

A  chief  object  of  the  foregoing  is  that  the  D.E.A.  may 
secure  from  power  stations  in  profitable  areas  some  profit  to 


assist  development  in  poor  areas.  It  also  consolidates  the 
immediate  control  of  the  D.E.A.  over  the  policy,  plant  and 
operation  of  all  stations  in  and  outside  of  towns,  and  would 
save  endless  future  discussions  and  disputes.  Civic  or 
personal  capital  now  invested  in  individual  power  stations 
would  thus  become  capital  invested  in  a  D.E.A.  It  is  a 
process  familiar  in  modern  commercial  trading.  Space  for- 
bids discussion  of  the  points  of  fair  finance  involved. 

The  D.E.A.  with  consent  of  Commissioners,  may  build  new 
power  stations,  large  or  small.  Usually  these  would  be 
central  stations  for  the  further  general  supply  of  the  district, 
and  might  in  some  cases  become  the  sole  source  of  supply. 

The  D.E.A.  might  also  buy  from  a  Water  Board  electrical 
energy  in  Inilk  from  and  at  (or  close  to)  a  hydro-electric 
station. 

The  D.E.A.  would  also,  erect  (or  take  over  for  shares)  all 
high-tension  transmission  lines  and  appliances,  interconnect 
power  stations,  sell  energy  to  isolated  consumers  and  com- 
munities, and  in  bulk  to  towns,  railways,  canals  and  the  like, 
also  to  private  companies  being  authorised  local  distributors 
not  taken  over  by  a  local  authority  or  by  a  D.E.A. 

Authorised  Local  Distributors. 

Cities,  towns  and  large  villages  who  are,  or  may  become, 
authorised  local  distributors  shall  buy  in  bulk  from  the  D.E.A.  ■■ 
and  retain  or  provide  their  own  low-tension  feeders,  distributors 
and  services  and  supply  energy  to  all  consumers  within  (or 
by  permission  around)  their  own  areas.  Special  arrange- 
ments are  made  for  high-tension  mains  and  other  property 
of  a  D.E.A.  within  a  civic  area.  Thus  local  authorities  retain 
control  of  their  own  streets  and  bye-ways.  Where  a  town 
or  village  is  already  supplied  by  private  authorised  under- 
takers the  latter,  unless  bought  out  by  voluntary  arrangement 
with  the  local  authority,  shall  continue  to  be  authorised  local 
distributors  until  at  least  the  end  of  a  statutory  period. 
Thev  shall  cease,  however,  to  own  a  power  station  but  shall 
buy  in  bulk  from  the  D.E.A.  even  though  the  source  of  power 
is  a  station  built  by  them  in  their  own  area  and  now  transferred. 
But  the  D.E.A.  may  enter  into  an  arrangement  with  any 
authorised  supplier  regarding  the  continued  running  or  exten- 
sion of  an  existing  and  transferred  power  station  on  such  terms 
as  commend  themselves  to  all  parties  concerned. 

Where  the  D.E.A.  and  the  local  authority  refuse,  or  are 
unable  to  agree,  to  give  an  electricity  supply  to  any  area 
within  a  reasonable  time,  an  individual  or  a  company  may 
apply  to  the  Commissioners  for  power  to  do  so,  and,  if  autho- 
rised, may  provide  or  retain  a  power  station  for  such  .supply. 

So  short  a  summary  of  a  scheme  necessarily  omits  much 
that  will  occur  to  every  reader  ;  but  the  following  remarks 
may  elucidate  some  few  of  these  points. 

Argument.-!  against  a  Combine  of  Present  Undertakers. 

It  may  be  asked,  why  not  permit  a  coiubine  of  existing 
power  companies  and  other  authorised  undertakers  to  con- 
tinue indefinitely  to  be  the  sole  authority  in  a  district.  The 
answer  is  ((()  this  would  gift  a  monoply  to  one  set  of  private  ■ 
traders  for  private  profit,  (h)  any  necessary  public  service 
which  is  essentially  of  the  nature  of  a  monoply  and  also 
involves  considerable  powers  of  interference  with  public  and 
private  property  ought  to  be  in  the  hands  of  a  rejiresentative 
public  or  semi-public  body  ;  and  (c)  private  traders  would 
tend  to  serve  the  more  remunerative  portions  of  their  district 
and  neglect  the  development  of  the  non-remunerative.  But 
national  development  of  the  whole  country,  and  the  spreading 
out  of  industries  are  of  the  great  purposes  of  the  Act,  secondary 
only  to  economy  of  national  fuel  supply  and  the  providing  of' 
cheap  power  for  manufacturing  centres.  ■  Note  :  In  some 
cases  the  operation  of  the  scheme  outlined  in  this  article  would 
produce  a  D.E.A.  not  wholly  unlike  a  "joint  electricity 
authority  "  of  the  Act  of  1919.' 
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FlXAXCE   ANU   CONSTITI'TIOX   OF   THE    D.E.A'.  "    " 

A  further  word  or  two  may  be  permitted  uijon  the  finanee 
and  constitution  of  tlie  type  of  D.E.A..  wliicli  lias  been  here 
proposed. 

1.  Of  each  atitliorised  issue  of  shares  the  State  throufrh  the 
Commissioners  would  subscribe  for  a  proportion,  however 
small.  Let  us  be  ultra-sansruine  and  say  one-third.  The 
Electricity  t'onunissioners  would  appoint  the  Chairman  and 
also  members  or  directors  rei)resentinj;  their  State  share- 
holding. 

2.  Each  town  and  county  council  in  a  D.E.A.  district  would 
be  asked  to  declare  its  anticipated  maximum  demand  for 
electricity  to  be  purchased  in  bulk  or  otherwise  from  the 
D.E.A.  during  the  ajiproximate  term  of  years,  and  be  com- 
pelled to  subscribe  for  shares  in  a  statutory  ratio  to  that 
demand.  Presumably  it  would  be  cheaper  for  these  councils 
to  do  so  than  to  build  new  or  extend  old  generatius:  stations, 
even  if  they  were  permitted  to  do  the  latter.  The  existing 
generating  stations,  even  in  towns,  would  vest  in  the  D.E.A. 
in  exchange  for  shares  in  the  D.E.A.  and  his  transfer  would 
satisfy  a  large  proportion  of  the  compulsory  sh  re  subscription. 
Each  railway  company  desiring  power  would  likewise  declare 
a  maximum  demand  and  take  up  corresponding  shares  in  the 
D.E.A.  (but  the  high-tension  line  route  facilities  by  railways 
would  be  a  matter  of  bargaining  within  the  legal  limits  laid  down 
in  the  enabling  Act).  Local  authorities  would  be  emiwwered  to 
borrow  for  the  purchase  of  D.E.A.  shares.  All  shares  would 
be  represented  on  the  Board  of  the  D.E.A.  All  capital  schemes 
and  large  expenditure  projiosed  by  the  D.E.A.  must,  of  course, 
be  approved  by  the  Electricity  Commissioners.  As  the 
D.E.A.  would  have  their  own  technical  staff  and  consultants, 


and  the  Commissioners  have  at  t4i*ir  disposal  not  only  their 
own  skill  and  exjierience  and  that  of  a  carefully  selected  staff, 
but  also  nuiy  retain  consulting  engineers  of  the  highest  national 
staniling,  local  authorities  and  others  would  have  even  nu)re 
am]ile  guarantee  that  their  nuiney  would  be  wisely  sj)ent  than 
they  could  possilily  have  under  the  conditions  now  passingawav. 

3.  If  necessary  the  general  publii-  might  have  an  opportunity 
of  subscribing  for  redeemable  shares  and  such  shares  also 
would  be  represented  on  the  D.K..\.  Land  and  other  pro- 
jierty  or  rights  purchased  by  tin-  1).E..V.  miirjit  bo  paiil  for 
partly  in  such  shares. 

4.  A  suitable  number  of  annual  lal)our  .shares  woulil  be 
issued  at  the  beginning  of  each  liiiaiK  iai  year.  Thesi'  would 
have  no  capital  value  but  would  rank  for  dividend  and  would 
be  held  by  the  D.E.A.  in  trust  for  their  entire  staff.  Dividends 
would  be  payable  in  proportion  to  wages  or  salaries  earned 
during  each  year,  and  labour  would  elect  directors  to  represent 
its  interests  on  the  D.E.A. 

The  writer  of  this  article  imagines  that  it  might  be  possible 
to  mould  the  foregoing  sketchy  suggestions  into  an  electricity 
policy  which  would  be  the  goal  (or,  as  some  mav  sav,  the 
'■  limit  ')  towards  which  all  interim  electrical  arrangements 
should  tend.  Wasteful  competition,  divided  control,  lack 
of  interconnection,  the  contest  for  fruitful  areas  and  the  undue 
neglect  of  the  leavings,  the  exploitation  of  a  public  service 
for  private  profit,  financial  juggling  for  individual  or  syndi- 
cated gain,  all  these  would  take  end.  Public  services  kept 
efficient  by  public  criticism,  would  afford  an  open  field  for 
initiative,  for  energy,  and  for  adventure.  Last,  but  not  least, 
all  that  is  reasonable  in  the  idea  of  nationalisation  would  be 
satisfied. 


The  English  Doctor  of  Philosophy. 


Things  riiove  sfowly  in  this  country,  and  the  recognition  of  the 
importance  of  original  research  has  taken  time  indeed.  It  was  not 
till  1895  that  the  advanced  student  movement  was  initiated  at 
Cambridge,  enahhng  graduates  of  other  universities  to  migrate 
thither  and  avail  themselves  of  the  great  opportunities  for  investi- 
gation offered  by  tl>at  great  University,  the  University  wliich  un- 
questionably has  produced  the  greatest  number  of  great  men. 

The  advanced  student  was  permitted  after  two  years"  residence, 
if  his  record  elsewhere  before  matriculation  at  Cambridge  was  of  a 
high  order,  to  apply  for  the  Certificate  of  Research  by  presenting 
a  Dissertation  ^^•hich  required  to  be  recognised  as  "  a  work  of 
distinction  and  a  record  of  Original  Research."  He  was  then 
allowed  to  proceed  to  the  degree  of  B.A.,  and  after  another  foui- 
years  to  the  M.A.  The  concession  was  deeply  appreciated  by  the 
many  earnest  students  from  all  parts  of  the  United  Kingdom  and 
the  Empire,  as  well  as  America  and  the  Continent,  who  flocked  to 
Cambridge  for  inspiration,  guidance  and  advice. 

In  doing  so,  however,  they  were  ^\illing  to  exchange  knowledge 
thus  acquired  for  the  material  advantages  that  a  similar  sojourn  in 
Germany  might  have  offered  them,  for  instead  of  coming  away 
crowned  with  the  Doctorate  of  Philosophy,  as  they  would  have 
returned  from  Germany,  they  had  a  bare"  B. A.  in  its  stead.  To 
those  who  knew  its  value,  and  they  were  few  outside  Cambridge 
itself,  the  Certificate  of  Research  was  recognised  to  be  equivalent  to 
a  Pirst  Class  in-  Part  II.  of  the  Tripos,  and  as  such  was  valued 
accordingly.  Not  so  to  the  outer  world,  to  whom  the  Ph.D.  pos- 
sessed an  infinitely  greater  prestige  conveying  the  awe  and  reverence 
which  the  doctorate  inspires  to  the  non-academic  mind. 

lake  so  many  jjre-War  articles,  the  Doctor  of  Philosophy  was  almost 
invariably  '"  made  in  Germany."'  About  two  years  ago,  however, 
Oxford  instituted  the  Degree  of  D.Phil.,  and  it  is  understood  that 
Cambridge  will  ere  long  follow  in  her  elder  sisters  footsteps.  The 
regulations  have  already  been  drawn  up  by  a  special  syndicate,  and 
will  shortly  be  presented  for  the  grace  of  the  Senate. 

The  pwiod  of  residence  is  increased  to  three  years,  but  work  done 
at  other  Universities  may  be  recognised  and  the  period  reduced  to 
one  year,  in  certain  circumstances.  Candidates,  however,  will  not 
be  eUgible  after  their  twelfth  term  from  matriculation.  Thus  the 
new  scheme  U  obviously  intended  to  apply  chiefly  to  future  research 
students  who  might  otherwise  proceed  "to  the"  Continent  for  the 
Doctorate.    Xo  provision  apjwars  to  have  been  made  in  the  interests 
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of  those  past  advanced  students,  who,  owing  to  t  he  former  regulations, 
had  to  content  themselves  with  a  bare  B.A.  The  feeling  strongly 
exists  amongst  these  and  their"  friends,  that  having  fulfilled  the 
conditions  as  to  longer  residence  and  obtained  the  necessary  standard 
as  testified  by  the  testimonials  from  their  Professoi-s,  it  would  con- 
stitute a  slight,  not  to  say  a  grave  injustice,  that  they  should  not 
now  te  entitled  to  proceed  to  the  Ph.D.  as  future  students  would. 
These  restrictions,  needless  to  say,  place  graduates  of  Cambridge 
at  a  very  great  disadvantage  as  comjiared  with  those  of  many 
foreign  Universities,  with  whom  the  competition  is  severe,  particu- 
larly in  technical  and  industrial  occupations. 

It  so  hapjK'ns  that  so  far  as  educational  and  Government  appoint- 
ments are  concerned  the  disadvantage  is  not  so  marked  or  keenly 
felt.  But  for  those  who  have  chosen  to  make  science  a  profession 
the  handicap  is  undoubtedly  incalculable,  since  the  ordinary  business 
man  or  manufacturer  knows  notliing  about  University  honours,  and 
cannot  \x  made  to  undei-stand  that  a  First  Class  in  Part  II.  stands 
for  far  more  than  a  Second  Class  in  Part  I.  if  the  former  is  only  a 
B..A.  or  the  latter  a  Ph.D.  of  Timbuctoo. 

Bearing  these  <  ircumstances  in  mind  a  remarkaljle  fact  was  brought 
to  light  by  the  Report  of  Consultative  Comiuittees  of  the  Board  of 
Education,  that  out  of  .305  graduates  of  British  Universities  trained 
in  Research,  only  79  have  taken  up  technical  work,  as  compared 
with  194  who  have  obtained  educational  apjwintments,  and  ."12  who 
have  become  Government  officials.  This  fact  speaks  volumes  for 
itself,  revealing,  as  it  does,  a  most  serious  state  of  affairs  as  regards 
highly  trained  scientists,  which  the  Universities  are  now  rivalUng 
each  other  to  produce. 

In  taking  up  research  as  a  profession,  the  student  is  dimly,  if  not 
clearly,  conscious  of  the  obstacles  that  lie  in  his  path,  and  lack  of 
initiative  or  resource,  natural  indolence  or  the  absence  of  the  spirit 
of  adventure  induces  him  to  choose  the  path  of  least  resistance. 
Hence  tho  popularity  of  the  teaching  profession,  with  its  long  holi- 
days and  scanty  pm^e.  It  shows  a  singular  desire  to  evade,  or 
perhaps,  a  wise  decision  to  avoid  the  strife  and  comjjetition  in 
worlds  where  tiermans  for  three  decades  have  excelled. 

OurUniversities,  andin  particular,  Cambridge,  have  always  mani- 
fested a  sincere  desire  to  help  their  alumni  in  these  dangerous 
paths,  and  it  is  imlikely  that  their  progress  should  )je  hindered  by 
any  further  imix^dimcnts  or  urueasonable  regulations.  The  Report 
already  cited  admits  that  those  who  have  pursued  research  are  on 
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the  whole  better  fitted  for  administrative  work  on  scientific  lines, 
but  unless  quaUfied  with  the  easily  underetood  hall-mark  of  a  doctor's 
de<T«e,  business  men  prefer  to  regard  them  as  speciahsed  and  aca- 
demic students  of  the  Arts  rather  than  as  practical  doctors  in  their 
callings.  Strange  anomalies  to  those  who  know  better,  and.  sadder 
tjerhaps,  for  administrative  posts  almost  invariably  go  to  those  who 
know  least. 

Another  aspect  of  this  question  may  be  worth  noting  in   this 
connection.     A  teacher  trains  many  pupils,  and  if  the  majority  of 


these  become  teachers  in  their  tiu-n  their  numbci-s  nmst  increase, 
not  in  arithmetical  but  in  geometrical  progression  according  to 
ilalthus'  Law  of  population,  and  teachers  «t11  in  time  become 
more  numerous  than  their  pupils  ;  so  that,  as  the  supply  exceeds 
the  demand  they  will  tend  to  extinguish  each  other  with  disastrous 
results  to  their  profession  and  the  market  value  of  their  services. 

If  merely  in  the  interests  of  teachers,  such  congestion  should 
be  avoided  by  every  reasonable  facility  the  Universities  can 
nrfer. 


Institution  of  Electrical  Engineers. 

Annual   General   Meeting. 


The  annual  general  meeting  of  the  Institute  of  Electrical 
Engineers  was  held  on  Thursday,  ilay  20,  at  the  Institution 
of  Ci\'il  Engineers,  Westminster,  the  President,  Mr.  Roger  T. 
Smith,  occupying  the  chair. 

The  President  read  the  Report  of  the  Council  for  the  past  year,  and 
announced  that  the  election  of  officers  and  ordinarymerabers  of  Council 
for  the  ensuing  }-ear  had  resulted  as  follows :  — 
Elected. 
President. 
LI.  B.  Atkinson. 
Vice-Presidents. 
Dr.  W.  H.  Eccles.  J.  S.  Higlifield. 

S.  L.  Pearce,  C.B.E. 
Hon.  Treasurer. 
Sir  James  Devonshire,  K.  B.  E. 
Ordinary  Members  of  Council. 


F.  Gil). 
P.  V.  Himter. 
*A.  H.  W.  Marshall. 

XoT  Elected. 
*R.  F.  Ferguson. 
J.  F.  Neilson. 

W.  0.  Smith. 


W.  Noble. 
Dr.  A.  Russell. 
*C.  Vernier. 

A   P.  Pjme. 
F.  Ryan. 


Members  retiring  from  the  College  and  not  put  forward  for  re-election 
are  Mr.  Roger  T.  Smith  (President),  Mr.  G.  W.  Partridge  and  Mr.  W.  B. 
Woodhouse  (Vice-Presidents),  Sir  R.  A.  Hadfield,  Sir  W.  SUngo,  Col. 
H.  C.  Sparks  and  Mr.  A.  P.  Trotter. 

Commenting  upon  the  Report,  the  President  said  it  would  be  seen 
that  the  net  increase  of  membership  was  99t.  In  regard  to  the  lapsed 
members,  the  word  "  estimated "'  was  used  because  the  position  of  the 
many  members  whose  subscriptioiw  lapsed  during  the  war  was  not  yet 
settled,  and  the  number  that  had  actually  left  the  Institution  was  not 
yet  known.  For  the  past  nine  years  the  average  increase  was  ISfi.  The 
growth  in  the  increase  this  year  was  no  doubt  due  in  part  to  members 
having  joined  who  were  prevented  from  doing  so  during  the  war,  but 
chiefly  to  the  increased  usefulness  of  the  Institution  and  the  activit}'  of 
the  Territorial  Centres  and  .Suburban  Centres.  It  was  unfortunate  to 
note  that  although  the  number  of  members  subscribing  to  the  Benevolent 
Fund  had  gone  up  very  considerably  the  amount  subsoribad  remained 
practically  where  it  was  before.  The  new  benefaction  to  the  Institution 
by  an  anonymous  donor  (mentioned  in  the  Report)  was  an  admirable 
example  to  them.  At  that  day's  Council  meeting  trustees  had  been 
appointed  to  whom  the  fund  would  b3  transferred.  Since  the  Report 
was  printed  the  illness  of  one  of  the  leading  Dutch  engineers  had  led  tD 
a  postponement  of  the  proposed  visit  of  a  deputation  to  Holland.  The 
following  premiums  had  been  awarded  : — ilr.  M.  B.  Field,  Institution 
Premium,  £25  ;  W.  H.  Patchell,  .\yrton  Premium,  £10  ;  E.  A.  Laidlaw, 
and  W.  H.  Grinsted,  Fahie  Premimn,  £10  :  J.  L.  Thompson,  John 
Hopkinson  Premium,  £10  ;  H.  W.  Taylor,  Kelvin  Premium,  £10  ;  G. 
Stead,  Paris  Premium,  £10  ;  Major  A.  C.  Fuller,  Webber  Premiiun.  £10  ; 
Capt.  J.  M.  Scott-MaxweU  E.xtra  Premium,  £5  ;  Major  K.  Edgcumbe, 
Extra  Premium,  £5.  In  the  Wireless  Section  :  Capt.  H.  J.  Round, 
Duddell  Premium,  £20  ;  and  Premiums  of  £10  each  to  Prof.  C.  L.  For- 
tcscue.  Prof.  G.  W.  0.  Howe  and  Capt.  L.  B.  Turner.  Students"  Pre- 
miums were  awarded  to  Mr.  Norris,  £1.5  ;  Mr.  Scott  Taggart,  £1.5  ;  and 
Mr.  Webb,  £15.  No  paper  read  after  April  15.  1920,  was  considered  in 
awarding  this  years  Premiums.  He  concluded  by  moving  the  adoption 
of  the  Council's  Report. 

Mr.  J.  Shepherd  seconded  the  motion,  and  it  was  carried  unanimously. 
Sir  J.4MES  Devonshire,  in  moving  the  adoption  of  the  Accounts, 
referred  to  the  regrettable  resignation  by  Mr.  Kingsbury  of  the  office  of 
Hon.  Treasurer,  wlich  le  so  ably  filled,  to  the  great  advantage  of  the 
Institution,  from  1915  to  1919.  He  had  set  a  high  standard  of 
excellence,  which  it  would  be  his  (Sir  .lames  Devonshire's)  sincere  desire 
to  follow.  Reviewing  the  items  in  the  aeocunts,  he  said  .lanagement 
was  up  by  £3,328,  of  which  the  "  .loumal  "  was  responsible  for  £1 ,038, 
and  the  Territorial  Centres'  meetings,  &c.,  practically  accounted  for 
the  balance.  On  the  other  side,  subscriptions  had  increased  by  £3,187, 
dividends  by  £364,  and  rents  from  tenants  by  £374,  due  to  the  letting 

*  Those  marked  with  asterisks  were  nominated  by  members  outside 
the  Council,  the  remainder  being  the  CouncU's  nominees. 


of  the  upper  floors  of  the  Embankment  premises  at  an  increased  rent. 
From  a  financial  point  of  view  the  location  of  the  Institution  at  Albe- 
marle-street  was  entirtly  satisfactory,  as  the  Institution  benefited  thereby 
to  the  extent  of  nearly  £4,000  a  year.  If  they  had  occupied  the  Embank- 
ment premises  during'  the  whole  of  last  year,  the  accounts  would  have 
pr  sented  a  very  different  appearance.  Provision  was  made  in  the 
current  year  for  £4,200  for  cost  of  printing  of  the  "'  Journal ''  and  t'le 
year's  Papers,  but  the  matter  available  for  publication  already  reached 
about  £0,700,  and,  taking  into  account  the  further  expected  increases  in 
cost  of  paper,  printing  and  postage,  he  thought  it  would  be  agreed  thit 
justification  for  the  paragraph  in  the  Report  stating  that  the  return  of 
the  Institution  to  its  o\vn  premises  would  compel  special  reconsideration 
of  financial  provision,  and  that  some  increase  in  the  subscription  might 
have  to  be  proposed. 

Major  .A..  E.  Levin-  seconded  the  motion. 

Mr.  W.  C.  P.  T-iPPER  said  he  did  not  quite  understand  where  the 
£4,000  came  from  which  the  Treasurer  said  was  gained  by  occupying 
th3  Albemarle  premises.  The  investment  in  the  Tothill-street  buildings 
and  site  amounted  to  £19,000  odd,  and  the  net  increase  was  2i  per  cent., 
which  was  very  poor.  He  suggested  that  the  Council  reconsider  the 
question  of  disposing  of  the  premises. 

Prof.  McGregor  Morris  suggest-ad  that  the  market  prices  of  invest- 
ments should  be  shown,  in  order  that  one  might  .see  to  what  extent  they 
had  depreciated  since  the  balance  sheet  was  printed. 

Sir  .James  Devonshire,  replying  to  Mr.  Tapper,  said  the  Government 
paid  them  £2,900  rent  and  also  paid  the  rates  of  the  Embankment 
building,  £1,630,  and  heating,  lighting  and  cleaning  £500.  Deducting 
rent,  heating,  lighting,  &c.,  of  the  Albemarle-street  premises,  £1,175, 
gave  him  nearly  his  £4,000 — actually  £3,855.  Though  there  was  a 
depreciation  in  the  investments,  they  believed  and  hoped  there  was  a 
greater  appreciation  in  their  own  buildings. 
The  accounts  were  unanimously  adopted. 

Votes  of  thanks  were  accorded  the  Institution  of  Civil  Engineers,  tho 
Hon  .Secretaries  of  Territorial  Centres,  the  local  Hon.  Secrptaries  and 
Treasurers  abroad,  tho  Hon.  Treasurer  (Sir  James  Devonshire)  and  tho 
Hon.  Solicitors  (Messrs.  Bristows,  Cooke  &  Carpmael).  Mr.  LI.  B.  Atkinson 
referred  to  the  great  energy  and  ability  of  the  gentlemen  carrying  on  the 
work  of  the  Territorial  Centres,  and  to  the  im  nense  amount  of  work 
done  by  .Sir  .James  Devonshire  in  connection  with  the  accounts. 

Mr.  W.  M.  Selvev  said  he  could  speak  feelingly  of  the  services  of  the 
Hon.  Secretaries  of  the  Territorial  Centres.  His  own  Hon.  Secretary 
had  attended  to  the  affairs  of  the  Institution  to  the  point  of  physical 
breakdown,  in  fact  he  nearly  lost  his  life  with  pneumonia.  Messrs.  AUen, 
Attfield  &  Co.  were  reappointed  auditors. 

ANNUAL  REPORT. 

Since  .\pril  1,  1919,  the  membership  of  the  Institution  has  increased 
from  7,023  to  8,017.  This  is  the  largest  increase  within  the  last  eight 
years,  though  there  have  been  slight  increases  each  year  since  1912, 
With  the  exception  of  the  first  four  years  of  war.  This  increase  is  chiefly 
to  be  attributed  to  the  increased  usefulness  of  the  Institution  and  to  the 
activities  of  the  territorial  centres  and  sub-centres.  .\s  already  announced 
Prof.  H.  .\.  Lorentz,  of  Leyden,  has  been  elected  an  honorary  Member. 
Distinctions  .^nd  OBrruARY. 

One  hundred  and  seventy-one  military  distinctions  were  conferred 
on  members  during  the  year,  and  75  civilian  distinctions  were  also  con- 
ferred, including  the  K.C.B.  on  Sir  R.  T.  Glazebrook,  and  K.B.E.'s  on 
Sir  James  Devonshire,  Sir  G.  K.  B.  Elphinstone,  Sir  A.  .Mansfield, 
Sir  J.  E.  Petavel,  Sir  H.  B.  Rennick,  and  Major-General  Sir 
R.  M.  Ruck.  Fiftv-five  members  of  the  Institution,  including  Mr.  .J. 
Ardron,  Monsieur  .J.  Banneux,  Mr.  M.  Ruddle,  Mr.  D.  A.  Starr  and  Mr. 
A.  J.  Walter,  K.C.,  died  during  the  year,  of  whom  nine  lost  their  lives  on 
naval  or  military  service. 

W.iR  Memorial. 

The  number  of  dependents  of  fallen  members  whose  circumstances 
warrant  assistance  from  the  war  memorial  fund  is  negligible.  A  larger 
sum  will,  therefore,  be  available  for  a  memorial  in  the  Institution  building. 
But  the  Council  are  anxious  that  no  case  needing  assistance  shall  escape 
their  notice,  and  members  knowing  of  such  cases  are,  therefore,  requested 
to  communicate  with  the  Secretary,  A  book  of  biographies  and  por- 
traits of  members  who  lost  their  lives  in  the  war  is  in  preparation. 
The  Benevolent  Fund  and  Benevolbn-ce. 

The  Committee  of  the  Management  of  the  Benevolent  Fund  of  the 
Institution  report  that  on  December  31,   1919,   the  capital  account 
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of  tile  fund  stood  at  £5,709  9s.  tid..  and  the  ariimuiliitiil  iiu-.mu' 
at  £1,7511  53.  8d.  £537  79.  8ii.  was  subscrilxKl  duriiit;  the  yi-ar,  and  24 
grants  amounting  to  a  total  uf  £291  5s.  »'i>n>  luaile.  .\n  anonymous 
donor  has  transftTrt'd  to  the  trustees  of  the  Institution,  as  a  thank- 
offering  to  God  for  nienies  vouchsafed  to  him  during  the  war,  a  sum 
of  £2,(HI0  5  per  cent.  War  Loan  to  assist  in  the  education  of  one  or 
mon>  of  our  countrymen,  not  being  a  conscript,  who  has  served 
overseas  during  the  gn-at  war  and  is  an.\ious  to  enter  the  profession 
of  an  electrical  engineer;  and  also  to  promote  general  electrical  research. 

INSTITITIOX    BllLDIXO    AND    Si' BSCRIPTI>)NS. 

The  Council  report,  with  n>grft.  that  their  etlorts  for  the  reinstatement 
of  the  Institution  in  its  buildings  have  so  far  proved  unsuccessful.  Arrangc- 
inenta  are  Ix>ing  made  for  a  deputatiim  of  the  t'ouncil  to  wait  on  His 
ilajesty's  Commissioner  of  Works  to  press  for  early  reinstatement. 
The  return  of  the  Institution  to  its  own  premises  will  compel  8|)ecial 
reconsideration  of  financial  provision  for  the  futun-.  Practically  all 
expenses  of  administration  and  the  cost  of  everything  that  the  Institution 
has  to  buy  have  advancetl  since  the  new  home  was  first  occupied.  When, 
therefore,  it  ri>tums,  itis  more  than  probable  that  the  revenue  will  fall 
short  of  the  actual  requirements.  If  the  activities  of  the  Institution 
are  to  be  maintained  and  extended  some  increase  in  subscriptions  may 
■therefore  have  to  be  proposed. 

LlBR-VRV  .\yD  MrSEUM. 

By  courtesy  of  the  Institution  of  Civil  Engineers  the  library  of  that 
Institution  is  at  the  disposal  of  members.  But  the  Institution  lending 
library  is  available.  A  number  of  valuable  acquisitions  to  the  museum 
have  been  made  during  the  past  year,  including  a|)paratus  from  the 
laboratorj-  of  the  late  Sir  William  Crook.-s,  O.M.  The  Council  desire  to 
acquire  apparatus  of  interest  in  connection  with  the  war.  and  members 
possessing,  or  able  to  obtain  such  apparatus  are  requested  to  communi- 
cate with  the  Secretary. 

Territori^u,  Centres  axd  Students. 

The  representation  of  territorial  centres  on  the  Council  by  their 
Chairman  and  past  Chainnan  keeps  the  various  territorial  committees 
in  close  touch  with  the  work  of  the  Council.  On  the  other  hand,  the 
activities  of  the  territorial  committees  in  association  with  local  bodies 
provide  for  a  representation  of  the  views  of  the  Institution  which 
would  be  otherwise  diflScult  to  secure.  The  work  of  the  terri- 
torial centre  committees  is  regarded  by  the  Council  as  of  the  utmost 
value  to  the  Institution.  Both  the  Wireless  Section  and  the  informal 
meetings  have  successfully  developed  during  the  past  year.  As  the 
great  expansion  of  the  work  of  electrical  engineers,  which  is  taking  place 
in  all  parts  of  the  world,  makes  it  of  particular  importance  at  the  present 
time  for  the  Institution  to  have  regard  to  the  younger  members,  it  is 
gratifjing  to  note  that  the  Students'  Section  has  been  successfully 
carried  on  and  facilities  available  include  meetings  and  lectures  in  London 
and  certain  territorial  centres,  the  award  of  premiums,  and  the  use  of  the 
lending  library. 

Scholarships. 

The  following  scholarships  have  been  awarded  by  the  Council  : — 
David  Hughes  Scholarships,  Messrs.  D.  S.  Andcrsun,  H.  .A.  Cruniii  and 


V.    L).    Morgan.     Sulmuns'   Srhohrships,   Messra.    H.   .1.    Barriscalc,    R. 
Cribbes  and  J.  C.  Reid.     Paul  Hcholarshiii,  Mr.  F.  E.  Price. 

The  Council's  Wurk. 

The  session  has  Ix-en  an  active  one,  and  the  Council  havo  given  con- 
sideration to  a  nunilx'r  of  special  matters,  in  which  work  they  havo  been 
encouraged  by  the  large  increase  in  memljership,  though  this  work 
involves  considerable  call  upon  their  time,  .\mong  their  activities  may 
be  mentioned  work  connected  with  the  establishment  of  a  national 
Electrical  Provim;  House,  the  pn>paration  of  a  memorandum  on  the 
Electricity  Supply  Bill,  efforts  to  secure  certain  improvements  in  the 
Patents  Law,  the  organisation  of  deputations  to  the  Controller  of  Coal 
Mines  in  regaril  to  coal  prices  and  supplies,  upon  which  subject  further 
conferi'nces  will  he  hcM,  the  appointment  of  a  Committee  to  consider 
and  report  on  regulations  for  overheat!  power  lines,  and  tlu'  rcpn<seiitutiou 
of  views  on  the  Institution  of  Civil  Epginivrs'  Registration  Bill, 
which,  as  a  result,  is  not  to  be  proceeded  with  in  the  presi'nt  session  of 
Parliament. 

The  "  Journal." 

The  heavy  cost  of  publication  of  the  "  Journal  "  has  had  the  effect  of 

pri'venting  the  insertion  of  valuable  matters  which  would  otherwise  have 

ap)K-ared.     It  is  suggested  in  future  the  "  Journal  "  sho'jld  be  divided 

into  sections  of.  interest  to  various  groups  and  circulated  accordingly. 

Wiring  Rules. 

The  Council  have  decided  to  undertake  a  complete  revision  of  the  Wir- 
ing Rules.  A  Committee,  under  the  Chairmanship  of  Mr.  C.  H.  Wording- 
ham,  has  set  up  six  sub-committees  in  order  to  deal  with  tlu>  work  as 
thoroughly  and  as  cxpcilitiously  as  possible.  During  the  year  n^gula- 
tions  for  the  electrical  equipment  of  ships  were  published,  but  the  Council 
regret  that  very  little  progress  has  been  made  in  the  preparation  of  a 
standard  maintenance  agreement  for  batteries. 

Repre?!entation  on  Other  Bodies. 

Attention  is  called  to  the  connection  of  the  Institution  with  a  numljcr 
of  other  bixlies,  including  the  International  Electrotechnical  Com- 
mission, the  British  Engineering  Standards  Association,  the  Electrical 
Research  Committee,  the  Electrical  Development  Association.  theNitrogen 
Products  Committee,  the  Ministry  of  Transport  and  the  proposed  Society 
of  Radiographers. 

Finance. 

After  making  full  provision  for  contingencies,  there  is  a  margin  to  tha 
good  on  the  revenue  account,  for  1919,  of  £1,495  lis.  .3d.  This  amount, 
which  has  been  carried  to  the  credit  of  the  General  Fund  compares  with 
£1,270  1  Is.  5d.  in  1918,  an  increase  of  £224  1  Is.  lOd.  £875  18s.  has  been 
paid  off  the  mortgage  account,  which  now  stands  at  £30.198  os.  5d. 
The  life  compositions  fund  now  stands  at  £5,523  9s.  Out  of  this  a  sum 
of  £109  10s.  has  been  transferred  to  the  General  Fund  on  account  of  life 
com])ositions  of  members  deceased  during  the  year,  leaving  to  the  credit 
of  the  fund  £5,413  19.s.  The  Building  Fund  was  augmented  during  the 
year  'oy  the  sum  of  £885  18s.,  which  amount  was  applied  in  the  reduction 
of  the  mortgage  of  the  building.  This  Fund  is  now  being  merged  into 
the  General  Fund.  The  excess  assets  ov^er  liabilities  amoimts  to  £7,989 
l^s.  lod..  shuwing  an  improvement  for  1919,  of  £t>,240  His.  7d. 


The  Poulsen  System  of  Radiotelegraphy. 

History  of  Development  of  Arc  Methods. 


By   G.    F.    ELWELL.    E.E.,   Fel 

As  is  well  known,  the  Poulsen  arc  system  of  radiotelegraphy 
■emploj-ing  undamped  waves  was  invented  by  Dr.  Valdemar  Poulsen 
and  Prof.  P.  O.  Pedersen,  of  Cojienhagen,  Denmark,  in  1902,  when 
the  various  damped  wave  or  spark  systems  were  still  struggling 
with  the  many  problems  inherent  in  the  use  of  damped  waves. 
Although  the  Poulsen  arc  system  showed  great  promise,  and  was 
greeted  -with  many  prophecies  as  to  its  future  value,  it  made  very 
little  real  progress  until  1909. 

Histoky  of  Early  Work. 

The  period  prior  to  1909  was  characterised  by  much  slow  plodding 
-work  in  Denmark,  during  which  the  stations  at  Esjijerg  and  Lyngby, 
180  miles  ai)art,  form  the  chief  examples  of  what  was  done.  The 
use  of  these  .stations  for  demonstrations  to  CuUercoats,  in  England, 
brought  the  possibilities  of  the  system  well  to  the  front. 

An  English  company  was  then  formed,  which  erected  what  at 
that  time  was  an  ambitious  project  at  Knockroe,  in  Ireland.  Three 
masts,  each  360  ft.  in  height,  were  put  up  ;  but,  owing  to  their 
iragile  design,  they  were  soon  reduced  in  height.  A  30  kw.  arc 
generator  was  installed,  and  tests  w-ere  carried  out  with  Denmark. 
This  company  became  involved  financially,  and  further  develop- 
ment of  this  very  promising  system  was  deferred  until  a  later  date. 

Americ.\n  axd  Gehmax  Rkuogxition. 
The  possibilities  of  using  undamped  waves,  as  developed  by  a 
small  Poulsen  arc  in  hydrogen,  for  wireless  telephony  were  lecog- 
nised  by  Dr.  de  Forest  in  America,  and  he  developed  a  small  compact 
:set  for  wireless  telej)hony.  of  which  some  28  were  purchased  and 
installed  in  the  L'.S.  Xavy  in  about  1908. 


.I.R.E.,   M.I.E.E.,   M.Am.I.E.E. 

The  Germans  early  recognised  the  inherent  value  of  undamped 
waves  in  general  and  the  arc  method  of  production  in  particular. 
After  many  attempts  to  develop  a  system  in  \\hich  Poulsen's  basic 
invention  of  the  use  of  hydrogen  could  be  avoided,  the  rights  for 
Austria  and  Germany  of  "the  Poulsen  arc  patents  were  purchased. 
It  is  significant  to  note  that,  even  at  this  time,  the  chief  development 
work  carried  out  by  the  Germans  and  Austrians  was  on  field  sets 
for  military  purposes.     {See  Fig.l.) 

It  seems  strange  that  the  German  engineers  never  developed 
tlie  arc  generator  in  the  larger  sizes,  and  even  during  the  war,  when 
material  and  labour  were  at  a  premium,  no  larger  sizes  were  con- 
structed. 

The  Poulsen  Arc  for  Shobt  Distance  Wouk. 
In  1909  the  wxiter  became  convinced  of  the  possibilities  for  develop- 
ment of  tte  Poulsen  arc  system  for  long-distance  radiotelegraphy. 
After  ha\-ing  witnessed  some  demonstrations  (at  this  time  there  were 
no  commercially  oiieratcd  installations)  tetween  the  before-men- 
tioned Esbjergand  Lyngby  stations  and  Copenliagen,  he  made 
arrangements  for  the  purchase  of  the  exclusive  rights  to  the  Poulsen 
system  for  the  I'.S.A.  An  American  company  was  formed,  and  two 
sets  (one  5  kw.  and  one  12  kw.)  were  purcha.sed  from  the  Danish 
parent  company.  Stations  were  erected  at  Stockton  and  Sacra- 
mento, two  cities  in  CaUfornia,  the  distance  between  them  being 
50  miles.  The.se  stations  were  each  very  similar  to  the  station  at 
Lyngby,  in  that  they  consisted  of  two  180  ft.  masts  carrjing  a  double 
cone  antenna  susjiended  from  a  steel  cable  between  the  two  masts. 
Demonstrations  of  wii-eless  telegraphy,  both  hand  si)eed  and  auto- 
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imatically  transmitted  and  received  liigh  si^eed,  and  of  pure  articulate 
•wireless  teleijhony  were  made 

Criticism  was  raised  that  t«o  stations  might  work  veryiwell 
together,  but  that  the  advent  of  a  third  station  within  the  range  of 
the  first  two  would  siu-ely  be  impossible.  Ample  proof  of  the 
impossibility  of  disturbing  communications  carried  out  by  means  of 
undamped  waves  was  afforded  at  this  time  by  near-by  spark,  or 
damped  wave  stations,  which  did  their  best  to  jam  the  interloping 


subject  of  comment  in  Lord  Parker's  Committee  report,   a  brief 
description  would  not  be  out  of  place  at  this  junctui-e. 

The  antenna  consisted  of  what  is  known  as  a  double  cone  antenna, 
and  was  attached  to  a  steel  cable  600  ft.  long  suspended  between  two 
wooden  lattice  towers  each  440  ft.  in  height.  (See  Fig.  2.)  The 
generator  consisted  of  a  30  kw.  arc  generator,  and  the  compactness 
of  the  ap])aiatus  can  be  gathered  fi-om  the  view  of  the  wireless  room 
at  HoiKihihi  shown  in  Fig.  .3. 


\ 

l'"lO.    1. POULSE-N    ilELD    SET. 


Fio.  2. — Masts  .\t  Honolulu  Station. 


system,  and  unwittingly  fiu-nished  the  best  advertisement  to  the 
newly  budding  system.  In  1910  the  third  station  was  built  at  San 
Francisco,  and  consisted  of  two  .300  ft.  wooden  lattice  towers,  designed 
and  built  by  the  wTiter.  These  towers  were  the  forerumiers  of  50 
•similar  towers  wliich  have  been  built,  ranging  in  height  up  to  714  ft. 
The  San  Fhaxcisco  Station. 
The  San  Francisco  arc  generator  was  manufactured  in  San  Fran- 
cisco by  the  American  company  along  the  lines  of  the  generators 
purcha.sed  in  Denmark ;  but  improvements 
■were  made  in  order  to  permit  the  use  of  the  arc 
generators  for  long  periods  without  over-heat- 
ing the  coils,  fusing  the  anode,  &c.,  as  H  was 
intended,  and  all  development  work  was  to 
that  end,  that  these  stations  should  be  used  in 
commercial  work  in  competition  with  the  wire 
lines. 

Between  the  three  stations  at  Stockton, 
Sacramento  and  San  Francisco  ample  demon- 
stration was  made  of  the  close  tuning,  ability  to 
lapidly  change  the  transmitted  wave-length, 
absence  of  interference,  simplicity  and  easejof 
working  of  the  apparatus,  diminished  interfer- 
ence from  atmospherics,  &c.  :  in  fact,  the 
advantages  of  the  system  over  the  spark  or 
damijed  wave  systems  then  in  use. 

The  Honoliilu  Station. 
From  this  moment  the  technical  and  com- 
mercial progress  of  the  company  was  rapid. 
Stations  were  built  in  Los  Angeles,  El  Paso, 
Kansas  City,  Chicago,  Portland  and  many 
other  American  cities,  and,  as  these  stations 
were  used  in  commercial  work  in  competition 
with  the  wire  lines,  much  valuable  development 
work  had  to  be  done  by  the  American  company 
in  order  to  make  the  arc  generators  and 
its  accessories  reliable.  In  1912  a  second 
station  was  built  in  San  Francisco  and  a  new- 
one  in  Honohdu.     As  these  stations  were  the 


The  power  plant  at  Honolulu  consisted  of  a  60  H. P.  Union  oil  engine 
driving  two  14  kw.  Westinghouse  direct-current  500-Jolt  generators 
operated  in  parallel.  A  second  engine  was  installed  later.  Although 
the  distance  was  2,400  statute  miles,  these  two  statioas  communicated 
with  one  another  continuously  from  their  inception  in  1912. 
Development  of  a  Press  Service. 

The  effect  of  these  pioneer  long-distance  stations  on  the  hfe  of 
the  people  of  these  islands  can  be   gathered  from   the  fact  that  a 
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press  service  of  a  giiaranteeil  ininiiiuini  of  1,500  words  per  diem  was 
immediately  entered  into  with  the  "  Honolulu  Advertiser."  at  a  rate 
of  about  two  cents  per  word  ;  whereas,  up  to  the  advent  of  the 
wireless,  the  readers  of  this  newspaper  had  to  \te  content  with  from 
80  to  120  words  per  diem  about  the  world's  hajiix-nin]^  of  chief 
interest  and  importance.  These  words  transmitted  by  the  cable 
from  San  Francisco  cast  16  cents  a  word.  The  islanders  paid  35 
cents  a  word  for  their  cables  to  .^an  Francisco,  «hich  the  wireless 
company  promptly  reduced  to  25  cents,  and  a  large  business  was 


were  used  to  a  small  e.xtent.  The  syndicate  did  not  exercise  its 
option  to  purchase  the  Poulsen  and  Pedersen  patent  rights,  and  a 
new  company  was  formed  to  take  up  these  rights,  and  it  purchased 
the  assets  of  the  syndicate. 

Some  Recent  Stations. 
Towards  the  end  of  VM'i  a  contract  was  awarded  to  the  STOdicate 
for  the  erection  of  a  comiilcte  1(X)  kw.  Poulsen  arc  station  designed 
by  the   writer   for   Horsea    Island,    Portsnmuth,   the   antenna,   tri- 
angular in  slin|x'.  Iicing  susiniulcd  from  thirc  wooden  lattice  towers 


Fig.  4. — Showing  Poclsen  Arc  Skuvu  es. 


promptly  built  up,  as  the  cable  company,  by  letting  the  wireless 
company  do  the  San  Francisco-Honolulu  business,  was  enabled  to 
handle  more  traffic  to  the  Phillipines  and  .Jajian  at  a  very  lucrative 
rate. 

The  Arltngtox  Station. 

The  next  step  in  the  development  was  the  installation  of  a  similar 
30  kw.  arc  to  that  used  at  San  Francisco  and  Honolulu  in  the  U.S. 
Xaval  station 'kt  Arlington,  near  Washington.  This  station  was  at 
that  time  the  finest  station  in  the  world.  Its  antenna  consisted  of 
three  self  supporting  steel  towers,  of  which  two' were  450  ft.  in  length 
and  one  600  ft. 

A  Fessenden  100  kw.  damped-wave  set  was  installed,  and  gave 
about  108  amperes  in  the  antenna.  The  arrival  of  the  30  kw.  arc 
gave  an  opportunity  for  comparative  tests  of  the  value  of  undamped 
waves  versus  damped  waves.  Although  the  arc  set  was  only  rated 
30  kw.,  it  gave  54  amperes  in  the  antenna.  Tests  of  the  strength 
of  the  received  signals  were  carried  out  at  various  stations.  At 
distances  of  a  few  hundred  miles  the  strength  of  the  received  signals 
was  proportional  to  the  energy  transmitted  which  was  proportional 
to  the  square  of  the  antenna  currents.  This  showed  that  the  ques- 
tion of  absorption  does  not  become  apparent  until  transmission  over 
greater  distances  be  involved.  The  final  tests  to  Colon,  on  the 
Isthmus  of  Panama,  a  distance  of  1,800  nautical  miles,  resulted  in  a 
clean  victory  for  the  30  kw.  arc  over  the  100  kw.  spark  set.  In 
addition,  the  arc  set  corresponded  with  San  Francisco  and  Honolulu, 
a  distance  of  upwards  of  5,000  miles.  The  results  of  these  tests,  and 
others  made  with  the  same  30  kw.  installation,  was  the  adoption 
by  the  U.S.  Xavy  of  the  Poulsen  arc  system,  and  the  ordering  in  1913 
of  a  100  kw.  set  for  installation  in  their  station  at  Darien,  on  the 
Isthmus  of  Panama.     This  station  has  three  towers  each  600  ft.  high. 

From  June,  1913,  the  development  work  in  the  U.S.A.  was  con- 
tinued by  the  Federal  Telegraph  Company's  engineers,  under  the 
direction  of  L.  F.  Fuller,  and  the  many  large  arc  sets  now  in  use  by 
the  U.S.  Xavy  are  the  result  of  this  development.  The  U.S.  Xavy 
has  at  the  present  time  10  high-power  (more  than  100  kw.  input)  arc 
stations  in  operation  over  distances  of  from  1,600  to  5,300  miles, 
(■^ee  Fig.  4,  which  shows  the  principal  high- power  Poulsen  arc  stations) 
Developments  rs  the  British  Isles. 

The  writer  came  to  England  in  1913  as  chief  engineer  of  an  English 
syndicate  formed  to  purchase  the  Poulsen  and  Pedersen  patent  rights 
for  practically  the  whole  world.  This  syndicate  had  planned  and 
was  erecting  transatlantic  stations  at  Ballybunion  on  the  west  coast 
of  Ireland  and  Xewcastle,  Xew  Brunswick,  Canada.  Eaeh  of  these 
stations  had  an  umbrella  type  antenna  in  six  sections  supported  by 
a  central  mast  492  ft.  high,  and  surrounded  by  six  masts  each  of 
300  ft.  Two  100  kw.  arc  generators,  designed  and  manufactured 
in  Copenhagen,  were  installed  at  Xewcastle,  and  one  KXJ  kw.  and 
one  200  kw.  arc  generators  were  installed  at  Bullybunion.  The 
maximum  antenna  current  obtained  was  1 10  amperes,  with  an  input 
of  130  kw.  Communication  was  established  across  the  Atlantic 
towards  the  end  of  1914,  and  in  the  early  davs  of  the  war  the  stations 


eaeh  440ft.  high.  Dining  the  war  a  hydroplane  collided  with  one 
of  these  towers  at  a  height  of  356  ft.,  and  became  wedgeil  in  the  mast. 
The  pilot  was  rescued  by  one  of  the  sailors  attached  to  the  station. 
Fig.  5  show^  the  avion  in  the  mast.     The  arc  set  is  rated  at  100  kw. 


Fig.  .5. — View  of  Hursea  Island  Masts  with  Seapl.vne  Lodged 
AFTER  Collision. 

input,  and  is  of  British  manufacture.  This  station  was  completed 
and  handed  over  to  the  Admiralty  in  July,  1914.  It  was  largely  used 
during  the  war  to  keep  in  touch  with  the  fleet,  and  greatly  exceeded 
its  guaranteed  range  of  1,500  miles. 
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In  1915  a  similar  are  set  to  the  one  at  Horsea  Island  was  installed 
in  the  Eiffel  Tower,  the  antenna  at  the  Eiffel  Tower  consisting  of 
six  steel  wires  attached  to  the  tower  itself.  The  capacity  is  low 
for  an  arc  set  of  this  size,  wliich,  not  using  a  condenser,  depends 
largel_y  upon  the  capacity  of  the  antenna.  The  set  gave  1 10  amiieres 
in  'the  antenna.  It  was  later  superseded  by  a  new  installation 
similar  to  that  illustrated  in  Fig.  7,  which  gave  130  amperes  in  the 
antenna. 

In  1916  the  Lyons  station  of  the  French  Army  was  equipped  with 
a  200  kw.  arc  set,  which  can  be  seen  in  Fig.  6.  The  antenna  at  this 
time  consisted  of  eight  steel  masts,  each  394  ft.  high.  formiuL'  a  Inner 


Fu:  li. — P.  >VLSEX  Ar.c  Coxvektek.s  at  Ly< 


narrow  flat  top  antemia  of  large  capacity.  Upwards  of  250  amjjeres 
were  obtained  in  tliis  antenna,  and  good  communication  was  obtained 
with  the  U.S.A.  with  200  anijjeres  in  the  antemia. 

In  1917  the  Rome  station  ^^•as  built  for  the  ItaUan  Xavy,  the 
antenna  (Fig.  7)  being  suspended  from  three  wooden  lattice  towers 
each  714  ft.  in  height,  arranged  as  an  equilateral  triangle  with 
1,000  ft.  sides.  The  capacity  of  this  antenna,  due  to  the  masts 
being  of  wood,  is  low  ;  but  the  effective  height  is  high.  The  current 
in  the  antenna  from  a  200  kw.  arc  generator  is  upwards  of  180 
amperes,  and  good  comnuniication  is  obtained  with  the  U.S.A.,  a 
distance  of  4,300  miles. 


new  towers  each  of  (}56  ft.  were  erected.  A  new  350  kw.  arc  set  was 
installed,  and  gave  315  amfjeres  in  the  antenna.  Much  better 
signals  are  received  in  the  U.S.A..  and  a  nightly  press  service  is  sent 
to  Shanghai  and  Japan,  a  distance  of  5.800  miles. 

For  the  year  1920  the  high-power  arc-equipped  stations  will  be 
represented  by  the  installation  of  250  kw.  arc  generators  in  the 
Leafield  and  Abu  Zabal  stations  of  the  British  Post  Office.  A  com- 
mercial system  of  high-speed  transmission  will  be  installed  in  these 
two  stations,  which  will  be  inaugurated  later  in  the  year. 

The  foregoing  brief  outline  shows  that  the  Poulsen  arc  system  is 
to-day  doing  a  great  deal  of  the  world's  long-distance  wireless  tele- 
graphy. It  should  be  pointed  out  that  nothing  has  been  said  of 
smaller  powered  sets  of  from  5  kw.  to  25  kw.  input,  of  which  there 
are  well  over  1,000  in  existence  to-day,  and  the  vast  majority  of 
wliich  have  been  designed  and  manufactured  in  Great  Britain. 


Correspondence. 


A    REMARKABLE    PROPERTY    OF    A   WELL-KNOWN 
ALTERNATING-CURRENT  CIRCUIT. 

TO   THE    EDITOR    OF   THE    ELECTRICI.\X. 

Sir  :  I  was  very  much,  interested  in  Mr.  R.  C.  Clinker's 
letter  appearing  on  p.  42  of  The  Electrician  for  January  9, 
1920,  a  copy  of  which  has  just  reached  me.  His  reference  to 
the  rather  remarkable  phenomenon  of  decreasing  primary 
current  with  increasing  secondary  current  in  a  transformer 
whose  primary  is  connected  to  an  alternating  current  source, 
reminds  me  of  a  similar  experience  I  had  some  years  ago. 
Upon  setting  up  the  equations  for  the  circuit,  employing  the 
usual  "  ironless  mathematics,"'  I  was  surprised  at  the  simplicity 
of  the  explanation  and  its  large  independence  of  any  capricious 
action  in  the  iron  circuit  which  was  at  first  thought  to  be 
mainly  responsible  for  the  peculiar  result.  The  tone  of 
Mr.  Clinker's  letter  and  your  own  footnote  tempts  me  to 
reproduce'^the  cardinal  parts  of  the  original  notes. 


-The  Duplicate  Poulses-Akc  Equipment  .it  the  Rome 
Radio  Station  of  the  Italian  Navy. 


In  1917  the  French  Navy  also  built  a  station  at  Nantes,  the 
antenna  being  suspended  from  six  steel  towers,  each  of  590  ft.  in 
height.  The  200  kw.  arc  generator  installation  at  this  station  is 
similar  to  that  shown  in  Fig.  7.  The  original  100  kw.  set  from  the 
Eiffel  Tower  was  also  installed  at  a  temporary  measure. 

In  1919  the  towers  supporting  the  antenna  at  Lyons  were  modified. 
Sis  of  the  394  ft.  towers  were  rabed  to  a  height  of  590  ft.,  and  two 


The^'circuital   situation   is   depicted  below   with   the   con- 
ventional denotation  of  the  constants. 

The  current  in  the  primary  circuit,  denoted  by  I^,  is  given 
symbolically  by  the  expression 

J  ^ e{R,  +  i(oLo) ^ 

1     {R^+jcoLi){R.,  +  iML.^  +  co-M-' 
wliich  becomes  after  rationalisation 


''V[«.+'^']'+["^-^' 


(2) 


For  our  purpose  this  expression  will  be  more  convenient  in 
form  if  the  denominator  is  expanded.     This  done,  we  have 


orM-C2R,R. -  lorL^L,  +  m  M-) 
R{^  +  oj-L^-+ -—Tl ' ■ 


(3) 


If  initiallv  we  assume  that  the  secondary  is  open-circuited, 
then  ;.,=  cc  and 


L 


w 


Comparison  of  these  expressions  reveals  the  fact  that  the 
increase  or  decrease  in  the  primary  current  is  determined  by 
the  magnitude  and  the  .sign  of  the  factor 


^^'  12R,R,-  2(o'L,L.,  +  co'iP] . 


(5) 


In  the  present  case,  for  decreasing  primary  ciTrrent 

2fiji2.,-2LiL.2  +  w'-M->0, (6) 


600 


THE  ELECTRICIAN. 


May  28,  1920; 


or  substituting  ll  =  k\' LjL.,,  wo  have  tlu-  more  convenient 


form 


*i^> 


(") 


.     --  +  U-^>1.       .    .    . 

If  this  factor  (o)  i-  zero,  there  will  be  no  change  in  tlie  value 
of  the  primary  current  ;  if  it  is  negative,  the  more  usual  thing 
occurs.  I.e..  the  primary  current  increases.  Under  the  con- 
ditions defined  by  (6)  or  (7)  upon  short-circuiting  the  secondary 
coil,  or  as  in  Mr.  Clinker's  experiment,  the  mutual  inductance 
is  gradually  increased  with  permanent  short-circuit  of  the 
secondary,  the  primary  current  falls.  In  general,  these 
conditions  are  brought  about  by  a  high  ratio  of  resistance  to 
reactance  in  both  circuits  with  close  coupling  between  them 
as  indicated  by  the  inequality  (7). — I  am,  &c. 

Philadelphia,  Pa.,  April  30.  Stuart  Ballaxtixe. 

[Mr.  Ballantine  has  llpparently  not  yet  seen  the  corre- 
spondence which  followed  our  publication  of  Mr.  Clinker's 
letter.— Ed.  E.] 


Electricity  ^V'orks  Staff. 

We  have  received  a  copy  of  the  constitution  of  the  National  Joint 
Board  of  Employers  and  Staffs  for  the  Electric  Supply  Industry,  together 
with  the  conditions  of  employniunt  and  schedule  of  salaries  for  technical 
engineers,  wliicli  came  into  operation  on  May  21.  The  chairman  of  the 
Board,  which  is  composed  of  24  members  (12  representatives  of  em- 
ployers and  12  of  employees)  is  Aid.  W.  Walker,  of  llanchester  ;  the 
vice-chairman.  Mr.  J.  H.  Parker,  of  the  K.P.E.A.  ;  and  the  secretary, 
Jlr.  A.  C.  Tappenden,  1  and  2,  Great  Winchester-street,  London,  E.G.  2 
The  monthly  meetings  are  held  on  the  third  Saturday  of  each  month, 
and  the  annual  meeting  takes  place  on  the  third  Saturday  in  May. 

CoxtiTioxs  OF  Employmknt. 

Hours  of  Employment. — A  "  week  "  shall  consist  of  48  hours.  In  the 
event  of  any  shift  worker  being  absent  due  to  accident  or  illness,  his 
colleagues  may  be  called  upon  to  work  overtime  for  one  week,  and  there- 
after, any  member  who  works  overtime  shall  be  entitled  to  equivalent 
time  off.  During  the  absence  of  a  member  on  his  annual  holidaj'  a 
■"  Relief  Engineer  "'  shall  be  prorided  if  necessary.  Under  normal  condi- 
tions the  hours  of  duty  for  the  '"  Technical  Day  Staff  "  shall  be  the 
""  Office  Hours  "  of  the  undertaking.  In  the  case  of  members  whose 
responsibility  extends  to  24  hours  per  day,  arrangements  shall  be  made 
for  reasonable  periods  of  relief.  * 

Sicl-  Leave. — Every  member  who  has  been  in  the  employ  of  an  under- 
taking for  not  less  than  twelve  months  shall,  in  the  case  of  illness  (unless 
due  to  wilful  misconduct)  be  entitled  to  sick  leave  as  under  :  — 

(a)  After  12  months"  continuous  service  :  Six  months  on  full  pay. 
(6)  After  two  years'  continuous  service  :  Six  months  on  full  pay  ;  and 
then,  three  months  on  half  pay.  (c)  After  three  years"  continuous  service: 
.Six  months  on  full  pay  ;  three  months  on  half  pay  ;  and  then,  three 
months  on  quarter  pay  with  a  minimum  of  f  I  per  week. 

Holidays. — Every  member  shall  be  entitled  to  have  all  general  Bank 
holidays.  Good  Friday  and  Christmas  Day,  or  if  called  upon  to  work  on 
these  days  shall  have  equivalent  time  off.  He  shall,  in  addition,  be 
entitled  to  an  annual  holiday  as  follows  :  ('()  If  taken  after  the  first  eight 
months"  continuous  service,  seven  consecutive  days  ;  or  (fc)  if  taken  after 
the  first  12  months'  continuous  service,  and  after  every  subsequent 
period  of  12  months,  14  consecutive  days"  holiday.  An  addition  of  one 
day  to  the  annual  holiday  for  each  further  year  of  service  over  12  mouths 
up  to  a  maximum  of  21  days. 

Sal.\kies. 

The  schedule  of  salaries  is  based  upon  "  Plant  Capacity."  The  term 
"  Plant  Capacity ""  means  in  the  case  of  generating  plant  the  maximum 
rated  output  for  a  continuous  i)?riod  of  ten  hours,  measured  in  kilowatts, 
ind  in  the  case  of  rotary  converting  plant  (which  shall  include  frequency 
changers)  and  static  transformers  the  maximum  rated  output  under  like 
conditions  measured  in  kilovolt-amperes.  Plant  which  has  b;'en  run  on 
commercial  load  shall  be  included  from  the  date  upon  which  the  con- 
tractors" '"  maintenance  period  "  commences. 

Btiiic  Adju.slnieiili. — The  salaries  of  members  employed  in  the  gene- 
rating stations  are  based  upon  plant  capacity  of  the  generating  plant  in 
the  station  in  which  these  grades  are  employed,  and  in  the  undertakings 
where  the  follomng  conditions  obtain,  the  plant  caiiacity  .shall  be  modi- 
fied as  follows  :    («)  In  all  cases  where  a  generating  station  receives  a 

bulk  '  supply  from  another  undertaking,  or  a  supply  from  another 
station  of  the  same  undertaking,  the  plant  capacity  of  that  station  shall 
be  calculated  as  follows  :  Generating  plant,  100  per  cent,  of  the  rated 
output  in  kilowatts  ;  rotary  converting  plant,  40  per  cent,  of  the  rated 
output  in  kilovolt  amperes  ;  static  transformers,  121  per  cent,  of  the 
rated  output  in  kilovolt  amperes,  (b)  Where  entirely  supplied  by  steam 
from  an  outside  source,  30  per  cent,  less  than  the  schedule  salaries,  (c) 
When  using  boilers  entirely  fired  by  waste  heat  and/or  waste  gas  from 
an  outside  source,  20  per  cent,  less  than  the  schedule  salaries.  (3)  When 
partly  supplied  by  steam  or  waste  heat  from  an  outside  source,  10  per 
cent,  less  than  t'he  schedule  salaries,  (c)  Wlien  using  gas  engines  en- 
tirely supplied  by  gas  from  an  outside  source,  20  per  cent,  less  than  the 
schedule  salaries.     (/)  In  water  power  stations,  30  per  cent,  less  than 


schedule  salaries.     (9)  In  all  other  cases,  including  Diesrl  and  producer 
gns  plants,  the  salaries  paid  shall  conform  to  the  si-hedulc. 

The  salaries  of  members  emjiloyed  outside  the  generating  stations  are 
ba;e  I  on  the  plant  ca|)acity  of  the  whole  undertaking,  and  in  undertakings- 
where  the  following  conditions  obtain,  the  plant  ciipacity  .•<hall  be  calcu- 
lated as  follows  :  (li)  Where  the  whole  of  the  power  is  generated  by  the 
undertakini:.  on  the  total  capacity  of  the  generating  plant  (au.xiliaries 
Ix'ing  exdudeih.  (i)  Where  a  "  bulk"  supply  is  received  ami  trans- 
fonned,  an  addition  to  the  generating  plant  capacity  (if  any)  shall  be 
made,  equal  to  the  capacity  of  the  converting  and/or  transforming  plant 
measured  in  kilovolt  amperes.  (/.)  Where  a  "  bulk  "'  supply  is  received 
but  is  not  converted  or  transformed  by  the  undertaking  at  the  jioint  of 
supply,  an  addition  to  the  total  capacity  of  generating  jilant  (if  any) 
shall  be  made,  equal  to  the  maximum  demand  of  such  bulk  supply  during 
the  preceding  financial  year,  measured  over  a  period  of  one  hour. 

Gradixo. 
The  schedule  shall  apply  to  all  undertakings  having  a  plant  capacity  of 
1,000  kw.  or  over,  subject  to  adjustment  in  accordance  with  Table  I. 
The  basic  grades  are:  Grade  1,  deputy  chief  official;  grade  3,  power 
station  su|)erintendent  and  mains  superintendent :  grade  8,  shift  charge 
engineer.  For  members  occupying  positions  intermediate  to  the  basic 
grades,  intermediate  grades  have  been  provided.  Memb.Ts  employed  in 
undertakings  in  District  Area  No.  10  (London)  shall  b?  entitled  to  5  p?r 
cent,  in  excess  of  schedule  rates,  and  in  the  case  of  such  districts  as  may 
be  agreed,  they  shall  receive  5  per  cent,  less  than  schedule  rates. 

Basic  Salaries. 

For  calculating  the  relative  basic  salaries,  the  total  rate  of  salary  and 
bonus  as  at  March  1,  1920,  has  been  ado])ted  as  a  basis. 

Shift  Charge  Engineer. — (o)  The  salary  for  any  shift  charge  engineer 
in  the  lowest  size  of  station  scheduled  shall  bo  £293  per  annum,  subject 
to  adjustment  in  accordance  with  Table  Xo.  1.  (b)  In  any  station  where 
the  shift  charge  engineer  is  being  paid  in  excess  of  the  amount  to  which  he 
would  be  entitled  by  the  application  of  grade  8  he  shall  continue  to  bo 
paid  such  excess  amount,  (c)  In  any  station  the  highest  paid  shift 
charge  engineer  shall  be  paid  not  less  than  the  amount  to  which  he  is 
shown  to  be  entitled  by  the  ajjplieation  of  Grade  8.  (d)  In  any  station 
where  differences  in  i)ay  exist  between  shift  charge  engineers,  the  lower 
paid  shift  charge  engineers  shall  continue  to  receive  the  same  relative 
percentage  difference  less  than  the  highest  paid  shift  charge  engineer.. 
If  these  figures  be  less  t'lan  grade  8  they  shall  be  brought  ui)  to  grade  8 
by  not  more  than  three  equal  annual  increments. 

Power  Staliiin  Superint"^mhn(. — (a)  In  a  station  where  the  power 
station  superintendent  is  being  paid  in  excess  of  the  amount  in  grade  3,  he 
shall  continue  to  be  paid  such  excess  amount,  (b)  The  percentage  rela- 
tion between  the  salaries  of  the  power  station  superintendent  and  of  the 
highest  paid  shift  charge  engineer  shall  be  maintained  for  the  present,, 
except  where  the  salary  would  thereby  bo  raised  above  the  grade  to  which 
he  belongs,  (r)  If  the  amount  to  which  the  power  station  superintendent 
is  entitled  is  less  than  the  amount  in  grade  4  for  that  size  of  station,  he 
shall  receive  the  salary  fixed  by  grade  4  and  rise  to  the  amount  shown  in 
grade  3  by  not  more  than  three  equal  annual  increments,  (rf)  In  any 
undertaking  over  30,000  kw.  the  pres?nt  relative  percentage  difference 
between  the  salaries  of  the  power  station  superintendent  and  of  the 
highest  i)aid  shift  charge  engineer  shall  bo  maintained,  provided  that  in 
no  case  shall  he  receive  less  than  £585  per  annum. 

Iiiteniieilidte  Grades. — All  other  grades  employed  in  the  power  station 
shall  maintain  their  percentage  rolative  position  to  either  the  highest 
])aid  shift  charge  engineer  or  the  power  station  superintendent,  to  which- 
ever po.^ition  they  are  nearest,  and  shall  rise  to  the  figure  set  out  in  the 
schedule  for  the  grade  in  which  they  then  belong,  by  not  more  than  three 
equal  annual  increments. 

Mains  Sufieriulendent. — (a)  In  an  undertaking  where  the  mans 
superintendent  is  being  paid  in  excess  of  the  amount  in  grade  3  he  shall 
continue  to  be  paid  such  excess  amount,  (ft)  The  porcentage  relative 
<lifference  between  the  salaries  of  the  mains  su])erintondent  (whether  he 
is  in  charge  of  sub-stations  or  not)  and  the  powerjjtation  superintendent 
shall  be  maintained,  except  where  the  salary  would  thereliy  be  raised 
above  grade  3.  (c)  If  the  amount  to  which  the  mains  suporintondent  is 
entitled  is  less  than  grade  4  for  that  size  of  undertaking,  he  shall  never- 
theless bo  allocated  to  that  grade  ;  but  if  in  charge  of  both  mains  and 
sub-stations  he  shall  rise  to  the  amount  shown  in  grade  3  by  not  more  than 
three  equal  annual  increments.  ((/)  All  other  grades  employed  outside 
the  power  station  shall  maintain  their  percentage  relative  ])osition  to  the 
mains  superintendent  (whether  he  is  in  charge  of  sub-stations  or  not) 
and  shall  rise  to  the  figure  .set  out  in  the  schedule  for  the  grade  in  which 
they  then  belong  by  not  more  than  three  equal  annual  increments. 

JJepjty  Chief  (Jffi'^i'd. — In  any  undertaking  over  8,000  kw.  the  present 
relative  percentage  difference  between  the  salaries  of  the  deputj'  chief 
official  and  the  power  station  superintendent  shall  bo  maintained  as  a 
minimum,  provided  that  in  no  case  shall  he  receive  less  than  £()57  per 
annum.  For  all  grades  abive  the  grade  of  station  superintendent  in 
undertakings  above  10,000  kw.  capacity  of  plant,  the  minimum  salary 
shall  not  be  less  than  £657  per  annum  ;  but  the  relative  difference  between 
these  grades  and  the  station  superintendent  shall  be  maintained. 

ReaDJCSTMEXT  of  S.U.ARIES. 
The  salaries  given  in  the  schedule  are  based  on  an  increase  in  the  cost, 
of  living  of  125  per  cent,  over  the  conditions  obtaining  in  July,  1914.  The 
figures  given  in  the  "  Labour  Gazette  "  shall  bo  the  basis  of  any  readjust- 
ment of  salary  under  this  section.  To  meet  variations  in  the  cost  of 
living,  all  salaries  shall  bo  subject  to  revision  quarterly  and  for  each 
complete  15  points  variation  in  such  cost.     The  necessary  adjustment 
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shall  be  made  and  take  effect  as  from  the  first  day  of  the  next  quarter. 
Such  revision  shall  be  in  accordance  with  the  figures  given  in  Table  I. 

Table  I.  showing  percentage  adjustment  of  salary  in  accordance  with 
the  variation  in  cost  of  living. 

Salaries  up  to  £359,  subject  to  +  or  —  3-6  per  cent.  ;    from  £350 — 
425,  3-2  per  cent.  ;   £425 — 500,  2-9  p?r  cent.  ;   £500—550,  2-6  per  cent.  ; 
£550 — 625,  2-3  per  cent.  ;   and  £625 — 700,  20  per  cent. 
Settlement  of  Differexces. 

\^'hen  questions  arise  as  to  the  intent  and  application  of  the  conditions 
and  schedule,  rates  for  additional  grades,  regrading,  &c.,  the  parties  shall 
confer  and  endeavour  to  arrive  at  a  mutual  settlement.  Failing  such 
settlement,  matters  of  difference  shall  bs  referred  to  the  District  Joint 
Board.  Pending  the  setting  up  of  such  boards,  or  failing  a  settlement 
by  the  District  Board,  the  matter  shall  be  referred  to  the  National  Board. 
Sc  IE  5trLE  OF  Salaries. — Plant  Capacity  in  Kilowatts. 
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The  B.E.A.M.A.  Annual  Dinner. 


Lord  Ampthill,  President  of  the  British  Electrical  &  Allied  Manu- 
facturers' Association,  occupied  the  chair  at  the  Savoy  Hotel  on  Thursday 
last,  the  20th  inst.,  at  the  annual  dinner  of  the  British  Electrical  & 
Allied  Manufacturers'  Association,  and  there  were  present  over  400 
members  and  guests.  The  company  included  Sir  J.  Fortescue  Flannery, 
Bart.,  M.P.,  Sir  Tom  Callender,  Sir  John  Wormald,  Bart.,  C.B.E., 
the  Rt.  Hon.  Lord  Carmichael,  G.C.S.I.  Sir  John  Snell,  Lord  Vaux  of 
Harrowden,  Rear-Admiral  F  L.  Field,  C.B.,  C.M.G..  Lt.-Col.  Sir  J. 
Dunlop  Smith,  K.C.S.I.,  the  Rt.  Hon.  Lord  Sydenham,  G.C.S.I.,  G.C.I.E., 
Sir  John  A.  Aspinall,  Sir  Allan  Smith,  K.B!E.,  M.P.,  Sir  Richard  Red- 
raayme.  K.C.B.,  Sir  J.  E.  Peta%-el,  K.B.E.,  Sir  Philip  Nash,  K.C.M.G., 
C.B.,  and  Sir  William  Clark,  K. C.S.I.  The  chairman  occupied  an 
unusually  long  period  in  disposing  of  the  loyal  toasts,  but  ultimately 
Sir  John  Sxell  rose  to  propose  the  toast  of  the  evening,  that  of  "  The 
Industry."  Sir  John  had  some  difficidty  in  making  himself  heard, 
the  acoustic  propsrties  of  the  room  being  particularly  poor.  He  first 
remarked  upon  the  Government  attitude  towards  electricity  supply 
and  to  the  fact  that  since  1916  seven  departmental  committees,  on  six 
of  which  he  had  himself  sat,  had  been  appointed.  As  a  result  of  this 
work  the  electricity  supply  business  was  regarded  as  a  key  industry, 
and  the  Act  of  1919  coiid  be  considered  as  a  great  electrical  charter. 
The  Water  Power  Conservation  Committee  had  favourably  rei^orted 
upon  the  untapped  resources  of  hydro-electric  energy  in  Scotland  and 
Wales.  The  Railway  Electrification  Committee  and  the  Committee  on 
Electroculture  made  it  evident  from  their  reports  that  immense  develop- 
ments were  immediately  ahead.  Five  years  of  war  had  b?en  necessary 
to  make  kno\vn  the  value  of  industrial  electric  power  in  decreasing  the 
cost  of  production  and  enormously  increasing  output.  He  considered 
that  there  were  man}'  years  of  prosperity  before  the  industry.  In  1913 
1,300,0(10,000  units  of  electrical  energy  had  been  sold  and  25  years  were 
needed  to  reach  this  output.  In  1919  the  sale  had  reached  4,500,000,000 
units  and  these  figures  would,  in  his  opinion,  during  the  next  five  or 
si-x  years  be  doubled.  On  this  account  alone  there  was  a  prospect  of 
immense  development  before  manufacturers  of  steam  raising  and 
generating  jilant  and  subsidiary  electrical  apparatus.  He  characterised 
as  nonsense  the  suggestion  that  the  e.xisting  generating  stations  should 
be  replaced  by  16  "super-power"  stations.  None  the  less  it  was 
necessary  to  shut  down  the  bad  stations,  to  improve  any  of  the  others 
and  to  extend  the  plant  of  those  undertakings  where  there  was  an  urgent 
demand  for  energy.  He  added  that  he  was  grateful  to  the  Government 
for  the  colleagues  given  him  on  the  Electricity  Commission. 

Sir  CH.4KLES  Ellis.  K.C.B.,  vice-president  of  the  B.E.A.M.  4.,  in  reply, 
commented  on  the  work  of  the  Ministry  of  Munitions  during  the  war, 
and  the  assistance  which  electric  power  had  rendered  in  increasing 
munitions  o  itput.  The  prospective  development  before  the  industry 
would  be  of  material  assistance  in  paying  off  the  country's  debt.  It 
used  to  be  an  axiom  in  commerce  '"  take  care  of  the  exports  and  the 
imports  will  take  care  of  themselves."  Now-a-days,  he  suggested,  that 
the  rendering  of  this  should  be  '■  take  care  of  the  exports  in  the  hope 
that  the  imports  will  take  care  of  themselves." 

The  toast  of  "  The  Profession  "  was  given  by  Mr.  W.  L.  Hichess, 
who  put  forward  a  special  plea  for  a  more  generous  support  of  research 
work.  He  considered  that  the  contribution  of  British  engineering  firms 
to  research  was  a  disgrace  and  also  a  national  danger.  Without  adequate 
research  there  could  not  be  satisfactory  industrial  success.  The  uni- 
versities should  be  efficiently  equipped  for  carrying  on  research  work. 


Mr.  Roger  T.  S.mith,  President  of  the  Institution  of  Electrical  En- 
gineers, and  Mr.  J.  Swinburne,  F.R.S.,  replied.  The  latter,  in  order 
to  make  himself  heard,  stood  on  a  chair,  and  pointed  out  tlie  difficulties 
under  which  the  .salaried  man  labours  with  money  at  its  present  value. 
If  it  did  not  improve  the  best  thing  for  this  class  of  individual  to  do- 
would  be  to  die. 

The  speech-making  was  un"elicved  by  any  musical  programme,  and 
it  was  obvious  during  the  latter  part  of  the  evening  that  minj'  of  thosf 
pnesent  had  other  matters  of  interest  to  discuss  and  took  advantage  of 
the  opportunity  to  do  so.  This  is  not  surprising  when  it  is  considered 
that  the  gathering  is  one  of  manufacturers  meeting  under  cordial  con- 
ditions present  and  prospective  customers.  We  co.mmend  to  the  Couneil 
the  suggestion  generally  expressed  that  at  next  year's  dinner  thoss 
present  be  given  time  to  indulge  in  a  quiet  business  chat  without  incurring 
the  displeasure  of  the  Chairman. 


Further  Birmingham  Extensions. 

Another  extension  of  the  Nechells  generating  station  is  proposed  by 
the  Birmingham  Electric  Supply  Committee  at  a  cost  of  £1,757,800. 
It  «ill  be  remembered  that  in  July,  1918,  authority  was  given  to  erect 
the  first  portion  of  the  station  at  an  estimated  cost  of  £1^626,140.  The 
capacity  of  this  new  plant  is  30,000  kw.,  but  ouing  to  delay  in  the 
work  of  contruction,  due  to  the  moulders"  strike  and  other  causes,  the 
station  will  not  be  ready  to  give  a  supply  before  the  winter  of  1921-22, 
except  possibly  to  a  partial  extent.  Further  steps  have  been  taken  to 
supplement  existing  sources  of  supply,  but  present  and  prospective 
requirements  are  such  that  it  is  impossible  to  meet  them  to  any  adequate 
extent.  The  maximum  daily  load  on  the  works  during  last  winter  was 
about  63,250  kw.  The  combined  capxcities  of  the  power  stations  (in- 
cluding the  Dunlop  Company's  station)  is  an  almost  identical  total. 
There  is  thus  practically  no  reserve  plant,  and  in  the  opinion  of  the 
engineer  (Mr.  R.  A.  Chattoek)  there  should  be  in  reserve  not  less  than 
12,000  kw.  to  allow  for  normal  overhaul  of  machinery  and  contingencies. 
The  department  has  been  compelled  for  some  time  pist  to  impose  restric- 
tions on  the  use  of  supplies,  and  to  refuse  applications  for  urgent  power 
connections.  .\t  present  there  are  applications  for  27,000  kw.,  and  this, 
figure  would  have  been  much  greater  had  it  not  been  known  that  the 
department  was  in  a  position  to  deal  with  new  business.  The  committee 
therefore  consider  it  their  urgent  duty  to  deal  with  the  question  of  further  ' 
extensions  of  plant,  and  they  have  obtained  reports  from  the  city  electrical 
engineer  and  the  consulting  engineers  who  advise  that  the  Nechells 
permanent  station  should  b-e  increased  in  capacity  from  the  30,000  kw. 
now  in  hand  to  60,000  kw.,  by  the  addition  of  two  complete  sets  of  plant, 
each  of  15,000  kw.  capacity. 


Legal  Intelligence. 

Responsibility  of  Confidential  Advisers. 

Last  week  the  House  of  Lords  (by  a  majority  of  three  to  two)  dis- 
missed the  appeal  of  the  plaintiff  in  the  case  of  Weld-Blundell  r. 
Stephens  from  an  order  of  the  Court  of  Appeal  setting  aside  a  judgment 
of  Mr.  Justice  Darling,  and  giving  judgment  for  the  apiiellant. 

The  appellant,  who  had  invested  money  in  business  undertakings, 
including  the  Float  Electric  Company,  Ltd.,  and  the  manager  of  the- 
Companj'  (Mr.  Hurst)  having  applied  to  appellant  for  a  further  advance,, 
he  wrote  on  May  4,  1915,  to  the  resiJondent,  who  acted  as  his  confidential 
adviser  in  financial  matters,  a  letter  containing  instructions  to  investigate 
the  affairs  of  the  Float  Company,  and  also  containing  statements  reflect- 
ing upon  Mr.  W.  H.  Lowe  (the  previous  manager)  and  Mr.  Charles 
Comins,  the  auditor  of  the  company.  The  respondent  handed  the  letter 
to  his  partner  (Mr.  Swift)  with  instructions  to  make  inquiries.  Swift 
dropped  the  letter  in  the  manager's  room  of  the  Company's  offices. 
Hurst  read  the  letter  and  communicated  its  contents  to  Messrs.  Lowe  & 
Comins,  who  brought  actions  of  libel  against  appellant,  and  in  each  case 
the  Judge  directed  the  jury  that  the  oecasion  of  publication  was  privi- 
leged, but  the  jury  found  expressed  malice  and  assessed  the  damages  in, 
Lowe's  action  at  £1,000.  and  in  Comins'  action  at  £500,  and  judgment 
was  entered  accordingly  In  Lowe's  case  the  judgment  was  varied  by 
the  Court  of  Appeal,  and  judgment  was  entered  for  £250  in  lieu  of  £1,001). 
The  total  sum  paid  by  appellant  in  respect  of  those  actions  was  £1,770, 
and  he  brought  the  present  action  to  recover  damages  for  respondent's^ 
breach  of  duty  to  use  reasonable  care  to  keep  secret  the  contents  of  his; 
letter  of  Mav  4,  1915.  The  jury  found  that  it  was  the  duty  of  respondent 
to  keep  the  letter  seeret ;  that  he  neg'.ected  that  duty,  and  that  the 
actions  for  libel  brought  by  Lowe  and  Comins  against  appellant  and  the 
damages  recovered  by  the  mwere  the  natural  and  jsrobible  consequences 
of  that  negligence  ;  and  they  assessed  the  damages  at  £6.50.  The 
judce,  however,  entered  judgment  for  respondent  on  the  ground  that  the 
action  was  not  maintainable.  The  Court  of  Appeal,  by  a  majority, 
decided  that  appellant  was  entitled  to  nominal  damages,  and  ordered 
that  judgment  should  be  entered  for  him  for  2O3. 

Lord  Finlay,  after  reeiting  the  facts,  held  that  the  result  of  defen- 
dant's negligence  was  that  actions  were  brought  against  his  principal, 
Mr.  Weld-Blundell.  There  was  no  legal  principle  to  exclude  the  damages 
in  such  actions  from  being  taken  into  account  in  estimating  the  damages 
payable  by  the  agent.  To  hold  that  no  such  damages  could  be  recovered, 
would  be  to  give  practical  immunity  in  many  cases  to  agents  who  had 
allowed  the  secrets  of  their  principals  to  become  known.     The  jury  did  not. 
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give  tile  full  sum  wliich  plaintiff  had  had  to  pay  in  thOM-  actions,  nu 
doubt  U-eause  they  thought  that  if  plaintiff  had  artod  reasonably  the 
matter  might  have  U'en  settled  on  mon?  favourable  terms.  It  must  be 
borne  in  mind  that  the  present  was  an  action  for  bn>ach  of  duty  by  an 
agent  in  falling  to  take  pro|H-r  care  of  a  document  entrusted  to  him. 
It  was  admitted  that  he  failed  to  discharge  that  duty,  and  the  very 
thing  hapiiened  which  it  was  bis  duty  to  guard  against.  In  his  opinion, 
the  judgment  of  the  t'nurt  of  .\p|)eal  should  lx>  reversed,  and  judgment 
entered  for  apix'llant  for  Jliioti.  the  amount  of  the  verdict,  with  costs. 
Lord  I'armoor.  with  hesitation,  agreed  with  Lonl  Finlay. 
Lord  Duncdin  was  of  opinion  that  there  was  no  evidence  which  en- 
title<l  the  jury  to  give  the  attinnative  answer  to  the  question  as  put  to 
them  that  the  actions  for  lilx-l  and  the  damages  recovered  were  the 
natural  and  probable  consequence  of  the  i)roved  negligence  of  defendant. 
"It  was  the  repetition  of  the  woixls  by  Hui-st  to  Lowe  and  Comins,  which 
waa  the  voluntary  act  of  a  ftve  agent  over  whom  defendant  had  no 
control,  anil  for  whose  acts  he  was  not  answerable,  that  was  the  imme- 
diate cause  of  the  plaintiffs  damage.  He  was  of  opinion  that  the 
result  reached  by  Mr.  .Justice  Darling  and  the  majority  of  the  Court  of 
Appeal  was  right,  and  that  the  appeal  should  be  dismissed  with  costs. 

Lord  Sumner,  who  agreed  with  Lord  Dunedin,  saiil  the  only  damages 
of  which  there  was  any  evidence  consisted  of  the  damages  and  costs 
(both  the  successful  plaintiffs'  and  his  own)  which  were  recovered  against 
appellant  or  incurred  by  him  in  the  libel  actions.  Either  the  sums 
wliich  the  ai)])ellant  had  to  pay  were  the  direct  result  of  what  he  did 
himself  and  were  self-inHieted  injuries,  or  they  were  caused  not  by  Mr. 
Stephens,  but  by  Jlr.  Hurst.  As  to  the  costs,  ap|x>llant  brought  them 
on  himself  by  electing  to  defend  what  in  truth  wen-  undefendeJ  actions. 
Appellant's  liabiUty  did  not  deiK-nd  on  or  spring  from  th>  defe.ulait 
(Mr.  Stephens),  unless  a  mere  occasion  was  identified  in  law  with  cause. 
The  damages  and  costs  were  payable  by  reason  of  plaintiff's  own 
wrongdoing  and  were  legally  recoverable  from  him  independently  of 
defendant's  breach  of  obligation.  It  was  said  that  the  jury's  third 
finding  was  conclusive  because  there  was  evidence  to  go  to  the  jurj', 
wliich  would  support  it.  That  evidence  was  either  respondent's  admis- 
sion that  he  reali.sed  that  the  letter  was  dangerous,  or  it  was  the  general 
effect  of  the  circumstances  of  the  case  as  a  jury  would  regard  them.  He 
could  not  see  that  there  was  any  evidence  in  law  in  cither  case,  because 
he  could  nut  -see  that  the  mere  probability  that  actions  might  be  brought 
for  the  libels  could  turn  Mr.  Hurst's  act  into  respondent's  act. 

Lord  Wrenbury  agreed  with  Lord  Dunedin  and  Lord  Sumner,  and  the 
appeal  was  dismissed  with  costs. 

Relief  from  Electricity  Supply  Contracts. 

Last  week  Mr.  .Justice  Bailhachc  hcaril  an  application  under  the 
Courts  ( Emergency  Powers'  Act.  1917)  by  Hootle  Corporation  for  relief 
from  an  electricity  sujjply  contract  with  the  Bootle  Cold  Storage  and 
Ice.  Under  an  agreement  of  .Ian.  19,  1912,  the  Corporation  undertook  to 
supply  tiectricity  for  power  purposes  at  the  Company's  works  for  ten 
years,  from  March  1,  1912,  at  crtain  specified  rates. 

Mr.  Miller,  K.C.  (for  plaintiff),  .said  that  the  Act  gave  power  to  the 
courts  to  give  such  relief,  where,  through  the  war,  events  had  occurred 
to  alter  the  whole  basis  of  a  contract.  From  the  affdavit  of  the  borough 
electrical  engineer  (Mr.  T.  D.  Clothier)  it  ap[)eared  that  the  supply  was 
charged  for  under  the  agreement  under  two  headings: — (1)  'To  cover 
the  capital  and  standing  costs  irrespective  of  the  quantity  used,  and 
this  rate  was  £1  perkw.  per  quarter  ;  and  (2)  To  cover  the  running  costs 
a  charge  ofll.375d.  per  unit  was  made. 

In  1917  the  electricity  works  of  the  Corporation  were  declared  a 
controlled  establishment  and  they  were  carried  on  under  the  Director 
of  Electricity  Supply.  New  works  and  large  extensions  were  constructed, 
at  the  instigation  of  Government  departments,  for  producing  war 
material,  and  the  Corporation  had  to  furnish  electricity  for  them,  but 
the  Corporation  could  not  get  any  sanction  to  the  extension  of  their 
electricity  works.  In  December,  1917,  the  Corjioration  had  to  get  a 
supply  in  bulk  from  Liverpool  Corporation  at  a  price  which  increased 
the  cost  above  that  which  it  would  have  been  if  the  Corporation  had 
been  permitted  to  extend  their  station.  The  price  of  coal  had  increased 
from  lis.  3d.  per  ton  in  .lune.  1914,  to  3l)s.  per  ton,  an  increase  of  220 
per  cent.,  and  wages  had  risen  by  130  per  cent.  In  the  year  ending 
March  31,  1915,  the  capital  and  standing  costs  per  kilowatt  of  maximum 
demand  from  all  consumers  were  £1  12s.  per  kw.  ])er  quarter ;  (2)  the 
average  running  cost  per  unit  sold  to  all  consumers  wa30-435d.  per  unit  ; 
and  the  charges  to  defendants  of  £1  i>er  kw.  andO-375  per  unit  were  fair. 
In  that  year  a  profit  of  £3,014  was  made.  For  the  j'oir  ending  March 
31,  1919,  the  figures  were  much  higher,  and  a  loss  of  £7,670  was  shown, 
despite  increased  charges  to  every  other  consumer.  Costs  since  that 
date  had  risen  to  (1)  £2  19s.  f>d."  i>er  kw.  per  quarter,  and  (2)  l-06d. 
per  unit.  The  charge  to  all  other  consumers  had  increased  by  3^  per 
unit  for  lighting,  and  not  less  than  0-85d.,  nor  more  than  l-7d.  for  power. 

Evidence  was  given  by  Mr.  Clothier,  who  said  that  defendants  had 
oJered  to  pay  J  of  the  increased  cost  represented  by  the  coal  clause  in 
t'le  agreement,  dating  back  to  the  beginning  of  1918,  or  about  £1,200. 

On  Thursday,  Mr.  R.  A.  Wright,  K.C,  for  defendant  company,  said 
that  his  clients  had  agreed  to  accept  the  offer  of  the  Corporation  that 
he  undei-s:  <od  was  still  open  to  them  ;  so  that  the  contract  by  consent 
would  be  amended  increasing  the  contract  price  by  thrce-quart-rs  of  the 
coal  clause  charges  as  from  .Ian.  1,  1918,  to  .June  30,  1919.  and  as  to  the 
whole  of  the  coal  clause  charges  from  -luly  1,  1919,  to  the  end  of  the 
c  jntract.     He  submitted  there  should  be  no  costs  on  cither  side. 

Mr.  Justice  BAir.HACHE  :  I  do  not  agri-e.  I  think  the  defend  mts  were 
unreasonable  in  the  matter,  they  forced  ihe  plaint  ffs  to  come  here. 

The  contract  was  amended  on  the  tjrms  indi;at;d,  wi;h  costs. 


Electricity  Supply. 


Babnsley  Electricity  Committee  proposivs  to  purchase  a  oOO  kw. 
rotary  converter. 

E.vST  Ham  Corporation  has  decided  to  lay  a  supply  cable  to  tho 
wwage  works  at  a  cost  of  £1,275. 

\VoLV^:KHA.M^To^•  Corporation  has  authorised  an  cxjionditure  of 
£7,000  on  the  electric  lighting  of  four  schools. 

WliEXHAM  Corporation  has  applied  for  authority  to  expend  £17,250 
on  extensions  of  generating  plant  and  mains. 

There  was  a  profit  of  £1,321  on  the  Dakwes  Electricity  Works  for  the 
past  year,  against  a  loss  of  £1,140  in  1918-19 

Th?  Town  Council  of  Peht.i  has  asked  the  Electricity  Co:nmission?r3 
to  sanction  an  extension  of  plant  at  the  electricity  works. 

LtvERFooL  Tramways  and  Electric  Power  and  Lighting  Committee 
propose  to  spend  £4.'i,o00  on  extensions  of  the  electric  mains  in  connection 
with  the  housing  s<he:iie  on  the  Lisburn  Farm  estate. 

Permission  has  been  given  by  the  Electricity  Commissioners  to  tho 
Mersey  Powek  Company  to  supply  electricity  to  the  Manchester  Dry 
Docks  Comjiany  until  the  Corporation  is  able  to  give  a  supply. 

Waltha.mstiw  I'rban  Council  has  applied  to  the  Electricity  Com- 
missioners for  sanction  to  borrow  £95,8,50  for  a  5,000  kw.  turbo-alternator, 
indiice.i  draught  )>lant  and  water-tube  boiler,  with  econoniisor,  &c., 
cooling  tower,  substation  equipment,  &c. 

There  has  recently  bjen  an  improvenunt  in  the  revenua  of  B\TH 
Electricity  Department.  This  is  due  to  an  increase  in  charges  and  to 
an  additional  demand  for  private  lighting.  At  the  last  Council  meeting 
it  was  decided  to  discontinue  street  lighting  during  the  summer,  but 
the  experiment  has  not  proved  a  success,  and  electric  lighting  has- 
already  been  restored. 

A  dispute  has  arisen  between  members  of  the  technical  staff  of  Wimble- 
don Electricity  Dept.  and  the  Corporation.  In  a  letter  to  the  local 
press,  Mr.  W.  Arthur  .Jones  (general  secretary  of  the  Electrical  Power 
Engineers'  Association)  says  the  first  recommendation  of  the  National 
Joint  Industrial  Board  for  the  electricity  supply  industry  on  the  matter 
in  dispute  was  that  both  sides  should  agree  to  an  increase  of  £3!)  per 
a'lnum  from  .Jan.  1  last  on  the  existing  bonus,  and  the  conference  of 
local  authorities  owning  electricity  works  in  Greater  Ix>ndon  endorsed 
that  recommendation.  The  Electric  Lighting  Cominitt  >e  recommended 
that  the  increased  bonus  be  paid  to  the  six  technical  engineers,  but  the 
Staffing  Co.mraittee  reported  against  it,  and  tlie  Council  adopted 
the  Staffing  Committee's  suggestion.  The  letter  protests  against 
this  action,  and  describes  it  as  a  challenge  accompanied  by  every  possible 
provocation.  The  Association  also  sent  a  letter  to  the  Town  Clerk  on 
Jlay  22.  ])ointing  out  thit  the  local  members  threaten  that  unless  the 
recommendation  to  the  National  .Joint  Board  is  adopted  by  5  p.m.  on 
Monday,  May  31,  tlicy  will  withdraw  their  serrices. 

Klectric   Traction. 

On  the  past  yen's  working  of  the  Keauing  Cjrpor.Wiox  Tram- 
w.vYs  there  was  a  de'icit  of  £6,787,  compared  with  a  net  profit  of  £5,061 
in  1918-19 

The  net  profit  on  tho  Rotherham  tramways  is  £1,593,  but  owing  to 
losses  on  railless  cars  and  petrol  omnibuses  there  is  a  net  loss  of  £1,907 
on  the  who'ie  undertaking. 

During  the  year  ended  March  31  BorRXEMOUTH  Corporation  tram- 
ways dejiartmcnt  carried  27,080,255  passengers,  against  20,769,507  in 
1918-19.  The  total  receipts  were  £192,048  (£149,442)  and  the  gross 
expenditure  £158,45)0,  the  net  pro.'its  being  £33,558. 

The  Electricity  Commissioners  ar3  prepared  to  consider  applications 
from  local  authorities,  being  authorised  undertakers,  for  sanction  to 
Loans  for  providing  Public  Electric  Vehicle  Charoino  Garages 
and  the  equipment  of  same.  Provisional  sanction  has  already  Ijeen  given 
to  the  borrowing  by  Ipswich  Corporation  of  £4,000  for  this  purpose. 

As  Tau.vtox  Corporation  and  the  local  Tramway  Company  cannot 
agree  as  to  the  price  to  be  paid  by  the  latter  for  electric  current  for 
traction  purposes  it  has  been  decided  to  take  proceadings  umlor  the  pro- 
visions of  the  Courts  (P^mcrgency  Powers)  Act  for  the  annulment  of  thi 
agreement  between  the  Council  and  the  Company.  The  (Company  pays 
l-2d.  i^er  unit  and  the  Council  ask  for  at  least  100  pov  cent,  advance,  the 
cost  of  the  coal  having  increased  from  143.  4d.  per  ton  when  the  agree- 
ment was  made  to  48s.  Upon  the  jirosent  rate  of  consumption  by  the 
Company  they  would  have  to  pay  £1 ,200  a  year  for  power  insteid  of  £600. 

The  financial  position  of  the  Leeds  Corporation  tramways  is  not 
satisfactory,  and  the  Tramways  Committee  recommends  a  revision  of 
fares  to  meet  increased  expenses.  The  income  for  the  yea-r  ended  March 
31  was  £876,526  (£862,396  from  passengers,  £4,860  from  jjarcels  and 
mails,  and  £2.893  from  advertising),  and  the  expenditure  £299,889 
(against  £209,043),  and  after  paying  interest,  &c.,  the  net  surplus  was 
£83,757.  The  item  "  wages  of  motormen  and  conductors  "  rose  from 
£131,515  in  1919  to  £204,483  last  year,  and  rates  and  taxes  imposed  an 
additional  burden  of  nearly  £6,000.  The  parcels  traffic  shows  an  enor- 
mous extension,  for  whereas  in  1919,  the  first  year  of  the  experiment, 
3),032  parcels  were  carried,  the  total  last  year  reached  144,644.  In 
1919  a  sum  of  £90,000  was  devoted  to  relief  of  rates,  but  the  Committee 
recommended  that  if  in  any  year  the  receipts  exceed  the  expenses,  there 
shall  be  jiaid  into  the  tramways  reserve  fund  the  amount  of  such  excess 
or  so  much  thereof  as  shall  be  necessary  to  provide  a  reserve  fund 
amounting  to  £100,OCO 
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Business  Items,  &c. 

The  Birmingham  warehouse  and  oftices  of  Messrs.  Buck  &  Hickman 
Ltd.,  have  been  removed  to  23,  Xewton-street,  Corporation-s  treet. 

Messrs.  Charles  P.  Sparks  &  Partners  have  removed  to  Blackfriars 
IHause,  New  Bridge-street,  London,  E.C.  4.  Telephone  Nos.  :  Central 
4725  and  4726. 

The  offices  of  Messrs.  Waygood-Otis.  Ltd.,  have  been  removed  to 
54-5,  Fetter-lane.  London,  E.C.  4.  Telephone,  Hoi  born  2001.  Tele- 
grams, Waygood  Fleet  London  ;  cables,  Waygood  London. 

After  the  31st  inst.  the  telephone  number  of  the  West  End  depot 
(5,  Arthur-street,  New  0-xford-street,  W.C.  2)  of  Pope's  Electric  Lamp 
Company,  Ltd.,  will  be  changed  to  Gerrard  (i074  (2  lines).  Arrange- 
ments are  being  made  to  augment  the  present  large  and  varied  stocks  of 
lamps,  fittings,  &c. 

The  Beason  Manufacturing  Company,  Lt<L,  has  applied  for  an  extex- 
Sios  of  the  terms  of  Letters  P.\text  No.  25,000/1905  for  "  Improve- 
ments in  mercury  electrolytes  for  electrolytic  cells,"  and  of  20,770/1905, 
for  "  Improvements  in  cathodes."  Notice  of  opposition  must  be  sent  by 
June  9,  to  the  Chambers  of  Mr.  Justice  Sargant,  Room  317,  Royal 
Courts  of  Justice,  London,  W.C. 

Messrs.  Sir  W.  G.  Armstrong.  Whitwortli  &  Company  have  made 
arrangements  to  undertake  the  manufacture  of  water  turbines,  and  have 
formed  a  hydro-electric  section  as  a  part  of  their  ci^'il  engineering  and 
■contracting  department,  which  is  under  the  control  of  Mr.  Mackenzie. 
The  designs  to  which  they  will  work  are  those  of  a  Norwegian  firm  who 
have  been  making  water  turbines  since  1849,  The  addition  of  Messrs. 
Armstrongs  to  the  roll  of  hydro-electric  contractors  and  manufacturers 
will  be  very  welcome  as  the  Krm  vnll  be  in  a  position  to  execute  complete 
contracts  at  a  time  when  the  development  of  water  power  is  of  such  great 
importance. 

Following  the  normal  trend  of  things  in  these  days,  an  amalgamation 
of  interests  has  been  arranged  between  the  Lancashire  Dvnamo  &  Motor 
Company.  Ltd.,  of  Manchester,  and  the  Crypto  Electrical  Company, 
Ltd.,  of  Willesden.  It  is  intended  that  all  machines  below  about  10  h.p. 
shall  be  manufactured  at  the  Willesden  Works,  and  that  machines  above 
this  size  shall  be  manufactured  at  Manchester.  Special  arrangements 
have  been  made  to  meet  the  requirements  of  customers  who  require  to 
duplicate  existing  machines  of  either  make.  The  Crypto  Company's 
works,  at  \^'illesden,  are  being  extended  to  double  their  present  size,  and 
it  is  hoped  that  these  extensions,  which  are  practically  complete,  mil 
•ensure  the  production  of  about  four  times  the  existing  output  of 
motors  from  about  J  b.h.p.  up  to  10  b.h.p.  The  selling  organisations  of 
the  two  companies  have  been  combined  throughout  the  British  Isles. 
The  associated  firms  have  branch  offices  in  London,  Glasgow,  Newcastle, 
Birmingham,  Dublin,  Cardiff  and  Bristol,  and  full  information  regarding 
the  products  of  both  works  can  be  obtained  from  any  of  these  offices,  or 
from  the  head  offices  and  works  of  either  firm.  It  is  confidently  felt  that 
the  increased  efficiency  obtained  by  limiting  the  range  of  manufacture 
of  each  works  will  greatly  increase  the  combined  output,  with  corres- 
ponding benefits  in  regard  to  price  and  delivery  for  the  many  friends  and 
-customers  of  both  firms. 

Gatalogaes,  Price   Lists,  &c. 

A  four-page  pamphlet  issued  by  Jlessrs.  Cole,  Marchent  &  Morley.  of 
Bradford,  is  devoted  to  the  firm's  central  exhaust  and  heat  extraction 
steam  engines.  Copies  of  the  pamphlet  or  of  the  company's  catalogue 
giving  a  fuller  description  of  the  company's  central  exhaust  and 
tandem  compound  engines,  can  l)e  obtained  on  application. 

In  Bulletin  1,000  a  of  tlu?  Electric  Controller  &  Mfg.  Company,  of 
Cleveland,  Ohio,  particulars  are  given  of  the  design  and  construction  of 
the  Dinkey  controllers  for  d.c.  motors  manufactured  by  them.  Various 
forms  of  plain  reversing  and  dynamic  braking  controllers  are  illustrated 
and  described.  The  company  has  also  issued  a  number  of  net  jirice 
sheets,  which  operate  from  the  Ist  May. 

The  Delta  Electrical  Company,  of  Temple  Courts.  Temple  Row,  Bir- 
mingham, have  issued  a  pamphlet  (No.  100)  illustrating  and  describing 
their  new  patent  dolly  operated  water-tight  tumbler  switch.  The 
special  features  of  the  new  switch  are  that  it  is  dolly  operated,  permits 
-of  easy  wiring,  it  has  a  sjiecial  asb?sto3  treated  joint  (which  is  permanent), 
and  it  is  absolutely  watertight.  The  company  have  made  arrangements 
with  the  Edison  and  Swan  Electrical  Company  to  carry  a  stock  at  all 
their  branches. 

The  1920  price  list  of  cables,  fiexibles  and  wires  recenth'  issued  b3' 
the  LoXDON  Electric  Wire  Co.mpany  &  Smiths,  Ltd.,  is  issued  in 
a  handy  form,  and  admits  of  easy  reference.  Commencing  with  tables 
of  copper  conductors,  there  follow  sections  devoted  to  rubber  cables 
•(association  and  non-association.  &c.),  to  flexibles  and  wires  of  various 
kinds  (silk  and  cotton  covered,  enamel  insulated,  tell  and  telephone  and 
high  resistance  wires),  cotton  sleertngs,  dynamo  bru.shes,  ebonite  jointing 
materials,  &c.  Accompanying  the  catalogue  is  a  sheet  giving  the  terms 
t3  the  trade. 

Though  oil-firing  for  stationarv  and  locomotive  boilers  has  be?n  ex- 
tensively used  for  a  long  time  in  countries  where  are  plentiful  supplies  of 
oU,  it  is  only  within  recent  years  that  the  subject  has  received  much 
attcition  in  this  country  ;  but,  owing  to  the  increasing  price  aid  scarcity 
of  coal,  engineers  and  industrialists  are  now  investigating  t'le  merits 
of  oil  fuel.  A  pamphlet  recently  issued  by  Messrs.  Alldays  &  Onions. 
Ltd..  of  Birmingham,  gives  particulars  and  prices  of  their  "  Empire  " 
Patent  Oil  Bursers,  together  with  illustrations  of  various  types  of 
boilers  fitted  with  these  burners.  Apart  from  their  application  to  steam 
boilers,  the  burners  are  used  for  furnaces  and  other  industrial  equipment. 


Miscellaneous. 

The  petition  of  Messrs.  R.  &  A.  Main,  Ltd.,  for  the  compulsory  winding 
up  of  the  Qfaix  Electric  Compaxv,  Ltd.,  has  been  withdrawn  by 
pennission  of  Mr.  Justice  Astbury. 

The  death  is  announced  of  Mr.  A.  H.  Hioms,  who  was  for  many  years 
head  of  the  metallurgical  department  of  Birmingham  Municipal  Technical 
School.  He  was  the  author  of  several  text  books  on  metallurgical 
subjects. 

The  new  Am.4Lgamated  Emgixeering  Uxiox,  which  will  embrace 
the  A.S.E.,  and  10  other  societies  connected  with  the  engineering  trades, 
will  be  formally  constituted  on  July  1.  Its  membership  will  1«  nearly 
500,000,  and  the  funds  are  estimated  at  £4,000,000.  The  programme  of 
the  new  union  includes  a  demand  for  a  minimum  wage  of  £6  10s.  a  week 
for  skilled  engineers. 

The  Liberal  Anti-Nationalisation  Committee,  who  are  about  to  in- 
augurate a  new  campaign  against  Nationalisation,  have  removed  to 
32,  Charing  Cross,  London,  S.W.l.  They  have  issued  the  text  of  Mr. 
Frederic  Harrison's  address  to  the  recent  Liberal  Conference,  together 
with  Lord  Emmott's  remarkable  appeal  on  that  occasion.  The  present 
industrial  situation  lends  peculiar  importance  to  both  utterances. 

The  Hartoniass  Athletic  Footb.all  Club,  consisting  of  employees 
of  the  Hart  Accumulator  Company,  of  Stratford,  has  had  a  most  suc- 
cessful football  season,  having  won  the  Eastern  Suburban  League 
(Div.  2,  Sec.  A)  Shield  and  medals.  Of  the  20  games  played  16  were 
won,  1  drawn  and  3  lost,  scoring  58  goals  (with  18  against).  Four 
friendly  matches  were  also  played,  3  of  which  were  won  and  the  remaining 
game  drawn,  with  a  goal  record  of  18  for  and  2  against. 

The  SociETE  DES  lycEsiEUBS  CiviLS  DE  Frasce  is  Organising,  for 
the  British  Section,  a  tour  in  France  embracing  Paris  and  the  North 
Eastern  part  of  the  devastated  regions  and  including  visits  to  the  mines 
and  factories  of  this  area,  to  take  place  towards  the  end  of  June.  The 
official  time-table  covers  the  period  from  Tuesday  evening,  June  22  to 
Friday  night,  June  25.  Details  mil  be  furnished  on  application  to  the 
Honorary  Secretary,  45,  Great  Marlborough-street.  W. 

It  is  announced  that  the  Radio  Corporation  of  New  York  has  pur- 
chased about  6,000  acres  of  land  at  Rocky  Point.  Long  Island,  for  the 
erection  of  what  will  be  the  largest  wireless  station*  in  the  world. 
It  will  cost  820,000,000,  and  will  be  able  to  communicate  with  France, 
Italy,  Poland,  Scandinavia,  Germany  and  Argentina.  The  wireless 
station  at  Nauen  is  the  biggest  now  operating  ;  the  one  at  Bordeaux, 
with  eight  towers  800  ft.  high,  will  surpass  it,  but  Rocky  Point  will  far 
surpass  Borfeaux. 

Messrs.  Benn  Brothers,  Limited,  have  purchased  from  the  proprietor 
(Mr.  J.  G.  Purcell)  the  goodwill  and  copyright  of  the  monthly  publication 
known  as  "  The  Leather  Goods  Recorder."  This  valuable  trade  paper 
was  established*about  a  j'ear  ago  to  promote  the  interests  of  the  imjjor- 
tant  leather  and  fancy  goods  trade  which,  since  the  war,  has  drifted  very 
largely  into  English  hands.  "The  Leather  Goods  Recorder"  will  be 
continued  as  a  section  of  ''  The  Export  World  and  Commercial  Intelli- 
gence,"' and  will  thus  exercise  a  powerful  infiuence  upon  the  development 
of  the  English  leather  and  fancy  goods  trade  abroad.  There  is  a  tre- 
mendous demand  at  present  — a  demand  which  is  likely  to  last — owing 
to  the  total  cessation  during  the  war  of  the  German  fanc.y  goods  business 
and  the  disinclination  of  the  Colonial  and  foreign  markets  to  resume 
business  connections  with  Central  Euroiie. 

Personal  and  Appointments. 

Messrs.  Pooley  &  -Austin,  engineers  and  manufacturers,  of  34,  Broad- 
way, Westminster,  S.W.l,  have  taken  Mr.  W.  L.  Wretord  into  partner- 
ship. 

Jlr.  Walter  T.  Young,  traffic  superintendent  of  the  Edinburgh  Cor- 
jioration  'Tramways,  has  been  appointed  manager  of  the  Dundee  Cor- 
poration Tramways,  at  a  commencing  salary  of  £600.  In  addition  to  Mr. 
Young,  Mr.  S.  Morrison  of  Glasgow,  and  Mr.  ■!.  H.  Menzies  of  Dundee, 
were  also  interviewed  by  the  Tramways  Committee. 

Leeds  L'xiversity  Council  have  instituted  a  Chair  of  Physical 
Chemistry  and  Dr.  H.  M.  Dawson  has  been  selected  to  be  the  first  occu- 
pant of  the  Chair.  Dr.  Dawson's  connection  with  the  University  goes 
back  to  the  days  of  the  Yorkshire  College,  at  which  he  was  a  student  of 
Chemistry.  After  nomination  to  the  1851  Exhibition  Scholarship  and 
devoting  three  years  abroad  to  the  special  study  of  physical  chemistry. 
Dr.  Dawson  became  a  member  of  the  staff  of  the  chemical  department  at 
Leeds.  Since  1905  he  has  been  lecturer  in  physical  chemistry  and  has 
carried  out  researches  in  various  branches  of  physical  chemistry,  particu- 
larly in  investigations  bearing  on  the  constitution  of  solutions  and  on 
the  mechanism  of  chemical  change. 

Mr.  E.  G.  PhiUips,  M.I.E.E.,  A.M.l.Mech.E.,  who  for  the  last  tweh-e 
years  has  been  chief  engineer  to  Messrs.  Boots,  of  Nottingham,  has 
resigned  that  position  and  opened  offices  at  Queen' s-chambers.  King- 
street.  Nottingham,  as  a  consulting  engineer.  Mr.  PhiUips  proposes  to 
s^Jecialise  in  power  plants  working  against  back  pressures  ani  utilisiug  the 
exhaust  for  "  process "  work.  Pneumatic  conveying  of  materials 
(suction  and  injection)  is  also  work  on  which  much  time  has  been  spent, 
and  which  Mr.  Phillips  hopes  to  develop  considerably.  On  Friday 
evening  last,  at  the  Island-street  works  of  Messrs.  Boots,  over  100  of  the 
power  house  staff  and  engineering  department  presented  Mr.  PhiUips  with 
a  handsome  secretarial  desk.  Mr.  T.  S.  Ratcliffe,  general  manager,  made 
the  presentation,  and  Mr.  H.  B.  Clarke,  chief  technical  assistant,  paid  a 
high  tribute  to  the  esteem  and  appreciation  that  all  had  for  their  chief. 
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Tenders  Invited. 

Edisbikuh  t'orporatiMii  rviiuiro  tfniiiTs  by  Jiinf  1^,  for  e.h.t.  and 
It.  switilii;<-ar,  &c.,  for  their  jPortob?Uo  'station.  S|)e:-ificatioa8  from 
tlif  Enizini'or. 

Salforii  Corporation  require  tenders  by  10  a.m.,  June  5,  for  12 
months"  supply  of  a.c.  and  d.c.  meters.  Specilications,  Ike,  from  the 
Borough  Elcftrical  Kngincer. 

SvDSEY  (X.S.W.)  require  tenders  by  3  p.m.,  Jul}-  19,  for  the  supply  of 
maximum  demand  indicators.  SiwciHeations  from  the  Electric  Lighting 
Department,   Town  Hall,   Sydney. 

Bethx.u,  Gkef.x  (London)  Council  require  tenders  by  noon,  Juno  7, 
for  two  51MI  k.v.a.  transformers,  e.h.t.  and  l.t.  panels,  l.t.  feeder  cables,  Jtc. 
Specilications  from  the  Town  Clerk. 

JoHANXE.--Bi"RG  (Transvaal)  Corporation  want  tenders  by  noon,  June  9. 
for  the  supply  of  Electric  Runabouts  (contract  t)09).  and  by  noon,  June  28, 
for  Electricity  Meters  and  Time  Switches  (contract  til  1). 

Ix\t:kcargill  (N.Z.)  Corporation  want  tenders  by  June  22  for  a 
300  kw.  rotary  converter.  Specification  can  be  seen  at  the  Department 
of  Overseas  Trade.  73.  Basinghall-street.  London,  E.C.2. 

LoxDOS  County  Council  require  tenders  by  4  p.m.  June  7  for  about 
5,500  tons  of  steel  tram  rails,  guard  rails,  fastenings,  &c.  Specification, 
&c.,  from  the  Engineer,  County  Hall,  Spring  Gardens,  S.W. 

London'  County  Council  require  tenders  by  noon,  June  15,  for  4,000 
driving  and  3,300  trailing  wheel  tyres.  Forms  of  tender  from  the 
Manager,  L.C.C.  Tramways,  23,  Belvedere-road,  S.E.  1. 

The  VicTORLvN"  Railway  Commissioners  require  tenders  by  June  33 
for  the  supply  of  reactances  and  condensers  for  power  signalling.  Speci- 
fication from  the  Commissioner's  Offices,  Spencer-street,  Melbourne. 

Rhondda  Education  Committee  require  tenders  by  noon,  June  15, 
for  wiring  their  Porth,  Tonypandy  and  Pentre  secondary  schools  (about 
489  points).  Specifications  from  Mr.  J.  M.  Bowman,  Electricity 
Works,  Porth,  Glam. 

Barxes  Urban  Council  require  tenders  by  noon,  June  7,  for  coal 
handling  plant  and  overhead  steel  or  ferroconcrete  bunkers.  Speci- 
fication from  the  Engineer  and  Manager,  Electricity  Works,  High-street, 
Mortlake,  London,  S"W.  14. 

Tenders  are  required  by  noon,  June  23,  for  Telegraph  and  Telephone 
Material  (schedule  541)  "for  the  Austraiux  PoStmaSter-Gesebal's 
Dept.,  Adelaide.  Patterns  may  be  seen  at  the  office  of  the  Controller  of 
Stores  in  the  several  States. 

IXCE-IN-M.1.KERFIELD  Urban  Council  require  tenders  by  June  15,  for 

(1)  two  electrio  motor-driven  turbine  vertical  duplicate  pumping  sets  ; 

(2)  two  horizontal  ditto;  (3)  cables;  (4)  conversion  of  winding  engine 
to  electric  drive  ;  (5)  switchgear.     Specifications  from   the  Clerk. 

The  New  Ze.u,axd  Public  Works  Departmext,  Wellington,  require 
tenders  by  June  30  for  supply  of  4,300  h.p.  water  turbine  and  3,000  kw. 
generator  (sections  79  &  80)  for  the  Lake  Coleridge  scheme.  Specifi- 
cations from  the  Public  Works  Offices,  Ohristohurch  and  Wellington. 

Maxchester  Electricity  Committee  require  tenders  by  June  4  for 
12  months'  cable  supplies,  fuse  boxes,  transformers,  &c.,  and  by 
June  7  for  supply  and  erection  at  Barton  power  station  of  33,000  volt 
and  6,000  volt  main  switchgear,  pressure  testing  switchgear,  &c. 
Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 

Leeds  City  Council  invite  tenders  for  a  steam  turbine,  three-phase 
alternator  and  exciter  of  1,200  kw.  capacity  or  thereabouts.  Specifica- 
tions from  the  manager  of  the  electricity  department,  Mr.  C.  Nelson 
Hefford,  1,  Whitehall-road,  Leeds,  and  tenders  to  the  Town  Clerk,  20, 
Great  George-street,  Leeds,  by  11  a.m.  June  14 

DvBLix  Electricity  Committee  want  tendere  by  noon,  June  7,  for  om 
year's  supply  of  Single  and  Three-phass  Jleters.  Specification  from  the 
City  Electrical  Engineer,  Fleet-street,  Dublin. 

DcBLls  Electricity  Department  also  want  tenders  by  noon,  June  1, 
for  d.-c.  magazine  flame  arc  lamps.     Forms  from  the'Engineer. 

Hackxev  (London)  Borough  Council  invite  tenders  for  four  water 
tube  boilers,  induced  draught  plants  and  fuel  economisers,  one  10,000  kw. 
turbo-alternator  and  exciter,  surface  condensing  plant,  two  circulating 
motor  driven  pumps,  E.H.T.  switchgear,  &e.  Specifications  from  the 
borough  electrical  engineer,  and  tenders  (by  7  p.m.,  June  9)  to  the 
Chairman  of  the  Electricity  Committee. 

Tenders  are  invited  (by  June  16)  for  the  supply  to  the  Postmaster 
General's  Department,  Stats  of  Wksterx  Australia,  of  telegraph  and 
telephone  instruments  and  parts  as  per  schedule  B80,  and  also  (by  July 
14)  for  the  supply  and  deliverj'  of  telegraph  and  telephone  instruments, 
&c.,  as  per  schedule  674.  Tender  forms,  &e.,  from  the  office  of  the  High 
Commissioner,  Room  406,  Australia  House,  Strand.  l.,!jndon,  W.C.2. 

Bankruptcies  and  Liianldatlons. 

The  Signal  Electric  Company,  Ltd.,  is  being  wound  up  voluntarily, 
and  Mr.  Winn  has  been  appointed  liquidator. 

Claims  against  Jas.  Wm.  Lewsley,  electrician,  lately  trading  at  103, 
Mansfield-road,  Nottingham,  are  to  b;  sent  by  June  5  to  Mr.  E.  W. 
Humphreys,  4,  Castle-place,  Park-street,  Nottingham. 

The  discharge  of  Fredk.  Mitchell,  electrical  engineer,  formerly  trading 
with  John  Mitchell  as  Fred  Jlitchell  &  Co.,  at  97,  Stookport-road,  Ard- 
wick,  Manchester,  and  58,  Ashton  Old-road,  Openshaw,  Manchester,  is 
suspended  for  two  years,  ending  April  27,  1922. 


Patent   Record. 


APPLICATIONS  FOR  PATENTa 

Noi».— .Vflm«  wilhin  Birenlhcses  are  thou  ol  communicaton  al  Ini/enilMi, 

Dscombsr  31.  1919. 

32.729    Automatic  Telephone  Mfo.  Co.  &  Huoo.    Electro-mignotic  mechjnism  for 

opeT,.!;n.    :-..- 
32.732  H. '■'  'Veston.    Control  of  crane  hook  michines  actuated  by  alter- 

n  rs. 

32.753  M.'  ■-'-  •  ciric  fans  and  lights. 

32.763  L  ■  -or  oxidizing  nitrogen. 

32.76*  Lor !•■        "•■■  n>:  t-ectrical  conductivity  of  metals. 
32.767  Amery  &  Frott.    Cut  out. 
32.770  Field.    Means  for  measuring  electric  currents. 
32.783  Van  Raden  8i  Co.  &  R»nkin.     Electric  generators  and  motors. 
32.787  Levin.    Indicators  for  electrolytic  coils. 

32.790  Levin.     S.-f'-r.-.tors  for  cells. 

32.791  Levin.     £':•- tcrc.ync  cells. 

32.792  Levin.     Fc.-din?  attichments  (or  electrolytic  cells. 

32.793  Levin.     E'.ccuodes. 

32.794  Levin.    Electrolytic  apparatus. 

32.812  Robinson.  Csowthek  &  Erskine  Murray.    Radio-navigational  apparatus.  8ic. 

32.830  B.  T.-H.  Co.  IG.  E.  Co.).    Radio-receiving  systems. 

32.845  Naamzdoze  Venorts  Elektrotech  Industrie  voor  (W.  Smith  &  Co.).     Fixing 

insulating  rings  on  shafts.  Ik.    (20,2/12.  Holland.) 
32.879  OUAIN  Electric  Co.  &  Spink.    Electric  cigar  lighters.  &c. 
January  2.  1920. 

52  G.  E.  Co.  &  Durole.     Enclosed  bulb  electric  devices. 

64  C^YROL  i  0.110N.     Battery.     (25,4  14.  France.) 

66  Bultemann.    Manufacture  of  insulating  material.    (29/1/18,  Ormany.) 

44  Lackie.     Recording  meter. 
103  Rehartini.    Electric  air  heating  devices. 
128  Taylor.     Electric  distribution  with  alternating  currents. 

151  B.T.-H.Co.    (G.E.  Co.I    Signalling  systems. 

152  B.T.-H.  (^..Clouoh.  HuTTdt  Taylor.    Dynamo-electric  machines. 

161  Jeal.    Means  for  starting  internal  combustion  engines  and  for  generating  electric 

current. 
170  Vandervell  &  Midgley.     Electric  machines. 

181  Metropolitan-Vickers  Electrical  Co.    Packing  and  clearance  strips,  Ice. 
190  Sterling  Telephone  &  Electric  Ck>.     Indicators  or  communicators. 

Januarys,  1920. 
209  Automatic  Telephone  Mfg.  Co.    Arrangement  for  offering  greater  impedance  to 

direct  current  than  to  alternating  current. 
226  Coan.    Electric  kettles,  &c. 

244  B.T.-H.  Co.  &  Taylor.    Controlling  devices  for  alternating-current  machines. 
254  R^Dio  Communication  Co.' &  BsNYON.     Electric  oscillation  arcs. 
264  BuCKHAM  &  Dawson.    Switches. 

January  5,  1920. 
313  &  314  Conradi.     Apparatus  for  controlling  electric  currents. 
315  Metropolitan-Vickers  Electrical  Co.    Valve-operating  gear. 
347  Rees.     Inductances  for  wireless  telegraphy  and  telephony. 
358  Domestic  E-JGiNEERiNG  Co.    Electrical  systems.    (6,4/18,  U.S.) 
363  Mellersh-Jackson.  -  (Allen  Electrolytic  Cell  Corpn.)     Electrolytic  cells. 
372  Hausser-Staub.     Electric  heaters.    (8/8/19.  Switzerland.) 

January  6.  1920. 
386  Booth.    Anti-vibrators  for  incandescent  lamps. 
426  Browne.    Electrically-operated  lawn  mower.  &c. 
444  Reepmaker  d'Orville.    Electrically-controlled  combustion  system. 
452  Armstrong.    Electrically-heated  cooking  device.    (27/6/16.  U.S.) 
467  Green.    Accumulators. 

January  7.  1920. 
500  Scott's  S-iiPBuiLDiNG  &  Engineering  Co.  &CAPARN.    Magnetic  clutches. 
502  Caparn.    Limit  switches. 

520  Lavin  &  Smith.    (Automatic  Electric  Co.,  partly.)    Dial  switches  for  automatic 
telephone  systems.  4 

534  Darby.    Device  for  locating  leakages  or  short  circuits  on  or  between  electrical- 
conductors.  « 
542  Ilg  Electric    Ventilating   Co.    Units   for   heating   and   ventilating   systems. 

(9/1/18.  U.S.) 
549  0"AGi  Arc  Co.  &  Strohmenger.    Electrodes  for  welding  or  fusion  deposition. 
579  Imray.    (Eisemann  Magneto  (3orpn.)    Magnetic  with  oscillating  armatures. 

January  8,  1920. 
602  Taylor.    Electric  power  generation  and  transmission  with  alternating  currents. 
615  Brown  &  Davies.    Means  for  making  and  breaking  electrical  circuits. 
638  Allison.    (Narabayaski.)    Filling  for  storage  batteries. 
654  CowPER-CoLES.    Zinc  battery  elements. 
673  B.T.-H.Co.  &  Taylor.    Ventilation  of  electrical  machines. 
675  B.T.-H.Co.    (G.E- Co.)    Electric  heating  units. 
695  Calvert.     Incandescent  lamps. 

697  Ward.    Generation  of  electricity  by  rise  and  fall  of  tides. 

707  Metropolitan-Vickers  Electrical  Co.,  Coates.  Davies  &  Cittins.    Switchgear. 
710  Booth  Electric  Furnace  Co.    .i^rnace  doors.    (4/4/18.  U.S.) 

January  9.  1920. 
716  Molesworth.    Automatic  train  stop  and  track  circuit  signalling. 

729  Automatic  Telephone  Mfg.  Co.  &  Remington.    Mine  signalling  systems. 

730  Simpson.    Electric  circuit  breaker. 

736  Taylor.    Generating  and  transmitting  alternating  currents. 
752  Bentley  &  Scott.    Electric  cranes,  hoists.  &c. 
761  Strang.    Adapters  for  electrical  connections. 
766  Knight.    Telephone  transmitters. 
775  Negromanti.     Electrically  heated  garments. 
782  Go'WEN.    Incandescent  lamps. 

788  Wilding.    Supporting  electric  fuses  in  operative  position. 
793  Fa vre-Bulle  &  Moulin.    Electro-magnetic  clocks. 
809  Nottace  &  Parkin.    Wireless  telegraph  calling  devices. 
811  Wade.    (Booth  Electric  Furnace  Co.)    Electric  furnaces. 
January  10.  1920. 

877  Wilson.     Electric  welding. 

878  Jefferson.    Electric  plug  connecting  appliances. 

879  Electric  Heating  &  Hardware.  Ltd.,  &  Wineberg.     Electric  heating  device.     . 

886  Gray.    (Electric  Vacuum  Cleaner  Co.)    Suction  cleaner. 

887  B.T.-H.Co.     (G.E.  Co.)     Electricalapparatus. 

January  12.  1%0. 

932  Lawton  &  Marston.    Electric  generators  for  automobile-lighting  sets. 

948  Beavan.     Electric  heaters. 

968  Butler.     Electric  plug  connection. 

974  B.T.-H.Co.    (G.E.  Co.)    Electron  discharge  devices. 
1 .003  Adams.    Trip  mechanism  for  electric  ignition  for  engines. 
i.(X)7  Furnival  &  Van  de  Velde.    Wireless  diirection  finding  means  for  aircraft. 
1.017  Dickinson.    Charging  accumulators. 
1.025  Oldham.     Galvanic  batteriec. 

January  13.  1920. 
1 ,050  Thompson.    Utilising  power  of  sea  for  generating  electricity. 
1.079  Simpson.     Electric  lamps. 

1.086  EoisoN  Sv.-ah  Electric  Co.  &  Cains.    Electrical  connections. 
1.089  King.     Dry  battery. 

1.101  Murphy.    Wireless  direction  finding  systems. 
1,134  White.    (ToledoStandardC^jmmutatorCk).)   Ommutators  for  electrical  machines^ 
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Companies*  Reports,  &c. 

The  directors  of  the  Edisox  Swan  Elecikii;-  Company,  Ltd.,  have 
prepared  a  scheme  for  increasing  the  borrowing  powers  of  the  Company. 

The  agreement  for  the  transfer  of  the  Spanish  &  General  Wireless 
Trust,  Ltd.,  to  the  Spanish  &  General  Cokpobation,  Ltd.,  has  bsen 
executed. 

The  Oldham,  Ashton  and  Hyde  Electric  Tkamway,  Ltd.,  has 
declared  a  dividend  of  8  2-gd.  per  share  on  the  ordinary  shares,  making 
'i  per  cent,  for  the  year. 

The  directors  of  the  Nairobi  Electric  Power  &  Lighting  Company, 
Ltd.,  have  declared  a  final  interim  dividend  of  2  per  cent,  for  1919, 
making  10  per  cent,  for  the  year. 

The  directors  of  S.  Smith  &  Sons  (Motor  Accessories),  Ltd.,  have 
declared  an  interim  dividend  at  the  rate  of  Ti  per  cent,  per  annum  on 
t  he  ordinary  shares  for  the  half-year. 

The  directors  of  the  Chloride  Electrical  Storage  Company,  Ltd., 
have  declared  a  final  dividend  for  the  year  ended  March  31  of  Is.  4d.  per 
share  (tax  free)  on  the  ordinary  (against  Is.  per  share  in  1919).  An 
interim  dividend  of  Is.  per  share  was  paid  in  December. 

The  report  of  the  Anglo-American  Telegraph  Cojipany,  Ltd.,  for 
the  year  ended  March  3 1  states  that  the  three  quarterly  interim  dividends 
and  the  final  dividend  for  the  year,  paid  in  January  last,  absorbed 
£262,500.  being  rent  paid  by  Western  Union  Telegraph  Company  for 
year.  These  dividends  equalled  3i  per  cent,  on  the  ordinary,  (i  per  cent. 
on  the  preferred,  and  li  per  cent,  on  the  deferred.  Balance  at  credit  of 
revenue  account  (£68,822)  includes  £3,197  interest  received,  and  £6.3,62d 
is  available  for  payment  of  dividends  for  quarter  ended  March  3 1 

The  net  profit  of  Babcock  &  Wilcox,  Ltd.,  during  1919  was  £45.5, 089. 
Adding  £92,089  from  1918,  and  deducting  the  interim  dividends  paid  in 
October  of  3  per  cent,  on  the  preference,  2i  per  cent,  on  the  second  pre- 
ference and  6  per  cent,  on  the  ordinary  shares  (£107,076),  the  balance  is 
£440,102.  The  directors  recommend  that  the  following  dividends  bo 
paid  for  the  half-year  ending  Dec.  31,  1919,  viz.,  3  per  cent,  on  the  pre- 
ference and  2.V  per  cent,  on  the  second  preference  (less  tax),  and  9  per 
cent,  on  the  ordinary  shares  (tax  free),  absorbing  £156,876,  that  £150,000 
be  placed  to  reserve  and  £10.000  granted  to  the  staff  p?nsion  fund, 
leaving  a  balance  to  be  carried  forward  of  £123,225.  The  construction  of 
the  works  of  the  Sociedad  Espanola  de  Construcciones  Babcock  &  Wilcox 
■n-ill  be  completed  this  year.  The  company  is  equijiping  auxiliary  works 
in  Australia  and  Italy,  and  extending  its  Japanese  works.  The  French 
Babcock  &  Wilcox  Works  have  been  enlarged  and  the  capital  of  that 
company  increased.  At  Renfrew  considerable  extensions  are  being 
undertaken  ;  a  new  foundry  and  a  new  pipe  shop  are  being  erected,  and 
the  crane  making  department  is  being  enlarged.  New  offices  are  also 
being  erected.  At  the  works  in  Dumbarton  extensions  are  likewise  in 
progress.  The  use  of  the  company's  marine  boilers  is  increasing,  and  the 
orders  in  hand  in  all  manufactures  are  satisfactory.  Though  there  is 
some  improvement  noticeable  in  the  output  of  the  workmen,  it  is  still 
below  the  pre-w'ar  standard,  and  there  are  also  continual  interrujitions, 
through  trade  disputes. 

The  difficulties  of  provincial  electric  supply  undertakings  were  dealt 
with  by  Mr.  P.  D.  Tuckett,  chairman  of  the  Urban  Electric  Supply 
Company",  Ltd..  at  the  meeting  last  week.  The  conditions  under  wliich 
they  had  been  called  upon  to  conduct  the  business  during  the  past  3'ear 
had  been  altogether  beyond  their  control,  and,  so  far  as  their  ability  to 
earn  profits  was  concerned,  they  might  just  as  well  have  had  its  conduct 
taken  out  of  theirhands.  They  had  been  entirely  at  the  mercy  of  the  Coal 
Controller  as  to  both  the  price  and  quality  of  their  coal,  whilst  wages  had 
been  continually  advancing  under  the  operation  of  successive  awards.  ■ 
As  a  result  the  burden  of  increased  costs  was  now  quite  overwhelming. 
Last  year,  following  on  an  increase  of  £28,000  in  1918,  the  higher  price  of 
coal  and  the  rise  in  wages  accounted  for  a  further  increase  of  £36,000. 
making  a  total  increase  of  £120,000  since  1914  for  those  two  items  alone, 
apart  from  the  heavy  increase  in  rates,  ta.xes,  repairs,  .&c.  They  had 
made  repeated  applications  to  the  Board  of  Trade  to  place  them  in  a 
position  to  meet  those  increased  costs  by  sanctioning  corresponding 
increases  in  rates  of  charge,  but  the  relief  obtained  had  been  wholly 
inadequate.  They  were  already  faced  with  an  additional  burden  of 
£52,000  for  the  current  year.  The  Electricity  Commissioners  had 
promised  to  afford  them  some  relief,  but  they  had  not  specified  the 
exact  form  which  the  remedy  would  take.  The  accounts  for  the  year 
showed  a  furtht  r  shrinkage  of  £4,000  in  gross  profits,  and  they  were 
not  able  to  pay  the  preference  dividend  or  provide  sufficient  for 
depreciation. 

The  effect  of  the  higher  wages  and  the  increased  cost  of  coal  and  other 
materials  upon  electric  supply  undertakings  was  dealt  with  by  Mr.  C. 
Jermyn  Ford,  at  the  meeting  of  the  Altrinchaji  Electric  Supply',  Ltd., 
on  the  20th  inst.  The  year's  profit  was  £6,913,  or  within  about  £200  of 
the  profits  for  the  previous  j'ear.  They  were  able  to  present  a  more 
satisfactory  report  of  the  results  of  the  operations  for  the  past  year  than 
they  anticipated  six  months  back,  when  the  profits  for  the  first  three 
quarters  of  the  j'ear  fell  short  of  those  for  the  same  period  in  1918  by 
about  £3,000.  The  labour  conditions  at  that  time  promised  to  extend 
and  prolong  the  disorganisation  to  an  extent  which  would  still  further 
adversely  affect  profits,  and  considerable  curtailment  of  the  working 
hours  in  the  factories  whicli  they  supplied  actually  resulted  in  a  decrease 
of  revenue  from  that  source.  The  cost  of  labour  was  steadily  increasing, 
as  was  the  cost  c:>f  all  materials ;  and  they  were  in  a  less  fortunate  position 
than  some  undertakings,  because,  while  they  were  saddled  vrith  a  heavy 
increase  in  the  cost  of  coal,  they  had  not  increased  their  charges  for 
electrical  energy  to  any  but  industrial  concerns.     The  recovery  of  indus- 


trial activity  was  unexpectedly  .slow,  and  was  hampered  to  a  disastrous: 
extent  by  strikes,  wliich,  in  addition  to  affecting  the  reven\ie  from  existing 
consumers,  delayed  the  completion  of  new  factories  which  were  being 
erected  in  the  district,  and  to  which  they  were  already  supplying  power. 
The  company's  supph'  continued  to  meet  with  favour  as  a  manufacturing 
centre,  and  the  chimney  restriction  imposed  by  the  Stamford  Estate, 
was  obviously  of  great  value  to  the  company.  The  new  2,000  kw. 
generator  and  the  Stirling  boiler  should  be  ready  for  use  about  November 
next,  and,  presuming  the  demand  for  current  continued  to  increase,  as 
they  had  every  reason  to  believe  it  would,  they  ought  to  be  producing  at  a 
considerably  lower  cost,  after  taking  into  account  the  automatic  increase 
of  cost  in  consequence  of  the  rise  in  the  price  of  coal.  As  it  was  of  the 
greatest  importance  to  pay  every  regard  to  economies  in  the  cost  of  pro- 
duction, they  were  installing  a  fuel  handling  plant. 

Lord  Ashfield  presided  over  the  meeting  of  the  London  and  Subur- 
ban Traction  Gomp.any-,  Ltd.,  and  stated  that  the  result  of  the  year's 
working  was  disappointing,  but  when  they  observed  the  e.xtent  to  which 
the  expenses  of  the  operating  companies  had  increased  and  how  little 
the  fares  had  been  advanced,  no  other  result  coidd  be  expected.  The 
increased  revenue  of  the  three  tramway  companies  was  more  than 
counter-balanced  by  the  increase  in  operating  expenses.  There  were, 
moreover,  no  signs  of  any  decrease  in  the  price  of  materials,  and  further 
demands  were  being  received  for  increases  in  wages.  The  scheme  of 
reconstruction  of  the  capital  of  the  London  United  Tramways  had  been 
carried  through.  Dealing  with  the  future,  he  said  that  so  long  as  exjjenses 
were  kept  within  reasonable  limits,  the  public  would  pay  such  fares  as 
would  produce  a  revenue  necessary  to  keep  the  undertak  ings  in  a  reason- 
ably prosperous  condition.  On  the  other  hand,  he  was  certain  there 
was  a  rate  of  fare  which  would  secure  the  maximum  earnings,  and  to  go 
beyond  that  rate  would  reduce  the  earnings  and  bring  disaster  to  the 
undertakings.  He  would,  therefore,  take  that  opportunity  of  warning 
those  who  were  constantly  agitating  for  increased  wages  that  they  could 
overburden  the  undertakings  and  bring  disaster  to  themselves  and  to  all 
those  associated  with  them.  The  tramway  and  omnibus  undertakings, 
in  which  the  company  was  interested  were  not  earning  sufficient  to  meet 
their  actual  expenses,  and  until  fares  had  Ijeen  increased  and  it  was 
known  definitely  just  how  much  the  public  would  pay,  and  whether 
sufficient  revenue  could  be  obtained  to  meet  even  the  present  expenses, 
including  depreciation  and  a  reasonable  return  on  capital,  it  was  difficult 
to  see  how  further  increases  in  exjjenses  could  be  incurred. 

During  the  past  year  the  Calcutta  Electric  CorpoR-A-Tion,  Ltd. 
sold  31,881,710  units  of  electrical  energy,  compared  with  30,431,132 
units  in  1918.  The  number  of  houses  connected  at  Dec.  31  last  was. 
10,271,  against  9,897.  The  profits  amount  to  £237,207,  which,  with 
balance  from  1918  and  interest  on  money  at  deposit,  &c.,  makes  a  total 
of  £298,460.  After  deducting  the  interim  dividend  of  4  per  cent,  on  the 
ordinary  shares,  the  dividends  on  the  preference  shares,  the  sum  of 
£34,408  placed  to  credit  of  depreciation  and  renewals  account,  the 
balance  of  excess  profits  duty  for  1917  and  1918  (£27,724),  and  an  esti- 
mated liabilitv  of  £34,070  for  1919  for  similar  duty,  &c.,  the  available 
balance  is  £136,893.  The  directors  recommend  that  £55,000  be  added 
to  reserve,  £5,000  to  insurance  fund  and  £5,000  to  retiring  gratuity  fund  ;. 
that  a  final  dividend  be  paid  on  the  ordinary  shares  for  the  second  half- 
year  of  6  per  cent,  (actual),  making  10  per  cent,  for  the  year.  Further,, 
it  is  recommened  that  one  fully-paid  preference  share  be  issued  as  a  bonus 
for  each  10  ordinary  shares  held.  A  balance  estimated  at  £45,693  will  be 
carried  forward,  after  providing  for  the  directors'  additional  remunera- 
tion of  £4,000.  The  expenditure  on  capital  account  last  year  amounted 
to  £51,654,  the  total  outlay  to  date  being  £1,438,009.  The  demand  for 
electrical  energy  continues  to  increase  and  satisfactory  progress  has  been 
made.  Additional  capital  is  required,  and  the  board  therefore  recom- 
mend that  the  capital  be  increased,  and  that  the  interest  on  the  pre- 
ference shares  be  increased  from  5  to  6.V  per  cent.  The  company's  agent 
and  chief  engineer  (Mr.  R.  E.  Winkiield)  has  retired  after  15  years' 
service,  and  the  deputy  agent  (Mr.  J.  T.  Mertens)  succeeds  him. 

Ne"\v  Companies. 

BRITISH  ZINC  PKODUCTS,  LTD.  (166,842.)— Private  company  ;  reg. 
April  27,  capital  £25,000  in  £1  shares,  to  carry  on  the  business  indicated 
by  the  title,  and  that  of  smelters,  refiners,  dealers  in  metals,  &c. 
First  directors  are  F.  Jones,  H.  W.  Lloyd  and  T.  R.  Jones.  Secretary, 
T.  Mills,     Reg.  office.  Pipe  House  Wharf,  Swansea. 

H.  A.  BRYCE,  LTD.  (167,372)— Private  company.  Reg.  May  12. 
capital  £5,000  in  £1  shares,  to  take  over  the  business  of  an  electrical 
engineer  carried  on  bv  Herbert  A.  Bryce.  First  directors  are  H.  A. 
Brvce,  J.  Enock  and  .J.  R.  Marsh.  Reg.  office  :  69,  Middlewood-road, 
Hiilsbrough,  Sheffield. 

T.  EMERY'S  AUTOMATIC  POWER  GENERATIKG  MOTORS,  LTD. 
(167,337) — Reg.  May  11,  capital  £10,000  in  5,000  preference  shares  of 
£1  each  and  100,000  founders'  shares  of  Is.  each,  to  take  over  from  T. 
Emery  certain  inventions  and  patent  rights,  and  to  carry  on  the  business 
of  manufacturers  and  self-starting  automatic  power  generating  motors 
for  power  stations  and  factories,  "&C.  Permanent  directors  are  Dmitri 
Tchemine,  W.  T.  C.  Lock  and  T.  Emery  (man.  and  technical).  Reg. 
office  :   392,  Strand,  W.C. 

LESTER  &  BROWNE  (LONDON).  LTD.  (167,288)— Private  company. 
Reg.  ilay  10,  capital  £5,1101)  in  £1  shares,  to  carry  on  the  business  of 
manufacturers  of  and  dealers  in  electrical  accessories  and  appliances, 
electrical  and  general  engineers,  &c.  First  directors  are  G.  W.  Lester^ 
G.  E.  Lea  Wynne  and  E.  H.  Bonney.  Reg.  office  :  44  and  46,  Surbiton- 
road,  Kingston. 
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PREICER  ELECTRIC  WELDING  COMPANY  (IRELAND)  LTD.  (3,!H!3.)— 
Private  :  ix-i;.  in  l)ul>liii  April  Jn.  ,  ii|>ual  tlil.inNi  m  £1  shan-s,  to  ui-qiiiru 
tile  busin.-ss  caniiil  "ii  at  Inlfa^t  liy  K.  KUwanis  as  the  '"  Premier  Eli-c- 
trie  WVKling  lompany." 

STAMLET  GATHER  ft  COMPAMY,  LTD.  (100,855.) — Private  company  ; 
reg.  April  27,  capital  £3.0(Ki  in  2,500  shares  of  £1  each  and  10.000  shares 
of  U.  each,  to  carry  on  the  business  of  electrical  engineers,  motor  and 
aeroplane  manufacturers,  &c.  Reg.  ottice,  Park-lane,  Queen-street, 
CarJiff. 

WARDLEY  SMITH.  LTD.  (107,154) — Private  company.  Reg.  May  5, 
capital  i:2.lt00  in  ill  shares,  to  take  over  the  business  carried  on  at  Roch- 
dale as  Wanllcy  .Smith,  and  to  carry  on  the  business  of  electricians, 
mechanical  engineers  and  manufacturers,  switchgear  manufacturers,  &c. 
First  directorsare  \V.  .1.  B.  Ward.  E.  Brierley  and  E.  Smith. 

WATSON-NOKIE,  LTD.  (lOO.BOi.) — Private  company  ;  reg.  .\pril  30 
capital  is.iioii  in  il  shares,  to  take  over  the  business  carried  on  at  Back 
Park-road  and  Clyde-street.  Wallsend-on-Tyne.  as  '"  Watson-Xorie." 
and  to  carry  on  the  business  of  electricians,  electrical  and  structural 
-engineers,  &c.     Reg.  offices,  42,  High-street,  Wallsend. 


Forty   Yeai"s  Ago. 

(The  Electricl^x,  May  29,  1880.) 
Cable  to  Bermuda. — Th,'  scheme  of  laying  a  cable  fro  m  Halifax  to 
Bermuda  is  being  agitated  by  various  nicmljcrs  of  the  Canadian  Parlia- 
ment, as  well  as  by  certain  i)rominent  business  men.  It  is  believed  that 
England  ought  to  have  a  cable  between  those  points  for  the  accommo- 
dation of  the  naval  department  and  for  t!ie  purpose  of  trade  and  private 
use. 

As  Import.^xt  Telecr.^phic  Isvextios. — Charles  0.  Buell,  of  Xew 
Haven,  and  formerly  of  this  city,  has  invented  a  self-adjusting  relay 
magnet,  which  is  in  practical  oin-ration  in  the  .American  Union  Telegraph 
Offices  at  New  Haven.  The  Page  patent,  owned  by  the  Western  L'nion 
Company  covers  the  employment  of  a  retractile  spring,  or  its  mechanical 
equivalent,  in  the  adjustment  of  relay  magnets,  but  this  invention  avoids 
the  Page  patent,  with  as  good  results  and  less  costly  instruments,  and  is 
pronounced  by  electricians  ta  surpass  Edison  s  Electro-motograph, 
designed  for  the  same  object. 

Electkic.\l  Issects. — "■  You  are  well  acquainted  with  the  history 
and  properties  of  the  Rail  Torpedj  and  Gymiotus  electrkus  ;  but,  I  dare 
aver,  have  no  idea  that  any  inisect  possesses  their  extraordinary  powers. 
Yet  I  can  assure  you.  upon  good  authority,  that  Redarius  nerratus, 
commonly  known  in  the  West  Indies  by  the  name  of  the  ifherjl  bug,  can, 
like  them,  communicate  an  electric  shock  to  the  person  whose  flesh  it 
touches.  The  late  Major-General  Davis,  of  the  Royal  Artillery,  well 
knon-n  as  a  most  accurate  observer  of  nature,  and  an  indefatigable 
collector  of  her  treasures,  as  well  as  a  most  admirable  painter  of  them, 
once  informed  me  that,  when  abroad,  having  taken  up  this  animal  and 
placed  it  upun  his  hand,  it  gave  him  a  considerable  shock,  as  if  fiom  an 
electric  jar,  with  its  legs,  which  he  felt  as  high  as  his  shoulder  :  and, 
dropping  the  creature,  he  observed  six  marks  upon  his  hand  where  the  six 
feet  had  stood.  Two  similar  instances  of  effects  of  the  human  system 
resembling  electric  shocks,  produced  by  insects,  have  been  communicated 
to  the  Entomological  Society  by  Jlr.  Yarrell ;  one,  mentioned  in  a  letter 
from  Ladyde  Grey,  of  Groby,  in  which  the  shock  was  caused  by  a  beetle, 
one  of  the  common  Elateridue,  and  extended  from  the  hand  to  the  elbow 
on  suddenly  touching  the  insect ;  the  other  caused  by  a  large  hairy 
lepidopterouscaterpillar,  picktd  up  in  South  America  by  Capt.  Blakeney, 
Jl.N.jwho  felt,  on  touchiiij  !'  i  -  n-'ion  extending  up  his  arm,  similar 
toanelejtricshock,  of  su.  Ii  |.-;  ,  i  h  ,i  In-  lost  the  use  of  his  arm  for  a  time, 
and  his  life  was  even  con>i  !•  i.  1  in  ^linger  by  his  medical  attendant." — 
Kirby  <t-  Spence's  Entomolutjy, 

Postal  TELEOUAPHS.^The  estimate  for  the  year  ending  March  31, 
1881,  is  £1,210,736  against  £1,115,195  for  the  past  year,  that  is  an  increase 
of  £95,541.  It  is  probable  that  this  extra  money  shows  the  cost  of  the 
erection  of  the  main  line  to  be  built  to  the  north. 
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ArranjSements  for  the  Week. 

May  28th  (to-day) 

Royal  Societv  of  Akts. — Ixiuan  Ski  tiun. 
p.m.     At   John-street,    Adelphi,    Londim.    W.C.        Paper    on 
"  Lignite,"  by  Prof.  W.  A.  Bone,  F.R.S. 

PHY.'?lrAL   SoOIETV. 
111.     At  the  ImiJcrial  College  of  Science.  Imperial  Institute-road. 
S.     Kensington,     London,     S.W.        Discussion     on     "  X-Ray 
Sjiectra,"  to  be  opened  by  .Sir  W.  H.  Bragg,  K.R.S. 
Jl'XMK    IXSTITCTIOX   OF    EXGINEEK.-!. 
p.m.     .-it  39,  Victoria-street,  London,  S.W.   Lccturette:    "  Two 
Years  as  an  Engineer  in  the  Grand  Fleet,"  by  Mr.  A.  Arnold. 
p.m.     At    the    Lecture     Hall,     Public     Library,     Plymouth. 
Inaugural  Meeting  of  South  Western  Local  Section. 

Royal  Ixstiti'tion. 
111.     .*Vt  Alljemarlc-street.  Lonilon.  W.     Discourse  on  "  Crystal 
Structure,"  by  Prof.  W.  L.  Hragg.  M..\.  (Lecture  I.). 


BATVEOAY,  May  29tb, 

Royal  Institution. 
3  p.m.     At   Albemarle-street,    London,    W.     Tvndall   Lecture   on 
■  Tlic  Theory  of  Relativity."  by  Dr.  J.  H.' Jeans,  F.R.S. 

TUESDAY,  June  l3t. 

RuVAL  Ixstitutiox. 
3  p.m.     At   Albemarle-street,    London,    W.        Lecture    on   "  The 
Evolution  of  Large  Bridge  Construction,"  by  Major  C.  E.  Inglis, 
(t.B.E.  (L-cture  II.). 

THURSDAY,  June  3rd. 

Royal  Sjcietv. 
4.30  p.iii.     At  Burlington  House,  Piccadilly,  London,  W.     Bakerian 
Lecture  on  "'  The  Nuclear  Constitution  of  the  Atom,"  by  Sir 
Ernest  Rutherford,   F.R.S. 

FRIDAY,  June  4th. 

Royal  Sdciety  of  Art.?. — Indian  and  Colonial  Sf.utions. 
4.30  p.m.     At   John-street,    Adelphi,    London,    W.C.      Paper     on 
■■  The  Oil  Resources  of  the  British  Empire,"  by  Prof.  Sir  John 
Cadman.   K.C  M.G. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  May  2,5. 

Copper—  Price.  Inc.  Dec. 

Bestsolected perton  £109     0     0  —  £3     0     0 

Electro  Wirebars £109     0     0  —  £5    0     0 

H.C.  wire  basis per  lb.  la.     3Jd.  —  — 

Sheet Is.     5Jd.  —  — 

Phosphor-hronze  Wire — 
Phosphor-bronze 

wire, basis  ,.  Is.  SJ.i.  —  — 

Brass  60/40— 

Rod, basis      Os.   ll.H.  —  — 

Sheet,  basis ,  Is.  4i<l.  —  — 

Wire,  basis    „  Is.  3|d.  —  — 

Iron — 

Cleveland  Warrants     perton  £11   1 7     (i  —  — ■ 
Galvanised      steel 

wire,  basis  8  SWG          „  £48  10     0  —  — 

Lead  Pig — 

English £4110     0  —  £110    0 

Foreign  or  colouiil             „  39   15     0  —  £0  10     0 

r<n— Ingot   ,  270    0     0  —      £27    0     0 

Wire,  basis    perlb.  0     3     71  — 


Some  Features  of  the  Current  Issues. 

"  Aeronautics"  : — "  Air  Mails  for  Britain"  and  "  Micarta  Propeller 
Tests." 

'■  Cabinet  Maker  "  : — ".Work  of  the  Advisory  Committee  for  the  Cane 
Basket  and  Willow  Industry  "  ;  "  Trade  .Schools  in  France  :  The  Train- 
ing of  Apprentices  "  ;   "  Two-Legged  Tables." 

■"  Chemical  Age"  : — "  German  State  Electro-Chemical  Industries"; 
"  A  Years  Progress  in  British  Dyestuffs  Organisation  "  ;  and  "  Notes  on 
the  Chilean  Nitrate  Industry." 

"  Fniit-Grower  "  : — ""  National  Federation  of  Retail  Fruiterers'  Con- 
ference "  ;  "  Economic  Value  of  Hawks  and  Owls  "  ;  and  "  The  Culti- 
vators' Charter." 

"  Gas  World  "  : — "  Government  Gas  Regulation  Bill"  ;  "  The  Pro- 
duction of  Benzole  "  ;  "  Inventions  for  the  Manufacture  of  Neutral 
Sulphate  of  Ammonia.  " 

'"  Hardware  Trade  Journal  "  : — "  Aluminium  and  Nickelwares  "  ; 
"  Benches  for  Metal  Workers"  ;  and  "'  The  Oil  Hardening  of  Screw 
Gauges. " 

''  Ways  and  Means "  : — "  The  Human  Element  in  Industry,"  by 
Kenneth  Lee  ;  "  Housing  :  AVho  is  to  Pay  ?  "  by  John  Bakar;  "  Is 
Labour  Better  0£f  ?  "  by  Miss  Violet  Ralph. " 


Copper  Sulphate. — Per  ton  £46. 
Boric    Acid  (Crystals) — Per    ton 

£74. 
Carbon  Bisulphide. — Per  ton  £60. 
Solium  BicAromafe.— Per  Ib.ls.Ud. 
Sodium  Chlorate  — Per  lb.  Sjd. 


Salammoniac. — Per  cwt.  105s. -lOOs. 
Sulphur  (Flowers). — Per  tjn  £19. 
„      (Roll  Brimstone). — Per  ton 
£19. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton,  £8  8a.  9d. 
BuSber.— Para  6ne,  23.  21.:  plantation  Ist.  latex  Is.  Hid.  to  Is.  ll|d. 
per  lb. 

Shellac.— T.'S.  Orange,  590s.  to  600s. 

The.  Editorial,  Advertisement  aitd  Publishing  Offices  of  "  ThK 
Electrician  "  are  at  8,  Bouverie  Street,  Lowlon,  E.C.4.  Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :   City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


Commercial  Electrical  Osmosis. 

The  phenomenon  of  osmosis,  first  discovered  by  Graham 
in  18.51,  has  for  many  years  been  considered  of  greater  theo- 
retical than  i^ractical  interest.  The  development  by  Pictox 
and  Linden  of  the  methods  employed  to  collect  the  substances 
in  colloidal  suspension  by  the  use  of  an  electric  current,  how- 
ever, widened  the  field  of  the  investigation,  and  gave  rise  to 
some  further  interesting  results  ;  but,  as  pointed  out  by  Messrs. 
J.  S.  HiGHFiELD,  W.  R.  Ormandy  and  D.  Noethall-Laurie, 
in  a  Paper  read  at  a  recent  meeting  of  the  Royal  Society  of 
Arts,  it  has  been  left  for  recent  experimenters,  including 
notably  Schwerin,  to  show  the  industrial  uses  to  which  this 
phenomenon  can  be  put.  It  forms,  indeed,  yet  another  ex- 
ample of  the  fact  that  there  is  no  discovery  of  so  theoretical 
a  character  that  may  not  eventually  find  some  practical 
application. 


The  Purification  of  Clay. 

The  particular  industrial  application  of  electrical  osmosis 
with  which  the  authors  deal  is  the  purification  of  claj'.  A  tank 
of  suitable  form  is  employed,  in  which  the  impure  clay  is  kept 
in  agitation  by  paddles  fixed  in  the  lower  portion.  Directly 
above  the  paddles  is  the  cathode,  through  holes  in  which  the 
clay  in  .suspension  is  passed.  In  so  passing  it  becomes  nega- 
tively charged,  and  is  attracted  to  the  anode.  The  effect  is 
that  a  dry  layer  of  pure  clay  is  deposited  on  the  anode,  while 
the  electro-osmotically  indifferent  particles  are  freed  from  it 
and  are  washed  away  by  the  effluent  from  the  machine.  The 
clay  leaves  the  anode  in  the  form  of  a  blanket  from  one  quarter 
to  one-half  inch  in  thickness,  and  in  a  form  which  can  easily 
be  used  ;  this  in  itself  being  a  distinct  advance  over  the  earlier 
processes.     The  product  is  pure,  and  allows  chemical  porcelain 

•  of  the  finest  quality  to  be  produced  ;  with  it  vitrification  takes 
place  at  a  lower  temperature  than  in  raw  clay,  so  that  clays 
produced  by  this  means  can  be  finished  at  a  lower  temperature 
and  reduced  fuel  consumption  than  is  now  usually  possible. 
The  process,  indeed,  opens  up  a  wide  and  interesting  field,  and 

■the  commercial  results  obtainable  should  be  highly  satisfactory, 
if  properly  managed.  We  shall  watch  the  progress  made  with 
interest. 


Central  Station  Salaries. 

There  i.s  matter  for  congratulation  m  the  agreement  which 
has  been  reached  by  the  National  Joint  Board  of  Employers 
and  Staffs  for  the  Electric  Supply  Indu.stry  on  the  conditions 
of  employment  and  salaries  for  technical  engineers.  Much 
of  the  work  of  the  subordinate  technical  staff  in  an  electricity 
supply  undertaking  is  arduous  and  uninteresting.  But  it  is 
work  which  requires  that  the  supervisory  and  assistant  super- 
visory positions  should  be  held  by  men  possessing  considerable 
technical  knowledge,  and  it  is  only  right  therefore  that  that 
knowledge  should  be  adequately  paid  for.  Unfortunately  for 
those  concerned  the  supply  of  trained  men  for  these  posts  has 
always  exceeded  the  demand.  The  result  is  that  for  every 
vacancy  there  is  a  plethora  of  applicants  and,  human  nature 
being  what  it  is,  this  in  itself  has  been  an  obstacle  to  the 
adjustment  of  undoubted  grievances.  It  is  a  .state  of  things 
which  is  bad,  because  it  breeds  discontent.  We  are  glad, 
therefore,  that  it  is  altered  by  the  new  arrangement  which 
at  least  assures  to  all  grades  a  fairly  adequate  basic  wage  and, 
what  is  more  important,  jirevents  that  unfairest  form  of 
competition  which  allows  applicants  to  compete  among  them- 
selves by  a  species  of  secret  Dutch  auction  in  which  the  post 
goes  to  the  lowest  bidder. 


Standardisation  or  Stultification. 

But  ther..'  is  always  one  disadvantage  about  such  agree- 
ments ;  and  it  is  a  disadvantage  which  becomes  graver  the 
greater  the  skill  and  knowledge  of  the  employee  concerned. 
For  while  a  Trade  Union  is  probably  pursuing  the  right 
policy  in  ensuring  for  its  members  a  fixed  scale  of  wages 
now  that  modern  conditions  of  manufacture  demand  no  high 
degree  of  manual  skill  from  the  majority  of  workers,  and  all 
are  therefore  brought  nearer  to  one  dead  level,  it  is  equally 
certain  that  an  Association  of  Technical  Workers  is  wrong  in 
following  this  course.  A  man  in  a  position  of  responsibility 
is  i^nid  a  certain  salary  not  because  he  holds  that  po.sition 
but  because  his  knowledge,  and  above  all  his  personality, 
make  it  worth  his  employers  to  pay  him  that  amount.  To 
such  a  man  grading  and  basic  salaries  and  all  that  they  imply 
are  rather  a  hindrance  than  a  help,  because  he  knows  his 
own  value  and  can  therefore  do  better  for  himself  alone  than 
in  combination.  We  hope  the  Electrical  Power  Engineers' 
Association,  for  whose  aims  and  objects  we  have  the  greatest 
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sympathy,  will  bear  this  point  in  mind.  It  would  be  a  great 
pity  if  knowledge  and  enterprise  were  in  any  way  stultified 
by  their  well  meaning  efforts  to  improve  their  status. 

Arbitration  and  Arbitrariness. 

FlKTllER  trouMe  in  the  eU'itrieity  supply  world  has  occurredi 
this  time  at  Wimbledon,  and  at  present  the  position  is  grave- 
As  we  mentioned  last  week,  the  National  .Joint  Council  recom- 
mended that  the  bonus  of  £90  now  paid  to  members  of  the 
E.P.E.A.  working  in  the  station  should  be  increased  to  £120 
per  annum.  This  recommendation,  though  accepted  by  the 
Electricity  Committee,  was  refused  by  the  Finance  Committee, 
whose  attitude  was  supported  by  the  Town  Council.  The 
arguments  for  and  against  the  increase  have,  no  doubt,  been 
exhaustively  discussed  :  but  in  a  case  like  this  they  are  of  small 
importance  compared  with  the  high-handed  way  in  which  the 
decision  arrived  at  by  the  National  Council  has  been  set  on 
one  side.  These  Councils  have  great  power  for  good,  but  that 
power  can  only  be  exercised  if  their  decisions  are  loyally 
accepted  by  both  parties.  At  present  there  is  a  regrettable 
tendency  on  the  part  of  some  municipal  authorities  only  to 
accept  these  decisions  when  th^y  are  in  their  favour.  It  is  a 
procedure  of  which  trade  unions  are  accused,  often  unjustly. 
but  it  is  highly  unsatisfactory  that  it  should  be  adopted  by 
those  who  are  supposed  to  represent  the  ])ublic  interest. 


The  Association  of  Consulting  Engineers. 

The  annual  dinner  of  the  Associatinn  of  Con.sulting  En- 
gineers last  week  reminded  us  that  consulting  engineers  are 
now  getting  back  to  that  normal  state  of  activity  which  was 
so  greatly  interrupted  by  the  war.  There  is  no  doubt  that 
the  Association  has  justified  its  existence.  At  the  dinner, 
Mr.  A.  H.  Dykes,  the  Honorary  Secretary,  gave  a  humorous 
account  of  a  mill  owner  in  1908  who,  owing  to  the  general 
ignorance  of  what  a  consultant  is  and  where  he  may  be  found, 
sought  in  vain  for  many  weeks  to  find  a  consulting  engineer. 
Even  now,  notwithstanding  the  work  of  the  Association,  this 
ignorance  is  still  very  general.  It  may  be  doubted,  for 
example,  whether  any  Government  Department  would  not 
be  equally  at  sea  with  the  mill  owner  of  1908.  Had  it  not 
been  so  we  should  have  thought  that  during  the  war  much 
useful  work  would  have  been  found  for  consulting  engineers 
in  supervising  contracts,  whereas  the  Government  preferred  to 
carry  out  work  on  the  basis  of  cost  of  labour  and  materials  plus 
a  percentage,  a  method  that  led  to  enormous  waste  and  need- 
lessly increased  the  cost  as  the  present  abnormal  taxation 
sufficiently  indicates.  The  consiUting  engineer  is  able  to 
bring  to  his  work  not  only  an  expert  knowledge  but  a  detached 
interest  of  which  Government  departments,  municipalities 
and  other  large  concerns  would  do  well  to  make  full  use. 

Negotiating  with  Labour. 

Those  who  attended  the  dinner  of  the  A.ssociation  of  Con 
suiting  Engineers  had  the  advantage  of  hearing  Lord  Cowdray 
on  various  matters  on  which  he  is  essentially  qualified  to 
speak.  Lord  Cowdray  remarked  on  the  foolishness  of  dealing 
with  Labour  in  sections.  This  is  a  point  which  is  continually 
forgotten.  The  dockers,  for  example,  put  forward  a  claim  for 
16s.  per  day.  The  case  was  heard,  as  is  usual  on  these  occasions, 
by  a  Committee  which  was  largely  unfamiliar  with  industry, 
and  therefore  looked  upon  the  whole  matter  with  a  philanthro- 
pic eye,  instead  of  considering  what  was  practicable.  The  tacit 
assumption  was  made  that  any  advance  given  to  the  dockers 
would  affect  the  dockers  alone.  Unfortunately,  however, 
this  assumption  is  entirely  wrong,  as  will  soon  be  abundantly 
clear,  for,  now  that  the  dockers  have  gained  higher  wages,  the 
railwaymen  are  also  asking  for  more,  not  because  the  cost  of 


living  has  increased,  but  becau.se,  as  Mr.  Cramp  says,  "  with 
the  workers,  a  man's  standing  is  almost  entirely  related  to  his 
income  ;  nien,  women  and  their  cliildren  are  judged  and  their 
social  conditions  are  determined  by  the  amount  of  wages  or 
salary  which  they  are  able  to  earn,  and  the  con.sequent  .standard 
of  life  they  are  able  to  maintain."  A  good  reason,  but  hardly 
good  enough  for  the  country,  for,  if  the  railwaynu'ii  receive  aa 
advance,  the  miners  will  certainly  jHit  in  a  claim,  and  after  this 
is  settled  it  will  be  time  for  the  dockers  to  start  once  more 
in  order  that  the  relative  grades  in  labour  mav  be  maintained 
in  accordance  with  the  new  scale  of  social  status.  If  for  no- 
other  reason,  it  is  high  time  that  this  sectional  method  of 
giving  advances  came  to  an  end. 

The  Non-Ferrous  Mining  Industry. 

OvR  attention  is  often  so  forcibly  called  to  conditions  in 
the  coal  mining  industry,  and  as  engineers  we  are  so  intimately 
connected  with  the  iron  and  steel  industry,  that  we  are  apt  to 
forget  the  quite  as  important,  though  smaller  branches  of 
mining  activities  conveniently  included  under  the  term  non- 
ferrous.  Nevertheless,  this  is  one  of  the  oldest,  if  not  the 
oldest,  of  this  country's  industries,  and  at  a  time  when  the 
development  of  our  resources  is  of  the  highest  importance  it  is 
well  that  attention  should  be  paid  to  its  organisation  and 
development.  The  Departmental  'Committee  which  has 
recently  beeti  inquiring  into  these  questions  has  now  issued  its 
report,  which  includes  .some  interesting  recommendations. 
Among  them  are  proposals  to  centralise  the  various  duties 
relating  to  the  mining  of  minerals  other  than  coal  in  one 
organisation  which  would  become  a  sub-department  of  the 
Mining  Department,  and  to  expand  the  Mineral  Resources 
Development  Branch  of  the  Board  of  Trade  by  including 
within  it  mining  engineers  and  mining  geologists  with  expert 
knowledge  of  non-ferrous  matters.  Such  debatable  questions, 
as  leases  and  wayleaves  would  also  come  within  the  scope  of 
the  new  Department,  wliile  the  funds  at  the  disposal  of 
the  Development  Commi.ssioners  would  be  available  for 
assisting  mining  companies  to  tide  over  any  temporary  difficul- 
ties. While  we  are  not  disposed  to  look  favourably  on  further 
encroachment  of  Government  influence  into  industry,  there 
are  cases  where  the  national  resources  can  be  usefully  em- 
ployed, and  this  seems  to  be  one  of  them.  We  also  welcome 
the  proposal  to  purchase  the  blende  production  of  the  zinc 
mines  of  this  country  at  a  price  which  will  enable  them  to 
compete  with  Australian  concentrates,  and  the  idea  of  en- 
couraging students  to  enter  the  mining  industry  by  the  estab- 
lishment of  scholarships.  We  hope  that  early  effect  will  be 
given  to  the  recommendations,  and  that  great  developments 
will  result. 

Defects  in  Electro-Deposited  Iron. 

As  is  Well  known,  electro-deposited  iron  has  lately  been, 
employed  to  a  large  extent  for  "  building  up  "  worn  and 
under  gauge  parts  on  aeroplanes  and  guns.  For  such  work 
it  can  be  of  great  value,  but  it  is  important  that  properties 
which  it  does  not  possess  should  not  be  ascribed  to  it,  and  its 
defects  should  be  quickly  discovered  so  that  they  may  not 
prevent  future  development.  In  examining  with  the  micro- 
scope iron  that  has  been  depasited  under  various  conditions 
of  correct  density  and  temperature  and  from  various  solutions, 
Mr.  W.  E.  Hughes  has  done  useful  work,  for,  as  he  points 
out  in  a  Paper  read  before  the  Iron  and  Steel  Institute,  the- 
matter  is  of  much  importance  to  engineers.  The  defects, 
though  they  may  render  the  use  of  electrolytic  iron  dangerous, 
can  fortunately  be  eliminated  by  efficient  control  of  the 
deposition  process.  Electrolytic  iron  is  often  far  from  pure 
and  is   not   necessarily   hard   or   brittle.     The   experimental; 
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results  contradict  certain  easy  but  widely  held  suppositions. 
Mr.  Hughes'  argument  put  shortly  is  that  there  is  a  great 
future  for  electrolytic  iron  if  better  methods  than  those  at 
present  employed  are  used.     With  that  conclusion  we  cordially 


Some  Practical  Details- 

.Some  further  interesting  details  of  the  processes  necessary  in 
carrying  out  this  work  were  given  by  Mr.  B.  H.  Thomas  in 
a  Paper  recently  read  before  the  Institution  of  Automobile 
Engineers,  iir.  Thojl\s  rightly  lays  stress  on  the  imjiortance 
of  cleaning  and  preparing  the  work.  This  is  done  first  by 
treating  with  petrol,  then  boiling  for  12  hours  in  a  caustic 
soda  solution,  and  finally  cleaning  with  scratch  brushes. 
The  parts  are  next  made  a  cathode  in  a  soda  bath  and  an  anode 
in  an  acid  path  to  erode  the  surface  and  give  a  better  interlock 
for  the  deposit.  The  deposition  proper  is  carried  out  in  an 
ammonium  sulphate  solution,  which  is  kept  as  nearly  as 
possible  neutral.  An  anode  of  Swedish  iron  wire  is  used, 
and  care  is  taken  to  keep  the  temperature  about  68  deg  F. 
and  prevent  the  solution  becoming  stagnant.  This  all  goes  to 
show  that  successful  though  these  processes  may  be  care  is 
necessary  in  their  emplovment  if  the  subsequent  jjroduct  is 
to  perform  efficiently  the  work  required  of  it. 


carrying  cinema  apparatus  have  recently  proved  an  important 
element  in  propaganda  at  home  and  abroad,  and  wc  under- 
stand that  Capt.  Barber  was  responsible  for  the  designing 
the  '■  cinemotors  "  of  this  type  used  by  the  Ministry  of  Infor- 
mation and  the  National  War- Aims  Committee  during  the  war. 


Portable  Cinema  Outfits. 

The  interesting'^account  given  by  Captain  J.  W.  Barber 
of  portable  cinematograph  outfits  before  a  recent  meeting 
of  the  Illuminating  Engineering  Society  deserves  study. 
The  cinematograph  industry  has  grown  to  such  dimen- 
sions that  one  might  expect  the  design  of  portable  self- 
contained  apparatus  to  make  considerable  progress,  once 
certain  technical  difficulties  are  overcome.  ESorts  in  this 
direction  in  the  past  have  frequently  failed,  either  because  the 
apparatus  was  too  unstable,  because  it  was  too  complex  to 
manipulate,  or  because  the  intensity  of  light  provided  was 
insufficient.  Capt.  Barber  was  able  to  show  no  less  than  four 
distinct  types  of  portable  projectors,  all  u.sing  incandescent 
electric  lights  as  the  source.  Two  of  these  were  of  the  travelling 
'"'  suit  case  "  variety,  the  light  being  derived  from  a  focus-tyjje 
gas-filled  lamp  run  off  the  electric  supply,  whence  a  surprisingly 
good  image  was  obtained.  Another  apparatus,  which  repre- 
sents the  extreme  limit  of  portability,  the  Pathescope,  requires 
no  external  source  of  power,  being  operated  entirely  bv  hand, 
the  manual  effort  driving  a  small  magneto  which  feeds  a  small 
incandescent  lamp.  While  naturally  only  intended  for  a 
relatively  small  screen,  and  thus  suited  for  small  rooms,  this 
apparatus  gives  quite  a  good  picture.  The  fourth  apparatus, 
stated  to  be  the  only  one  of  its  kind  in  the  country,  had  several 
highly  interesting  and  unique  features,  being  arranged  in 
abinet  form,  and  the  light  reflected  by  a  series  of  mirrors  on 
:o]a  diffusing  translucent  panel. 


A  Mobile  Apparatus. 

A  SINGULAR  feature  is  the  apparent  absence  of  "  works," » 
the  whole  process  taking  place  automatically  and  the  pictures 
following  in  sequence  on  the  screen  immediately  the  current 
is  switched  on.  Both  as  regards  brightness  and  definition  the 
results  appeared  excellent,  though  here,  again,  the  screen  is 
naturally  of  small  size.  While  such  forms  of  apparatus  are 
doubtless  still  capable  of  improvement,  it  is  evident  that 
considerable  progress  has  been  made  ;  and,  as  the  whole 
problem  consists  in  the  proper  direction  of  light,  cinema 
experts  may  obtain  some  useful  hints  from  lighting  engineers. 
Another  form  of  cinema  projector,  which  may  be  described 
as  ■■  mobile  "  rather  than  "  portable,"  involves  a  travelling 
petrol-driven  generator  equipment.     As  is  well  known,  vans 


The  Tramway  Deadlock. 

For  the  past  month  there  have  been  discussions,  conferences, 
meetings  and  informal  conversations  galore,  but  so  far  nothing 
like  agreement  has  been  come  to  in  the  tramways  wages  dis- 
pute. Indeed,  matters  have  become  worse  rather  than 
improved,  and  have  reached  that  uncomfortable  state  knowm 
as  a  deadlock,  when  both  sides  stand  stiffly  upon  their  respec- 
tive dignities,  and  irritability  rather  than  conciliation  is  in  the 
ascendant.  The  Ministry  of  Labour  has  now  concerned  itself  in 
the  matter,  and  the  National  Joint  Industrial  Council  met  last 
Wednesda}^  under  the  chairmanship  of  Sir  David  Shackleton, 
but  no  result  has  yet  been  obtained.  We  confess  we  are  not 
optimistic,  for  the  simple  reason  that  the  men  either  cannot 
or  will  not  realise  that  many  of  the  tramway  undertakings 
cannot  afford  to  make  the  increase,  as  to  do  so  would  turn 
the  present  slender  profits  into  a  loss,  and  that  no  com- 
mercial undertaking  can  carry  on  under  those  conditions, 
whatever  a  Government  Department  may  do.  In  spite  of 
this,  however,  agreement  has  been  reached  in  all  districts  but 
four,  of  which  one  is  London,  where  it  is  considered  that 
preferential  treatment  should  be  given ;  in  Scotland,  the 
south-western  district,  and  Yorkshire,  which  apparently  con- 
sider they  have  been  unfairly  treated  when  compared  with 
Lancashire.  It  is  yet  another  example  of  the  fact  that  econo- 
mics, value  for  service  rendered,  justice  and  equity  have  little 
or  nothing  to  do  with  these  claims,  and  that  the  only  limit  to 
the  demands  is  the  extent  to  which  the  employers  can  be 
squeezed.  That  limit  has  now  been  reached  in  the  tramways 
industrv,  and  it  will  not  be  long  before  it  occurs  in  others. 


The  Slump. 

What  eifect  the  prophesied  slump  will  have  on  the  electrical 
industry  is  a  question  well  worthy  of  the  closest  consideration. 
The  break  in  prices  which  we  are  told  may  occur  in  certain 
markets  at  any  moment  will  not  be  so  much  due  to  over- 
iDroduction  but  to  the  consumer  beginning  to  get  a  little 
tired  of  being  asked  to  buy  at  the  i^rices  which  rightly  or 
^\Tongly  he  considers  excessive.  He  is  thus  becoming  more 
exacting  in  his  requirements  and  less  anxious  to  buy  unless 
he  is  absolutely  obliged. '  Manufacturers  will  find  it  difficult 
to  counteract  this  form  of  striking  by  reducing  the  wages  of 
their  work-peoi^le  or  even  by  heroic  discharges  without  in- 
curring the  displeasure  of  the  Labour  organisations  and 
possibly  bringing  about  a  state  of  affairs  which  would  defeat 
their  own  ends.  But  there  are  two  other  ways  in  which  the 
situation  may  be  met.  One  by  persuading  the  workers  that 
it  is  to  their  own  benefit  no  less  than  that  of  their  employers 
to  produce  more,  and  the  other  by  revising  their  methods 
of  manufacture  with  a  view  to  increasing  their  efficiency. 
There  is  no  doubt  not  only  that  a  great  deal  can,  but  must,  be 
done  in  the  latter  direction,  and  here  is  surely  a  great  oppor- 
tunity for  the  electric  supply  and  manufacturing  industries. 
The  advantages  to  be  gained  by  the  use  of  the  electric  drive 
are  still  a  closed  book  to  many,  while  what  may  be  done  by 
employing  electric  heating  in  industrial  work  is  a  closed 
book  to  many  more.  When  trade  is  bad  the  progressive  man 
becomes  receptive  to  new  ideas,  the  development  of  which 
will  aid  in  increasing  his  business  and  reducing  his  costs.  There 
is  every  reason  why  we  should  do  our  best  to  take  advantage 
of  .this  state  of  affairs  and  so  increase  our  own  production 
at  a  time  when  conditions  in  other  markets  will  be  most 
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favourable  for  that  inirpose.  It  should  be  a  great  opportunity 
for  combined  effort  in  the  electrical  industry  and  we  ho])e 
full  advantage  will  be  taken  of  it. 


The  Demise  of  the  Engineering  Industry. 

We  had  written  thus  far  when  our  attention  was  called  to 
what  is  nothing  less  than  an  obituary  notice  of  the  engineering 
industry  as  we  understand  it  to-day.  Its  murderer,  sexton 
and  chief  mourner  is  a  Mr.  Tom  Emerv,  who.  in  addition,  is 
the  inventor  of  an  automatic  power  generating  motor  which 
will  produce  power  without  fuel,  stimulate  output,  provide 
cheaper  transport  and  crush  Bolshevism.  These  motors  are, 
we  understand,  self-starting  and  self-stopping,  and  although 
at  present  they  do  not  seem  to  be  self-creative  that  will 
doubtless  be  the  next  step.  '"  Though  the  new  motors  embody 
a  great  number  of  discoveries,  an  engineer  can  readily  under- 
stand them  " — we  quote  Mr.  E.mery — but  unfortunately  that 
is  of  little  u.se,  as  the  sole  rights  have  been  granted  to  a  special 
company  (of  which  we  suppose  the  prospectus  may  shortly 
be  expected),  whose  operations  are  for  the  present  wrapped 
in  the  usual  mystery.  We  trust  we  do  not  look  with  too 
jaundiced  an  eye  on  the  enthusiasm  of  inventors,  but  we  are 
a  little  afraid  that  Mr.  Emery,  besides  protesting  too  much, 
is  over  optimistic.  Until  we  are  given  a  little  more  information 
as  to  his  wonderful  scheme  we  must  class  him  with  those 
who  devise  perpetual  motion  machines  and  produce  Bachelet 
railways  for  the  delectation  of  unsuspecting  curates  and 
Government  officials  and  the  sorrow  of  those  who  desire  real 
engineering  progress. 


The  Englishman  Abroad. 

Ix  the  past  the  Englishman  abroad,  especially  if  he  had 
anything  to  do  with  trade,  was  generally  a  sore  trial  to  the 
diplomatic  and  consular  authorities.  There  was  an  official 
lack  of  understanding  of  the  proper  object  of  consular  officials 
of  which  lack  the  appointment  of  foreigners  as  British  consuls 
in  some  of  the  smaller  towns  is  sufficient  indication.  Indeed, 
instead  of  assisting  British  trade  such  ajjpointments  were  an 
entirely  gratuitous  hindrance  to  its  development.  The  whole 
con.sular  policy  was  in  fact  wrong.  The  Englishman  trading 
in  a  foreign  country  is  a  veritable  outpost  of  Empire,  and  as 
such  is  entitled  to  all  the  assistance  which  the  Government 
and  the  commercial  community  in  this  country  can  give  him. 
We  are  therefore  glad  to  see  that  a  Committee  appointed 
by  the  Foreign  Office  to  inquire  into  the  conditions  of  the 
British  citizens  living  in  countries  abroad  have  in  a  report 
just  issued  made  certain  recommendations,  which,  if  adopted, 
will  remove  many  of  the  impediments  that  have  existed  in 
the  past. 


Government  Support  Necessary. 

The  conditions  brought  about  by  the  war  naturally  led 
British  subjects  to  combine  in  defeating  enemy  influence. 
This  combination  in  its  turn  engendered  a  spirit  of  co- 
operation which  may,  if  properly  employed,  be  turned  to  the 
very  greatest  use.  To  ensure  this,  however,  the  Government 
must  show  that  they  intend  to  provide  these  countries  with 
practical  support  and,  while  refraining  from  interference,  do 
all  they  can  to  assist  in  spreading  British  ideals.  It  has 
often  been  found  that  such  relatively  small  matters  as  the 
establishment  of  an  English  school  or  an  English  church  in  a 
foreign  town  is  of  the  very  greatest  use  in  forming  a  centre 
for  the  generation  of  increased  goodwill  in  the  relations  not 
only  between  the  Britishers  themselves,  but  with  the  foreigners 
among  whom  they  are  living.  Putting  it  at  its  very  lowest 
value   this   goodwill   is   good    for   trade.     The   same   mav   be 


said  for  Britisli  t'hambers  of  Commerce  which  iimperly 
adniinistered  should  become  a  valuable  link  in  our  conunercial 
machinery.  Care  is  necessary  in  their  formation,  however, 
for  as  the  Committee  quite  rightly  jwint  out  the  admission  of 
foreigners  to  the  full  membership  of  these  bodies  is  giving 
an  undesirable  hostage  to  fortune.  We  also  agree  that  these 
Chambers  should  not  be  subsidised  from  national  funds, 
though  the  Govern  nu>nt  can  give  them  great  assistance, 
which  is  even  more  useful  than  money,  by  ])roviding  theiu 
with  information,  redressing  grievances  and  generally  smooth- 
ing their  jiatii  in  a  luindred  and  one  different  wavs. 

Foreign  Trade  and  Technical  Literature. 

The  reconnuendation  that  at  every  Hrilisli  consulate 
there  should  be  available  a  list  of  the  best  standard  English 
books  and  journals  is  one  with  which  we  are  in  the  closest 
agreement.  English  technical  literature,  though  often  of  the 
highest  class,  is  not  by  any  means  as  well  known  abroad  as  it 
shoiUd  be.  This  seems  to  be  due  to  a  lack  of  organisation, 
on  the  part  of  our  publishers  rather  than  our  educational 
authorities.  A  central  British  Institute  in  the  larger  towns 
would  also  seem  to  be  desirable  if  not  essential,  while  equally 
badly  required  is  some  permanent  machinery  whereby  the 
wants  and  difficulties  of  those  living  abroad  may  be  brought 
to  the  attention  of  the  hoiue  Government.  All  these  things 
are  closely  connected  with  the  development  of  our  foreign 
commerce  and  should  therefore  be  closely  studied  by  electrical 
engineers.  Such  a  policy  is  advertising  of  the  best  kind. 
And  advertising  is  necessary  if  we  are  to  maintain  and  increase 
our  forcijin  trade. 


A  Substitute  for  Paper. 

The  co.st  of  ]iaper  is  a  mournful  fact  with  which  all  journalists 
are  now  familiar.  It  may  be  that  the  anticipated  slump  in  the 
price  of  other  commodities  will  extend  to  paper  eventually, 
but  of  this  tliere  is  no  immediate  pros])ect.  There  has  been 
much  speculation  on  possible  new  sources  of  raw  material, 
such  as  esparto  grass  and  the  reeds  and  other  vegetation 
available  in  large  quantities  in  Egypt  and  elsewhere  ;  but  it  is 
scarcely  conceivable  that  we  shall  live  to  see  a  partial  reversion 
to  the  use  of  papyrus,  wax  tablets  and  other  devices  of  bygone 
ages.  There  is,  however,  one  possible  substitute  for  paper, 
for  we  recall  that,  long  before  the  present  crisis,  Edi.son  had 
suggested  the  use  of  thin  sheets  of  aluminium  or  other  suitable 
metal,  to  be  coated  with  a  suitable  white  base,  and  subsequently 
to  receive  an  imprint  in  ink.  One  incidental  advantage  of  such 
a  method,  which  at  the  time  was  deemed  wildly  improbable, 
would  be  the  thin  nature  of  the  sheets,  and  the  consequent 
diminution  in  the  bulk  of  volumes,  rendering  jjossible  the 
general  use  of  type  of  large  size. 


Germania  Rediviva? 

It  is  very  dilKcult  to  find  out  exactly  what  the  state  of 
affairs  is  in  industrial  Germany.  Visitors  to  that  country 
return  with  such  varying  accounts  that  we  must  presume 
they  see  what  they  want  to  see  and  arrive  at  the  conclusions 
they  most  desire  to  reach.  In  this  they  are  no  doubt  assisted 
by  the  wily  native,  who  has  little  to  learn  in  the  arts  of 
subterranean  propaganda.  One  of  his  latest  efforts  in  that 
direction  is  the  publication  of  a  journal  entitled  the  "  Export 
and  Import  Review,"  wTitten  and  printed  in  English  but 
bearing  nevertheless  unmi.stakeable  marks  of  the  countrj 
of  its  parentage.  Merely  as  propaganda  it  is  worth  reading 
and  digesting.  A  recent  issue  contains  an  account  of  the 
"  world's  largest  turbine  and  transformer."  This  is  a  7.5,000-h.I'. 
unit  constructi'd  bv  the  A  E.O    during  the  war.     Owing  to 
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the  shortage  of  raw  lauterials  the  parts  usually  made  of 
nickel  steel  and  bronze  had  to  be  constructed  of  low  grade 
metal  and  made  proportionately  heavier.  The  weight  of  the 
armature  was  106  tons  and  of  the  alternator  225  tons.  The 
turbine  rotor  weighed  19  tons  and  the  complete  tiirbine 
250  tons.  The  transformer  used  in  connection  with  this 
machine  stepped  the  pressure  up  from  7,000  to  110,001)  volts. 
This  transformer  weighed  ll(j  tons,  of  which  the  winding 
accounted  for  15  tons.  It  is  evident  from  this  that  the 
undoubted  enterprise  of  the  German  engineer  is  still  in  being 
and  that  he  will  probably  be  as  formidable  a  competitor  in  our 
foreign,  if  not  in  our  honu<  trade,  as  he  has  been  in  the  pa.st 
if  he  is  only  given  the  elumce. 


Engineering   Education 
in  America. 

When  an  engineer  of  the  high  standing  of  Prof.  C.  F.  Scott, 
of  Yale  University,  speaks  on  the  subject  of  engineering  educa- 
tion we  shall  do  well  to  listen  ;  for  not  only  may  such  a  speaker 
throw  some  light  on  a  subject  which,  though  it  has  lately  been 
closely  dissected,  has  not  been  much  illuminated,  but,  speaking 
as  he  does  from  the  American  view  point,  he  may,  by  accen- 
tuating the  differences  between  methods  in  that  country  and 
our  own,  show  us  where  our  difficulties  lie.  These  difficulties 
are  insistent  and  profound,  and  are  mainly  caused  by  the  very 
progress  we  are  making  in  engineering  knowledge.  For  if 
British  engineering  is  to  continue  to  deserve  that  high  name 
for  enterprise  and  workmanship  which  it  has  so  long  possessed, 
the  education  of  our  young  engineers  must  certainly  include 
those  vitalising  ideas  which  fresh  knowledge  brings  in  its  train. 
And  it  must  not  be  forgotten  that  increased  knowledge  means 
increased  responsibility  for  those  who  teach. 

Good  Foundations. 

"  Engineering,"  as  Prof.  Scott  truly  says,  "  is  a  method  of 
thinking,  of  dealing  with  things  conistructively,  a  scientific 
method  of  getting  data,  analysing  it,  of  drawing  conclusions, 
ind  then  of  applying  those  conclusions  and  carrying  them 
through  to  some  useful  end."  The  broadest  training,  there- 
fore, must  be  the  best,  and  to  provide  proper  education  in  such 
a  subject  the  closest  attention  must  be  jjaid  to  the  laying  of  a 
good  foundation,  and  to  instilling  in  the  student's  mind  such 
fundamental  knowledge  that,  upon  the  good  foundation  so 
provided,  he  will  be  able  to  erect  for  himself  the  superstructure 
best  suited  to  his  own  needs.  The  curriculum,  in  fact,  should 
be  so  arranged  not  so  much  to  teach  as  to  inspire.  This  is 
particularly  important  in  the  first  year. 

Primary  Education  at  the  University. 

Among  teachers  with  progressive  outlook  there  will  be 
general  agreement  on  this  point.  And  we  are  glad  to  learn 
that  advantage  has  been  taken  at  Yale  of  the  extension  of  the 
normal  engineering  course  from  three  years  to  four  years,  not 
to  increase  the  amount  of  engineering  instruction  given,  but 
rather  to  pay  more  attention  to  English,  economics  and 
athletics.  In  short,  by  giving  a  broader  training,  to  show 
students  where  the  basic  princii)les  of  engineering  lie,  and  to 
arouse  within  them  that  intellectual  power  whereby  they 
can  acquire  knowledge  for  themselves. 

The  real  difficulty  that  faces  the  general  adoption  of  this 
arrangement  is  that  any  engineering  course  of  practicable 
length  is  all  too  short  for  the  work  that  must  be  done  in  it. 


And  it  may  well  be  argued  that  the  proper  place  for  instruction 
in  such  so-called  elementary  subjects  as  those  mentioned  by 
Prof.  Scott  is  in  the  primary  schools,  and  by  time  the  student 
comes  to  a  technical  school  he  should  have  realised  that 
athletics  is  rather  a  means  to  an  end  than  an  end  in  itself. 
Reform  of  technical  education  must,  therefore,  be  accompanied, 
if  it  is  not  preceded,  by  a  reform  of  much  of  our  primary 
education,  a  good  deal  of  which  seems  to  have  the  eft'ect  of 
making  the  pupil  more  ignorant  than  he  naturally  would  be. 
In  the  United  States  matters  may,  of  course,  be  different ;  but, 
even  there,  we  should  have  thought  it  would  have  been  better 
to  confine  an  engineering  course  to  -the  study  of  fundamental 
scientific  subjects,  rather  than  to  widen  its  basis  in  quite  the 
way  that  has  been  done  at  Yale. 

A  Ta.sting  Year. 
But  in  one  feature  of  their  curriculum  the  Yale  engineering 
school  has  set  an  example  that  might  very  well  be  followed  in 
this  country.  The  student  is  not  permitted  to  decide  until 
the  end  of  his  first  year  course  in  what  branch  of  engineering 
he  wishes  to  specialise.  During  the  year  the  fields  of  the 
different  branches  of  engineering  are  indicated  to  him  by 
lectures.  The  student  also  visits  the  laboratories  in  all  the 
dift'erent  departments,  receives  general  instruction  in  certain 
specialised  subjects,  such  as  illumination  and  telephony  ;  and 
generally  is  encouraged  to  find  his  own  particular  bent.  This 
is  a  mo.st  wise  arrangement,  especially  as  through  it  all  the 
greatest  insistence  is  placed  on  the  necessity  for  a  knowledge 
of  mathematical  and  physical  princij)les  in  the  development 
of  modern  engineering  science  and  technology.  It  is  an 
arrangement  which  our  own  educational  authorities  might  well 
consider,  as  we  feel  sure  that  its  adojition  in  the  widest  form 
would  bring  with  it  many  advantages. 

The  Teacher's  Responsibilities. 
That  such  a  system  as  this  imposes  great  responsibilities 
on  the  teacher  is  evident.  It  not  only  demands  from  him 
almost  expert  knowledge  in  several  subjects  at  a  time  when 
expert  knowledge  in  one  is  only  achieved  by  the  closest  applica- 
tion to  that  subject,  and  to  that  subject  alone  ;  but  it  also 
demands  the  very  liighest  of  human  qualities  in  order  that 
knowledge  may  be  imparted  in  the  right  way,  and  the  pliant 
young  minds  rightly  shaped  when  they  are  most  responsive 
to  either  good  or  bad  influence. 

The  Choice  of  the  Teacher. 
A  man  fulfilling  these  conditions  is  not  to  be  found  at  every 
street  corner.  When  found  he  should  be  treasured.  But, 
unfortunately,  the  paramount  importance  of  this  policy 
seems  to  be  as  little  realised  in  the  United  States  as  it  is  in  this, 
country.  In  spite  of  munificent  endowments  and  high  fees, 
the  remuneration  given  to  the  teaching  staffs  is  still  very  low, 
and  it  is  not,  therefore,  surprising  tt  learn  that  more  and  more 
of  these  engineering  teachers,  among  whom  the  inost  enter- 
prising are  naturally  included,  are  being  drawn  away  to 
commercial  life.  This  is  not  as  it  should  be.  Engineering  and 
engineering  knowledge  are  of  the  very  structure  of  our  modern 
life.  If  that  structure  is  not  to  be  weakened,  everything  must 
be  done  to  add  to  our  knowledge,  both  of  fundamentals  and  of 
correlated  phenomena.  That  can  only  be  eft'ected  by  constant 
study  both  by  students  and  by  teachers.  Every  facility 
should,  therefore,  be  given  to  the  latter  to  gain  fresh  knowledge, 
so  that  they  may  in  their  turn  impart  it.  Much  has  been  done 
in  this  direction  by  granting  leave  of  absence  and  permitting 
private  work  ;  but  it  is  not  yet  realised  that  the  first  thing  to 
do  is  to  pay  proper  salaries.  This  is  so  logical  that  it  seems 
strange  it  should  for  so  long  have  been  neglected.  For  good 
pay  good  men  will  be  obtained ;  and  the  reverse  is  equally  true. 
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Electric    Winding    Engines    and   Mine  Hoists. 


U.v  II.    II.    HUOltilliO.V. 

( Con liiiued from  page  516.) 


COMPOUND  SHAFTl^. 

Although  winders  for  compound  shafts  are  regarded  as  old- 
fashioned,  eases  arise  in  which  it  is  more  econonneal  to  use 
this  type  of  winder  than  to  adopt  stage  winding. 

As  an  example  of  the  latter  may  be  given  the  tliree-stage 
hoisting  in  u.se  at  Crown  Mines,  Ltd.,  Transvaalf.  The 
vertical  portion,  1,085  ft.  deep,  was  deepened  120  ft.  in  order 


(if).  Fig.  18,  so  ns  to  make  clear  the  mechanics  of  this  typo  of 
hoist.  In  addition,  simple  and  equalised  Ward  Leonard 
]>roblems  will  be  given. 

Hitherto  for  all  the  exam])les  British  units  have  been  used. 
.\s  many  engineers  prefer  to  work  to  the  metric  system,  we 
shall  nov>'  |)roeeed  to  give  an  exaiii|ilc  in  which  the  metric 
.svstem  is  used. 


J^tit^T,;'  L    4-  Ton  L  oad/ng  Box 


S -Ton  Loading 


4-TonSkip 


Fig.  16. — Tbassfer  Point  at  Bottom  of  Vertical  Shaft. 


Fig  17. — Transfer  from  Third  Stage  to  Second  Stage. 


to  make  room  for  storage  bins  between  the  inclined  shaft  and 
the  loading  box  of  the  vertical  shaft.  Each  stage  of  the  hoist 
has  four  hoisting  compartments.  The  second  stage,  2,004  ft. 
long,  is  in  the  upper  part  of  the  incline,  its  hoist  being  located 
in  a  chamber  near  the  intersections  of  the  vertical  and  inclined 
portions,  as  shown  in  Fig.  16.  Below  level  13,  at  the  foot  of 
the  second  stage,  is  the  third  stage,  with  its  hoist  in  the  level 
above,  and  the  method  of  transferring  the  ore  from  the  third 
to  the  second  stage  is  illustrated  in  Fig.  17.     It  is  interesting 


Fio.  18. — Typical  Compound  Shafts. 


to  note  that  these  two  shafts  replace  11  old  shafts  formerly 
in  use. 

Reference  will  be  made  later  to  stage  winding,  and  in  this 
article  it  is  proposed  to  give  a  number  of  examples  in  which 
a  single  winder  at  the  surface  serves  for  both  the  inclined  and 
vertical  portions  of  the  shaft.  Fig.  18  («)  to  (d).  Of  these 
examples,  three  will  be  worked  out  for  the  shafts  («),  (c)  and 

•  Copyright.     All  rights  reserved. 

t  Miiing  Engineers'  Handbook,  Peele,  p.  910. 


Fig.  19. — Compound  Shaft. 

Example. — The  leading  data  of  a  geared  three-phase  winder 
for  a  com])ound  shaft  are  given  below.  It  is  rri|uir(>d  to  find 
the  rating  of  the  driving  motor. 

Kock       2,730  kg. 

Skip    2,7.30  kg. 

ou   c  ,1^-     Of,  /425  m.  vertical. 

Shaft  (I'lg.  80)  |,  ,j^„  „^  inclined  at  43  deg. 

Rope  3-43  kg.  per  metre. 

Output  per  hour  iiO  tons  (m). 

Maximum  speed   10-15  m.  per  sec. 

Speed  at  bend  reduced  to  508  m.  per  sec. 

Drums.— Twin  cylindrical,  2-44  m.  dia.  ;    irfi-;V/=  18,000. 

Sheaves WR-!g=(i,mO  (total). 

Loading  time    20  sec. 

Motor. — Three-phase,  50  cycles,  360  revs,  per  min. 
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Approximate  Motor  Output. — Had  the  wind  to  be  made  at  a 

mean  speed  of  10-15  m.  per  sec.  it  would  take  (1,070  +  425)-^ 

10-15=  147-3  sec.  to  complete  the  wind,  and  in  this  time  the 

iiett  load  of  2,730  kg.   would   have  been  raised   a  distance 

of  730+425=1,155  m.     Hence    the    work    done    per    sec.= 

2.730x1,155    „,  ,^„, 

-=21,400  kg.ni. 


Remembering   that   the   horse 


147-3 

power  is  defined  as  the  rate  of  doing  75  m.kg.  of  work  per 
sec.  ;  also  that  the  motor  output  w-ill  be  about  twice  that 
expended  on  the  load,  we  set 

T.    u  ui  /      .        21,400      „ 

Probable  h.p.  of  nu)tor  =  — — —  x2 

=  570. 
A  50-cyele  machine  of  this  size,  running  at  360  revs,  per 
lain.,  will  have  a  rotor  GD-  of  3.100  kg.m.^  ;  and,  since  a  linear 
speed  of  10-15x60=609  m.  per  min.  corresponds  to  a  drum 
speed  of  609^2-44.-t=79-3  revs,  per  min..  it  follows  that  the 
gear  ratio=360+79-3  =  4-54  to  1. 

Sub-division  of  Cycle. — To  obtain  an  output  of  50  tons  (m) 
an  hour  at  2-73  tons  per  wind  there  will  have  to  be  50-1-2-73  = 
18-3  winds  per  hour  ;  hence  duration  of  wind=3,600-f-18-3  = 
197  sec.  Deducting  from  this  the  20-sec.  interval  we  get 
197—20=177  sec.  as  the  nett  winding  time  to  obtain  the 
required  output.  To  be  on  tlie  safe  side  it  is  advisable  to 
reduce  this  nett  winding  time  by  a  few  seconds. 

At  the  bend,  the  speed  of  the  skips  is  reduced  from  10-15  m. 
|)er  sec.  to  5-08  m.  per  sec.  The  following  times  are  taken 
for  accelerating  and  retarding  : — 

Initial  acceleration     14  sec. 

First  retardation 9  sec. 

First  re-acceleration   10  sec. 

Second  retardation     9  sec. 

Second  re-acceleration   10  sec. 

Final  retardation    16  sec. 

Total 68sec. 

The  lines  of  Table  VIII.  numbered  1 ,  3,  4,  6,  7  and  9  can  now 
be  filled  in,  remembering  that  during  initial  acceleration  and 
final  retardation  the  average  sjjeed  is  half  the  maximum  speed, 
namely,  10-15-1-2  m.  per  sec.  ;  and  that  during  the  two  slow- 
down periods  the  average  speed  is  (10-15M-5-08)-h2  m.  per  sec. 

Table  VIII. — Sub-division  uf  Winrlinij  Cycle  and Distayices  Travelled. 

Iiital  leugtli  of  shaft=  1,495  m.  ;   Max.  speed=  10-15  m.  per  sec.  ;   Speed 

at  beud=5-08  m.  per  sec. 


1.  Initial  acceleration 

2. '  First  constant  speed    . 

3.'  First  retardation 

4.  First  re-acceleration    . 

5.  Second  constant  speed 
<).  I  Second  retardation  .... 
".  •  Second  re-acceleration 
S.  j  Third  constant  speed  . 
9.  Final  retardation 


Duration 
sec 


14 
28-2 

9 
10 
49-3 

9 
10 
26-4 
16 


Distance  moved 
through,  metres. 


During 
period. 


71 

285-4 
68-6 
76-1 

500-3 
68-6 
76-1 

267-6 
81-3 


Since 
beginning 
of  wind. 


0 

71 
356-4 

425 

501-1 
1,001-4 
1,070 
1.1461 
1,413-7 
1,495 


Time 

in  sec. 

since 

beginning 

of  wind. 


0 

14 
42-2 
51-2 
61-2 
110-5 
119-5 
129-5 
155-9 
171-9 


In  Fig.  20  (a)  the  speed  is  shown  plotted  to  a  time  base. 

Static  Forces. — These  will  be  considered  in  the  following 
order  :  Ropes,  total  friction,  ascending  skip  and  load,  and 
descending  skip. 

Ropes  :  The  graphical  method  already  described  in  the 
article  on  Inclined  Shafts*  will  be  used. 

Referring  to  Fig.  20  (a)  the  equivalent  full-speed  value  of 
the  first  portion  of  the  wind,  i.e.,  till  the  descending  skip 
reaches  the  bend,  is  425-^10-15  =  41-95  sec.  ;  and,  since  the 
distance  covered  in  the  two  cases  is  the  same,  the  equivalent 
value  of  the  third  portion  of  the  wind  must  also  be  41-95  sec. 
For  the  second'  portion  of  the  wind  the  equivalent  full-speed 

*  The.Electricias,  p.  441,  AprU  23,  1920. 


time  is  (l,07O-425)-M0-15  =  63-55  sec.  These  several  times 
are  shown  in  Fig.  20  (a)  and  are  bounded  by  the  vertical  cross- 
hatched  lines. 

At  the  beginning  of  the  wind  the  rope  pull  on  tlie  ascending 
side  due  to  the  rope  is  ; — 

Vertical    +  Inclined  =  Total  pull 

(425x3-43)  -|-(l,070x3-43xO-682)  =3,960  kg. 

This  is  represented  by  OA  in  Fig.  20  (6).  The  line  OA  is 
.subdivided  into  the  three  parts  a,  b  and  c  shown  ;  where  a  = 
1,460  kg.  is  the  pull  due  to  the  425  m.  vertical  length  of  rope, 
c=  1,000  kg.  is  the  pull  due  to  a  425  m.  inclined  length  of  rope, 
and  6=  1,500  kg.  is  the  pull  due  to  the  remainder,  namely, 
645  m.,  of  the  inclined  rope.  These  load  lines  are  projected 
horizontally,  and  the  equivalent  full-speed  times  are  projected 
vertically  downwards  from  Fig.  20  (a). 


-Nett  Winding  Time  17P3sec. 
Fig.  20. — Di.tr.R.iM  for  Bal.4XCEd  Wixdisg. 

Lines  drawn  through  the  points  of  intersection  of  these  pro- 
jectors, when  corrected  in  the  manner  already  described  for 
the  starting,  slow-down  and  stopping  periods,  give  the  rope 
pulls  due  to  the  ascending  and  descending  ropes.*  The 
vertical  intercept  is  the  resultant  pull  due  to  both  ropes  ;  thus, 
after  t  sec.  the  resultant  rope  pull  is  represented  to  a  known 
scale  by  the  intercept  BE. 

Friction  :    For  general  shaft  friction  we  shall  allow  6  per 
cent,  of  the  weight  of  the  loaded  and  empty  skips.     Hence, 
Shaft  friction=0-06 {(2,7.30+2,7.30)-F2,730} 
=  495  kg. 

Although  the  length  of  rope  in  the  inclined  portion  of  the 


*  The  reader  is  advised  to  view  each  rope-line  end  on  with  his  eye 
placed  level  with  the  paper. 
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shaft  varies  from  instant  to  instant,  we  shall  assume  a  constant 
length  of  1,070  m.  for  the  rope  friction  allowance. 
Rope  friction  =  005 x cos  43 x  1 ,070 x 3-43 
=  200  kg. 

Referring  to  Fig.  20  (c)  a  length  Oh  representing  495  +  200  = 
t)95  kg.  to  the  given  scale  is  marked  off  vertically  above  0  : 
and  the  line  ah.  to  the  base  Or.  shows  the  friction  at  every 
instant  thronghout  the  wind. 

Ascending  ski]) :  .\ssiiming  an  angle  of  friction  of  3  deg., 
then  the  rolling  friction  coeflicient  =  cos  43°  tan  3°=0-043  and, 
as  long  as  the  skip  is  on  the  incline. 

Rope  pull  =  (2,730+2,730)  x  (0-682+0043) 
=  3,963  kg. 

This  load  is  represented  by  ac  in  Fig.  20  (e)  and  through  the 
point  c  is  drawn  the  line  cd,  the  location  of  point  d  being  such 
that  the  ascending  skip  is  about  to  enter  the  vertical  portion 
of  the  shaft. 

With  the  ascending  skip  in  the  vertical  shaft,  the  rope  pull 
is  simply  2,730+2,730  =  5.460  kg.,  and  this  load  is  represented 
by  the  line  ei.  where  the  length  hj  is  marked  off  equal  to 
5,460  kg. 

The  stepped  line  cdef  to  the  base  ah  shows  the  rope  pull  at 
every  instant  due  to  the  ascending  skip. 

Descending  skip  :  As  long  as  the  descending  skip  is  in  the 
vertical  shaft  the  rope  pull  is  simply  the  weight  of  the  empty 
skip,  namely,  2,730  kg.  Let  this  load  be  marked  off  below  r 
and  represented  by  the  length  aj.  Through  </  draw  a  horizontal 
line  gh,  the  point  h  being  the  instant  when  the  descending  skii) 
is  about  to  enter  the  incline. 

With  the  skip  on  the  incline, 

Rope  pull  =  2.730(0-682 -0043) 
=  1,750  kg. 

This  when  marked  off  below  the  stepped  base  qdej  is  repre- 
sented by  the  stepped  line  jUni. 

Total  Static  Forces  plus  Friction :  The  stepped  line  ghjklm 
to  the  base  Or  represents  the  rojic  pull  due  to  the  ascending 
and  descending  skips  plus  shaft  and  rope  friction. 

By  marking  oft'  on  this  stepped  base  the  resultant  pull  due 
to  the  ascending  and  descending  ropes  we  get  the  curve  of 
static  forces  at  every  instant  throughout  the  wind.  From 
Fig  20  (h)  it  will  be  noticed  that  t  sec.  after  the  commence- 
ment of  the  wind  the  resultant  rope  pull  is  DE ;  move  this 
vertically  downwards  to  DE  in  Fig.  20  (c),  then  Z>  is  a  point 
on  the  curve.  Other  points  are  found  in  a  similar  manner  and, 
bearing  in  mind  the  reversal  of  the  sign  of  the  rope  pull,  the 
curve  of  static  forces  is  represented  in  Fig.  20  (c)  by  the  stepped 
sloping  line  n s. 

Dynamic  Forces. — The  equivalent  masses  at  the  periphery 

of  the  drum  are  : — 

Motor  :  GD^  =  S,100  kg.m^ 

17     ■     ,     .  -1^      3,100  X  (4-5)-        ,    __ 

Equivalent  mass  iH,  =  ,„  ,-.,  ^^r~      =1,U(.J 
(2-44)- X  9-81 

Rotating  parts  :  Two  drums  iy/f-/(/=  18,000 
Two  sheaves  „  =  6,000 
Gearing  „     =  4,500 


M,J^^^^^*  =2,650 


(2-44)-  X  9-81 

Linear  moving  parts  :    Nett  load=  2,730  kg. 

Two  skips  =  5,460  kg. 

Rope=2(l,070+425+50)x  3-43=  10,600  kg. 


M,= 


equivalent  mass 


18,790 
9-81 


=  1,915 


=  5,640 


and. 

The  momentum  of  this  equivalent  mass  at  10-15  m.  per  sec. 
is  5,640x10-15  =  57,250  kg.  .sec.  and  at  half  speed,  name'.y, 
5-08  m.  per  sec.  the  momentum  is  28,625  kg.  sec.  The  forces 
necessary  for  accelerating  and  retarding,  found  by  dividing 

*  GD-=ryi3WR--^g. 


the  change  of  momentum  by  the  time  in  which  the  change 
takes  place,  are  therefore  : — 

Initial  acceleration         =57,250+14  =4,100  kg. 

Fir.st  and  second  retar- 
dation =  (57,250-28,625)+9  =  -3,180  kg. 
First    and    si'cond    re- 
acceleration  =  (57,250  -  28,625) +  10  =  2,860  kg. 
Final  retardation  =57,250+16  =-3,.580kg. 

These  forces  when  combined  with  the  static  forces,  in  the 
manner  shown  in  Fig.  20(c),  give  the  total  pull,  at  the  drum 
periphery,  at  every  instant.  This  total  pull  is  re])resenti'd  by 
the  curve  Ot  .  .  .  zrO,  and  from  it  can  he  found  the  resultant 
torque  and  the  horse-power  for  determining  the  rating  of  the 
motor. 

Torque  Diai/iii III.  \iy  .scaling  the  ordinates  of  the  cardinal 
points  of  the  diagram  Ol  .  .  .  zrO,  and  n\ultiplving  these  by 
the  drum  radius  we  obtain  the  torque  al  tlir  ilrmii  sliajl.  The 
diagram  Ot  .  .  .  z.rO,  Fig,  20  (c),  is,  therefore,  the  torcjue 
diagram  to  a  known  scale. 

Power  Diagram. — But  for  the  reversal  of  torque  at  certain 
points  of  the  wind  the  diagram  Ot  .  .  .  zxO,  Fig.  20  (c),  would 
also  be  the  rating  power  diagram  to  a  known  scale. 

Assuming  a  gear  efficiency  of  95  per  cent.,  when  the  torque 
is  positive,  that  is,  when  the  motor  is  driving,  motor  output 
Torque  x27rx  79-3 
•    ■  ~^     4,500x0-95 

=0-1 16  X  Torque  (kg.m), 

and,  when  the  torque  is  negative,  that  is,  when  the  motor  is 
being  driven,  motor  oxitput 

Torque><2.x79.3    ^^. 
4,500 
=  0-105  X  Torque  (kg.m). 

For  convc7iience  the  diagram  Ot  .  .  .  .  zrO  has  been  trans- 
ferred from  Fig.  20  (c)  to  Fig,  21,  and  for  each  of  the  cardinal 
points  the  corresponding  pull  at  drum  radius,  torque  at  drum 
shaft  and  motor  output  are  given.  Thus,  at  the  end  of  the 
initial  acceleration  the  pull  is  9,.500kg.,  the  torque  is  9,500  X 
1-22  =  11,600  kg.m.,  and  the  motor  horse-power  output  is 
ll,600x0-116=l,.350.  Similarly,  at  the  end  of  the  wind, 
pull  = —3,200  kg.,  torque  = —3,900  kg.m.,  and  motor  outjjut 
=  -3,900  X  0- 105=  -410  H,P, 

Motor  Rating. — On  the  diagram,  Fig.  21,  will  be  noticed  a 
number  of  chain  dotted  lines.  These  represent  true  outputs  of 
the  driving  motor  and  ham  nothing  whatever  to  do  with  the  rating 
of  the  motor.  The  latter,  as  we  have  already  seen,  is  deter- 
mined irom  the  fictitious  output,  which  is  represented  by  the 
full-line  curve.  The  corresponding  heating  curve,  found  by 
squaring  the  ordinates  of  the  output  curve,  is  shown  cross- 
hatched. 

From  the  notes  already  given  in  these  columns  the  reader 
will  remember  that  the  virtual  rating  is  found  by  dividing  the 
cross-hatched  area  by  the  equivalent  full-speed  value  of  the 
cycle  and  taking  the  square-root  ot  the  quotient.  .\s  regards 
the  equivalent  value  of  the  cycle,  the  times  are  : — 

p    .    ,  Actual  time.  Equivalent   full-siiecd, 

sec.  sec. 

Acceleration 14 

First  full-speed     28-2 

First  slow-down    19 

Second  full-speed     49-3 

Second  slow-down    19 

Thiid  full-speed    26-4 

Final  retardation      16 

Interval     20 


14x0-5 

=   7 

28-2 

19x0-75 

=  14-2 

49-3 

19x0-75 

=  14-2 

26-4 

16x0-5 

=  8 

20x0-25 

=  5 

Total 152-3  sec. 

Since  thi'  H.l\--time  diagram  has  an  area  of  about  75-2 x  10* 
H.P.-  sec.  it  follows  that  the  virtual  rating  of  the  motor  is 

H.P,  =  1,000  xV'75-l+ 152^ 
=  700 
Turning  back  to  the  beginning  of  the  e.xamjjle  it  will  be  seen 
that  the  approximate  output  of  the  motor  was  found  to  be 
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570  H.P.  The  assumed  inertia  of  the  rotor  is,  therefore,  on  tlie 
low  side,  but  the  error  is  small  because  the  rotor  inertia  is  only 
about  20  per  cent,  of  the  total  and  no  eorrectiou  need  be  a])plied. 

asBSkg. 
tZSOORg.m. 

:    ^  12200Rg,m. 
1370  H.P. 


In  the  ease  of  a  large  uncJer^round  hoist  the  dissipation  of  this 
large  amount  of  heat  may  be  difficult,  particularly  when  a 
su]>ply  of  cooling  water  is  not  available.  A  description  will 
be  given  later  of  an  air-coolLng  system  that  has  been  used  by 
the  author. 


Horse  Power  Scale 

200      400     600     800    1000 


-43-3 >r9^>0\^26-4' 

191 '9  sec  


Fi(!.  21. — Output  Diagram  for  Ratin-(4. 

The  performance  curves  of  the  motor  that  was  put  forward 
for  this  winder  are  given  in  Fig.  22,  and  from  the  efhcieucy 
curve  the  output-loss  curve  has  been  plotted.  Knowing  the 
output  at  every  instant,  Fig.  21,  the  loss  at  every  instant 
throughout  the  wind  is  known,  and  hence,  by  adding  the 
known  output  and  loss,  the  theoretical  motor  inimt  is  known. 
The  input  diagram  is  depicted  in  Fig.  23,  and  the  cross-hatched 
area  represents  loss. 
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Fig.  23. — Ixput  axd  Output  Curves. 

The  torque  conditions  are  entirely  different  when  the  shaft 
starts  in  the  vertical  and  rims  out  on  the  incline,  as  shown  in 
Fig.  24.  Data  on  such  a  hoist,  of  which  the  author  has  know- 
ledge, are  given  below  :■ — 

Rock 8.000  lb. 

Skip    4,000  1b. 

„,    ,.  f  425  ft.  inclined  at  4.'>  deg. 

Sliaf'  \450  ft.  vertical. 

Rope  2-1  lb.  per  ft. 

Output  per  hour  240  tons. 

Maximum  speed   2,000  ft.  per  min. 

Speed  at  bend  reduced  to  1,000  ft.  per  min. 

Drums.— Twin  cylindrical ;  8  ft.  dia.  X  4  ft.  wide  ;  Il'iJ-,  (7=l(i,000. 

Loading  time    10  sec. 

Jlotor.— Direct  current,  ,500 -volt,  485  revs,  per  min. 


300 


IZOO 


600  900 

H.P  Output. 

Fig.  22. — Efficiescy,  Power  Factor  and  Loss  Curves. 

In  the  last  paragraph,  reference  was  made  to  the  theoretical 
motor  inimt.  In  practice  the  actual  input  is  iisuaUy  much 
greater  than  that  calculated  by  the  electrical  manufacturer, 
because  the  inefficiency  of  the  liquid  controller  is  usually 
neglected.  This  is  seldom  taken  into  consideration  by  advo- 
cates of  the  three-phase  system  of  winding,  and  is  probably 
never  referred  to  by  the  controller  maker.  That  the  loss  is 
considerable  may  be  shown  by  taking  the  full-load  running 
speed  of  the  motor  with  the  controller  electrodes  in  their 
lowest  position,  or  with  the  operating  lever  hard  over.  Thus, 
suppose  that  a  motor  having  a  theoretical  speed  of  375  revs, 
per  min.  is  foimd  to  run  at  340  revs,  per  miu.  The  difierencc 
is  35  revs,  per  min.,  or  9-34  per  cent,  of  the  theoretical  speed, 
and  the  loss  due  to  the  resistance  of  the  rotor,  connecting  leads 
and  liquid  controller  is  9-34  per  cent,  of  the  input  from  the  line. 


Fig.  24. — CoJiPouxn  Shaft. 

The  time  allowed  for  acceleration  was  IG  sec,  and  for  retar- 
dation 11  sec. 

At  the  beginning  of  the  wind  it  will  be  noted  that,  on  the 
ascending  side,  in  addition  to  a  875  ft.  length  of  rope  there  is' 
a  loaded  skip  weighing  12,000  lb.  On  the  descending  side 
there  is  merely  the  pull  due  to  an  empty  skip,  of  4,000  lb. 
weight  on  an  incline  of  45  deg.  This  pull  only  amounts  to 
about  2,800  lb.,  and  the  torque  conditions,  therefore,  are  very 
severe.  Following  the  method  already  described,  the  reader 
shoidd  have  little  difficulty  in  drawing  the  torque  diagrams 
and  in  finding  the  rating  of  the  motor.  A  motor  of  750  h.p. 
was  put  forward  for  this  winder.  It  may  be  mentioned,  in 
passing,  that  since  the  inclined  and  vertical  portions  of  the 
shaft  are  practically  equal  in  length,  only  one  slow-down  is 
necessary  because  the  two  skips  pass  the  bend  simultaneously. 
{To  be  continued.) 
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Permanent  Magnets  in   Theory  and  Practice.' 


U>    S.    KVKIISIIKI). 


(Contiinieil  from  page  'S2.) 
Part  II. 
DESIOX  AND  PnROETKRM I  NATION  (iK  IMCliM  \NKNT 
ALAGNETiS. 
Magnetic  Energy  of  a  Magnet. 
The  fundamental  equations  of  the  permanent   magnet  can  be 
deduced  directly  from  the  principle  of  equivalence.     The  negative 
portion  of  the  cyclic  curve  gives  the  relation  between  the  extraneous 
motive  force  applied  in  the  negative  direction  and  the  flux  density 
in  a  self-absorbed  circuit ;    and  the  negative  force  so  applied  is 
numerically  equal  to  the  smplus  motive  force  available  for  u.se  out- 
side a  magnet  made  from  the  same  kind  of  steel  as  the  sample. 

The  development  and  application  of  the  working  equations  will 
be  readily  understood.  The  total  quantity  of  energy  which  the 
magnet  will  lie  requii-ed  to  maintain  is  not  dithcult  to  estimate.  Th  • 
author  illustrates  this  by  considering  a  simple  magnet  with  pole- 
pieces  and  air-gaj).  The  calculation  is  simple  in  principle,  although, 
when  leakage  is  taken  into  account,  the  best  dimensions  for  the 
magnet  are  only  reached  after  several  approximations. 

The  Demagnetisation  Curve  as  the  Basis  for  Design  and 

Predetermination. 

Thejfirst  step  towards  a  forecast  of  the  performance  of  a  magnet 

is  to  obtain  the  demagnetisation  curve  of  the  steel  from  which  the 

magnet  is  to  Ije  made.     Naturally,  such  data  forecast  what  the 


one  limb  of  the  magnet  to  the  other  therefoi-e  involves  a  variation 
in  flux  density  from  a  maximum  at  the  "  neutral  .seition  "'  to  a 
minimum  at  the  ends  of  the  magnet.  In  an  iileal  magnet  the  rate 
of  decrease  in  area  of  the  limbs  is  equal  to  the  rate  at  which  the  flux 
decreases  by  leakage,  so  that  the  flux  density  in  the  steel  is  uniform. 
Such  mngiu'ts  utilise  the  steel  to  the  best  advantage,  but  until  one 
can  make  ]X'riiianent  magnets  in  the  form  of  magnet  steel  castings, 
so  that  the  sectional  area  can  Ije  varied  ajipropriately,  the  magnet 
of  uniform  density  must  be  i-egardcd  as  an  ideal  type. 

The  author  next  con.siders  two  magnets  of  uniform  density,  the 
first  being  a  Ijent  n\agnet,  used  in  conjuiulion  with  two  pole-pieces 
for  maintaining  a  magnetic  field  in  an  aii-gap.  The  flux  density 
being  uniform,  the  lines  of  induction  in  the  steel  will  lie  parallel  with 
the  magnet i<'  axis  of  the  magnet.  We  nuiy  regard  an  iileal  magnet 
as  consisting  of  two  parts  having  distinct  functions  ;  a  central  core 
of  uniform  cross-section,  which  carries  the  flux  delivei-ed  to  the  pole- 
pieces  ;  and  an  enveloping  tubular  portion  of  gradually  deci-easing 
sectional  area,  carrjnng  the  leakage  flux  passing  from  one  limb  to 
the  other,  the  latter  forming  a  "  leakage  sleeve."  Denoting  the 
length  and  sectional  area  of  the  core  by  L  and  A  respectivelv,  we 
have  jB=  p.4  and  1'=  rpL.  Any  number  of  magnet  cores  might  !);■ 
made  on  the  basis  of  the  primitive  equations  containing  widclv 
different  volumes  of  steel,  but  each  delivering  tlic  required  terminal 
flux  at  the  required  terminal  P.D. 

The  necessary  condition  for  economy  of  steel 
will  be  apparent  if  we  multiply  the  two  primitive 
equations  together,  thus  obtaining  the  funda- 
mental energy  equation  BV  =  pfLA. 

The  product  P9  ("  betaplii  ")  is  the  available 
or  useful  energy  jjer  cubic  centimetre  of  mag- 
netised steel,  ii  our  ol)ject  is  to  u.se  the  smallest 
volume  of  steel  which  will  suflice  to  provide  for 
the  given  energy  requirement,  the  flux  density 
must  be  such  as  to  give  betaphi  the  maximum 
possible  value.  This  is  obvious  from  the  shape 
of  the  demagnetisation  curve,  and  it  is  easily 
found  by  reckoning  the  product  P?,  or  BH,  for 
a  number  of  corresponding  co-ordinates  of  the  de- 
magnetisation cui've,  and  plotting  them  as  points 
on  a  derived  curve  connecting  betaplii  with  either 
'i  or  cp,  as  in  Fig.  1. 

Denoting  the  economic  density  by  p..  and  the 
corresponding  sm-plus  force  by  9,.,  the  economic 
dimensions  of  the  magnet  core  can  be  determined 
by  inserting  these  particular  values  in  the  primi- 
tive equations. 


Thus 


=  ^  and  Lg=    , 


-TypicAL  Demagn-etisation-  Cukve  fob  Magnet  Steel,  showing  the  Dehivkd 

CfRVE  OK  THK  ESERGY  PRODUCT  P  9. 

Values  on  energy  scale  multiplied  by  l,000/8jr  give  energy  in  ergs. 


magnet  would  do  when  fully  magueti.sed.  ilagnets  are,  however, 
seldom  so  used,  and  an  allowance  must  lx>  nVade  for  the  intended 
difference  between  the  maximum  and  the  working  strength  of  the 
magnet.  The  desirable  percentage  reduction  in  strength  depends 
on  the  anticipated  circumstances  of  use.  Therefore  the  gross  energy 
requirement  is  taken  as  the  basis  for  both  design  and  predetermina- 
tion ;  thus,  when  the  finished  magnet  has  l)een  intentionally  reduced 
in  strength  bj-  the  given  i)ercentage,  it  will  fulfil  the  actual  net 
requirement. 

A  tjpical  demagnetisation  curve  is  shown  in  Fig  1  for  hardened 
tungsten-carbon  magnet  steel.  The  curve  represents  the  relation 
between  an  extraneous  motive  force,  H,  and  the  flux  density  B  in  a 
'■  self-absorbed  "  magnetic  circuit.  However,  the  magnetic  circuit 
of  a  useful  magnet  must  necessarily  lie  an  '"  extended  "  circuit. 
Hence  the  negative  force  H  corresponding  with  B  at  any  point  on 
the  curve  in  Fig.  1  will  be  numericaUy  equal  to  the  surplus  motive 
force  9  created  bj'  the  steel  at  any  point  ittside  the  magnet  where  the 
induction  |i  is  equal  to  B. 

Fundamental  Equations  for  an  Ideal  .\Iagnkt. 
It  is  customary  to  supply  magnet  steel  in  rolled  bars.     Hence  the 
sectional  area  of  a  magnet  is  constant  along  its  length.    Leakage  from 


A  p  L^  being  the  smallest  volume  of  steel,  of  the 
quality  repre.sented  by  the  demagnetisation 
curve,  w  liich  w  ill  maintain  the  external  energy 
BV. 
Magnets  of  uniform  density  being  at  present  an  impracticable  form, 
the  process  by  which  the  dimensions  of  the  leakage  sleeve  are  aiTivod 
at  need  not  be  discussed  in  detail.  The  outline  of  the  sleeve,  or 
growth  in  its  sectional  area,  may  be  determined  with  sufficient 
accuracy  by  making  step-by-step  ad<litions  to  the  area.  The  flux 
densitj-aud  smplus  motive  force  will  be  p^  and  9^.  in  the  sleeve  as  in 
the  magnet  core,  and  the  magnetic  energy  in  the  leakage  lield  extend- 
ing from  one  limb  to  the  other  wiU  be  fi^. 9,. X  volume  of  sleeve.  The 
total  magnetic  energy  maintained  by  the  magnet,  in  space  external 
to  itself,  will  bo  pt9eX  total  volume  of  magnet.  Although  this 
relation  only  ajjplies  in  this  simple  form  to  ideal  magnets  of  uniform 
flux  density,  the  same  principle  holds  for  ordinary  magnets  of 
uniform  sectional  ai-ea  and  varying  flux  density. 

The  converse  problem  of  predetermining  the  useful  energy  which 
a  magnet  of  given  dimensions  is  next  considered  by  aid  of  the 
primitive  equations.  Denoting  the  sum  of  the  conductances  of  the 
air-gap  and  the  leakage  paths  from  one  pole-piece  to  the  other  by 
l:„-rkj,  and  putting  BjV=k,,-'rkp  the  ratio  equation  becomes 


o      A 
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by  the  aid  of  wliich,  and  from  the  curves  aheady  referred 
to,  terminal  flux  and  P.I),  aro  readily  forecast.  The  ratio 
<H(uation  is  also  only  strictly  true  for  magnets  of  uniform  flux 
density,  but  may  be  ajjplied  in  a  mollified  form  to  the  case  of  ordinary 
magnets.  Tlie  task  of  finding  tlic  particular  point  on  the  dcnuxg- 
netisation  curve  where  the  co-ordinates  have  the  required  ratio 
is  made  easy  by  drawing  a  derived  curve  connecting  the  ratio  fi/c? 
with  the  flux  density  {i. 

Ellipsoid  Magnet. 
The  second  example  of  a  magnet  of  uniform  flux  density  is  on  ■ 
of  an  academic  type,  the  ellipsoid  magnet  being  of  little  or  no  im- 
portance outside  the  laboratory.  The  author,  however,  discusses 
it  in  the  original  Paper  in  some  detail  in  order  to  make  clear  several 
deductions  which  may  be  applied  in  practice  to  ordinary  magnets. 

LE.iKAGE  Conductance. 
Predetermination  depends  on  close  estimates  of  the  conductance 
of  leakage  paths  from  one  limb  of  a  magnet  to  the  other,  and  hence 
the  conductance  factor  (the  conductance  per  centimetre  of  zone 
width  at  any  jiair  of  corresponding  zones  oir  the  magnet  limb)  is  of 
gi-eat  practical  importance.  In  practice,  q  may  be  regarded  as 
constant  over  the  first  half  length  of  the  limbs.  It  may  also  be 
safely  assumed  that  for  a  region  extending  over  half  the  length  of 
the  magnet  the  conductance  factor  will  not  be  very  different  from 
the  value  of  q  for  an  ellipsoid,  in  which  the  proportion  between  length 
and  diameter  is  the  same.  It  is,  therefore,  convenient  in  practice 
to  have  at  hand  the  means  of  determining  q  for  any  ellipsoid  in  terras 
of  the  dimension  ratio  cfa.  This  the  author  investigates  mathe- 
matically, arriving  wtually  at  the  relation 

3=-r("-l  )• 
c2  VN        / 

Since  ISI  depends  only  on  the  dimension  ratio  c/a  the  value  of  q  also 
depends  solely  on  the  dimension  ratio.  A  table  of  values  for  q  in 
terms  of  c/a  is  given  in  the  appendix  of  the  original  Paper, 

From  the  ratio  equation  and  the  equation  above  the  induction, 
total  flux  and  surplus  force  in  an  ellipsoid  magnet  of  given  dimen- 
sions may  be  predetermined  A\-ith  accuraev  by  means  of 

9     r     N 
the  separate  values  of  p  and  9  being  ascertained  from  ciu-ves  derived 
from  the  demagnetisation  curve  of  the  steel.     It  may  easily  be 
shown  that  the  magnetic  moment  of  an  ellipsoid  magnet  is 

J/  =  K-c(P+9)- 
Also  that,  external  energy  of  ellipsoid  magnet=fBF(. 

Permanent  Magnet  Diagrams. 
It  is  often  useful  to  draw  graphs  showing  the  variation  of  the 
significant  magnetic  quantities  along  the  length  of  a  magnet.     Such 
a  diagram  of  this  kind  is  given  in  Fig.  2  for  the  simple  case  of  an 


A6,940 


4       5        6 
%L  =  C=  10  cm. 
Fig.  2. — ILionet  JJligkam  for  ax  Ellipsoid  Magnet  of  the  samk 
Steel  as  Test-piece  B  32,  J  1,  length  of  Magnet  20  cm.,  Dumeteu 
at  Neutral  Section  1  cm.,  c/«  =  20. 

ellipsoid  magnet.  Flux  density  and  surplus  force  being  constant, 
the  graphs  are  straight  lines  parallel  with  the  base  line.  The  gi-aph 
representing  flux  variation  along  the  magnet  is  a  parabola.  Tlie 
graph  representing  the  accumulation  of  surplus  force  along  the 
magnet  is  a  straight  Une  inclined  at  an  angle  to  the  base  line.  In 
similar  ■  diagrams  relating  to  orcUnary  magnets  in  which  the  flux 
density  is  not  uniform,  the  graphs  for  "flux  density,  sui-plus  force  and 
P.D.  show  more  or  less  curvature. 


Design  of  Economic  Magnet.s. 

I'n'scnl -day  jiractice  gives  tlie  magnet  uniform  sectional  area 
because  magnet  steel  is  sup])licd  in  rolled  bars,  aiul  we  are  thus  faced 
by  the  difficult  |)roblcms  wliicli  arise  from  variation  of  flux  density 
in  the  sf.ecl.  Although  [^9  sliould  attain  its  greatest  (lossible  value 
somewhere  in  each  liud>,  the  averwje  value  of  fi9  for  any  range  of 
variation  in  flux  density  nuist  fall  short  of  the  maxinnmi  product. 
Some  sacrifice  in  economy  of  steel  is,  therefore,  unavoidable,  and 
economy  of  steel  cannot  be  based  simply  on  the  ideal  economic 
density.  We  must  aim  at  an  economic  region,  giving  to  the  highest 
practicable  value  for  the  average  product  fi9.  In  practice,  if  the 
2verage  surplus  force  in  tlie  steel  is  nearly  9,,,  tiie  range  of  variation 
in  flux  density  coincides  sufficiently  well  with  the  most  favourable 
region  for  economy  of  steel. 

Design  begins  with  an  estimate  of  the  approximate  length  L,  and 
sectional  area  A  of  an  economic  magnet  to  fulfil  some  given  energy 
requirement  BV.  The  next  step  is  to  forecast  what  a  magnet  of 
that  size  will  do,  and  then  to  make  any  final  corrections  in  size  that 
may  be  necessary.  Again  denoting  the  maximum  betaphi  product 
by  [3,9,,  the  length  of  the  magnet  i=I'/9,.  It  is  seldom  tliat  any 
material  con-ection  of  length  so  ascertained  is  required.  The 
sectional  area  can  usually  only  be  determined  by  a  series  of  approxi- 
mations. We  shall  probably  err  on  the  safe  side  if  we  put  the 
leakage  flux  b=iVk\.,  where  i\.  stands  for  the  conductance  of  the 
leakage  paths  deduced  from  the  final  dimensions  of  the  magnet. 
Tbe  total  flux  will  be  B  +  b.  For  an  average  density  3e  we  must 
find  an  area  A  and  the  corresponding  leakage  flux  b  which  satisfies 
the  equation  A  =  (B+b)/^^.  This  is  done  by  a  series  of  trials  and 
apj)roximations. 

Predetermination  of  Ordinary  Magnets. 
Assuming  the  economic  length  and  sectional  area  have  been 
ascertained,  the  energy  output  of  the  magnet  may  be  predetermined 
from  the  ratio  equation,  or  more  accurately  by  the  laborious  method 
of  step-by-step  integi-ation.  Take  first  the  approximate  method 
of  the  ratio  equation.  Assuming  the  leakage  conductance  of  the 
magnet  to  be  equivalent  to  a  fictitious  conductance  ak^  comiected 
at  the  ends  of  the  magnet,  the  ratio  equation  is 

P     L 

-=   AK+k.+ak,). 

9      .4 

Having  thus  depermined  fl/9,  the  average  sui-plus  force  is  ascer- 
tained Ijy  reference  either  to  the  demagnetisation  curve,  or  to  a 
derived  curve  Hiiich  gives  9  in  terms  of  p/9.  Denoting  the  value  of 
the  average  surplus  force  by  9,,,  the  corresponding  terminal  P.D. 
will  be  r=9„L,  and  the  useful  flux  B„=  Vk„=t!^„Lk„. 

The  terminal  flux  deUvered  to  the  apparatus  will  be  V(k,i-\-kp),aund 
the  predetermined  energy  deUvered  by  the  magnet  F-(i:„+tj,).  It 
may  next  be  necessary  to  modify  the  length  and  sectional  area  in 
order  to  obtain  predetermined  values  for  terminal  P.D.  and  flux  in 
close  agreement  with  the  two  factors  of  the  required  energy. 

The  acciu-acy  of  a  forecast  dejiends  on  the  value  assigned  to  the 
coefficient  a.  In  ordinary  magnets  a  may  have  any  value  between 
J  and  about  J,  but  in  a  well-designed  magnet  leakage  from  limb  to 
Umb  is  not  sufficient  to  require  great  precision  in  the  estimated 
conductance  ak  of  the  equivalent  leakage  path.  By  assuming  that 
an  ordinary  magnet,  in  common  with  an  ellipsoid,  behaves  in  some 
respects  like  a  single  magnetic  circiut — we  convert  the  ratio  equation 
into  a  useful  tool  for  the  designer.  The  utility  of  the  equation, 
however,  is  confined  to  the  estimation  of  terminal  P.D.  and  terminal 
flux.  It  does  not  reveal  the  distribution  of  flux  and  variation  of 
riux  density  in  the  steel — on  which  economy  and  magnetic  efficiency 
largely  depend. 

Predetermin.\tion  bv  Stei'-by-Stei>  Integration. 

For  a  detailed  estimate  of  the  magnetic  flitx  and  energy  main- 
tained by  a  permanent  magnet,  we  may  suppose  the  magnet  to  be 
sub-divided  into  a  nmnber  of  lengths  or  regions  vrithin  which  (3  and  9 
may  be  ti'eated  as  constant,  their  values  changing  per  sallum  in 
passing  from  one  region  to  the  next.  This  process  is  shown  in  Fig.  3. 
The  magnet,  of  the  umforni  sectional  area  and  of  the  best  or  horse- 
shoe form,  is  shown  as  a  development.  The  space  to  be  magnetised 
consists  of  an  air  gap  between  two  pole-pieces  PxP,-  Accuracy  of 
|)rcdetermination  does  not  greatly  depend  on  the  extent  to  which 
sulj-division  is  carried.  Two  or  three  pairs  of  regions  on  either  side 
of  the  central  region  are  in  nearly  all  eases  sufficient,  but  to  obtain 
data  for  graphs  showing  variation  in  flux  density  and  other  quan- 
tities along  the  magnet  limbs,  half-a-dozen  pairs  of  regions  would 
not  be  excessive. 

The  magnet  in  Fig.  3  is  divided  into  five  pairs  of  regions  on  either 
side  of  the  central  region. 

The  arithmetical  process  of  summation  or  integi-ation  is  set  out 
in  the  original  Paper  in  tabular  form,  and  begins  with  the  arbitrary 
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choice  of  an  initial  fl\ix  ilonsity  3i  for  tho  central  region.  Reference 
to  the  (leniagnetiiiation  curve  jhves  the  corresiK^ndinj:  vahie  of  ^| 
which,  when  ninltiplii'd  l>y  the  len>;th  of  the  region,  gives  T,  lietween 
the  cenli-es  of  the  lirst  pair  nf  Icakagi^  zones.  Denoting  tlie  sectional 
area  of  the  magnet  hy  .1  anil  the  condnctancc  of  the  lirst  leakage 
f>atli  lieing  '/i"].  the  decivnicnt  in  Hux  deiisily  at  the  junctions 
iK'twoen  the  central  region  and  the  adjacent  ifgions  on  either  side 
of  it  will  be  l','/,*'|  .-1.     In  Fig.  3  this  decrement  is  denoted  by  S,,'4. 

Xext,  by  subtracting  S,3  from  |3,  the  density  ^.,  at  the  bottom  of 
the  first  step  in  each  limb  is  ascertained.  The  corresponding  surplus 
force  92  is  again  ascertained  by  referring  again  to  the  demagnetisa- 
tion curve  of  the  steel.     Thus  9j(«,-!  «o)  is  determined.     Adding 


«',/? 


Zone  widths 


j         I  I  ^ ?3.=  V^- — •-' 

I        !  ■■- ED.=Ys— 

I        V P:D.=V^- — — --'        I 

V 1,])=^ — : .-• 

Fig.  3. — Diagram  Iixttstkating  the  Method  of   Step-bv-step  Ixtegratiox,   the   Length   of  thk 
Magxet  beixg  Divided  into  Regions  of  Uniform  Flux  Density,  and  into  Pairs  of  Leakage  Zones. 

together  F,  and  o..(«,-r*2)  gives  the  P.D.  I'.,  between  tlie  centres  of 
the  second  pair  of  leakage  zones,  and  the  decrement  of  densitj'  at 
the  second  step  in  each  limb  will  be  V„(/.,S.,/A,  Denoting  the  second 
decrtment  in  density  by  SjS,  the  fiux  density  at  the  bottom  of  the 
second  step  will  be  ^j  — S.>fl  =  I33  and  again  the  corresponding  value 
of  the  surplus  force,  namely,  93,  is  found  by  reference  to  the  demag- 
netisation curve. 

Proceeding  in  this  w'ay  to  the  ends  of  the  magnet,  a  terminal 
density  fie  is  found,  which  when  multiplied  by  A  gives  a  terminal 
flux  wliich  we  shall  denote  by  B'.  The  successive  additions  of  the 
increments  of  P.D.  result  in  a  terminal  P.D.  which  is  denoted  by  1'. 

Let  k„+kj,=  k„  the  total  estimated  conductance  between  the  mag- 


netic terminals  of  the  npjmratus.  Now  the  Mux  and  P.D.  must 
netx-s-sarily  Ix-ar  a  ratio  to  each  other  eipial  to  the  apparatus  con- 
ductance /■,.  Kut  since  oin-  integration  started  with  an  arbitrary 
choice  for  the  initial  llux  density.  /{'/T'  conid  only  turn  out  to  lie 
ei(ual  to  k,  by  sonic  niie\ain|)leil  stroke  of  luck.  We  must,  Ihei'C. 
fiiiv,  deti'rMiinc  Ihc  initial  density  which,  after  integration,  will  result 
in  a  terminal  llux  II;  tu\il  terminal  IM).  I',,  the  values  of  which  will 
make  /i,/\',  ci|ual  to  /.•,.  It  is  thus  necessary  to  carry  out  a  second 
and  usually  a  third  integration,  similar  to  that  just  descriU'd,  but 
Ijeginning  with  ditfei-ent  initial  densities.  It  is  good  i)racticc  in  the 
lirst  integration  to  take  some  convenient  number  about  1,000  lines 
below  the  maximum  remanent  density.  In  exceptional  ca.ses  a  suit- 
able liguro  for  initial  <lensit.y  can 
Ije  found  by  means  of  the  ratio 
equation. 

We  next  draw  a  curve   connect- 
ing  initial    density    with    terminal 
'^i^  ratio.     p'„    with  'ji'/V,   ft",    with 

/r/I"  and  'fi"\  with  li"'/\""  are 
plotted  as  co-ordinates  and  a  curved 
Serial  numbers  of  '""'  ^^rawn  freehand  through  the 
tlie  pdirs  of  zones  plotted  points.  The  required  initial 
density  is  then  found  by  noting 
the  point  at  which  the  line  ])as,ses 
through  the  ordinate  h,.  Similarly 
the  terminal  P.D.  is  found  and  also 
the  terminal  tiux,  in  this  case  plot- 
ting B',  B"  and  B'"  with  tho  corre- 
sponding terminal  ratios  ;  but  when 
one  of  the  energy  factors  has  been 
ascertained  by  moans  of  a  graph, 
the  simpler  plan  is  to  find  the 
other  factor  from  the  relation 
B,=k,Y,. 

We    have    thus    ascertained   the 
terminal  flux  JS, ;  the  terminal  P.D. 
r„  the  flux  density  Pi  in  the  cen- 
tral region  (for  practical  pui-poses 
the  maximum  density  in  tho  steel), 
and  tho  flux  density  fi,  at  the  ends 
of  the  magnet,  which  is  BiJA .     To 
ascertain   how   nearly  the   magnet 
will  fulfil  the  given  requirement,  we  have  only  to  compare  B/  with  B, 
and  V,  with  V.     As  regards  economy  of  steel,  the  mean  flux  density 
between  the  extreme  values,  l(Pi  +  fi,),  ought  not  to  differ  widely 
from  the  economic  density  fi,,  nor  should  the  average  surplus  force 
I'l/L  differ  much  from  the  economic  value  9,. 

For  complete  information  it  is  necessary  to  carry  out  a  fomth 
integration  in  about  half-a-dozen  steps,  tho  starting  ])oint  Ix-ing  the 
value  of  the  initial  density  ascertained  as  described  above.  The 
final  integration  should  result  in  a  terminal  flux  B,  and  terminal 
P.D.  V„  and  hence  the  terminal  ratio  B,/V,  will  have  the  required 
value  A-,. 

{To  be  concluded.) 
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Telephone  Repeaters.' 

liy    li.    GIIICKAKDI    iind     I'.    It.      .IKWKII. 

{Concluded  from  p.  573.) 


Balancing  Artificial  Lines. 

Assuming  that  the  Unes  have  been  made  as  uniform  electrically 
as  is  economical,  there  is  the  problem  of  constructing  artificial  lines 
(or  "  networks  ")  which  shall  have  within  a  desired  degree  the  same 
inijiedance  a,s  the  actual  line.  These  artificial  lines  do  not  need  to 
have  transmission  characteristics  corresponding  to  the  actual  Unes, 
but  only  the  same  imi)edance  characteristics.  A  very  simple  form 
is  that  used  in  balancing  a  non-loaded  open  wire  Une,  consisting  of  a 
single  resistance  in  series  with  a  single  capacity.  A  better  approxi- 
mation for  a  non-loaded  open-wire  line  can  be  made  by  adding 
another  resLstance  and  condenser  as  shown  in  Fig.  15. 

For  loaded  lines  it  is  necessary  to  use  a  some\vhat  more  complex 
artificial  line,  although  here  again  the  basic  form  is  comparatively 
simple.  Fig.  19  shows  in  light  Unes,  for  comparison,  an  impedance 
curve  much  Uke  that  of  Fig.  18,  and  in  heavier  Unes,  the  impedance 
of  an  artificial  Une  consisting  of  t«o  condensers,  a  resistance  and  two 
inductance  coils  arranged  as  indicated  by  the  diagram  in  this  figure. 
Both  the  resistance  and  reactance  of  the  impedance  are  shown. 

The  impedance  of  a  loaded  Une  dejiends  markedly  on  the  place 
in  the   loading  section  from   which   the   circuit   is   measured.     In 


practice,  lines  are  generally  terminated  either  at  mid-section  or  at 
mid-coil,  since  these  points  arc  symmetrical  points  in  the  loading  and 
make  for  maximum  flexibility  in  connecting  circuits  together.     The 


FtG.  19. — Loaded  Xo.  8  Gacge  Opbx  Wire  Line  ',  Coil  Termination' 
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balancing  line  should  balance  not  only  the  actual  line  itself,  but  iny 
apparatus  between  the  line  and  the  point  at  which  the  repeater  is 
applied,  such  as  composite  sets  or  other  devices  used  in  series  with 
the  line. 

Tandem  Operation  of  Repeaters. 
The  operation  of  a  single  repeater  in  a  circuit  has  been  discussed. 
Where  several  repeaters  are  used  in  tandem  at  different  points  in  a 
circuit  there  is  a  further  consideiation.  Not  only  can  circulating 
currents  be  set  up,  involving  each  re])eafer  by  itself  (wliich  may  lead 
to  "  howling  "  or  to  distortion  in  quality),  l)ut  such  circulating  cm-- 
rents  may  follow  paths  involving- any  two  or  more  of  the  repeaters 
ojierating  in  conjunction.  The  22-type  circuit,  involving  artificial 
balancing  lines,  has  a  large  advantage  over  the  21  type  for  tandem 
operation,  due  to  the  fact  tliat  transuiission  entering  it  from  either 
direction  does  not  cause  a  large  amoiuit  of  energy  to  be  thrown  back 
in  the  same  direction.  There  is  thus  very  much  less  interaction 
between  the  repeaters  with  the  22  type.  Effective  tandem  operation 
of  repeaters  thus  requires  a  high  degree  of  electrical  uniformity,  and 
also  that  the  reflection  effects  between  the  repeaters  and  their  con- 
nected lines  shall  be  reduced  as  much  as  possible. 

The  Four-wire  Circuit. 
In  the  above  we  have  considered  the  application  of  repeaters 
in  ordinary  circuits  in  which  the  same  pair  of  wires  is  used  for  trans- 

Repeater      Repeater 
L  I'ne  I  Station  \  L'ine\  Station  \L  /ng\ 


m:i  m 


\pneW.:y\ 
[Repeater] 


WneWay^     \OneWa(/, 
Repeater     Repeater 
Fio.  20. 


mission  east  as  is  used  for  ti'ansmission  west.  It  is  evident  that  there 
would  be  considerable  advantage  in  transmission  if  separate  pairs 
of  wires  w'ere  used  for  transmission  east  and  for  transmission  west. 
A  circuit  of  this  type,  designated  as  a  ""  four-wire  circuit,"  is  shown 
diagrammaticaUy  in  Fig.  20. 

The  term  '"  four-wire  "  does  not  mean  necessarily  that  four  wires 
are  used,  but  that  different  circuits  are  used  for  transmission  cast 
and  transmission  west.  Each  of  these  circuits  may  comprise  a  pair 
of  wires,  or  may  be  a  phantom  circuit,  &c. 


than  the  transmission  lo.sses  without  producing  singing.  As  in  tlie 
case  of  two- wire  operation,  however,  large  distortion  may  be  brought 
into  the  circuit  by  the  circulating  currents  even  when  the  amplifica- 
tions and  balance  are  not  such  as  to  produce  singing. 

( 'ircuits  of  this  kind  evidently  use  twice  as  many  wires  as  ordinary 
cii'cuits.  They  permit,  however,  the  use  of  smaller  wires.  For 
IciHi;  distance  cable  operation,  and  for  other  special  cases,  there  are 
(iiuditions  where  we  find  that  these  four-wire  circuits  have  a  field 
of  use. 

Method  ov  .\i>i'i,viN(i  Repeaters. 

In  the  practical  operation  of  repeaters  there  are  two  methods  of 
connecting  them  into  lines  w  liich  have  come  into  general  use.  There 
are  :  — 

(it)  "  I'liroiiLili  Xwv  irpcatcrs  "'  ;    (i)  ''cord  circuit  repeaters." 

The  (liriiiiiih  liii.-  iv|i.a(cr  is  one  which  is  associated  with  a  par- 
ticular fine  (  (inncricil  iliri'ctly  into  it,  and  therefore  not  under  control 
of  the  ojjerator.  It  is  generally  set  to  give  a  definite  amplification, 
depending  on  the  characteristics  of  the  line. 

The  cord  circuit  repeater  is  connected  into  a  cord  circuit  under 
the  control  of  an  operator.  The  two  ends  of  the  circuit  generally 
appear  before  the  operator  as  two  plugs  which  she  may  connect 
into  any  pair  of  circuits  terminating  before  her  wliich  are  in  proper 
shape  for  repeater  (i]ieration.  The  ani|iUliiation  given  by  the 
repeater  is  generally  uudcr  her  control,  the  ampliiication  in  each 
case  depending  on  tlie  pair  of  circuits  which  is  connected  together. 

PRAfTir'Ai.  Results  Obt.\ined. 

The  gain  obtained  iiv  any  practical  case  now  depends  almost 
entirely  on  the  degree  of  electrical  ""  uniformity  "  which  it  is  econo- 
mical to  maintain  in  the  telephone  circuits  to  which  the  repeaters  are 
connected,  since  we  can  obtain  within  practical  limits  as  lai-ge 
amplifications  in  the  repeater  elements  as  we  desire.  This  electrical 
uniformity  requirement  has  had  a  gi-eat  effect  on  the  design  of 
loading  coils,  and  on  practices  with  regard  to  their  use.  Almost  every 
featm'C  of  open  wire  and  cable  construction  and  office  equipment 
which  affects  the  electrical  characteristics  of  the  circuits  has  been 
in  some  way  affected  by  this  repeater  requirement. 

At  the  present  time  more  tlian  1,000  telejihone  repeaters  are  in 
service  in  the  ])lant. 

Traxscoxtinextal  Line. 

The  circuit  over  which  transmission  is  given  betweoi  the  cities 
along  the  eastern  coast  and  the  Pacific  coast  cities  is  shown  diagram- 
maticaUy in  Fig.  21.  Originally  there  were  three  repeaters  used  in 
tliis  circuit,  located  at  Pittsburgh,  Omaha  and  Salt  Lake  City.  Since 
that  date,  largely  for  flexibility  in  switching  traffic,  the  number  has 
been  increased  to  six,  located  at  Pittslmi  lili.  Cliicago,  Omaha,  Denver, 
Salt  Lake  City  and  Winnemucca.  'I'Im  i  ni  :i  I  u.iiiis  were  only  sUghtly 
increased  by  the  change.  The  cin mt  ■  nii>ists  of  No.  8  B.W.O. 
copjier  conductors  loaded  at  eight-mile  intervals  with  coils  of  one- 
fourth  henry  each.     This  gives  a  line  equivalent  of  56  miles  of 
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Fig.  21. — New  Yokk-San  Francisco  Circuit  when  Set  up  for  through  Telephone  and  Telegraph  Cikouits.  (SimpUficd 

Line  wire,  No.  8  B.W.G.  copper.  Apparatus  loss   =       7  miles  of  standard  19  ga. 

Inductanceof  side  circuit  loading  coils  0-25  iienry.  Total  equivalent    =     63 

phantom  ,.  0-15    ,,  Total  repeater  gain    =42 

Spacing  of  loading  coils    Smiles.  Resultant  equivalent     =21 

Line  equivalent —     Sbmilesofstandard  19ga,  cable. 


diagram.) 
cable. 


This  circuit  provides  for  three  simultaneous  telephone  conversations  between  New  York  and  San  Franci.sco. 
provides  for  four  telegraph  messages  in  each  direction. 


At  the  same  time  it 


In  a  circuit  of  tliis  kind  there  wiU  be  one-way  repeaters  in  each  of 
the  two  branches.  The  two  branches  must  be  brought  together 
at  the  ends  for  connection  to  two-'svire  lines,  or  to  the  subscribers' 
loops.  There  is,  therefore,  a  possibility  for  circulating  currents 
to  be  set  up  flowing  over  the  two  sides  of  the  circuit  in  series.  In 
order  to  minimise  such  circulating  cm-rents,  artificial  l)alancing  lines 
are  used  at  the  points  where  the  four  wire  connects  to  the  two  \\irc 
in  a  manner  similar  to  the  aiTangement  of  the  22-type  circuit.  If  the 
total  amplification  of  both  branches  of  the  four-wire  in  scries  is  less 
than  the  total  transmission  equivalent,  the  circuit  cannot  "  sing." 
If  the  balance  at  the  ends  is  good,  the  gains  may  be  even  greater 


standard  19  gauge  cable.  There  is  a  fiu-ther  transmission  loss 
due  to  composite  and  other  apparatus  of  about  7  miles,  the  total 
equivalent  being,  therefore,  about  6,3  miles.  This  is  reduced  by 
repeaters  to  a  resultant  equivalent  of  21  miles,  which  is.  therefore, 
about  one-tliird  of  the  e(iuivalent  without  refjeaters.  The  diagi-am 
shows  the  important  jioints  on  the  line,  indicates  the  positions  of 
telephone  and  telegraph  rei)eaters,  and  indicates  the  compositing 
ajjparatus  used  in  separating  the  telegraph  and  telephone  currents. 
Boston-Washington  Cable. 
The  largest  use  of  repeaters  on  cables  has  been  in  connection  with 
tlie  circuits  between  the  various  cities  which  are  served  through 
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the  undergroand  cablu  route  extending  from  Boston  tlirougli  Provi- 
(li-mo,  Hartford,  Xew  Haven,  Xew  York,  Philadelphia  and  Balti- 
more to  Washington.  Tho  >ise  of  re|)eatcrs  on  small  gauge  cables 
]>la<cd  in  this  subway  l)eoanie  of  tho  greatest  importance  iliiring  the 
war  in  caring  for  the  tremendously  increased  requirements  for 
telephone  facilities  lietween  these  large  cities  along  the  Atlantic 
seaboard. 

Most  of  these  telephone  rejicaters  are  located  in  the  large  cities 
along  the  route  of  this  cable.  At  two  places,  however  (Princetown, 
X.J..  and  Elkton,  Md.),the  repeater  requirements  were  such  as  to 
justify  the  putting  up  of  buildings  especially  for  rejx-ater  operation. 

The  longest  cable  circuits  set  up  along  this  route  are  those  from 
Boston  to  Washington,  a  total  distance  of  about  4.55  miles.  A 
typical  layout  for  a  circuit  of  this  kind  consists  of  loaded  condiictors, 
No.  10  B.  &  S.  gauge  from  Boston  to  Xew  York,  Xo.  1.3  gauge  from 
Xew  York  to  Philadelphia,  and  Xo.  10  gauge  from  Philadelphia  to 
Washington.  This  circuit  has  an  equivalent  of  about  .'SO  miles  of 
Xo.  19  gauge  standard  cable,  which,  by  means  of  rejjeaters  at  Hart- 
ford and  Pliiladelphia.  is  reduced  to  about  \4-5  miles.  It  should 
be  noted  here  that  Xo.  10  gauge  conductors  are  somewhat  larger 


londiu-tors  than  would  now  lie  placed  for  this  business,  and  are  being 
used  liecause  they  «ci-e  available,  having  Ix'en  placed  lx>fore  the  uso 
of  re|)caters  bad  Ix'cn  develo]K'd  to  their  present  ciTcctivencss. 

The  longest  circuits  electrically  that  is,  those  having  the  greatest 
attenuation  which  have  been  o|)erated  with  repeaters  along  this 
route  are  Xew  York  Washington  circuits,  consisting  of  Xo.  19  gauge 
cable  loaded  with  coils  of  about  one-fourth  henry  inductance,  spaced 
at  intervals  of  about  1-10  miles.  The  distance  is  about  22.'j  miles. 
This  gives  a  line  ctpiivalent  of  about  fi2  miles  standaril  cable.  By 
the  use  of  four  i-eiK-aters  at  Princeton,  Philadel])hia,  Klkton  and 
Baltimore.  th<'  equivalent  of  this  cii-cuit  is  reduced  to  about  1.1  miles 
of  standard  cal>lc. 

The  above  liriuils  make  use  of  the  22-tvi)e  repeaters.  Where 
there  is  but  one  re]X>ater  in  a  circuit,  however,  the  21  type  gives, 
under  many  conditions,  satisfactory  service.  For  example,  Ijctwcen 
Xew  York  and  Philadelphia,  a  distance  of  about  90  miles,  a  grouj) 
of  circuits  is  being  worked  on  Xo.  19  gauge  conductors,  with  a  single 
2l-ty|)e  repeater  at  Princeton.  The  circuit  without  i-e])caters  ha,s 
an  equivalent  of  about  24  miles  of  standard  Xo.  19  gauge  cable.  Tho 
repeater  reduces  this  to  about  14  miles. 


A  Modern  Power  Station  and  Its  Development.' 


Itv    ,1.    S.    WATSON. 


An  introductory  account  is  given  of  the  development  in  generating 
plants  installed  by  the  Xewcastle-upon-Tyne  Electric  Supply  Com- 
jjany,  Ltd.,  which  was  the  tirst  statutory  undertaking  to  supply 
electricity  on  a  large  scale  for  motive  ])Ower  to  manvifacturers  and 
industrial  users  in  the  I'nited  Kingdom.  The  total  perio  1  of  29 
vears  is  di\-ided  into  four  stages,  as  follows  : — 

First  :  1890  to  1899.  Lighting  supply  of  slow  growth — viz., 
1.5.T  kw.  per  annum.     Small  units,  averaging  200  kw.  each. 

Seconil  :  1899  to  1906.  The  lieginning  of  motive  power  siijjply 
with  more  lapid  development — viz.,  .5,057  kw.  per  annum.  A  large 
increase  in  the  size  of  unit,  averaging  2,45.3  kw.  each. 

Third  :  1906  to  1912.  Very  rapid  development  combined  with 
the  utilisation  of  waste  power  supplies.  A  yearly  increase  of 
11,942  kw.  made  up  of  a  large  number  of  relatively  small  units 
averaging  2,310  kw. 

Fourth  :  1912  to  1919.  A  j>eriod  of  plant  reconstruction  and 
increased  power  demand,  requiring  an  average  installation  of 
9,714  kw.  per  annum,  the  growth  being  met  pericdically  by  installing 
units  averaging  11,330  kw.  each. 


ty  pe  condensers  worked  in  conjunction  witli  spray  ponds  for  cooling 
purposes.  The  plant  was  not  arranged  for  parallel  running,  and 
the  supply  was  momentarily  interrupted  when  changing  ma  hines 
or  grouping  of  feeders,  or  when  adding  to  the  number  of  machines 
in  service.  The  eflTiciency  of  the  plant,  moderately  good  at  full  load, 
fell  off  rapidly  when  the  loading  of  each  set  was  reduced. 

The  difficulties  in  coal  delivery,  tho  nuisance  caused  by  cooling- 
pond  vapoiu-,  and  the  growing  load  and  the  demand  for  electricity 
for  ])owcr  j)iirposes,  for  which  single-phase  su])])ly  was  unsuitable, 
necessitated  the  step  to  the  second  stage. 

The  powar  station  was  now  located  near  the  river  in  the  industrial 
area,  and  three-phase  current  at  5,7.50  volts  permitted  transmission 
to  distances  sufficient  to  embrace  the  whole  of  the  company's  area 
of  sup|)ly. 

Coal  deliveries  were  made  dii'cct  by  rail  tu  tlic  boiler  liouse,  but 
the  transfer  from  Hoor  to  boiler  was  still  made  by  hand.  Similarly, 
ashes  were  <lealt  with  by  hanil  to  a  bucket  elevator.  The  .site  did  not 
allow  the  use  of  an  unlimited  supply  of  circulating  water,  and  cooling 
towers  had  to  be  provided. 


Technical  Chantcleristkg  of  the  Various 

Stages. 

Stage  1. 

Stage  2. 

Stage  3. 

Stage  4. 

Location  uf  potter  stalious 

Centre  of  residential  area 

Centre  of  industrial  area 

]     Coal-fired     stations     on 
riverside     and     waste 
power  closely  adjoining 
coke  ovens  or  blast  fur- 

Centre of  industrial  area 
and  on  riverside 

Boiler-house  plant 

Evaporation  per  boiler 

Lancashire 
(5,000  lb.  per  hour 
120  lb.  per  square  inch 

a5o°r. 

Bycart  and  hand 

Slow  speed,  cross  com- 
pound horizontal  with 
rope  drive  to  generators 

Disc-tjrpe,  single-phase, 
100  periods,  2,000  volts 

85  revs,  per  rain. 

Plug  type,  grouped 
feeders.  No  paralleling 
arrangement 

Water  tube 

14,000  lb.  per  hour 

200  lb.  per  square  inch 

481°F. 

By  rail  and  hand 

Slow  speed,  triple  expan- 
sion marine  t\'pe  direct 
coupled  to  generators 

Revolving  field,  S-phase, 
1  40  periods,  5,7.50  volta 

100  revs,  permin. 

Cellular  tyi)e,  air  break 
switches.  Parallel 
operation 

naces 
Water  tube 
28.000  lb.  per  hour 
20(1  lb.  per  square  inch 
.531  F. 
Bj'  rail  and  conveyor 

Reaction  turbines  direct 
coupled  to  generators 

Revolving  field  S-phase, 
40  periods,  5,7.50  volts 

1,200  revs,  permin. 

Cellular  type,   oil   break 
switches  of  large  size, 
\         Parallel  operation 

Water  tube 
4.5.1100  lb.  per  hour 
27(1  lb.  per  square  inch 

(iT,5  F. 

Coal    and    ash    handling 
methods 

By   rail     and     automatic 

plant 
Reaction    turbines   direct 

Generators 

Revolutions  per  minute    ... 

Switchgcar 

coupled  to  generators 

Revolving  field  3-phase, 
40  periods,  5,750  volts 

2,400  revs,  per  min. 

Cellular  type,  oil  break 
switches  of  large  size. 
Parallel  operation 

Plant  in  the  various  stages  was  superseded  and  scrapped,  not 
tecause  it  was  worn  out  or  had  become  materially  less  efficient 
in  t  peration,  but  liecause  other  much  more  efficient  plant  had  been 
developed,  and  it  no  longer  paid  to  run  the  old  plant. 

The  above  table  gives  further  salient  features  of  the  various  stages. 

Re.MAKKS    OS    THE    VaRIOU.S    STAGES 

The  station  was  originally  situated  in  the  c-entre  of  a  residential 
district  in  the  city  of  X'ewcastle,  and  supplied  single-j)hase  current. 
All  coal  and  ashes  had  to  be  dealt  «ith  by  hand,  and  were  carted  to 
and  from  the  station.     The  condensing  plant  consisted  of  cjcctor- 
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The  improvements  were  justified  by  a  reduction  in  cost,  followed 
by  increasing  demands  for  industrial  purposes,  and  it  became  neces- 
sary to  install  further  plant.  It  was  decided  to  install  a  2,000  kw. 
turbo-generator  i.f..  of  three  times  the  capacity  of  the  individual 
units  already  in  commis.sion.  This  step  involved  more  perfect 
condensing  water  arrangements ;  a  power  station  was  accordingly 
erected  on  a  riverside  site  ('•  Carville  A  ")  at  Carville  in  1903. 

The  first  instalment  of  plant  amounted  to  12,000  kw.,  and  was 
eventually  increa.sed  to  43,000  kw.  This  is  still  a  most  important 
source  of  power,  although  it  has,  in  a  matter  of  economy,  been 
largely  superseded  by  the  mon;  modern  power  station  described 
hereafter.  The  utilisation  of  the  waste  heat  in  conticction  with  the 
working  of  coke  ovcn.s  and  blast  furnaces  now  received  attention, 
and  the  third  stage  of  development  was  entered. 
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In  this  stage  the  location  of  the  stations,  other  than  the  coal-lired 
stations,  was  decided  by  the  position  of  the  coke-oven  or  blast- 
furnace phnt  from  -nhich  the  waste  power  could  be  obtained,  and 
it  was  necessary  in  most  cases  to  use  cooling  t'  wers.  These  stations 
varied  from  1,000  kw.  to  5,.503  kw.  The  plant  consisted  of  water- 
tube  boilers  working  at  a  pressure  of  200  lb.  per  square  inch,  and 
turbine  plant  coupled  direct  to  three-pha.se  5,750  volts  40  a.  alter- 
nators running  at  1,200  to  2,400  revs,  per  min.  The  turbines  consist 
either  of  high-pressure  or  exhaust  steam  plant  depending  on  the 
class  of  power  available.  The  station  runs  at  tlie  ma.ximum  capacity 
possible,  any  variations  being  met  by  the  larger  coal-fired  stations. 
The  waste-power  stations  run  continuously  except  for  periods  of 
overhaul. 

Continued  demands  for  the  supply  of  electricity  for  all  piu-poses — 
chemical,  industrial  and  coal  mining — necessitated  the  provision 
of  further  generating  plant,,  with  the  result  that  the  fourth  stage 
was  arrived  at.  It  was  decided  to  erect  adjacent  to,  but  distinct 
from,  the  existing  station,  except  as  regards  electrical  comiection. 
another  of  50,000  kw.  capacity  (Carville  "  B  '").  This  is  the  latest 
station,  and  shows  a  further  marked  improvement  in  economy.  The 
two  boiler  houses  lie  at  right  angles  to  the  engine  room.  Each 
house  contains  two  banks  tf  three,  three-grate,  water-tube  boilers, 
each  complete  unit  consisting  of  boiler,  superheater  and  economiser. 
and  capable  of  evaporating  45.000  lb.  of  water  per  hour,  when 
burning  coal  of  9,000  to  11.000  B.T.U.  calorific  value,  at  a  pressure 
of  270  lb.  above  atmosphere  and  superheated  to  675'F.  from  water 
supplied  at  90°F.  The  use  of  outlet  gases  raises  the  feed  water  to 
about  220°F.,  such  outlet  gases  leaving  the  economiser  at  about 
350°P.  Mechanical  draught,  both  forced  and  induced,  enables  coal 
of  low  grade  to  be  burnt.  The  air  heated  by  use  for  ventilating 
the  alternators  is  deliverei  by  the  ventilating  fans  to  the  forced- 
draught  fans,  whence  it  is  discharged  to  the  furnace.  This  results 
in  a  slight  gain  in  efficiency. 

Tlie  arrangement  of  the  I  oiler-house  building  provides  ample 
space  for  cleaning  and  repairs.  Each  stoker  can  be  withdraAvn 
without  seriously  affecting  the  operation  of  the  boiler  opposite  to  it. 
Coal  is  delivered  by  an  overhead  siding  to  recei\-ing  hoppers  pro- 
vided with  coal  crushers,  and  filling  plant  for  feeding  the  bucket 
conveyor  ;  this  delivers  direct  into  coal  bunkers  forming  the  central 
roof  of  each  boiler  house.  Thus,  two  different  grades  of  coal  can  le 
crushed,  thoroughly  mixed  and  delivered  to  the  boilers. 

The  coal  is  fed  to  the  chain  gi-ates  by  gra\'ity  through  coal  chutes. 
Refuse  is  dumped  into  ash  pits  at  the  back  of  the  boiler,  which  dis- 
charge direct  to  the  suction  ash-handling  plant  installed  in  a  base- 
ment. A  clos?  chec  i  being  kept  upon  the  efficiency  of  the  plant, 
which,  with  the  higher  calorific  value  of  the  coal  mentioned,  amounts 
to  85-5  per  cent. 

The  engine  room,  183  ft.  long  by  83  ft.  wide  and  65  ft.  high,  con- 
tains five  three-phase  5,750  volts  10,000  kw.  40  ^  turbo-alternators, 
running  at  2,400  revs,  per  min.  Each  machine  is  complete  «ith  a 
direct-coupled  exciter,  condenser,  turbine-oil  cooler,  oil  filter  and  air 
iUter.  The  horizo  tal  reaction  tj-pe  Parsons  turbines  are  provided 
with  high  and  low-pressure  cylin  ers.  The  surface  condensing  plant, 
placed  immediately  below  the  low-pressure  cylinder,  consists  of 
twin  condensers  connected  in  parallel  bolted.  Thus,  one  condenser 
at  a  time  can  be  cleaned  «-ithout  taking  the  machine  out  of  service. 
The  air-extracting  plant  consists  of  a  steam  jet  and  augmentor  in 
series  with  a  totally-enclosed  reciprocating  pump.  The  plant  as  a 
whole  can  maintain  a  vacuum  of  about  96i  per  c  nt. 

The  rotary  feed  pumps  driven  by  steam  turbines  are  the  only 
steam-driven  auxiliaries  in  the  station ;  exhaust  steam  from  these 
pumps  is  discharged  into  the  hot  well. 

The  alternator  is  of  the  rotating-field  tj-pe  with  direct -coupled 
exciter,  is  totally  enclosed  and  is  fan  ventilated.  A  special  feature 
is  the  water  cooling  of  the  rotor  by  pumping  through  tubes  placed 
at  the  bottom  of  the  slots  in  the  rotor  with  a  special  cooler  in  circuit 
for  cooling  the  water.  Circulating  water  for  the  condensers  is  pro- 
vided from  a  pump  house  at  the  river,  130  yds.  from  the  station. 
Each  pump,  electricaUv  driven,  can  deliver  16,500  gallons  of  cir- 
culating water  per  minute  against  a  total  head  of  55  ft. 

The  high-tension  switchboard  occupies  four  galleries.  The  two 
upper  galleries  contain  the  'bus  bars.  The  operating  gallery  contains 
the  main  oil  switches  and  the  ojjerating  panels,  the  bottom  gallery 
instrument  transformers,  &c.  All  cables  run  in  a  straight  perpen- 
dicular line  from  the  bottom  gallery  to  the  'bus  bars,  passing  through 
their  respective  switch.  The  whole  of  the  frame  work  of  the  cham- 
bers and  partitions  is  of  concrete,  and  ever_\i:hing  has  been  done 
to  isolate  any  trouble  which  may  arise.  The  main  high-tension  oil 
switches  are  electrically  operated  from  a  distance,  the  operating 
panels  being  grouped  so  that  the  attendants  may  have  all  necessary 
regulation  under  control. 

The  station  is  the  most  efficient  in  this  country — probably  in  the 
world.     The   characteristic   changes   comprise   (a)   the   increase   in 


boiler  pressm-e  ;  (b)  the  increase  in  steam  temperature  ;  (c)  the- 
higher  speed  of  plant  (consistent  with  the  periodicity  of  tlie  system)  ; 
((/)  the  large  individual  size  of  generating  units  ;  (e)  the  more  com- 
plete utilisation  of  labour-saving  appliances. 

The  methods  adopted  for  the  control  of  the  running  of  the  various 
stations  are  also  of  interest.  The  whole  of  the  plant  feeds  into  a 
ccmmon  network  of  cables  throughout  the  north-east  coast  area,  upon 
which  most  of  the  industries  of  the  area  depend.  The  load  is  a  very 
variable  one,  and  the  plant  installed  is  of  varving  efficiency.  Hence 
the  employment  of  control  engineers,  one  or  more  of  whom  are  con- 
tinuously on  duty. 

The  author  concludes  the  Paper  by  a  summary  of  data  for  the 
various  stations  and  a  diagram  of  the  latest  ("  Carville  B  '")  plant. 
The  total  installed  capacity  is  now  186,450  kw.,  dealt  \\-ith  by  18 
stations,  of  which  four  operate  liy  coal  firing,  three  by  coal  firing  and 
coke  oven  gas,  three  by  waste  heat  from  coke  ovens,  and  eight  by 
exhaust  steam  from  blowing  engines.  Boiler  pressures  vary  from 
l£0-270  lb.,  steam  temperatiu-es  from  350^F.-675-F.,  capacity  of 
machines  from  267-10,(00  kw.,  and  engine  and  turbine  speed  from 
85-2,400  revs,  per  min.  Finally,  the  steam  consumption  varies 
from  28-5  down  to  10  lb.  per  kUowatt-hour.  the  kilowatt  capacity 
per  square  foot  occupied  from  0-3  kw.  to  15  kw.,  and  the  kilowatt 
capacity  per  man  engaged  from  141  kw.  to  633  kw. 

The  station  thus  offers  an  interesting  example  of  progressive 
f'evelopment  towards  the  most  efficient  condition,  as  represented  irk 
the  latest  section  known  as  '"  Carville  B.' 


Revie"ws. 


Hydro -Electrify  Power  Stations      By  B.  Rcshmore  and  E.  A.  Lop. 

iLf.ndnn  :    (  h,»imian  &  Hail.)      Pp.  X.  +  822.     2S5.net. 

This  is  an  iuiport.int  book  dealing  with  the  whole  range  of 
liroblems  involved  in  hydro-electric  supply,  the  ground  being 
very  completely  covered  and  the  nature  of  the  information 
given  being  of  the  kind  that  is  actually  needed  by  the  engineer 
haviijg  such  work  to  carry  out.  The  authors  state  that  their 
object  is  not  so  much  to  provide  a  treatise  on, the  details  of 
design  as  to  put  before  the  student  and  operating  engineer 
a  broad  explanation  of  the  problems  involved  in  the  con- 
struction and  management  of  hydro-electric  stations,  which, 
owing  to  augmented  demands  for  energy  and  shortage  and 
high  cost  of  fuel,  are  of  increasing  importance.  They  aim 
also  at  providing  hitherto  unpublished  information  in  regard 
to  recent  practice.  These  aims  have  been  realised  and  the 
result  is  a  thoroughly  practical  treatise  logically,  clearly  and 
consistently  arranged.  A  particularly  useful  feature  is  the 
illustration  of  the  principles  enunciated  by  typical  actual 
examples  ol  works  carried  out  which  are  shown  both  by  dimen- 
sioned drawings  and  by  photographs  of  the  completed  plant 
or  structure.  This  method  gives  an  extraordinary  sense  of 
reality  to  the  descriptions  and  greatly  enhances  the  value  of 
the  book.  The  diagrams  are  clear  and  easily  understood. 
The  authors  give  numerous  useful  formulae,  with  the  necessary 
con.stants  when  they  are  empirical,  but  they  do  not  attempt 
to  go  into  the  theory  from  which  such  formulae  are  derived. 
The  result  is  the  assembly  in  a  moderate  space  of  much 
information  of  practical  value.  The  tables  are  numerous  and 
very  useful. 

There  are  eleven  chapters  in  all,  with  three  appendices. 
After  a  general  introduction,  a  sketch  of  watfer-driven  prime 
movers  and  of  electric  transmission  and  power,  the  amount 
and  distribution  of  water  power  especially  in  the  United  States, 
including  that  derivable  from  inland  waterways,  the  demand 
for  power  and  its  application,  and  the  present  distribution 
of  the  demand  among  the  various  classes  of  prime  mover  are 
referred  to.  Next  follows  an  examination  of  the  commercial 
opportunities  for  the  applications  of  hydro-electric  power. 

In  Chapter  II.  the  authors  deal  with  the  physical  properties 
of  water,  the  characteristics  of  rainfall,  its  subsequent  disposal 
and  the  means  of  measuring  stream  flow.  The  next  two 
chapters  are  concerned  with  the  classification  of  schemes 
according  to  the  height  of  head  available  and  with  the  con- 
struction of  dams  of  various  kinds  and  their  flash  boards, 
and  of  intakes.  The  fifth  chapter  goes  into  the  question  of 
the  various  n^'^ans  of  conveying  water  and  of  the  avoidance 
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of  water  hammer.  Gates  and  valves  are  fully  treated. 
Chapter  VI.  deals  with  storage  reservoirs.  In  Chapter  VII. 
power-house  design  is  considered  in  all  its  aspects,  including 
the  general  design  of  the  building,  the  arrangement  of  the 
plant,  the  means  of  bringing  such  plant  on  to  the  site  and 
erecting  it,  and  tiiially  the  i)recautions  to  be  taken  in  starting 
up  the  station.  In  Chapter  VIII.  the  various  types  of  turbines 
and  their  characteristics  are  considered,  the  means  of  governing 
them  and  of  regulating  the  water  pressure  on  them.  This 
chapter  concludes  with  water-flow  meters  and  water-stage 
registers. 

Chapter  IX.  is  of  such  length  as  to  constitute  nearly  half 
the  book,  and  deals  with  the  electrical  equipment.  After 
general  considerations  there  are  treated  in  succession  syn- 
chronous generators,  induction  generators,  exciters,  pressure 
regulation,  transformers,  current  limiting  reactors,  switching 
equipment,  protection  against  excess  pressures,  and  finallv  the 
wiring  of  the  station.  It  is  impossible  to  refer  to  these  matters 
in  detail,  and  it  must  .suffice  to  say  that  they  are  all  dealt 
with  from  an  eminently  practical  point  of  view  without 
shirking  the  difficulties  and  in  a  manner  that  gives  the  en- 
gineer an  intelligent  grasp  of  the  questions  at  i.ssue,  though 
obviously  they  cannot  take  the  place  of  more  extended 
treatises  on  the  various  matters  involved.  Chapter  X.  goes 
on  to  consider  the  economical  aspects  of  the  matter,  and 
embodies  the  guide  drawn  up  by  the  Hydro-electric  Engineer 
of  the  Canadian  Water  Power  Department  for  the  compilation 
of  water  power  reports  and  field  data.  This  is  a  valuable 
and  suggestive  document  a«d  may  be  studied  with  benefit. 
The  influence  on  the  financial  aspects  of  a  scheme  of  the 
amount  of  energy  available,  the  demand  for  power  and  the 
nature  of  the  load,  the  question  of  water  storage  and  of 
auxiliary  stations  are  all  in  turn  considered  as  well  as  the 
inter-connection  of  systems.  The  various  points  to  be  looked 
for  in  investigating  an  enterprise  and  the  cost  of  establishing 
one  are  gone  into  in  detail  as  well  as  the  cost  of  producing 
the  power.  The  book  concludes  with  Chapter  XL,  which  is 
devoted  to  organisation  and  operation.  Appendix  I.  enumer- 
ates the  various  American  hydro-electric  power  stations ; 
Appendix  II.  gives  the  principal  data  of  transmissions  operating 
at  70,000  volts  and  above  ;  Appendix  III.  gives  the  standard 
American  testing  code  for  hydroelectric  turbines. 

The  book  is  well  printed,  well  illustrated  and  well  bound, 
and  has  very  few  printer's  errors.  The  English  jars  somewhat 
in  places,  such  expressions  as  "  Concentration  of  such  enormous 
amounts  of  power  which  are  now  generated,"  "  a  long  number 
of  years,"  "  from  where,"  "  they  tend  however  as,"  "  to 
speed  up  some,"  are  met  with  ;  examples  of  careless  writing 
are  :  "  The  specific  heat  of  water  is  greater  than  all  known 
substances,"  '"  The  diagrams  ....  was  based,"  while  fractured 
infinitives  abound.  These  are  trivial  blemishes  on  a  work 
that  can  be  confidently  recommended. 

C.  H.  WoRDINGIlAM. 

Electric  Power  Transmission.  By  I'ruf.  Alfred  Still.  Second 
Edition.  (London  :  Hill  Publishing  Company.)  Pp.  xviii.-f  40". 
l"s.  Od.  net. 

The  first  edition  of  this  book,  published  six  years  ago,  was 
limited  to  overhead  work  ;  the  present  edition  includes  also 
transmission  by  underground  cable,  and  is  mainly  based  on 
American  practice.  This  in  itself  is  a  guarantee  of  the  prac- 
tical value  of  the  book,  and,  when  combined  with  the  clear  and 
common-sense  methods  of  exposition  characteristic  of  the 
author's  style,  it  will  be  readily  admitted  that  he  has  pro- 
duced a  most  useful  book. 

As  in  the  first  edition,  the  author  leads  ofE  with  an  intro- 
ductory chapter  dealing  with  the  general  principles  of  trans- 
mission, but  in  more  detail  and  with  reference  to  more  recent 
developments.  We  learn  that  the  operating  voltage  has  now 
increased  to  150  kv.,  and  the  magnitude  of  plant  to  an  ultimate 
capacity  of  300,000  kw.,  the  distance  to  240  miles  and  the  limit 
of  power  carried  on  one  single  three-phase  line  to  30,000  kw. 
As  regards  cables,  the  author  puts  the  limit  of  pressure  at 
45  kv.,  which  is  considerably  higher  than  English  cable  makers 
consider  ad\'isable.     The  popular  belief  that  only  high  steel 


towers  spaced  about  eight  to  the  mile  are  being  used  in  long- 
distance high-power  transmission  is  not  borne  out  in  practice  ; 
we  learn  that  the  total  mileage  of  lines  working  above  50  kv. 
is  about  equally  divided  between  steel  and  iron  sui)ports.  In 
the  author's  opinion,  legislation  in  England  has  in  the  past 
'■  been  generally  unfavourable  to  the  development  of  electric 
transmission,  '  and  our  Board  of  Trade  comes  in  for  some 
adver.se  criticism  on  the  high  factors  of  safi'ty  (10  for  wood, 
6  for  steel  and  5  for  lines)  prescribed.  In  the  author's  opinion, 
lower  factors,  but  supports  of  the  "  flexible  "  type,  would  be 
preferable.  What  the  author  has  to  say  in  this  introductory 
chapter  on  the  financial  side  of  the  undertaking  is  well  worth 
reading.  He  shows  that  it  is  not  always  the  system  which 
requires  the  minimum  of  material  and  that  of  the  cheapest 
type  that  pays  in  the  end  ;  climatic  and  topographical  con- 
ditions, facility  of  transport,  ease  of  supervision,  loss  by  corona 
and  ohmic  heat,  and,  above  all,  continuity  of  service,  which 
depends  not  only  on  sound  construction  but  on  quick  localisa- 
tion of  faults  and  their  repair,  have  to  be  carefully  studied 
if  the  undertaking  is  to  prove  a  financial  success. 

In  the  second  chapter  we  enter  into  the  theory  of  trans- 
mission. There  is  little  change  from  the  first  edition.  We 
find  the  usual  vector  diagrams  as  given  in  any  good  text-book, 
and  we  also  miss  what  other  text-books  so  carefully  avoid — 
namely,  the  vector  diagram  of  a  two-phase  ])lant  with  a 
common  return  the  impedance  of  which  cannot  be  neglected. 
It  is  quite  true,  as  the  author  says,  that  three-phase  plant  is 
far  more  important  and  in  every  way  better  ;  but  there  are 
some  two-phase  plants  in  use,  and  the  engineer  who  has  to 
work  them  knows  that  the  impedance  of  the  common  return 
introduces  some  very  disturbing  features.  The  phases  are 
forced  out  of  quadrature,  and  they  are  not  equal  as  to  mag- 
nitude, lo.ss  and  power  factor,  all  of  which  is  bad  for  the  motors. 
Here  would  have  been  an  opportunity  for  the  author  to  show 
us  how,  by  applying  vector  analysis,  the  exact  working  con- 
ditions can  be  determined,  and  possibly  how  a  remedy  for 
the  defects  of  the  .system  can  be  found. 

The  economic  principles  are  dealt  with  in  Chapter  III. 

Choice  of  system  and  type  of  line,  length  of  span,  duplicating 
lines,  Kelvin's  law,  economic  voltage,  annual  charges  and 
depreciation,  cost  of  energy  wasted  and  other  matters  in- 
fluencing cost  and  revenue  are  exhaustively  dealt  with.  In 
discussing  such  matters  actual  prices  nmst  be  used,  and  the 
author  has  used  pre-war  prices  both  for  materials  and  labour, 
leaving  it  to  the  reader  to  adjust  his  tables  to  actual  con- 
ditions. In  the  following  chapter  we  come  to  the  calculation 
of  lines  considered  merely  as  conductors— that  is,  apart  from 
insidators  and  supports.  Some  very  useful  tables  and  dia- 
grams are  given  on  the  mechanical  properties  of  steel,  copper 
and  aluminium,  skin  effect,  inductance,  capacity,  voltage  drop 
and  other  matters  influencing  the  pressure  and  power  factor 
at  the  delivery  end.  On  p.  116  is  given  a  diagram  showing 
how  by  mserting  an  alternating-current  booster  in  the  middle 
of  the  line  the  resistance  drop  at  the  far  end  may  be  reduced 
by  half.  The  booster  is  driven  by  an  over-excited  synchronous 
motor,  which  thus  acts  as  phase  advancer.  It  is  not  stated 
whether  this  plan  is  only  a  suggestion  of  the  author  or  has 
actually  been  put  into  use. 

About  120  pages  are  devoted  to  the  statics  of  transmission 
lines  and  their  supports.  It  will  thus  be  seen  that  the  subject 
is  treated  very  thoroughly.  For  horizontal  spans  the  usual 
parabolic  formula  is  used,  but  for  sloping  spans  a  more  com- 
])licated  formula  becomes  necessary.  The  influence  of  ice 
and  wind  is  fully  discussed,  and,  to  facilitate  calculation,  curves 
are  given  both  for  aluminium  and  copper,  connecting  wind 
velocity  and  diameter  of  wire.  The  different  types  of  masts 
and  towers  are  fully  discussed  and  illustrated,  some  by  dimen- 
sioned drawings,  so  that  this  part  of  the  book  will  prove 
useful,  not  only  to  the  electrical  engineer,  but  also  to  the 
civil  engineer,  whose  business  it  is  to  design  such  structures. 

Cables  are  discussed  in  Chapter  VII.  In  the  author's 
opinion,  it  is  possible  that,  especially  in  connection  with  Swiss 
railways,  power  up  to  20,000  kw.  will  be  transmitted  through 
single-phase  cables  at  pressures  of  80  kv.  or  even  100  kv.     He 
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mentions  [as  an  appropriate  instance  the  Dessau-Bitterfeld 
single-phase  line,  working  at  60  kv.,  with  two  30  kv.  cables,  the 
middle  point  being  earthed  throufth  a  resistance.  Tables  are 
given  for  cost  of  cables  and  laying  under  different  conditions. 
The  author  states  that  a  cable  line  is  always  more  expensive  than 
an  overhead  line,  but  for  limited  distances,  such  as  prevail  in 
this  country,  may  prove  cheaper  in  the  end.  About  30  pages 
are  devoted  to  protective  devices,  such  as  arcing  rings,  water 
jet,  multi-gap  and  horn  type  arresters,  condensers,  aluminium 
.  cells,  choking  coils  and  other  appliances. 

A  short  chapter  is  devoted  to  the  Thury  system,  and  it  is 
interesting  to  note  that  Prof.  Still  is  not  disinclined  to  admit 
the  possibilities  of  this  system.  It  will  be  remembered  that 
the  late  Lord  Kelvin  was  one  of  its  advocates,  and  even  so 
convinced  an  alternating-current  man  as  the  late  Mr.  Dolivo- 
Dobrovolsky  published  a  few  months  before  his  death  an 
article  in  which  he  stated  that  the  future  of  long-distance 
transmission  lies  with  the  continuous-current  series  system. 
Prof.  Still  does  not  go  so  far';  but,  at  any  rate,  he  appears 
to  have  an  open  mind  on  this  question. 

The  appearance  of  this  book  at  a  time  when  the  mind  of  the 
industrial  world  is  set  on  electrification  of  industries  and  their 
reconstruction  is  exceedingly  opportune.  The  author  has 
produced  an  excellent  volume  on  a  most  important  subject, 
which  will  be  useful  alike  to  the  student  and  the  practical 
endneer.  Gisbert  K.\pp. 


inferior  conjunctions  Mercury  and  Venus  come  nearly'  between 
the  sun  and  the  earth  and  might  then  be  suspected  of  inter- 
fering with  the  supposed  earthward  stream.  In  1918  there 
was  an  inferior  conjunction  of  Mercury  on  April  27th  and  a 
magnetic  storm  on  April  30th  ;  another  on  September  2nd, 
midway  between  the  storms  of  August  15th  and  September 
21st  ;  a  third  on  December  18th,  three  weeks  after  the  storm 
of  November  28th.  An  inferior  conjunction  of  Venus  on 
February  10th,  1918,  cannot  be  associated  with  any  distur- 
bance as  none  is  recorded  before  April  30th  in  that  year.  On 
the  whole  the  evidence  is  against  any  eSect  being  produced 
by  conjunctions. 

I  am  of  the  opinion  that  "  magnetic  storms  "  may  be  due 
to  two  causes,  (1)  Solar,  when  outbursts  of  solar  energy  (evi- 
denced by  large  sun  spots)  radiate  through  space  causing 
inductive  effects  in  wires  ;  and  (2)  Terrestrial,  when  meteoro- 
logical conditions  cause  the  earth  to  assume  different  potentials 
at  different  points.  Of  the  last  19  disturbances  14  occurred 
in  the  evening  averaging  less  than  an  hour's  duration.  That 
of  March  -Ith,  1920,  affected  our  telegraphs  during  only  15 
minutes. — I  am,  &c., 

Derbv,  Mav  20th.  G.  Edmondson. 


Correspondence. 


PREDICTING  MAGNETIC  STORMS. 

TO   THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  With  a  view  to  answering  Mr.  Orme  Bastian's  letter 
in  your  issue  of  September  19th  last,  I  have  consulted  the 
diaries  of  the  Midland  Railway  Telegraph  Office  here  for 
records  of  disturbances  of  telegraph  circuits  by  earth  currents 
or  magnetic  storms,  and  have  charted  the  dates  of  all  the 
planetary  oppositions  and,  so  far  as  records  are  available,  of 
disturbances  since  the  commencement  of  1909.  Now  that 
the  oppositions  of  Neptune,  Jupiter  and  Saturn  looked  forward 
to  by  Mr.  Orme  Bastian  have  passed  (as  also  an  opposition  of 
Mars  on  April  21st),  a  comprehensive  reply  to  his  letter  may 
be  given. 

There  is  no  record  of  a  storm  coinciding  with  the  opposition 
of  Jupiter  in  September,  1915,  but  there  was  a  disturbance 
affecting  telegraph  circuits  on  August  9th,  1917.  I  cannot 
answer  the  question  respecting  October  8th,  1909.  The 
anticipated  magnetic  phenomena  from  January  31st  to  Feb- 
ruary 3rd,  1920,  did  not  appear.  The  first  considerable  storm 
of  this  year  was  on  March  22nd,  23  days-after  the  opposition 
of  Saturn,  and  30  days  before  that  of  Mars.  That  storm,  there- 
fore, cannot  fairly  be  connected  with  any  planetary  position  ; 
and  it  is  e\adent  that  magnetic  disturbances  do  happen  inde- 
pendently of  oppositions. 

There  were,  indeed,  storms  in  August  in  each  of  the  last 
four  years  within  a  fortnight  of  the  (j)ractically)  annual  oppo- 
sition of  Uranus  ;  but  it  has  long  been  observed  in  telegraph 
operation  that  "  earth  currents  "'  are  most  prevalent  at  the 
break-up  of  the  seasons,  that  is,  at  the  ends  of  summer  and  of 
winter,  so  that  it  is  most  probably  a  mere  coincidence  that 
recent  August  disturbances  appeared  about  the  date  of  Uranus' 
opposition. 

If  there  be  an  electronic  stream  directed,  as  distinguished 
from  radial  emanantion,  from  the  sun  to  each  of  the  planets, 
there  will  be  one  to  our  own  planet,  and  if  such  streams  are 
subject  to  deflection  by  the  Perseids  that  to  the  earth  should 
be  affected  by  the  meteor  stream  which  we  always  encounter 
in  August.  Without  at  all  committing  myself  to  either  theory' 
I  would  favour  the  idea  that  the  Perseids,  rather  than  the 
position  of  Uranus,  may  account  for  August  disturbances. 

Conjunctions  do  not  touch  Mr.  Orme  Bastian's  theory 
because  the  earth  can  never  be  between  the  sun  and  the  planet 
when  the  latter  is  in  conjunction  with  the  sun  ;    but  at  their 


THE  EMPLOYMENT  OF  GEARED  TURBINES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  the  Editorial  Notes  of  your  May  14th  issue,  you 
state  that  "  at  present  our  experience  of  geared  turbines  is 
hardly  sufficient  for  their  universal  employment  to  be  recom- 
mended." We  cannot  think  that  in  making  this  statement 
you  know  to  what  extent  gearing  has  so  far  been  used.  Up 
to  date,  we,  who  are  only  one  of  the  several  firms  manufac- 
turing large  geared  turbines,  have  supplied  and  are  building 
approximately  50,000  h.p.  in  60  units  for  mill-driving,  blowers 
and  pumps,  and  100,000  kw.  in  79  units  for  driving  electrical 
machinery.  The  supjjly  of  these  units  has  extended  over  a 
period  of  ten  years,  and  we  have  confidence  in  saying  that 
experience  has  proved  that  large  geared  turbo  units  can  be 
safely  adopted  and  be  fully  recommended. 

Apart  from  the  above-mentioned  machines,  surely  the  use 
the  Admiralty  have  made  of  geared  turbines  is  sufficient  to 
indicate  that  such  plant  is  far  beyond  the  experimental  stage. 
The  total  horse-power  of  geared  turbines  installed  in  ships  now 
exceeds  16,000,000  h.p.  You  will  appreciate  that  reliability 
is  of  prime  importance  on  board  ship  as  in  mills,  where,  in 
most  cases,  the  whole  mill  depends  only  on  this  form  of  prime 
mover. — I  am,  &c., 

For  C.  a.  Parsons  &  Comp.^xy,  Ltd., 

Newcastle-on-Tvne,  A.  R.  Carnegie. 

Mav  27. 


TELENDURON  v.  PORCELAIN. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  There  has  recently  come  into  my  hands  a  brochure, 
published  by  Thos.  de  la  Rue,  upon  a  composition  insulator 
named  "  Telenduron,"  in  which  brochure  this  material  is 
compared  with  porcelain,  to  the  disparagement  of  the  latter. 

It  is  granted,  of  course,  that  almost  any  composition  material 
is  less  brittle  than  porcelain,  though  good  English  porcelain 
is  much  tougher  and  resistant  to  breakage  than  many  people 
imagine,  more  especially  when  the  porcelain  is  fairly  thick,  as 
in  transmission  work.  In  this  brochure,  however,  porcelain 
is  condemned  as  depending  upon  its  glaze  for  its  insulation, 
and  upon  the  failure  of  the  glaze  by  hair  cracks  the  porcelain 
absorbs  moisture  {sic).  This  may  be  true  of  rubbish,  mostly 
foreign,  styled  porcelain,  but  it  is  surprising  that  it  should  still 
be  necessary  to  inform  some  people  that  proper  English  porce- 
lain as  made  by  reputable  firms  for  the  purposes  mentioned 
(all  of  which  porcelain  is  made  by  the  wet  process)  does  not 
depend  upon  the  glaze  for  insulation,  the  porcelain  being 
vitreous  and  homogeneous,  the  glaze  being  added  merely  for 
finish  and  possibly  colour. 

■•  Telenduron  "  is  set  up  as  being  non-hygroscopic  and  of 
marked  superiority  to  porcelain,  but  this  is  not  corroborated 
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hv  tho  tests  wkich  they  publish,  made  by  the  National  I'hysieal 
Laboratory,  as  shown  in  the  following  comparison  : — 

TedK  on  Post  Offire  Small  Insulular. 

'Tclcnduron.  Porcelain. 

Flash  over  voltage,  dry  40  k v.  ...  40  kv. 

Puncture  voltage 25  kv.*  ...  At  least  75  kv. 

Absorption    0-ltoO-3p.c.     ...        Immeasurably  small ; 

certainly  below  dOI  p.c. 

Whatever  advantage  this  material  may  have  in  respect  to 
lesser  liabilitv  to  breakage  is  obtained,  therefore,  at  the  ex- 
pense of  its  electrical  characteristics.  This,  no  doubt,  is 
justified  in  manv  cases,  but  I  note  that  in  their  covering  letter 
Messrs.  de  la  Rue  make  reference  to  the  use  of  this  material" 
for  high  voltage  transmission  work.  In  this  connection, 
electrical  considerations  are  the  primary  considerations,  and 
all  others  are  secondary. 

Then  there  is  the  question  of  durability,  having  regard  to 
the  deleterious  atmospheric  conditions  obtainrng  in  some 
manufacturing  districts  in  which  insulators  have  to  work.  No 
tests  are  given  here,  but  in  this  respect  a  compo.site  material 
(which  often  incorporates  vegetable  and  animal  substances) 
can  scarcely  be  expected  to  compare  with  porcelain  which  is 
made  from  rocks  of  the  earth  itself. — I  am,  &c.. 
Per  pro  Twiss  Engi.veerisg  & 

Electric  Tr.\xsmi.s.siox,  Ltd. 

London,  May  26.  Geo.  V.  Twiss,  M.LE.E., 

Managing  Director. 


THE  ENGLISH  DOCTOR  OF  PHILOSOPHY. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Mr.  J.  Butler  Burke,  in  his  article,  "  The  English 
Doctor  of  Philosophy,"  talks  of  the  "  popularity "  of  the 
teaching  profession,  and  attributes  it  primarily  to  lack  of 
initiative  or  resource,  natural  indolence  or  the  absence  of  the 
spirit  of  adventure  which  induces  the  path  of  least  resistance 
to  be  chosen  ! 

Teachers  of  scientific  and  technical  subjects  will  join  me,  I 
am  sure,  in  strongly  resenting  "  superior  "  talk  of  this  kind. 
The  teaching  profession,  so  far  from  being  popular,  is  ha\nng  a 
very  great  difficulty  in  attracting  men  to  its  ranks,  and  this  is 
nowhere  so  evident  as  in  the  scientific  and  technical  branch. 

If  indolence  and  lack  of  initiative  be  the  causes  which 
induce  men  to  choose  the  teaching  professicm,  then  these  men 
must  receive  a  very  rude  awakening  when  they  find  that 
indolence  cannot  be  indulged,  and  that  initiative  and  energy 
are  necessary  attributes  of  the  teacher. 

It  is  somewhat  astonishing  that  Mr.  Burke  appears  to  know 
so  little  of  the  needs  of  the  teaching  profession,  and  that  he 
appears  to  labour  under  the  old  delusio^i  that  teaching  is 
a  "  soft  job  "  in  which  a  man  may  idle  away  his  days  and 
enjoy  long  vacations  which  are  unnecessary.  Surely,  Mr. 
Burke  knows  better  than  this  ;  and  if  he  does  not  he  would 
have  been  well  advised  to  have  obtained  some  knowledge  of 
the  labour  of  teaching  before  he  slandered  a  body  of  men  whose 
work  is  more  vitally  essential  to  progress  than  that  of  any 
other  body  of  workers. — I  am,  &c.. 

Poplar,  May  2.5.  J.  Paley  Yokke. 


ENGINEERING  AND  ADVENTURE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  your  issue  of  April  23  you  were  kind  enough  to 
praise  an  article  of  mine  on  "  Engineering  and  Adventure," 
which  appeared  originally  in  the  "  Engineering  Ncw-s-Record," 
of  New  York.  You  expressed  surprise  that  a  teacher  of  an 
academic  and  dry-as-dust  subject  (I  am  assistant  professor  of 
English  in  the  College  of  Engineering  of  New  York  University) 
should  "  show  familiarity  wuth  the  broad  trend  of  thought  of 
engineering  minds,"  and  should  condemn  the  over-dose  of 
system  from  which  the  world  has  been  suffering. 

Will  you  permit  me  to  explain  that  I  have  some  under- 
standing of,  and  spupathy  for,  engineering  because  I  received 
an  engineering  education,  and  have  worked  at  engineering 
journalism  on  the  editorial  staff  of  the  "  Mining  and  Scientific 
Press,"  of  San  Francisco,  under  the  direction  of  Mr.  T.  A. 

*  It  is  important  that  the  puncture  test  of  any  insulator  should  be 
greater  than  the  flash  over  dry.  This  is  so  with  the  porcelain  insulator, 
but  as  the  above  teat  shows,  is  not  so  with  Telenduron. 


Rickard,  formerly  editor  of  the  "  Mining  Magazine,"  London. 
One  or  two  engineering  colleges  in  this  countrv  are  starting  the 
policy  of  having  an  engineer  who  has  himself  written  technical 
articles  teach  English  to  engineering  students.  This,  perhaps, 
explains  why  a  jirofessor  of  English  discussed  engineering  in 
such  a  manner  as  to  cause  you  surprise.  .\lso  it  marks  a  con- 
siderable innovation  in  higher  education,  where  innovations  are- 
notablv  scarce.—  I  am.  &c., 

New"  York,  Mav  11,  1920.  Philip  B.  McDonald. 


Ilcntin^     and     Cooking  Notes. 

Cressall  Water  Boilino  Appliances — Electric  Stekilisers. 

In  hospitals  and  in  surgery  practice  generally  electric  sterilisers 
have  proved  to  be  a  popular  piece  of  apparatus,  and  for  several 
j-ears  past  the  design  has  been  such  that  very  little  trouble  has  been 
experienced  with  their  use.  The  dental  profession,  tlioui;h  quite 
closely  allied  to  surgery,  does  not  seem  to  have  so  quickly  appre- 
ciated the  advantages  that  electrical  sterilisers  offer,  and  one  finds 
many  dental  surgeons  where  electric  lighting  is  employed,  but  water 
for  sterilisini;  purposes  is  heated  by  gas.  This  may  be  due  to  the 
employment  of  gas  .in  connection  with  the  melting  of  dental  mate- 
rials, a  condition  which  is  quite  likely  to  alter  as  the  smaller  electric 
furnace  becomes  more  popular. 

The  Cressall  Manufacturing  Company  have  recently  pro- 
duced a  new  electric  steriliser,  the  design  of  which  is  the  outcome  of 
many  years  exjjerience  in  making  this  type  ot  apparatus.  The 
tank,  iid  and  tray  are  made  of  stout  copper  sheet,  heavily  nickel 
plated,  all  comers  being  rounded  to  facilitate  cleaning.  The  element 
is  mounted  at  the  ba.se  of  the  tank,  and  a  simple  regulating  device 
allows  for  four  degrees  of  heat  to  be  obtained,  full,  three-quarter, 
half,  and  quarter  heat  respectively.  Full  heat  will  in  each  case 
boil  the  water  from  cold  in  12  minutes,  and  quarter  heat  is  sufficient 


Fig.  1. — "  Cressall  "  Electric  Steriliser. 

to  keep  the  water  just  below  boiling  point,  ready  for  instant  boiling 
when  required.  This  apparatus  is  made  in  three  sizes,  the  cubic 
capacities  being  96  cubic  inches,  480  cubic  inches,  and  800  cubic 
inches  ;  with  loadings  of  600  watts,  1,400  watts,  and  2,600  watts 
respectively.  In  the  majority  of  cases  the  smallest  size  steriliser 
could  Vje  u.sed  off  any  lanipholder.  The  tray  indicated  in  the  illus- 
tration is  the  standard  pattern,  but  half-trays  or  special  shaped 
trays  will  lie  quoted  for  and  made  where  required.  The  Cressall 
Company  are  also  willing  to  supply  elements  for  the  conversion  of 
existing  sterilisers. 

Hot-Water  Jugs. 
As  a  means  of  having  hot  water  on  the  table  and  thus  saving 
journeys  to  the  kitchen  the  electric  hot-water  jug  or  boiler  has  much 
to  commend   itself.      The   Cressall   Company   are    making    this. 


Fig.  2. — "  Cressau."  Elec- 
tric Hot-Water  Jcg. 


Fig.  3. — "  Cressall  "  Portable 
R.\riD  Water  Bon-EB, 
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•class  of  apparatus  in  two  patterns.  The  tyije  shown  in  Fig.  2  has 
-a  capacity  of  2|-  pints,  and  can  be  supplied  either  fitted  with  a  single 
heat  element  consuming  90  watts,  and  suitable  for  maintaining  the 
temperature  of  the  hot  water  ;  or  fitted  with  an  element  of  360  watts 
and  means  of  obtaining  three-heat  regulation,  thus  providing  for 
boiling  the  water  from  cold  or  maintaining  the  temperature  of  the 
■water.  These  jugs  are  constructed  of  stout  gauge  sheet  brass  or 
copper,  and  finished  nickel  plated,  polished  copper,  or  polished 
brass. 

The  portable  water  boilers  shown  in  Fig.  3  are  made  of  sheet 
copper,  nickel  plated,  and  are  offered  in  three  sizes  :  one,  two  or 
three  pints,  the  loading  ranging  from  360  to  710  watts.  As  they 
are  intended  for  quick  boiling,  heat  regulation  is  not  provided  for. 
A  four -pint  boiler  of  similar  tyjje  is  also  made,  ha\'ing  a  loading  of 
710  watts  and  three  heat  regulation.  The  essential  difterence  in 
design  is  the  replacement  of  the  straight  rod  handle,  with  a  loop 
handle  similar  to  that  on  the  hot  water  jug  shown  in  Fig.  2. 

Electric  Kettles. 
The  "Cressall  "  kettle  is  made  in  four  sizes,  one,  one  and-a-half, 
two  and-a-half  and  fom- pints  respectively,  the  loadings  ranging  from 
250  to  1,050  watts.     The  element  of  the  four-pint  kettle  is  arranged 


must  secure  for  a  university,  so  organised  as  to  turn  to  the  best  account 
the  hospitals  and  libraries,  the  museums  and  art  galleries  of  the  metro- 
jiolis,  as  well  as  its  vast  treasury  of  economic  and  commercial  experience, 
a  uniqui-  and  commanding  influence  in  the  educational  system  of  the 
Em]iire. 


Fig.  4. — "  Cressall  "'  Klectric  Kettle. 

1;o  allow  for  four-heat  regulation,  and  at  a  small  extra  charge  the 
:smaUer  sizes  can  be  supplied  with  elements  for  either  three-  or 
four-heat  regulation  as  required.  The  interiors  are  hand  tinned, 
and  the  exterior  can  be  either  polished  copper  or  nickelplated. 
Every  kettle  is  guaranteed  for  a  period  of  12  months  from  the  date 
of  dispatch  from  the  works. 


University  of  London. 


The  ceremony'of  laying  the  foundation  stone  of  the  new  wing  of  the 
London  School  of  Economics  was  performed  by  the  King  on  Friday  last. 
The  new  building  will  be  the  future  teaching  and  lecture  centre  for  the 
new  faculty  of  commerce  of  the  University  of  London,  the  funds  for 
which  have  been  provided  by  the  Sir  Ernest  Cassel  Educational  Trust 
and  other  benefactors. 

In  the  course  of  an  admirable  reply  to  the  address,  which  was  read 
"by  the  Vice-chancellor  of  the  University,  His  Majesty  said  it  was  gratifying 
to  note  that  the  University  of  London,  which  had  grudged  nothing  of  its 
youth  and  valour  to  the  armies  in  the  field,  had  been  planning  the 
development  of  new  spheres  of  usefulness  in  the  furtherance  of  the 
fruitful  arts  of  peace.  The  bad  and  narrow  tradition,  which  was  attacked 
by  Francis  Bacon,  had  long  since  disappeared,  and  the  circle  of  academic 
studies  had  been  steadily  enlarged  by  the  pressure  of  scientific  ideas  and 
of  practical  needs  without  injury  to  the  claims  of  a  broad  and  humane 
education.  When  estate  management,  horticulture  and  commerce  were 
included  in  the  curriculum,  a  university  could  no  longer  be  described  as  a 
place  in  which  nothing  useful  was  taught.  It  was  right  and  fitting  that 
the  new  faculty  of  commerce  should  be  linked  to  the  London  School  of 
Economics,  which  had  for  many  years  enjoyed  the  reputation  of  being 
one  of  the  principal  centres  of  economic  inquiry  in  the  Empire,  and  he 
regarded  it  as  no  less  appropriate  that  a  university  situated  at  the  very 
heart  of  our  commercial  system  should  now  resolve  to  turn  the  dispas- 
sionate and  illuminating  eye  of  science  upon  the  facts  and  principles  of 
■commercial  life.  That  the  establishment  of  the  new  faculty  should 
iave  been  assisted  by  the  munificence  of  London  citizens  was  in  accord 
with  the  generous  traditions  of  the  metropolis,  and  he  trusted  that  in 
•every  well-conceived  scheme  of  improvement  the  university  might  rely 
upon  the  continuing  support  and  sympathy  of  the  great  community 
whose  interests  it  was  more  particularly  devised  to  promote.  The  im- 
portance of  the  University  of  London  was  not,  however,  to  be  measured 
by  the  benefits  which  it  had  conferred,  or  was  capable  of  conferring,  upon 
•the  students  of  the  metropolitan  area.  The  London  degree  was  valued 
far  beyond  the  limits  of  the  British  Isles.  It  was  becoming  increasingly 
evident  that  the  incomparable  advantages  which  the  capital  afforded 
ior  the  pursuit  of  the  higher  studies  in  many  departments  of  knowledge 


Electricity  Supply  in  Holland. 

Like  other  industrial  countries,  Holland  has  been  badly  affected  by 
the  high  price  and  difficulty  in  obtaining  supplies  of  coal.  Consequently 
a  national  scheme  of  electricity  supply,  with  a  network  of  high-tension 
transmission  lines  covering  the  whole  of  the  country  has  been  prepared. 
According  to  the  "  Board  of  Trade  Journal,"  the  projected  scheme  will 
cost  125,000,000  florins,  and  it  is  understood  that  as  Dutch  manufac- 
turers are  not  in  a  position  to  tender  for  all  the  plant  required,  a  fair 
proportion  of  this  will  be  ordered  abroad.  Already  orders  amounting 
to  over  £1,000.000  have  been  secured  in  this  country.  The  existing 
power  stations  will  be  allied  with  the  State  scheme,  the  former  being 
charged  with  the  10,000  and  latter  mth  the  50,000  volt  distribution  net- 
work. 

In  1913,  the  maximum  load  on  the  power  stations  was  45,600  kw.,  and 
the  total  annual  consumption  114,000,000  units,  but  in  1918  the  figures 
were  100.000  kw.,  and  240,000,000  units.  To  meet  present  require- 
ments the  Govermnent  Committee  appointed  to  report  on  the  question 
is  of  opinion  that  it  is  necessary  to  arrange  for  a  total  load  on  the  electric 
power  stations  ..f  iM.iiiKi.non  kw.,  giving  a  total  capacity  of  1,000,000,000 
units  per  annnni.  Siirh  n  supply  will  mean,  with  an  anticipated  popu- 
lation of  10. 1 .(Hill  luliaintants  in  the  next  30  years,  a  consumption  of 

100  imits  per  head  per  annum,  against  35-40  at  present.  This  will 
compare  with  a  pi'csent  approximate  consumption  in  the. United  States 
of  176  units  per  head,  140  for  Switzerland,  60  for  England,  and  50  for 
Germany.  This  estimate  does  not  take  into  account  the  electrification 
of  railways,  for  which  it  is  provisionally  estimated  that  250,000  kw.  will 
be  ultimately  necessary. 

iMMEDLiTE    DEVELOPMENT.?. 

The  construction  of  the  transmission  lines  for  the  whole  country  may 
take  from  5  to  10  years.  For  the  high-tension  network  three-phase 
current.  50  cj'cles,  is  to  be  adopted,  the  minimum  voltage  being  50,000 
The  capacity  recommended  for  the  stations  supplying  the  system  is 
30,000-75,000  kw.,  and  each  station  will  be  equipped  with  generators 
developing  15,000  kw.  Legislation  is  necessary  to  enable  the  Govern- 
ment to  take  over  the  supply  undertakings  which  are  necessary.  These 
are  the  Geertruidenberg  power  station  with  itsoO.OOO  volt  Unes  in  North 
Brabant,  and  the  recently-built  power  station  of  Amsterdam  muni- 
cipality. It  is  also  recommended  that  the  construction  of  high-tension 
lines  .should  commence  immediately  as  under  :  (1)  Roosendaal- Flushing 
or  Middelburg,  (2)  Helmond  or  Uden— South  Limburg,  (3)  Geertruiden- 
berg-Rotterdam-The  Hague-Amsterdam,  with  a  branch  line  to  Utrecht, 
and"  (4)  Uden-Nymegen-Arnhem-ZwoUe.  The  cost  of  this  portion  of 
the  scheme  is  estimated  at  35,000,000  to  40,000,000  florins. 

It  is  probable  that  a  special  Administration  is  to  be  created  for  the 
service.  Several  alternatives  have  been  under  consideration,  but 
preference  has  been  given  to  a  State  enterprise  under  which  the  supply 
of  electricity  is  to  l)e  a  direct  Governmental  service  endowed  with  a  large 
measure  of  freedom.  Working  agreements  will  be  made  as  to  the  supply 
of  current  and  the  sharing  of  profits  with  municipal  and  companies 
administering  the  scheme.  A  Committee  of  the  Society  of  Directors  of 
Electricity  Supply  Undertakings  in  Holland,  which  has  been  investi- 
gating the  scheme  for  some  time,  is  preparing  a  report,  parts  of  which 
iiave  been  issued.  The  Committee  has  calculated  that  for  loads  of  7  kw. 
to  20  kw.  per  sq.  km.  the  stations  for  transforming  the  energy  from 
50,000  and  100,000  volts  should  be  20  to  30  km.  apart.  It  appears, 
therefore,  that  about  50  transformer  stations  will  be  necessary  for  the 
country,  and  the  average  distance  apart  -will  be  25  km.  Another  part 
of  the  report  deals  with  the  feeding  of  the  high-tension  transformer 
stations,  the  cross-sections  of  the  lines,  &c.  The  calculations  are  based 
on  the  supposition  that  the  transformer  stations  are  25  km.  apart  and 
are  all  equally  loaded.  A  number  of  graphs  show  that  for  large 
but  sparsely  populated  districts  a  very  high  voltage  is  most  economical, 
whereas  for  heavily-loaded  industrial  centres  a  lower  voltage  is  to  be 
preferred.  It  is  stated  that  the  concentration  of  the  generation  of 
electricity  has  limits,  and  it  will  be  preferable  above,  say,  30  kw.  to 
50,000  kw.,  to  erect  more  power  plants  instead  of  having  a  heavier  high- 
t?nsion  distribution  system. 

The  transmission  of  electrical  energy  from  the  mining  district  is  dis- 
cussed in  a  separate  section  of  the  report,  and  it  is  stated  that  it  is  much 
more  profitable  to  transport  the  fuel,  unless  the  effective  value  of  this 
fuel  is  less  than  one  quarter  of  the  effective  value  of  coal  of  ordinary 
good  quality.  Supplying  a  part  of  the  country  with  electricity  from 
the  mining  "district  will  only  be  justified  if  there  is  a  very  inferior  fuel 
(bro%vTi  coal  and  minestones)  in  sufficient  quantity  at  hand.  As  there 
is  no  more  inferior  fuel  in  South  Limburg  than  can  be  consumed  by  the 
mines  in  their  own  power  plants,  there  is  no  urgent  need  to  build  a  trans- 
mission line  for  connecting  this  mining  district  \rith  the  other  part  of 
the  network.  The  advantages  of  centralisation  are  greater  than  those 
attainable  by  the  use  of  inferior  fuel,  but  there  should  be  advantages  in 
placing  the  whole  generating  plant  for  the  mining  district  under  one 
authority,  which  would  then  be  able  to  compete  in  the  electricity  supply 
of  the  southern  part  of  the  country.  The  mining  industries  will  require 
large  quantities  of  electricity,  and  it  will  be  advantageous  to  concentrate 
the  production  in  one  or  more  large  power  plants. 
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The  Development  of  Reyrolles. 


History  is  at  once  an  example  and  a  warning.  From  the  tirstwecan 
leam  how  enterprise  and  courage  in  the  foeo  of  ditlieiiltics  have  brought 
policies  to  a  successful  conclusion,  and  from  the  second  derive  much  useful 
information  as  to  the  avoidance  of  piftalls  into  which  the  unwary  might 
otherwise  be  temptetl  to  fall.  The  liistory  of  Messrs.  Reyrolles,  Ltd., 
which  firm  is  now  about  to  celebrate  its  twentieth  birthday,  fortunately 
provides  lessons  which  mainly  fall  into  the  first  of  these  classes. 

ReyroUe  *  Company,  Ltd.,  was  inaugurated  in  1901  for  the  manu- 
facture of  ordinary  designs  of  open  tyiH>  switchgear  and  accessories, 
including  motor  starters,  knife  switches,  tubular  fuses  and  wall  plugs. 
At  that  time  electrical  apparatus  of  a  substantial  design  and  sound 
workmanship  was  easier  to  design  than  to  obtain,  and  as  the  late  Mr. 
Reyrolle  had  in  his  earlier  works  in  London  already  established  a  reputa- 
tion for  thesi-  qualities  in  his  output,  it  is  not  surprising  that  the  business 
was  soon  thriving.  Two  or  three  years  later  the  additions  of  further 
experts  to  thc'slatf  alU>wed  attention  to  be  given  to  the  production  of  the 


the  general  electrical  engineering  developments  of  fonMgn  countries  it  will 
U-agrtfd  that  at  least  the  switchgear  standards  uphold  the  superiority 
of  Kritish  practice. 

During  the  war  Messrs.  Keyrollo  undertook  the  manufacture  of  shell 
fuses,  though  the  Company's  ordinary  prtMluetions  were  in  greater 
demand  than  ever  for  munition  factories  and  extensions  to  power  supply 
stations.  It  is  intea-sting.  however,  to  hear  that  much  was  learnt  from 
the  n'i>etition  |)roduetion  of  shell  fuses,  which  has  been  usefully  applied 
in  the  processes  of  switehgear  manufacture.  The  ordersat  pa^sentin  hand 
include  some  of  the  largest  eontrat'ts  ever  pliu'cd  for  switchgear  for  use 
in  (ja-at  Britain.  They  comprise  the  main  20,(Hlll  volt  controlling 
apparatus  at  the  new  capital  station  at  Dalmamock  and  similar  apparatus 
for  the  Nechells  of  the  Birmingham  Corporation. 

Messrs.  Keyrolle's  staff  have  always  kept  well  aba-ast  of  the  times 
with  the  a-sult  that,  whenever  some  new  demand  or  important  change 
takes  pliu'e  in  the  use  of  electricity,  the  Company  are  always  to  the  foro 
with  productions  which  embody  their  well-established  principles.  But 
the  restricted  size  of  the  works  and  the  difficulties  of  nuuuifiutua-  have, 
to  ii  LTeat  CXI.  lit.  liiiute.l  tile  s,  ..]..■  , .f  t li,.  supiijirs  t.i  ill.-  lioiiie  market. 


View  of  Reykoixe's  New  Shops. 


special  forms  of  switchgear  and  protective  devices  which  were  found  to 
be  necessary  on  the  larger  power  supply  systems  ai;d  with  the  employment 
of  higher  electrical  pressures  then  coming  into  use.  Certain  novel 
principles  of  design  were  introduced  including  the  complete  enclosure 
and  immersion  of  all  conductors,  while  new  methods  of  locating  and 
isolating  faults  were  developed  and  successfully  applied  to  the  power 
station  and  sub-station  equipment  of  the  local  power  companies  who 
were  thus  assisted  in  maintaining  a  continuity  of  supplj'. 

For  many  years  these  local  users  absorbed  the  whole  of  the  company's 
output  of  this  special  a])paratus,  and  information  thus  obtained  of  work- 
ing conditions  allowed  the  designs  to  be  modified  as  required  to  with- 
stand the  increased  stresses  which  occurred  as  the  generating  plant  grew. 
The  first  outside  tender  was  at  Stepney,  and  since  that  time  the  demand 
has  consistently  grown,  so  that  it  may  be  said  the  designs  are  now  firmly 
established  in  British  practice.     Indeed,  whatever  may  be  thought  of 


though  care  has  also  been  taken  to  keep  in  touch  with  the  fringe  of  the 
Colonial  and  foreign  markets.  As  an  example  of  the  influence  of  British 
practice  in  the  Continent,  we  may  mention  Holland,  whose  engineers  for 
the  Government  interlinking  scheme  have  visited  this  country  and  have 
ordered  armourclad  switchgear. 

The  Company  is  lucky  in  being  established  on  the  North-East  Coast> 
where  generating  plant  installed  for  electricity  supply  already  amounts 
to  over  300,000.kw.  over  an  area  of  more  than  1,000  square  miles.  It 
has  taken  full  advantage  of  its  opportunities,  but  it  is  nevertheless  handi- 
capped by  want  of  material,  room  and  plant.  As  to  material  improve- 
ments have  been  made  in  the  organisation  to  ensure  supplies  as  and 
when  required  by  the  shops,  but  with  more  adequate  facilities  for  produc- 
tion, a  more  fruitful  effort  to  supply  the  increasing  demands  will  become 
possible.  We  are  not  therefore  surjirised  to  learn  that  fresh  capital  is 
required,  but  we  shall  be  surprised  if  it  is  not  forthcoming. 


Association  of  Consulting  Engineers- 
Annnal  Dinner. 


•  The  annual  dinner  of  the  Association  of  Consulting  Engineers  held 
last  Friday  was  a  thoroughly  pleasant  function,  and  an  agreeable 
contrast  to  those  unwieldy  banquets  whea-  ceremony  is  pronounced 
and  where  the  speeches  are  delivered  to  the  accompaniment  of  a 
subdued  buzz  of  conversation.  The  chair  was  taken  by  Mr.  H.  J. 
Rofe,  Chairman  of  the  Committee  of  the  Association,  and  among 
the  guests  were  Viscount  Cowdrav,  P.C,  Mr.  L.  B.  Atkinson,  Capt. 
H.  R.  Sankey,  Mr.  Roger  T.  Smith",  Sir  John  Snell  and  Sir  F.  J.  WiUis. 

Mr.  W.  B.  Clode,  K.C,  proposed  the  toast  of  "  The  Association  of 
Consulting  Engineers,"  in  a  humorous  speech.  The  Chairmas,  in 
responding,  said  it  had  originally  been  held  in  certain  quarters  that 
the  Association  was  being  run  by  a  small  clique  of  engineers  for  their 
own  benefit.  This  was  far  from  the  case,  the  effect  of  the  Association's 
activities  had  certainly  been  the  raising  of  .the  status  of  the  profession  and 
the  maintenance  of  a  high  "standard  by  the  younger  members  as  well  as 
by  those  who  ha<l  been  long  established.  The  Association  was  now  well 
recognised  by  other  bodies. 

The  toast  of  the  "  Engineering  Institutions  "  was  proposed  by  the 


Chairman.  Capt.  Riai,i.  Saxkey,  in  reply,  desired  to  enlarge  the  toast 
so  as  to  include  more  than  the  three  main  institutions,  as  they  all  tended 
to  work  together.  He  also  referred  to  the  Registration  Bill  of  the 
Institution  of  Civil  Engineers  as  a  very  important  attempt  to  enable 
engineers  to  do  their  duty  to  the  public.  Mr.  R0OE14  T.  S.MiTd  also 
responded  to  this  toast,  but  he  was  by  no  means  so  ready  as  Capt.  Sankey 
to  accept  the  jiroposed  Registration  Bill.  He  pointed  out  that  the 
Institution  of  Electrical  Engineers  had  long  since  ceased  to  be  a  ptirely 
professional  body — it  now  represented  an  industry.  A  large  proportion 
of  the  members  were  now  engaged  in  manufacturing  and  in  this  branch 
of  work  the  highest  attainments  were  necessary.  It  would  be  difficult 
for  tile  Institution  to  adopt  the  principle  of  registration  unless  the 
scheme  could  include,  say,  the  wireless  engineer,  the  electro-metallurgical 
engineer  and  all  those  engaged  in  the  numerous  branches  of  manu- 
facturing. It  seemed  to  him  it  would  be  difficult  to  devise  a  classification 
that  would  be  adequate. 

Sir.  MiDGLEY  Taylor,  in  proposing  the  "  Future  of  British  Industries," 
referred  to  the  importance  of  electric  power,  water  power  and  oil  in  this 
country.  As  to  the  future,  this  would  depend  much  on  the  British 
working  man.  The  present  restriction  of  output  was  calamitous,  and 
he  wished  it  were  possible  to  impress  upon  the  minds  of  working  men 
the  need  for  giving  an  honest  day's  work  for  a  good  day's  pay. 

Lord  Cowdray  (President  of  the  Federation  of  Civil  Engineering 
Contractors),  in  responding,  said  he  had  no  fear  for  the  future.  The 
present  position  had  been  caused  largely  by  lack  of  knowledge  on  the^ 
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])art  of  the  Government.  It  was  impossible  to  ileal  satisfactorily  with 
labour  in  sectionsas  had  been  done.  As  tn  o\\.  th,-  .>ut|Hit  in  the  United 
States  had  increased  in  a  few  years  from  four  iiiiili"ii-  tn  ."hi  million  tons 
per  annum,  and  half  the  deposits  had  been  exliaust.d  thereby.  Experts 
held  the  view  that  only  another  20  years  supply  was  left.  It'Xvas,  there- 
fore, useless  to  build  extravagent  hopes  on  oil.  In  his  opinion,  to  use  oil 
for  steam  raising  was  simply  criminal  folly. 

Mr.  L.  B.  Atkinson-,  who  also  responded  to  this  toast,  remarked  that 
although  there  was  a  great  manufacturing  boom  at  present  we  might 


well  pause  to  consider  what  might  be  ahead.  Manufacturers  were  con- 
fronted daily  with  advances  in  wages  and  materials.  Leaders  of  Labour 
were  no  doubt  well  aware  that  increased  production  was  the  difficulty, 
but  at  the  back  of  all  the  trouble  was  the  fear  of  uu?nip!oyment.  The 
view  was  gaining  ground  that  the  normal  labour  eq^uipment  would  have 
to  b?  earned  by  each  industry  in  bad  times  as  well  as  in  good.  Thi, 
would  render  necessary  co-op.'ration  bi'tween  firms  so  a^  to  distribute 
the  work  with  some  evenness  during  bad  times,  and  it  would  b,-"  largely 
helped  by  standard'.sation. 


Mid-Lancashire  Electricity  District. 

It  has  been  officially  notified  that   the  Electricity  Commissioners  have 
provisionally  determined  that  the  undermentioned  area  shall  be  con- 


traction purposes  or  any  association  or  body  directly  concerned  with  the 
production  or  use  of  electrical  energy  within  the  district  may,  on  or 
before  Sept.  30  next,  submit  in  writing  a  scheme  for  eiifecting  such  im- 
provement in  organisation,  including  the  formation  of  a  Joint    Elec- 


M.4.P  OF  THE  MlD-L.VNC.iSHIRE  ELECTRICITY  DISTRICT. 


stituted  a  separate  electricity  district  for  the  purposes  of  the  Electricity 
(Supply)  Act,  1919,  that  is  to  say  : — 

The  County  Boroughs  of  Blackburn,  Blackpool,  Burnley  and  Preston  ; 
the  Borovighs  of  Aecrington,  Bacup,  Chorley,  Clitheroe,  Colne,  Darwen, 
Haslingden,  Nelson  and  Rawtenstall  ;  the  Urban  Districts  of  Barrow- 
ford,  Brierfleld,  Church.  Clayton-le-Moors,  Croston,  Fleetwood,  Fulwood, 
Great  Harwood,  Kirkham,  Lcyland.  Longridge,  Lytham,  Oswaldtwistle, 
Padiham,  Poulton-le-Fylde,  Preesall,  Rishton,  St.  Annes-on-the-Sea, 
Thornton,  Trawden,  Walton-le-Dale,  and  Withnell ;  and  the  Rural 
Districts  of  Blackburn,  Burnley,  Chorley,  Clitheroe,  The  Fylde,  Gar- 
stang  and  Preston.  The  area  of  the  new  electricity  district  is  shown  on 
the  accompanying  map. 

Objections  or  representations  may  be  made  on  account  of  the  inclusion 
of  any  area  in,  or  the  exclusion  of  any  area  from,  the  district,  and  all  such 
objections  or  representations  must  be  made  in  writing  to  the  Secretary 
of  the  Electricity  Commission  by  Sept.  30,  1920. 

The  Commissioners  consider  the  existmg  organisation  for  the  supply 
of  electricity  in  the  district  should  be  improved,  and  therefore  they 
intend  to  hold  a  local  inquiry  into  the  matter,  and  any  authorised  under- 
takers'or  any  railway  company  using  or  proposing  to  use  electricity  for 


tricity  .-Authority  for  the   district,  and  any  proposals  for  altering    or 
adjusting  the  boundaries  of  the  district  so  provisionally  determined. 


Proper    Assessment  of    Illumination. 

Not  many  years  ago  the  sole  criterion  in  judging  artificial  lighting 
was  the  candle-power  pi  the  lamp  ;  everybody  thought  in  terms  of 
candle-power.  If  lamps  of  a  certain  size  failed  to  provide  sutftcient 
lifht  for  the  purpose  in  view,  the  usual  remedy  was  to  install  larger 
lamps.  A  man  might  sav  that  a  20-c.p.  or  50-c.p.  or  90-c.p.  lamp  would 
be  necessary  to  light  a  particular  room,  without  having  the  slightest 
idea  of  the'degree  of  illumination  actually  required  or  produced.  In 
other  words,  he  tried  to  judge  the  sufficiency  or  insufficiency  of  the  light 
by  looking  at  the  candle-power  or  watts  rating  of  the  lamps,  and  often 
on  the  stfll  more  precarious  basis  of  apparent  brightness.  Nowadays 
this  rule-of-thumb  attitude  is  giving  place  to  a  more  scientific  con- 
ception of  the  function  of  artificial  lighting.  It  is  fairly  generally 
understood  that  candle-power  is  merely  the  basis  of  calculation— the 
raw    material    of   illumination.     The    thing    that   matters   is   effective 
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illumination  on  tlu  planr  or  tlirougliout  the  cubic  ar<<a  which  it  is  ilosirtHl 
to  light.  The  aim  of  the  luoileni  illuminating  entinwr  is  to  produce 
useful  aiiU  definite  ri'sults  in  the  sha)>e  of  foot-eandles  of  illumination 
for  the  lowest  possible  total  candle-jjower. 

In  many  factories.  es|x—i:illy  those  oi>erating  on  the  multi-shift 
system,  it  is  important  that  the  intensity  of  the  artificial  lighting  shouKl 
approximato  to  avcnige  daylight  values,  in  order  that  the  efficiency  of 
the  workers  shall  not  b«>  adversely  affected  during  night  work.  Nothing 
could  be  easier  than  to  measure  with  a  foot-candle  meter  the  intensity 
of  daylight  illumination  on  machines  and  benches,  and  then,  later  on,  to 
test  ths  artificial  illumination  in  the  same  manner.  Daylight  varies 
within  wide  limits,  but  every  factory  manager  has  a  pretty  good  idea 
of  what  constitutes  sufficient  daylight  for  efficient  working.  He  would 
probably  take  his  daylit;ht  nicasuivnients  on  the  .sort  of  day  that  is 
commonly  called  dull,  wlu  n  the  light,  although  not  of  very  high  intensity, 
is  well-ditfuscil.  and  comfortably  adequate.  The  test  values  obtained 
on  such  a  day,  in  a  factory  with  plenty  of  window  space,  coidd  bo  taken 
as  a  fair  standai-d.  Supposing  the  factory  manager  were  to  find  that  the 
average  daylight  values  necessary  for  good  vision  were  in  the  neighbour- 
hood of  8  or  1(1  foot-candles,  and  that  the  average  intensity  of  his 
artificial  lighting  was  about  2  foot-candles,  he  would  need  no  other  e.\- 
planation  of  the  slackening  in  production  in  the  winter  aft<?moons  and 
during  the  night  shift.  And  if  he  is  a  wise  man  he  will  send  for  an  illu- 
minating engineer  and  ask  him  to  correct  the  discrei>ancy. 

The  Skcme  Works,  Darlington,  pro\ides  an  example  of  artificial 
lighting  designed  to  i)roduce  illumination  results  roughly  equivalent  to 
diffused  dayUght.  Mazda  half-watt  type  lamps  in  mazdalux  metal 
reflectors  aretixedclo.se  to  the  ceiling  and  are  .sjiaced  to  ensure  an  even 
distrbution  of  light.  The  illumination  on  the  working  plane  is  of  a 
higher  intensity  than  is  commonly  employed,  but  it  is  not  a  bit  too  high 
for  the  maintenance  of  maximum  s|K'e(l  and  accuracy  of  production. 
The  effect  is  roughly  what  one  would  expect  to  find  by  day  in  a  factory 
Mrith  a  saw-tooth  r  jof.  In  this  particular  interior  the  walls  and  ceiUngs 
are  comparatively  dark,  and  semi-indirect  lighting  was,  therefore,  not 
<onsideit;d  suitable.  The  distribution  and  diffusion  of  the  illumination 
are  remarkably  good,  and,  owing  to  the  high  sus])ension  of  the  units 
and  the  depth  of  the  mazdalux  reflectors,  there  is  no  ])erccptible  glare. 
In  designing  the  installation  the  fundamental  consideration  was  the 
intensity  in  foct-candles  on  the  working  plane.  That  the  pre-arranged 
value  was  obtained  for  a  relatively  low  energy  expenditure  is  a  tribute 
to  the  high  efficiency  of  the  light  units  and  to  the  skill  of  the  British 
Thomson-Houston  Company's  illuminating  engineers. 


Commercial     Topics. 


Nov  Gable-Laying  Steamer. 

A  new  cable-laying  and  repairing  steamer,  the  "  Lady  Denison-Pender  " 
■was  launched  at  Govan  on  Saturday  from  the  yards  of  the  Fairfield 
Shipbuilding  &  Engineering  Co.  The  new  vessel  is  a  twin-screw  steamer, 
and  is  282  ft.  8  in.  in  length,  38  ft.  in  breadth,  25  ft.  in  depth  to  shelter 
deck,  of  2,000  tons  gross,  and  1,900  tons  carrying  capacity  on  a  draught 
of  17  ft.  t)  in.,  and  with  a  speed  of  12  knots.  She  is  rigged  as  a  two- 
masted  schooner,  with  two  .5-ton  derricks  on  the  foremast,  and  she  will 
be  fitted  with  the  Marconi  system  of  wireless  telcgra])hy.  There  are 
three  cable  tanks,  having  a  total  capacity  of  20,830  cubic  feet,  or  600 
nautical  miles  of  cable.  There  are  also  two  sets  of  cable-working 
machincr}',  with  bow  sheaves  of  an  improved  pattern.  There  is  accom- 
modation for  a  complement  of  100,  with  hospital,  surgery,  cable-testing 
room,  refrigerating  chamber,  large  chart-room,  and  the  usual  workshops 
and  store-rooms.  The  propelling  machinery  consists  of  two  sets  of  three- 
crank,  triple-expansion  engines,  having  cylinders  15J  in.,  25  in.,  and  41  in. 
in  diameter  respectively,  and  a  stroke  of  30  in.  Steam  is  supplied  by 
three  single-ended,  cylindrical  boilers  fitted  with  Howden's  system  of 
forced  draught.  In  addition,  there  are  arrangements  for  burning  oil 
fuel  on  the  Wallsend-Howden  system,  and  there  is  also  a  comijlete 
installation  of  independently  driven  auxiliary  machinery. 

There  were  present  at  the  launch  Sir  John  and  Lady  Denison-Pender, 
Rear-Admiral  Grant,  joint  managing  director  of  the  Eastern  Company 
and  Mrs.  Grant ;  Mr.  F.  A.  Johnston,  director,  and  Mr.  F.  C.  Moss, 
Glasgow  representative  of  the  company  ;  Mr.  W.  H.  Tweedy,  Mr.  J.  L. 
Geddes,  Capt.  Wightman,  Mr.  W.  H.  Skinner,  &e. 

Sir  ALKX.4XDEK  Gk.\('IF.,  K.B.E.,  M.V.O.,  Chairman  of  the  Fairfield 
Company,  presided  at  the  subsequent  luncheon  and  proposed  "  Success 
to  the  New  Ship  and  the  Health  of  Lady  Denison-l'cndcr."  It  might 
not  be  generally  realised  that  the  Eastern  Telegraph  Company  had  done 
great  work  for  the  Empire  during  the  war.  Very  few,  if  any,  companies 
had  done  so  much,  and  in  concluding  he  ])resented  Lady  Denison-Pender 
with  a  silver  bowl  as  a  souvenir  of  the  launch. 

Lady  Dexisox-Pexdek  having  replied  personally.  Sir  .Joiix  Desison- 
Pexder  also  acknowledged  the  toast.  He  said  the  new  vessel  was 
of  a  special  class,  and  she  would  take  her  place  in  a  fleet  of  17  steamers 
which  took  turns  of  duty  in  all  parts  of  the  world.  These  vessels  were 
always  ready  to  leave  harbour  at  any  time  when  cables  required  attention. 
Before  the  war  the  company  had  sufficient  cable  capacity  to  allow  for 
breakages,  but  after  the  war  began  two  of  the  European  cable  companies 
dropped  out  and  the  traffic  on  the  Eastern  Company's  lines  increased  in 
consequence  by  about  300  per  cent.  That  entailed  very  great  delays, 
and  traffic  began  to  pile  up.  During  the  past  twelve  months,  however, 
they  had  been  able  to  lay  another  direct  line  practically  between  this 
country  and  Bombay,  and  that  was  finished  the  week  before  last.  At 
one  time  the  delay  in  cabling  to  the  East  extended  to  five  or  six  days. 
Now  it  was  only  about  24  hours,  while  they  worked  off  arrears  every 
week-end  and  were  clear  on  Monday  morning. 


Health  Insurance  Changes. 

The  Xiithiiial  lli-.iltli  Insurance  Act,  1920  which  has  received  the  Royal 
assi-nt,  niukcs  ini|ioitant  changes  in  the  benefits  and  contributions  under 
the  Health  Insurance  scheme  to  operate  from  July  ."•  next.  The  normal 
rate  of  sickness  benefit  will  be  raised  from  10s.  to  l.">s.  a  week  in  the  case 
of  men  and  troni  7s.  Od.  to  12s.  in  the  ease  of  women.  Disablement 
benefit  will  b,-  raised  frrom  59.  to  Ts.  Od.  for  men  and  women,  and  the 
maternity  bi-nefit  from  30s.  to  408, 

In  order  to  provide  for  the  increase  of  benefits,  the  joint  weekly  con- 
tribution is.lo  be  increased  from  7d.  to  lOd.  in  the  case  of  men  and  from 
Od.  to  9d.  in  the  case  of  women,  of  which  the  employer's  iiortiun  will 
normally  be  .'id.  in  each  case.  The  contribution  cards  from  the^week 
b<"ginning  July  5  must  therefore  be  stamped  at  the  rate  of  lOd.  aweek 
for  men  and  9d.  for  women, 

*  *  *  * 

Electrical  Development  in  India. 

We  have  recently  referred  to  the  signs  of  industrial  progress  in  India 
and  to  the  desirability  of  British  manufiu'turcrs  and  exporters  keeiung 
in  touch  with  the  demands  of  the  local  markets.  There  is  great  post-war 
activity  in  all  branches  of  engineering,  but  particularly  in  that  of  elec- 
tricity supjjly.  Proof  of  this  activity  is  given  in  the  recent  report  of  the 
directors  of  the  Calcutta  Electric  Supply  Corporaticm  which  refers  to  the 
desire  of  the  Indian  tlovernmcnt  to  encourage  the  development  of  the 
economic  rcsources  of  the  country.  As  the  result  of  a  report  by  their 
engineers,  the  company  find  themselves  inevitably  committed  to  a  great 
increase  of  their  system.  The  sum  immediately  involved  is  not  less  than 
li  millions  sterling.  The  capacity  of  the  power  station  must  be  more 
than  doubled  and  the  distribution  network  extended  in   like  proportion. 

The  Madras  Electric  Supply  Cor])oration  also  iirojiose  to  make  con- 
siderable extensions  of  their  plant  and  mains.  Four  2.50  kw.  rotary 
converters  and  a  water-tube  boiler  have  been  ordered,  and  will  be  shipped 
about  the  end  of  the  year,  when  additional  mains  will  bo  available.  In 
\iew  of  the  increasing  demand  for  energy  an  additional  3,000  kw.  turba- 
altemator  is  necessary,  and  in  order  to  provide  the  monsy  a  new  capital 
issue  is  to  be  made. 

Judging  by  the  statement  made  at  the  meeting  of  the  Oriental  Tele- 
phone &  Electric  Company  last  week,  the  demand  for  telephone  plant 
and  apparatus  is  also  very  brisk.  At  both  Bengal  and  Bombay,  whore 
good  progress  was  made  last  year,  there  are  long  waiting  lists  of  sub- 
scribers and  complaint  is  made  of  the  difficulty  in  getting  supplies.  As 
the  Govenunent  is  likely  to  exercise  its  right  to  purchase  the  under- 
takings in  1923  the  normal  rate  of  progress  will  probably  be  affected  for 
some  time  to  come  unless  the  company  can  come  to  a  working  agreemsnt 
with  the  Govenunent. 

*  *  *  * 

Exhibits  of  British  Goods  Abroad. 

Some  s  •vcn-  critic  ism  of  the  exhibition  of  British-made  goods  which 
was  held  in  -Athens  in  October  and  November  last  is  contained  in  the 
Commerce  rejiorts  of  the  United  States  Consul-General  (Mr.  W.  Weddell) 
at  Athens.  It  is  sometimes  well  to  see  ourselves  as  others  see  us,  and, 
though  some  of  the  strictures  passed  on  the  exhibits  are  unmerited,  there 
is  a  certain  amount  of  truth  in  some  of  Mr.  Weddell's  statements.  He 
admits  that  the  greater  portion  of  the  exhibits  were  sold,  and  that  orders 
had  been  i)laced  for  large  quantities  of  goods  for  future  delivery  ;  but, 
considered  in  its  larger  aspects,  the  scheme  and  its  working  out  must 
be  considered  a  failure.  In  size  alone  the  exposition  fell  below  the 
average  State  fair  in  America,  and  in  many  lines  there  were  indications 
that  the  potential  market  had  not  been  closely  or  intelligently  studied 
by  the  exhibitors.  In  many  lines  exhibits  were  not  of  a  serious  character, 
lii'ing  little  more  than  the  samples  which  an  active  commercial  traveller 
in  the  States  would  carry  with  him  on  his  usual  rounds  ;  some  even  fell 
below  this  standard.  The  Near  Eastern  market  was  not  properly  studied 
by  the  British  manufacturers  before  planning  their  exhibits.  For 
example,  not  a  single  cigarette-making  machine,  nut  a  machine  for 
cleaning  currants,  or  a  wood-working  machine  was  to  bj  seen.  Olive 
and  wine  pressing  machinery  was  also  lacking.  Weaving,  spinning  and 
hosiery  machines  were  not  to  be  found.  On  the  other  hand,  massive 
machinery,  which  could  only  be  sold  in  a  highly  industrialised  country, 
was  prominently  exhibited.  An  attempt  was  made  to  push  wall  pajjers, 
and  this  in  a  country  where  the  article  is  iJractically  unknown.  English 
woollen  fabrics  were  inadequately  represented  by  only  about  half  a  dozen 
tirnn. 

An  equally  serious  drawback  to  the  success  of  the  undertaking  was 
the  fact  that  many  of  the  firms  declared  themselves  ready  to  take  orders 
for  future  delivery  only,  in  some  cases  after  many  months.  The  ex- 
hibition was  disproportionately  small,  if  intended  to  be  truly  represen- 
tative of  British  manufacturers.  It  was  opened  too  soon  and  before  the 
exhibits  were  ready,  so  that  for  a  long  period  interested  visitors  were 
able  to  see  in  many  stalls  only  unopened  packing  cases  containing  articles 
which  they  were  desirous  of  examining. 

The  report  bears  evidence  of  first-hand  knowiedge  of  the  Near  East 
niarkets  on  the  part  of  Mr.  Weddell,  and  though  the  criticism  and  analysis 
of  the  exhibits  may  be  unduly  severe,  we  think  that  the  matter  should 
receive  careful  attentitm  by  British  manufacturers  and  exj)ortjrs.  The 
Athens  exhibits  may  have  been  lacking  in  some  respects,  due  mainly  to 
transport  and  other  difficulties  ;  but  it  would  be  well  to  make  a  closer 
and  better  study  of  local  requirements  before  embarking  on  any  similar 
venture  in  future. 


June  4,  1920. 


THE  ELECTRICIAN. 


629 


Electricity  Supply. 


The  Stoke  Newixotox  (London)  Borouu'li  Council  has  been  authorised 
to  borrow  £300  for  extension  of  mains  services. 

The  new  streets  in  Terry  are  to  be  illuminated  electrically  by  the 
Aberdeen  Watching  and  Lighting  Committee. 

Wimbledon  Corporation  has  applied  to  the  Electricity  Commissioners 
for  sanction  to  a  loaii  of  £40,000  tor  additional  generating  plant. 

It  is  proposed  to  install  an  additional  1.000  kw.  or  1,500  kw.  turbo- 
•altemator  at  Exeter,  and  the  sanction  of  the  Electricity  Commissioners 
is  being  sought. 

Wrexham  Corporation  has  applied  for  authority  to  expend  £17,000 
on  a  new  boiler,  stoker,  coal  bunkers,  economisers  and  a  water  softener 
at  the  Electricity  Works. 

Of  the  profit  of  £2,377  on  the  past  year's  working  of  the  Bury  (Laxcs) 
Corporation  electricity  undertaking  £1,000  is  being  used  for  relief  of 
rates,  and  the  remainder  is  being  placed  to  reserve. 

The  town  of  Lanark,  wliich  is  fast  b?coming  a  manufa-jturing  and 
industrial  centre,  is  anxious  to  have  the  advantages  of  electricity  supply, 
and  an  electrical  engineer  is  to  report  on  the  question. 

The  Lurgas  Urban  Council  electric  supply  scheme,  which  was  held  up 
owing  to  the  war,  will  probably  be  carried  out  as  soon  as  Mr.  Pleasance, 
consulting  engineer,  has  prepared  revised  estimates  of  the  cost. 

Tyrone  County  Council  has  authori.sed  the  Fintona  Electric  Lighting 
•Company  to  erect  poles  and  overhead  wires  for  lighting  and  power  supply. 
There  are  some  local  mills  «  hich  will  probably  adopt  the  electric  drive. 

The  NewcaStle-on-Tvxe  Corporation  are  to  be  asked  to  instruct  the 
Parliamentarj-  Committee  to  consider  the  question  of  the  exercise  by  the 
•Corporation  of  their  rights  of  purchasing  the  electric  lighting  under- 
takings in  the  city. 

Bradford  Electricity  Committee  recommends  the  Corporation  to 
obtain  estimates  of  the  cost  of  a  new  boiler  house  and  for  four  boilers, 
stokers,  coal-handling  plant,  &c.,  at  the  Valley-road  electricity  works, 
which  are  calculated  to  entail  an  exiJenditure  of  £322,700. 

Extensions  of  the  Darlington  electricity  works  have  been  decided 
upon  by  the  Electricity  Committee.  It  is  proposed  to  install  four  new 
boilers  and  two  5.000  kw.  generating  sets.  Two  boilers  and  one  generat- 
ing set  will  be  ordered  immediately  so  as  to  provide  for  the  prospective 
demands  of  next  winter. 

Bcrnley  Corporation  has  applied  for  sanction  to  a  loan  of  £120,000 
for  extensions  of  plant,  and  £20,000  for  mains.  The  lowest  tender  for 
the  required  plant  amounts  to  £120,000.  and  10  months  will  be  required 
for  the  completion  of  the  work.  As  the  tenderers  stipulate  for  an  increase 
in  the  amount  in  the  event  of  a  rise  in  the  price  of  materials  and  wages, 
the  estimate  of  £120,000  may  be  exceeded. 

Electric   Traction. 

The  strike  of  Sw.\nsea  tramway  and  omnibus  eraijloyees,  which  lasted 
33  days,  has  ended,  and  the  men  returned  to  work  on  Saturday  last  on 
the  terms  offered. 

Yorkshire  County  Council  has  authorised  the  Keighley  Corporation 
to  extend  the  trackless  trolley  car  service  from  the  present  terminus  at 
Ingrow  Cross  Roads  to  Oxenhope.  a  distance  of  3f  miles. 

By  arrangement  with  the  Middlesex  and  .Surrey  County  Councils,  the 
London  United  Tramways  has  been  allowed  to  increase  the  existing 
fares  bj"  50  per  cent.,  except  in  the  case  of  workmen's  fares,  which 
are   to  remainunchanged. 

The  Home  Office  has  sanctioned  the  use  of  small  electric  locomotives 
IN  coal  mines.  Tnese  locomotives  which  have  hitherto  been  employed 
in  iron  mines  as  feeders  from  the  faces  to  the  main  roads,  are  designed  to 
haul  a  load  of  10  to  15  tons  on  the  level,  or  about  3  tons  up  a  gradient  of 
1  in  30.  The  overall  length  is  6  ft.,  w'ith  a  wheel  base  of  2  ft.  4  in.,  but 
they  may  be  made  to  suit  any  gauge  of  track  from  19  in.  upwards.  Each 
locomotive  carries  a  battery  of  24  cells  of  the  iron-clad  Exide  type,'with  a 
capacity  of  193  ampere-hours.  These  are  charged  from  a  station  in 
the  mine,  the  current  Ijeing  derived  through  a  converter.  A  normal 
charge  is  equivalent  to  a  mileage  of  20  to  25  miles,  and  the  locomotive 
has  a  rated  speed  of  six  miles  per  hour  when  light,  and  five  miles  on  load. 

Tenders  have  been  invited  from  the  leading  electrical  engineering 
firms  for  the  equipment  of  the  Post  Office  Tube  Railway',  on  which 
&utomaticall}--operated  trains  are  to  be  run.  The  system  to  be  employed 
has  been  evolved  after  investigation  by  the  engineers  of  the  Post 
Office.  Many  trial  runs  have  been  made  on  an  experimental  track  at 
Woolwich,  in  which  the  gauge,  gradients  and  radii  of  curves  of  the  actual 
line  were  reproduced,  and  it  has  been  shown  that  the  method  is  capable 
of  achieving  all  that  is  required.  It  is,  however,  announced  that  if  any 
firm  has  an  alternative  method  or  any  improvement  to  suggest,  it  will 
receive  consideration.  The  first  section  of  the  "  Tube  "  exteiids  from  the 
western  terminus  at  the  Paddington  District  Office  to  the  Eastern  District 
Office  at  Whitechapel,  a  distance  of  about  ti.V  miles  ;  the  line  will  not  only 
link  up  these  two  offices,  but  also  th?  Western  District  and  Western 
•Central  District  post  offices,  the  Western  Parcels  Office,  the  mail  sorting 
office  at  Mount  Pleasant,  the  new  General  Post  Office,  the  North-Western 
Railway  through  the  Broad-street  terminus,  and  the  Great  Eastern 
Railway.  To  avoid  other  tube  lines,  the  depth  of  the  railway  from  the 
surface  varies  between  28  ft.  and  about  90  ft.  The  original  estimate 
of  cost  was  about  £950,000,  but  this  figure  has  been  greatly  exceeded 
owing  to  the  cost  of  labour  and  materials.  Considerable  extensions  are 
-contemplated  should  the  working  of  the  railway  prove  satisfactory. 


Telegraph  and  Telephone  Notes. 

The  U.S..\.  House  of  R."prcsentatives  has  passed  a  resolution  authoris- 
ing the  Xavy  Department  to  continue  for  a  period  of  not  mure  than  two 
years  the  operation  of  all  wireless  stations  for  the  use  of  the  public. 
The  resolution  -nill  be  considered  by  a  conference  of  the  Senate  and  the 
House.     The  charges  are  to  be  fixed  by  the  Saeretary  for  the  Navy. 

It  has  been  decided  to  recruit  at  once  150  wireless  operators  and  a 
number  of  wireless  electricians,  fitters  and  instrument  makers  for  the 
Army  Sign.vl  Service.  Applicants  must  be  between  18  and  25  years 
of  age  if  enlisting  on  normal  engagements,  and  ex-soldiers  enlisting  for 
two,  three,  or  four  years  mth  the  Colours,  and  men  who  have  not  pre- 
viously served  in  the  Army,  enlisting  for  similar  periods,  must  be  between 
IS  and  38  years  of  age.  A  bounty  of  £100  will  be  paid  after  passing  the 
trade  test  as  wireless  operators,  and  of  £50  to  those  passing  the  test  as 
electricians,  &c. 

Last  week  Renter  announced  that  the  Pacific  Cable  Board  was 
considering  the  laying  of  a  duplicate  cable  from  Vancouver  to  Norfolk 
Island,  a  distance  of  6,500  miles.  The  cable  could  not  be  completed 
until  1921,  and  would  cost  nearly  £4,000,000.  The  existing  Pzcitio  cable, 
which  was  completed  in  December,  1902,  was  laid  by  the  Telegraph  Con- 
struction &  Maintenance  Company  for  the  sum  of  £1,795,000. 

We  are  informed  that  the  announcement  is  unauthorised,  and  conveys 
a  wrong  impression.  The  Pacific  Cable  Board  desire  to  state  that,  while 
the  question  of  improving  cable  communications  in  the  Pacific  is  natur- 
ally receiving  their  attention,  no  decision  has  yet  been  taken,  and  the 
matter  has  not  yet  been  considered  by  the  Governments  which  are 
partners  in  the  Pacific  Cable  (the  United  Kingdom,  Canada,  Australia, 
and  New  Zealand). 

The  Imperlal  Wireless  Telegr.4phy-  Committee,  which  was 
appointed  in  November  last  (with  Sir  H.  Norman  as  chairman)  to  prepare 
a  complete  scheme  of  Imperial  wireless  communication,  has  presented  a 
unanimous  Report.  According  to  "  The  Times "  the  Report  is  long 
and  covers  the  whole  field  of  long-distance  wireless  telegraphy.  The 
Committee  has  considered  what  high-power  wireless  stations  it  is  de- 
sirable, on  commercial  or  strategic  grounds,  that  the  Empire  should 
ultimately  jjossess.  It  has  prepared  estimates  of  the  capital  and  annual 
costs  of  each  station  and  the  life  of  the  plant  and  buildings,  the  probable 
amount  of  traffic  and  revenue  which  may  be  expected  from  each  station. 
The  stations  recommended  are  placed  in  their  order  of  urgency.  It  is 
expected  that  as  the  question  is  one  of  national  and  Imperial  interest 
the  Report  will  be  published  without  delay. 

Our  enterprising  contemporary,  the  "  Daily  Mail,"  has  created  a  record 
in  the  history  of  journalis.m  by  the  inauguration  of  a  wireless  tele- 
phone Service.  On  Friday  afternoon  two  messages,  sent  by  a  reporter 
from  the  Marconi  station  at  Chelmsford,  were  picked  up  by  the  receiving 
set  recentlj'  installed  in  the  London  office  of  the  journal,  the  transmission 
being  made  on  a  wave-length  of  2,800  metres.  The  Postmaster-General's 
authorisation  limited  the  experiment  to  20  minutes.  The  first  message 
related  to  experiments  carried  out  at  Chelmsford  in  wireless  telephony 
between  an  aeroplane  in  flight  and  the  ground  station,  and  the  second  ta 
a  police  court  case  heard  at  Chelmsford.  The  messages  were  taken  down 
in  shorthand  by  other  reporters,  and  a  song  lasting  two  minutes  con- 
clud?d  the  tjst.  ""  Listeners  in "  in  various  parts  of  the  country, 
including  a  member  of  The  Electrician  staff  at  Watford,  and  others  at 
Birmingham,  Canterbury,  Cleethorpes  and  Sale  (Cheshire),  heard  the 
messages  distinctly. 

Imperial  and  Foreign  Notes. 

An  offer  by  Launceston  (Tasmania)  Council  to  supply  electrical 
energy  to  the  township  of  Sr.  Leonards,  about  five  miles  away,  is 
being"  considered  by  the  St.  Leonards  Council. 

Among  the  various  projected  Colonial  electric  supply  schemes  are  the 
following  : — In  .Jamaica  it  is  proposed  to  spend  about  £200,000  on  hydro- 
electric works.  Electric  hghting  is  being  introduced  in  the  Seychelles, 
and  tenders  for  the  lighting  of  Port  Victoria  in  Mahe,  are  being  invited. 
The  programme  of  the  Development  Board  of  the  Government  of  the 
Bahamas  includes  the  development  of  electricity  works,  cold  storage 
plants,  &c. 

Owing  to  their  utility  in  strikes.  Oil-Electric  Locomotives,  which 
have  been  used  with  success  on  the  Nord  railway  system,  are  to  hi 
brought  into  more  general  use  in  France.  The  number  of  lorries  needed 
for  provisioning  Paris  would  be  over  4,000,  but  50  oil-electric  locomotives, 
which  can  be  driven  by  one  man  each,  would  ensure  the  provisioning 
of  the  city.  Thus  some  50  or  60  volunteers  able  to  drive  these  engines 
would  be"  sufficient,  and  a  school  has  been  organised  at  Saint  Eulien, 
near  Saint  Dizier,  where  the  Saint-Chamond  Company  already  has  120 
such  locomotives. 

It  is  reported  that  the  question  of  developing  the  international  section 
of  the  River  Douko,  where  450,000  h  p.  can  be  obtained,  is  the  subject 
of  negotiations  between  the  Governments  of  Portugal  and  Spain.  A 
commission  from  the  Portuguese  Ministry  of  PubUc  Works  is  in  Madrid 
for  the  purpose  of  discussing  with  delegates  of  the  Spanish  Ciovernmsnt 
the  division  of  the  power  from  the  projected  hydro-electric  works.  If  the 
negotiations  succeed  it  is  anticipated  that  a  great  part  of  the  available 
power  will  be  employed  onthe  Spanish  side,  in  the  electrification  of  certain 
sections  of  railway  line  in  the  Asturias  region.  For  about  75  miles  the 
river  forms  the  frontier  between  Spain  and  Portugal,  and  along  this' 
stretch  the  waters  descend  1,250  ft. 
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Institution  Notes. 

The  annual  convpraazionc  of  the-  Institi'tiux  nr  Klectrual  Esoi- 
NEEKS  will  be  liekl  at  the  Natural  History  Museum,  Croniwell-road,  South 
Kensington,  by  permission  of  the  trustees  of  the  Museum,  on  Thursday, 
July  1,  from  8  p.m.  to  1 1  p.m. 

At  the  Wireless  Sei-tion.vl  Meetiso  of  the  Ixstiti'Tios  of  Elec- 
TKiiAL  Enuixeeks  to  be  held  on  Wednesday,  .June  23,  at  IJ  p.m..  at  the 
Institution  of  Jleehanical  Engineers,  Storey's  Gate,  Westminster,  S.W.,  a 
Paper  will  be  read  by  Jlr.  B.  .S.  Gosaling,  entitled  "  The  Development  of 
Thermiooic  Valves  for  Xaval  Uses." 

Engineers  or  others  who  are  interested  in  the  Papers  to  be  read  at  the 
forthcoming  Inioki'OR.\ted  Mi-xk-ipal  Ei.ectrical  AsSociatiox  Con- 
vention, to  bo  held  at  Bradfonl,  and  who  wish  to  be  present  to  speak 
thereon,  should  comniuiiieate  with  the  Secretary,  I..M.E.A.,  Electricity 
Works,  Factory-lane,  Croydon. 

At  the  AcAUEMV  of  Sciesces,  Paris,  last  week,  M.  Berthelot  announced 
that  an  important  discovery  had  been  made  by  Dr.  Pech,  which  would 
ensure  the  protection  of  operators  against  the  effects  of  X-rays.  It 
consists  of  a  process  which  neutralises  the  ultra-violet  rays  by  the  simul- 
taneous application  of  infra-red  rays. 

Vacancies  on  the  Committee  of  the  Association  ok  Coxsultino 
EsoiXEERS  have  been  filled  by  the  election  of  the  following  members  : 
H.  R.  J.  Burstall,  W.  Vau.x  Graham,  K.  P.  Hawksley,  J.  H. "Rider  and 
A.  M.  Sillar  as  London  representatives,  and  James  Caldwell  and  F.  W. 
Hodson  as  country  representatives. 

The  following  have  been  nominated  Ordinary  Members  of  the  Wire- 
less Section  of  the  Ixstititiox  of  Electrical  Esoixeers  :  Messrs. 
R.  C.  Clinker,  C.  L.  Fortescue,  M.A.,  O.B.E.,  L.  B.  Turner,  M.A.  and 
Capt.  H.  J.  Round,  M.C.  Members  of  the  Institution  who  wish  to  become 
members  of  the  WiiX'lcss  Section  should  communicate  with  the  Secretary. 
The  qualitieations  are  they  must  be  "  actively  engaged  in  the  study, 
design,  manufacturi',  or  operation  of  wireless  of  liigh  frequency  engineer- 
ing'apparatus.  " 

Miscellaneous. 

The  Little  Wonder  Battery  Company,  Ltd.,  is  being  wound  up  volun- 
tarily, and  Mr.  R.  G.  Pye,  26,  Budge-row,  London.  E.C.4,  has  been 
appointed  liquidator.  A  meeting  of  creditors  will  be  held  at  26,  Budge- 
row,  on  .June  8. 

Two  men  were  accidentally  killed  by  electri;  shock  at  Newcastle- 
on-Tyne  on  Sunday  when  repairing  a  fuse  box.  The  two  killed  and 
another  were  engaged  in  connecting  up  the  wires,  when,  for  some  un- 
explained reason  the  current  was  turned  on. 

The  death  is  announced  of  Lieut.-Col.A.  Stowell  Joxes,V.C.,M.I.C.F., 
in  his  89th  year.  After  retiring  from  the  military  service  he  took  up 
sanitation  work  at  Wrexham,  and  he  became  an  authority  on  sewage 
disposal.  For  some  15  years  before  his  retirement  at  the  age  of  80,  he 
was  engaged  in  sanitation  at  .\ldershot. 

In  the  report  to  the  Home  Office  by  H.M.  Inspectors  of  Constabulary 
it  is  stated  that  the  police  in  many  places  have  expressed  a  decided  Pre- 
ference for  Electric  lamps  to  replace  the  oil  pattern  generally  in  use. 
Though  many  ex[jerimnets  have  been  made  the  "  perfect  police  lamp  "' 
htis  still  to  be  found,  and  it  is  stated  that  the  trade  itself  could  assist  in 
this  direction.  A  good  pattern  of  dry  cell  lamp  would  be  welcomed 
where  the  wet  accumulator  pattern  is  impracticable  on  account  of 
difficulties  of  replenishment,  or  unpopular  on  account  of  weight. 

The  termination  of  a  popular  .series  of  social  evenings  held  by  Pope's 
Social  Club  throughout  the  winter  was  marked  by  an  eminently  suc- 
cessful whist  drive  and  fancy  dress  ball  on  May  19,  at  which  Mr.  Stanley 
Carman,  Works  Manager,  Pope's  Electric  Lamp  Company,  was  pre- 
sent. There  were  many  striking  costumes  to  be  seen  among  those  worn 
by  the  600  members  and  friends  who  attended,  one  of  the  prize  Avinnera 
being  Miss  Nunny,  who  represented  an  up-to-date  '"  Pope  "  electric 
lamp.  At  the  close  of  the  proceedings  Mr.  A.  E.  Marx  (sales  manager) 
distributed  the  prizes. 

Educational. 

The  appeal  for  funds  for  the  Liverpool  University  is  meeting  with 
a  generous  response,  the  latest  donors  being  Mr.  T.  Harrison  Hughes,  who 
has  subscribed  £50,000  and  Messrs.  A.  Holt  &  Co.  who  have  given 
£5,000. 

The  total  of  the  Uxiversity  College  EN'orXEBRixo  Fcxd  is  now 
£32,375.  Recent  contributions  include  two  sums  of  £500  each  from 
America,  £250  from  the  Gas  Light  &  Coke  Company,  £50  from  the 
Igranic  Electric  Company,  and  5,000  frs.  from  M.  C.  P.  Eugene  Schneider. 
A  promise  of  apparatus  to  the  value  of  £50  has  been  received  from 
Messrs.  Nalder  Bros.  &  Thompson.  Contributions  may  be  sent  to  Prince 
Arthur  of  Connaught  at  42,  Upper  Grosvenor-strcet,  W.  I,  or  to  the  Hon. 
Treasurer,  Sir  Ernest  Moir,  at  University  College,  London. 

At  a  mass  meeting  of  technical  teachers  in  the  London  area  last 
week,  a  resolution  was  pa,ssed  urging  the  adoption  of  the  following 
minimum  scale  of  salaries,  with  a  substantial  increase  in  the  case  of 
teachers  in  the  London  area  :  Assistants,  £300  to  £6(10,  and  principal 
assistants,  £400  to  £7(10  in  ten  years.  Heads  of  departments  (three 
grades  according  to  work  and  responsibility  :  (a)  £500  to  £700  in  five 
years  ;  (6)  £600  to  £800  in  five  years  ;  (c)  £800  to  £1,000  in  four  years. 

It  was  resolved  to  press  for  an  immediate  reconsideration  of  salaries 
and  a  temporary  bonus  or  increase,  to  be  afterwards  incorporated  in 
any  scale  which  may  be  agreed  upon  by  the  Burnham  Committee. 


Tenders  Invited  and  Accepted. 

Grimsby  Cor|)oration  require  tcMdei-s  by  .lune  7  forc.h.l.  feeder  cables 
and  pilot  cables.     Spccitications  from  the  Hcu-ough  Klcctrical  Engineer. 
Carlisle  Corjwralion  re(|uire  tenders  by  June  25  for  3,(100  kw.  turbo- 
altenuitor  and  condensing  plant.     Specifications,  from  City  Electrical 
Engineer. 

Edixbi'ROII  Corporation  require  tenders  by  June  19,  for  e.h.t.  and 
l.t.  switchgear,  &e.,  for  their  Portobello  station.  Specilications  from 
the  Engineer. 

Warrixotox  Electricity  and  Tramways  Committee  require  tenders 
by  June  15  for  motors  and  transformers.  Specifications  from  Borough 
Electrical  Engineer. 

Bethxal  Grekx  (London)  Council  require  tt-nders  by  noon,  June  7, 
for  twoSttO  k.v.a.  transformers,  e.h.t.  and  l.t.  panels,  l.t.  feeder  cables,  &o. 
Specifications  from  the  Town  Clerk.    ■ 

Dl'NOAi.K  Urban  Council  require  tenders  by  6  p.m.  June  15  for  l.t. 
three-cored  impcr-insulated  lead-covered  and  armoured  cable  and  joint 
bo.xes.     Specilications  from  the  Engineer  and  Manager. 

London  County  Council  require  tenders  by  noon,  June  15,  for  4,000 
driving  and  3,500  trailing  wheel  tyres.  Forms  of  tender  from  the 
Manager,  L.C.C.  Tramways,  23,  Belvedere-road,  S.E.  1. 

Rhoxdda  Education  Committee  require  tenders  by  noon,  June  15^ 
for  wiring  their  Perth,  Tonypandy  and  Pentre  secondary  schools  (about 
489  points).  Specifications  from  Mr.  J.  M.  Bpwman,  Electricity 
Works,  Perth,  Glam. 

SoUT.iAMPTox  Corporation  require  tenders  by  .June  14  for  e.h.t.  switch- 
gear  for  control  of  three-phase  alternators,  converter,  transformers  and 
feeders  ;  h.t.  transformers  and  d.c.  panel.  Spioiiicationj  from  Borough 
Electrical  Engineer. 

The  Victorian  Railway  Commissioner.s  require  tenders  by  .July  14 
for  track  relays  (contreict  33,055)  and  twin-wire  cable  (contract  33,056), 
for  power  signalling.  Specification  from  the  Commissioners'  Offices, 
Spencer-street,  .Melbourne. 

Barxes  Urban  Council  require  tenders  by  noon,  June  7,  for  coal 
handling  plant  and  overhead  steel  or  ferro-concreto  bunkers.  Speci- 
fication from  the  Engineer  and  Manager,  Electricity  Works,  High-street, 
Mortlake,  London,  S.W.  14. 

Ince-ix-Makerkield  Urban  Council  require  tenders  by  June  15,  for 

(1)  two  electric  motor-driven  turbine  vertical  duplicate  pumping  sets;. 

(2)  two  horizontal  ditto  ;  (3)  cables  ;  (4)  conversion  of  winding  engine 
to  electric  drive  ;  (5)  switchgear.     Specifications  from  the  Clerk. 

Bedford  Corporation  electricity  department  invite  tenders  for  the 
supply  and  ereotion  of  one  2-ton  locomotive  jibcrane,  grab  and  track 
rails,  and  steam  and  other  pipework.  Specifications  from  the  borough 
electrical  engineer,  Mr.  R.  W.  L.  Phillips,  to  whom  tenders  by  June  21» 

Newport  (.Mr>ii.i  Coiiiinatiun  invitr  tciidcrs  fur  tiirliD-iiltarnator  and 
surface  condeiiMiij  pliut.  Ii  lilcr.  miiiniiii ,  ts.  ■ii,ui'_'lil  plant,  steel  flue 
and  stack,  ckc.  Sp  iilir^iiiciMs  Inirri  tlie  iKirouu'li  rlntrical  engineer  and 
tramways  manager,  Mr.  A.  Ninhols  Moore  ;  and  tenders  to  the  Town 
Clerk,  by  June  26. 

Leeds  City  Council  invite  tenders  for  a  steam  turbine,  three-phase 
alternator  and  exciter  of  1,200  kw.  capacity  or  thereabouts.  Specifica- 
tions from  the  manager  of  the  electricity  department,  Mr.  C.  Nelson 
Hefford,  1,  Whitehall-road,  Leeds,  and  tenders  to  the  Town  Clerk,  26, 
Great  George-street,  Leeds,  by  11  a.m.  June  14 


Dosc.\ster  Corporation  has  placed  an  order  for  two  turbo-generator 
sets  with  Messrs.  .J.  Howden  &  Company  at  £48,542. 

Rotherham  Corporation  has  placed  an  order  for  two  "  Orwell " 
electric  vehicles  with  Messrs.  Mossay  &  Company,  at  £1,340  each. 

St.  PancraS  (London)  Borough  Council  has  placed  an  order  Tfor  two- 
motor  converters  with  Messrs.  Bruce  Peebles  &  Company,  at  £6,350  each. 

An  order  for  the  supply  of  a  boiler  for  Wrexham  electricity  works  has 
been  given  to  Messrs.  J.  Thompson  Water  Tube  Boilers,  Ltd.,  at  £5,611. 

SoCTHEND  Corporation  has  accepted  the  tender  of  the  English  Electric 
Company  for  the  supply  of  24  40  H.p.  traction  motors,  at  £6,720,  and  for 
electric  brakes,  at  £1,8(30. 

The  contract  for  electric  traction  lamps  for  the  L.C  C.  tramways 
department  has  been  secured  byCryselco,  Ltd.,  the  Ma.\im  Lamp  Works 
and  Siemens  Brothers  Dynamo  Works. 

For  the  supply  of  three-core  and  four-core  l.t.  papar-insula  tod  cables 
NuxEATON  Corporation  received  ten  tenders,  varying  from  £6,203  to- 
£7,588  10s.,  and  that  of  the  Western  Electric  Company  (at  £6,289  16s.) 
has  been  accepted. 

Dundee  Corporation  has  accepted  tenders  of  Ferguson,  Pailin,  Ltd.. 
and  the  British  Thomson-Houston  Company  for  switchgear  and  trans- 
formers respectively.  The  contract  for  the  reinforced  concrete  founda- 
tions of  the  electricity  station  extension  has  been  let  to  the  Yorkshire 
Hennebique  Contracting  Company  at  £23,042.  1.53.  6d. 

Maidstone  Electricity  Committee  has  accepted  the  tender  of  the 
Union  Cable  Company  for  the  supply  and  laying  of  cables  to  Snodland 
and  the  Cherry  Orchard  Estate  at  £3(5,426  and  that  of  the  Pirelli-General 
Cable  Works  for  cables  for  the  supply  to  Tovil  at  £2,767.  Orders  have 
been  given  for  two  625  k.v.a.  static  transformers  to  the  Brush  Electrical 
Engineering  Company  (each),  £898  9s.,  at  £1,797,  and  for  one  500  kw.. 
rotary  converter  to  the  General  Electric  Company  at  £3,423. 
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Personal  and  Appointments. 

Bath  Corporation  has  increased  the  sa^lary  of  the  city  electrical 
engineer  (Mr.  F.  Teague)  from  £7(10  to  £850  per  annum. 

Mr.  A.  M.  Pemberthy,  of  Ruthin,  has  been  appointed  to  manager  of 
the  Galway  Electric  Light  Co.,  in  succession  to  Mr.  R.  Collins. 

The  Cardiff  tramway  employees  have  presented  Mr.  Arthur  ElUs,  their 
late  manager,  with  a  silver  inkstand,  and  Jlrs.  Ellis  with  a  silver  clock. 

Mr.  R.  H.  Stoekdale,  late  Government  electrical  engineer  in  Mauritius, 
has  been  appointed  local  manager  of  the  Oriental  Telephone  &  Electric 
Company. 

In  recognition  of  the  services  rendered  to  the  Yorkshire  &  District 
Tramwa3's  Managers'  Association,  Mr.  H.  England,  of  Wakefield,  has 
been  presented  with  a  silver  rose  bowl. 

On  Saturday  the  Walsall  tramway  and  motorbus  workers  gave  an 
official  farewell  to  Mr.  R.  L.  Horsfield  (general  manager)  and  Mrs.  Hors- 
field,  who  are  leaving  for  Cardiff,  and  a  presentation  of  an  oak  bureau 
was  made  to  them. 

Glasgow  Corporation  has  granted  the  following  increases  of  salary 
to  ofiicials  of  the  electricity  department :  Mr  G.  L.  Black,  assistant 
engineer,  from  £425  (bonus"£170)  to  £800,  rising  to  £1,000  by  £50  an- 
nually ;  Mr.  W.  T.  Calderwood,  constructional  engineer,  £450  (bonus 
£180)"  to  £700,  rising  to  £750  by  £25  annually  ;  Mr.  C.  W.  Marshall,  chief 
technical  assistant,  £320  (bonus  £154)  to  £600,  rising  to  £750  by  £25  ; 
Mr.  G.  Morgan,  stations  superintendent,  £320  (bonus  £154)  to  £600, 
rising  to  £750  by  £25  ;  Mr.  J.  R.  Cowie,  sub-stations  superintendent, 
£351  (bonus  £160)  to  £600,  rising  to  £750  by  £25  annually; 
Mr.  D.  Berry,  mains  superintendent,  £285  (bonus  £147)  to  £600,  rising 
to  £750  by  £25  annually  without  bonus  additions,  but  the  salary  of 
Mr.  R.  B.  MC'all,  secretary  and  treasurer,  has  been  increased  from  £600 
(bonus  £155)  to  £750,  with  bonus  additions,  and  the  salary  of  Mr.  S.  B. 
Langlands,  inspector  of  lighting,  from  £650  (bonus  £155)  to  £750. 

Business  Items,  &c. 

The  London  offices  of  the  Hackbridge  Cable  Company,  Ltd.,  have 
been  closed  dow'n  and  all  communications  should  be  addressed  to  the 
company  at  Hackbridge,  Surrey, 

The  Metropolitan- \'ickers  Electrical  Company,  Ltd.,  have  moved  their 
London  office  from  2,  Xorfolk-street,  to  4,  Central- buildings,  Westminster, 
S.W.I. 

The  partnership  between  Sydney  Birch,  Percy  H.  Tomkins  and  Ernest 
King  (trading  as  Ernest  King  &  Co.),  electricians,  engineers  and  con- 
tractors, 97,  Bridge-street,  Walsall,  has  been  dissolved.  Debts  by  Mr. 
Birch  and  Mr.  Tomkins. 

The  Tniss  Engineering  Electric  Transmission,  Lt<l.,  have  concluded 
arrangements  whereby  they  acquire  the  transmission  line  contracting 
department  of  Messrs.  J.  B.  Saunders  &  Company,  Ltd..  which  will, 
therefore,  become  incorporated  in  the  company's  organisation,  together 
with  the  services  of  Mr.  S.  G.  Leech,  M.I.E.E.,  as  the  director  of  contracts, 
with  a  staff  of  erecting  engineers,  linesmen,  &c.  The  Twiss  Engineering 
Electric  Transmission,  Ltd.,  are  expanding  their  works  at  Mildmay  Park 
and  laying  down  new  plant.  The  capital  has  been  increased  in  order  to 
deal  with  the  increasing  volume  of  business,  and  the  directors  have 
decided  to  simplify  the  name  of  the  company,  which  will  in  future  be, 
Twiss  Electrical  Transmission,  Ltd.,  the  head  office  remaining  at  62-63, 
Queen-street,  E.C.  4. 

As  from  the  1st  inst.,  Messrs.  Siemens  Brothers  &  Company,  Ltd., 
have  taken  over  the  lamp  and  supplies  department  of  Messrs.  Siemens 
Brothers  Dynamo  Works,  and  at  the  same  time  provision  is  being  made 
for  a  largely  increased  output  in  metal  filament  lamps,  which  will  hence- 
forth be  sold  under  the  trade  name  of  '"  Xcel."  This  name  will  apply  to 
all  tj'pes  of  the  company's  metal  filament  lamps,  including  the  standard 
vacuum,  half-watt  and  automobile  and  battery  lamps  (vacuum  and 
gas-filled),  as  well  as  the  helical  filament  traction  lamps  for  electric 
tramways  and  railways,  workshops  and  factories.  Messrs.  Siemens 
Brothers  &  Company  will  conduct  the  business  in  lamps  and  supplies 
from  the  same  addresses  in  London  and  the  Provinces  as  hitherto,  where 
attention  will  be  given  to  inquiries  regarding  the  whole  of  the  material 
manufactured  at  the  Company's  Woolwich  works,  such  as  wires,  cables, 
Stannos  wires,  telephone  and  telegraph  apparatus,  fluid  and  dry  cells, 
flash-lamp  and  torch  batteries,  &c.  The  showrooms  at  38/39,  tapper 
Thames-street,  London,  E.C,  have  been  redecorated  and  trade  buyers 
are  invited  to  call.  The  advice  of  the  illuminating  engineering  depart- 
ment jvill  be  at  the  disposal  of  contractors  in  connection  with  lighting. 

Catalogues,  Price   Lists,  &c. 

Messrs.  Greexwocid  &  Batlev.  Ltd.,  Leeds,  have  issued  a  catalogue 
giving  particulars  of  their  "  Bipol  '  electric  storage  batteries  for  pocket 
and  hand  lamps,  police  lanterns,  &c.,  and  also  of  the  "  Bipol  '  charging 
boards. 

A  pamphlet  just  issued  by  the  Cox-Cavendish  Electrical  Co.,  of  Twy- 
ford  Abbey  Works,  Acton-lane,  Harlesden,  N.W.IO,  contains  a  full 
illustrated  description  of  the  company's  app.\katus  for  the  X-eay 
ESAMiXATios  OF  3IATERLALS.  Specifications  of  the  two  sets  usually 
supplied,  together  with  prices  and  other  details  are  included. 

The  revised  (1920)  edition  of  section  X.  of  the  General  Electric  Com- 
pany's catalogue,  dealing  with  s«itchgear,  has  just  been  issued.  It 
forms  a  comprehensive  publication  regarding  all  apparatus  which  can  be 
considered  as  coming  under  the  heading  of  high  tension  switchgear.  It 
gives  details  of  oil  break  switches,  tension  hmiters,  Ughtning  arresters, 
choke  coUs,  isolating  links,  relays,  time  limit  fuses,  &c. 


Companies'  Reports,  &c. 

The  Rothesay  Tramways  Company,  Lt::'..  has  declared  a  dividend] 
of  3  per  cent,  on  the  ordinary  shares  for  the  past  year.  A  sum  of  £1.000 
has  been  placed  to  reserve  and  £1,692  carried  forward.  Mr.  W.  L. 
Madgen  has  been  appointed  chairman  and  Mr.  P.  N.  Gray  a  director  of 
the  company. 

The  profit  of  the  Lancashire  Dynamo  &  Motor  Company,  Ltd.,  for 
the  year  1919,  after  providing  for  debenture  and  bank  interest,  war 
taxation  and  income  tax,  was  £19,938.  With  £4.331  from  1918  the 
disposable  balance  is  £24,269.  The  interim  and  final  dividends  on 
the  preference  shares  absorbed  £1 ,879,  and  the  directors  propose  to  pay 
a  dividend  of  10  per  cent,  per  annum'  (tax  free)  on  the  ordinarj'  (as  in 
1918),  to  place  £447  to  reserve  and  to  carrj'  forward  £5,542.  No  settle- 
ment has  yet  been  arrived  at  for  excess  profits  duty  for  1917  to  1919, 
but  provision  has  been  made  to  cover  the  estimat»3d  UabiUty. 

The  revenue  of  the  Oldham,  Ashton  &  Hyde  Electric  Tramway, 
Ltd.,  for  the  year  1919  was  £59,102,  and  the  expenditure  (including 
£1,176  for  debenture  interest)  £42,572,  leaving  a  net  profit  of  £16,530, 
which,  added  to  £4,957  brought  forward,  makes  an  available  balance  of 
£21,487.  The  directors  propose  to  place  £10,000  to  reserve  fund,  to  pay 
the  year's  dividend  on  the  5  per  cent,  cumulative  preference  shares 
(£2,500)  and  a  final  dividend  on  the  ordinary  shares  at  rate  of  6  per 
cent,  for  the  j-ear  (of  which  an  interim  dividend  for  six  months  at  rate 
of  5  per  cent,  per  annum  has  been  paid),  leaving  to  b?  carried  forward 
£5.987.  The  local  authorities  in  whose  areas  the  company's  lines  are 
situated  hav.e  given  notice  of  intention  to  purchase  the  undertaking,  and 
the  arbitration  to  determine  the  price  will  take  jilace  shortly. 

The  net  profit  of  the  Peel-Conner  Telephone  Works,  Ltd.,  for  the 
year  ended  March  31  was  £31,595.  A  sum  of  £10,000  has  been  placed  to- 
general  reserve,  and  £5,000  to  depreciation  reserve.  Adding  £8,560 
brought  forward,  the  balance  is  £25,155.  An  interim  dividend  was  paid 
in  November  upon  preference  shares,  and  the  directors  recommend  pay- 
ment of  balance  dividend  on  the  preference  shares,  and  a  dividend  of 
2s.  per  share,  together  with  a  bonus  of  Is.  per  share  on  the  ordinary 
shares,  leaving  to  be  carried  forward  £8,155.  The  works  have  been  fully 
employed  during  the  year.  The  great  amount  of  orders  in  hand,  as  well 
as  the  growing  demand  for  telephone  equipment  throughout  the  world, 
necessitates  a  considerable  extension  of  works.  A  sits  has  been  acquired 
near  Coventry,  factory  buildings  are  in  course  of  erection,  and  a  quan- 
tity of  plant  has  already  bsen  secured.  The  funds  for  the  extensions  are 
being  provided  by  the  General  Electric  Companv'. 

The  report  of  the  Electric  Construction  Company,  Ltd.,  for  the 
year  ended  March  31  states  that,  after  providing  £6,304  for  debenture 
interest  and  £10,000  for  depreciation,  the  net  profit  is  £66,169.  Adding 
amount  brought  forward  (less  paid  on  account  of  excess  profits  duty)  and 
deducting  the  interim  dividends  on  the  preference  and  ordinary  shares, 
the  balance  is  £73,641.  The  directors  recommend  final  dividends  at 
rate  of  7  per  cent,  per  annum  on  the  preference  shares  and  at  rats  of 
9  per  cent,  per  annum  on  the  ordinary  shares  (making  "A  per  cent,  for 
the  year),  and  a  bonus  of  2|  per  cent,  on  the  ordinary  shares,  and  also  the 
transfer  of  £10,662.  10s.  to  general  reserve  (which  will  then  amount  to 
£100,000),  leaving  to  bs  carried  forward  £39,781.  The  extensions  of  the 
works  were  only  completed  in  time  to  psrmit  of  their  contributing  in  a 
small  degree  to  the  profits  of  the  past  year.  The  moulders'  strike  caused 
great  disorganisation,  which  will  continue  to  bs  felt  during  the  new  year. 
The  enlarged  premises,  however,  will  permit  of  an  increased  turnover, 
and  the  volume  of  unexecuted  orders  exceeds  that  of  any  previous  period. 

For  the  year  1919  the  profit  of  Richardsons.  Westsarth  &  Company, 
Ltd.,  was  £185,040.  Adding  balance  from  1918  and  deducting  year's 
arrears  of  preference  dividend,  the  balance  is  £187,857.  Out  of  this  has 
been  paid  interest  on  41  per  cent,  perpetual  debenture  stojk  for  year, 
three  years'  arrears  of  preference  dividend  (to  jVpril  30,  1914),  and  the 
directors  propose  to  make  various  allocations  to  depreciation,  &c.,  the 
balance  being  £48,842.  Company's  liability  for  excess  profits  duty  for  past 
four  years  has  not  been  finally  adjusted,  but  it  is  estimated  that  out  of 
retainable  profits  for  1919  a  total  payment  of  £105,000  can  be  made  to 
the  preference  shareholders.  Of  this  sum  a  distribution  of  £63,000  has 
been  made,  and  it  is  now  proposed  to  pay  £42,000,  so  that  the  preference 
dividend  will  then  have  been  paid  to  April  30,  1916. 

Mr.  D.  B.  Morison,  presided  over  the  meeting  on  Monday  and  devoted 
the  greater  part  of  his  speech  to  the  deleterious  effects  of  high  taxation  and 
shorter  hours  on  industry.  During  the  past  year  only  three  months  were 
unaffected  by  labour  troubles  either  in  their  own  works  or  in  the  ship- 
yards to  which  they  supplied  machinery,  but  in  spits  of  that  the  output 
comprised  the  machinery  for  no  fewer  than  38  ships,  aggregating  80,000 
H.P.,  besides  numerous  sets  of  steam  turbines  for  the  generation  of  electric 
power.  A  ntoable  contract  was  a  25,000  kw.  electric  generating  set  for 
Manchester,  of  which  they  supplied  the  turbine  and  condensing  plant, 
and  the  Metropolitan  Vickers  Company  the  generator.  This  set  was  the 
largest  in  operation  in  the  United  Kingdom,  and  although  the  technical 
requirements  were  very  severe,  they  had  been  successfully  met,  and  the 
plant  continued  to  give  highly  satisfactory  results. 

Mr.  Morison  said  that  as  provision  for  efficient  production  was  impera- 
tive there  was  good  reason  why  sufficient  money  should  be  left  to  them 
by  the  Inland  Revenue  to  make  good  the  destructive  effects  on  their  plant 
due  to  the  highly  abnormal  conditions  of  working  which  prevailed 
throughout  the  war  period.  Efficient  production  was  vital  to  manufac- 
turing success,  and,  if  that  efficiency  had  to  remain  seriously  impaired 
because  of  the  ravages  of  taxation,  then  their  manufacturing  position 
would  be  prejudiced  to  an  extent  that  would  only  be  revealed,  all  too  late> 
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when  they  Wfrt-  brought  fa.-c  to  face  with  eompetitiun  they  might  Ik' 
unable  to  withstand.  They  had  a  very  full  ortler  book,  but  their  rate  of 
jiriKluction  was  deplorably  low.  Before  the  war  the  standanl  week  was 
53  hours,  and  the  average  hours  actually  worked  per  man  per  week  wen- 
a])i)roxiniately  i>3.  Xow,  when  the  standard  week  was  47  hours,  but 
after  making  allowance  for  overtime  and  sickness,  the  averagt-  was  44. 
Furthermore,  the  actual  time  now  taken  to  complete  a  given  amount  of 
work  was,  on  an  average,  nearly  half  as  long  again  as  befori'  the  war.  The 
effect  of  such  a  decn-ase  in  productive  capacity,  combined  with  the 
corresponding  increase  in  working  expen.ses  per  unit  of  work,  must 
obviously  be  serious.  The  desideratum  at  the  moment  was  the  restora- 
tion of  at  least  the  i>re-war  output  [x-r  man  jier  hour. 


Forty   Years  Ago. 

(The  Electrician,  June  5,  1880.) 
The  Lontix-Meksane  Light. — The  oflice-lx»arers  of  the  Chamber  of 
Deputies  have  paid  a  visit  to  the  works  of  the  Lontin-lfersane  electric 
light  in  order  to  judge  of  its  applicability  to  the  Palais  Bourbon.  They 
expressi'd  great  satisfaction  with  the  brilliancy,  steadiness  and  manage- 
ableness  of  the  light,  M.  Margaine  stating  that  the  rapidity  of  electric 
improvements  had  liitherto  prevented  the  Chamber  from  adopting  the 
electric  light,  lest  by  the  time  one  system  was  installed  a  superior  system 
should  have  superseded  it.  There  is,  however,  an  impression  that  gas 
has  influential  supporters  at  the  Palais  Bourbon. 

Thek.mo  Electkicity. — At  a  recent  meeting  of  the  United  States 
National  -Academy  of  Science,  Prof.  Langley  spoke  of  an  improved 
thcnuoclectric  apparatus  due  to  a  product  of  the  .American  iron  industry. 
Experiments  with  a  great  variety  of  substances  (for  measurement  of 
radiant  lieat)  had  thus  far  sho\vn  that  iron  in  extreme  thinness  (cut  into 
strips  about  one-third  of  a  millimetre  wide  and  one  oOOth  of  a  millimetre 
thick)  was  the  best.  The  speaker  exhibited  specimens  of  iron  rolled  in 
the  Pittsburg  mills,  which  were  so  surprisingly  thin  that  from  10,tl(IO 
to  12,000  sheets  laid  on  each  other  equalled  only  one  inch  in  thickness. 
From  these  was  produced  an  instrument  which  had  almost  the  promptness 
of  action  toward  radiant  heat  which  the  eye  has  towards  light,  and  which 
had  greater  sensitiveness  than  any  thermopile. 

TELEGK.vrniXG  ExTRAORnixARY. — The  ""  South  .\ustralian  Register" 
says  :  The  superintendent  of  telegraphs  (Mr.  C.  Todd.  C.M.G.)  has  kindly 
supplied  us  with  the  following  information  :  On  Sunday  morning,  the 
telegraph  lines  being  clear  of  business,  Jlelbounu  and  Port  Darwin  were 
put  in  direct  communication  with  each  other,  the  distance  between  the 
two  places  being  2,500  miles.  The  signals  were  perfect  at  each  end.  the 
line  working  splendidly  right  through,  and  the  rci)lies  were  instantaneous. 
The  cable  was  then  cleared,  and  communications  exchanged  with  Singa- 
pore, a  further  distance  of  2,200  miles,  or  4,700  miles  from  Jlelbourne. 
Eeplies  were  received  from  Singapore  in  a  few  seconds,  a  message  being 
sent  and  a  reply  received  in  the  space  of  one  minute  from  the  commence- 
ment of  the  message.  The  messages  had,  of  course,  to  be  repeated  at 
Port  Darwin  ;  but  this  was  done  simultaneously,  so  that  little  or  no 
time  was  lost.  Port  Darwin  and  Singapore  were  in  direct  communica- 
tion through  the  duplicate  cable  recently  laid,  which  avoids  the  necessity 
of  using  the  land  line  through  Java.  Since  the  duplicate  cable  has  been 
submerged,  the  time  occupied  in  the  transmission  of  messages  between 
London  and  .-Vdelaide  is  greatly  reduced,  seldom  oceuijying  more  than  a 
few  hours,  and  from  .\delaide\hey  invariably  bjat  the  sun,  arriving  at 
their  destination  in  advance  of  the  local  time  they  were  handed  in. 


ArranjSements  for  the  Week. 

FRIDAY.   June  4th  (to  day) 

KuYAL   Soc'lETV    i>K  AltTS. — IXUIAS    AND   CoLuMAL   SECTIONS. 

4.30  p.m.  .At  John-street,  .-Vdelphi,  London.  \V.C.  Paper  on 
■  The  Cil  Kc.tources  of  the  British  Empia-,"  by  Prof.  Sir  John 
('adman,   K.C  .M.G. 

SATUSDAT,  June  Sth. 

RjVAL   IXSTITCTIOX. 

3  p.m.  At  .-MlK'ninrle-strcet,  London,  W.  Lecture  on  "  The 
Theory  of  Quanta,"  by  Dr.  J.  H.  Jeans,  F.R.S.  (Lecture  IL). 

HOKDAT,  June  7tb. 

Royal  Society  of  Aiit.s. 
>!  Ii.iii.     .\l  John-street,  Adelphi,  London,  W.C.     Cantor  Lecture  on 
■  .Muminium  and  it«  Alloys,"   by   Dr.   \V.  Rosi-nhain,  F.K.S. 
lecture  IIL) 

WSDNE8DAT,  June  9Ul. 

IssTiTCTioN  iir  Electrical  Exgiseers. — Wirele.S!<  Section. 
6  II.III.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
Liiiidnn.    S.W.     Paper    on    '"  High-frequency    Machines,"    by 

M.  .Mariiis  l,;itour. 

THURSDAY,  June  lOth. 

Institution  of  Minixo  Exoinebr'?. 
11  (I. III.  At  the  Geological  Society,  Burlington  House,  London,  W.  1 . 
Papers  to  be  read  :  "  Compensation  for  Subsidences,"  by  Prof. 
H.  Louis;  "  The  Fleis.sner  Singing-flame  Lamp,"  by  Mr.  \V. 
Maurice  ;  "  The  Wolf-Pokorny  and  Wiede  Acetylene  Safety 
Lamp,"  by  Mr.  W.  Maurice ;  "  The  '  Oldham  Cap  Type 
Miner's  Electric  Safety  Lamp,"  by  Mr.  G.  Oldham.  Discussion 
on  First  Report  of  tlie  Committee  on  "  The  Control  of  Atmo- 
spheric Conditions  in  Hot  and  Deep  Mines  "  ;  "A  New  Method 
of  Working  Thick  Scams  o£  Coal  at  Baggcridge  Colliery,"  by 
Mr.  1).  S.  Ncwcy  ;  "  Protractors,"  by  Mr.  T.  G.  Bocking  ;  and 
'■  Magnetic  Meridian  Observations  :  A  Method  of  Utilising  the 
Kew  Observatory  Records,"  by  Mr.  T.  G.  Bocking. 

IX.STITUTE  OF  MeTALS. 

S  p.m.  .\t  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 
London.  S.W.  .\nnual  May  Lecture  on  "  The  Recent  Progress 
in  Thermo-Electricity,"  by  Prof.  C.  A.  F.  Benedicks. 

FRIDAY,  June  llth. 

PiiYSic.vL  Society  of  London. 
III.  At  tile  Imperial  College  of  Science,  S.  Kensington,  London, 
S.W.  I'apers  on  "  Radiation  and  Convection  from  Heated 
Surfaces,"  by  Dr.  T.  Barratt  and  Mr.  A.  J.  Scott,  B.Sc.  ;  "  An 
Electrical  Hot-wire  Inclinometer,"  by  Mr.  J.  S.  G.  Thomas, 
.M.Sc.  ;  '  Convectiv^e  Cooling  and  the  Theory  of  Dimension," 
by  .Mr.  L.  F.  Richardson  ;  and  "  The  Radiation  from  a  Perfectly 
liirtcriug  Circular  Disc." 


Benn  Brothers  Journals. 


op. 
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Lmd  Pig — 

English £41  10    0  —  — 
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Ttw— Ingot    275     0     0  £5     0  0         — 
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£19. 
Sulphuric    Acid   (Pyrites,  168°).— 
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.S'A  »"c— T.N.  Orange,  590s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Com- 
pany, Ltd. 


Copper  Sulphate. — Per  ton  £40 
Boric    Acid  (Crystals)  — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £60 
Sodium  Bichromate. — Per  Ib.ls.lld, 
Sodium  Chlorate. — Per  lb.  5id. 
s.  Id.  per  lb. 
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Notes. 


The  ''  London  Charlottenburg  "  Again. 

It  is  doubtful  whether  anvoiu-  hokling  a  certain  view  upon  a 
particuhir  question  was  ever  caused  to  change  that  view  by 
mere  argument.  A  further  examination  of  evidence,  an 
alteration  in  outlook  or  a  desire  to  be  among  the  majority, 
might. singly  or  in  combination,  bring  about  such  a  change,  but 
argument  by  itself  is  often  a  weapon  more  useful  to  those 
against  whom  it  is  turned  than  to  those  who  employ  it.  Certain 
it  is  that  the  contentions  brought  forward  at  the  meeting  on 
Friday,  last  in  support  of  a  request  by  the  Imperial  College 
of  Science  for  power  to  confer  degrees  and  for  University 
status,  has  not  caused  us  to  change  our  opinion  on  this  par- 
ticular question  ;  neither  has  Sir  Alfred  Keogh's  letter  in 
■■  The  Times,"  of  Tue.sday.  Indeed,  they  both  rather  make 
us  hold  more  closely  to  the  view  which  we  have  always  held. 
We  admit  that  in  some  matters  the  present  University  of 
London  is  retrograde, and  that  it  is  perhaps  more  unsympathetic 
than  it  need  be  towards  the  claims  of  the  professorial  staff  and 
students  of  the  Imperial  College  to  have  more  sav  in  the 
arrangement  of  the  courses  and  the  conduct  of  the  examina- 
tions leading  up  to  the  degree,  but  we  still  remain  uncon- 
vinced that  all  these  matters  could  not  be  amicably  arranged. 
-and  that  in  pressing  for  separation  the  Imperial  College  will 
not  only  be  inflicting  a  stunning  blow  on  the  Universitv 
organisation  in  London,  but  cutting  off  its  hand  to  spite 
somebody  else's  face. 


Modernisation  Through  Combination. 

We  look  forward  to  a  great  development  of  University 
teaching  and  influence  in  London,  both  on  the  technical  and 
on  the  academical  sides,  to  the  shedding  of  old  shibboleths, 
to  the  inculcation  of  modern  ideas  into  both  the  organisatioH 
and  into  the  curriculum  of  the  University,  into  the  springing 
up  of  a  freer  and  fuller  life  ;  but  all  these  most  necessarv  and 
desirable  tendencies  will  be  strangled  at  their  birth  if  all  the 
many  other  conflicting  interests  in  the  present  educational 
institutions  in  London  fail  to  recognise  that  the  greatest  good  for 
themselves  lies  in  the  consolidation  rather  than  in  the  .separa- 
tion of  their  efforts.  The  London  University,  it  may  be  said 
without  exaggeration,  has  never  had  a  real  cliance,  and  once 
again  it  ssems  to  have  reached  another  of  those  ever-recurring 
crises  in  its  history.  Taken  in  hand  in  the.  proper  way,  the 
many  obstacles  which  now  retard  its  proper  development  can. 
we  feel  sure,  be  overcome,  and  it  would  be  a  great  pity  if  the 


authorities  of  the  Imperial  College  for  sectional  reasons  did 
anything  to  prevent  this.  We  have  already  examined  in 
detail  and  traversed  the  claim  of  the  Imperial  College  to  the 
Universit)-  status,  as  evidenced  by  the  power  to  grant  its  own 
degrees.  In  all  except  this  shadowy  honour  it  already  has 
that  status.  The  one  real  grievance  is  that  students  without 
jsassing  two  sets  of  examinations  cannot  obtain  the  degree,  and 
that  without  the  degree  they  are  handicapped  in  after  Ufe. 
But  surely  this  could  be  arranged  at  a  round-table  conference, 
given  the  necessary  preliminary  that  each  side  was  willing  to 
see  the  best  in  the  other's  case.  The  University  of  London 
itself  is  admittedly  in  need  of  reform,  but  this  can  best  be 
brought  about  by  conciliation  and  association  rather  than  by 
secession.  We  hope  that  on  maturer  consideration  the 
Imperial  College  authorities  will  come  round  to  this  view,  and 
that  resolutions,  threats  and  fiery  talk  will  give  way  to 
attempts  to  find  some  more  peaceful  way  out  of  present 
difficulties. 


The  Social  Bases  of  Wage  Advances. 

Ix  awarding  advances  of  wages  to  the  railwaymen,  varying 
from  7s.  6d.  to  2s.  per  week,  the  National  (Railway)  Wages 
Board  makes  some  trenchant  comments  to  which  wide 
publicity  may  well  be  given.  It  is  clear,  they  point  out,  that 
these  latest  claims  were  not  made  on  account  of  the  increased 
cost  of  living,  but  because  the  difference  between  the  railway- 
men's  own  wages  and  those  of  the  dockers,  miners,  policemen' 
and  municipal  workers  had  been  decreased  by  recent  decisions. 
As  we  pointed  out  last  week,  this  is  no  good  and  sufficient 
reason  for  an  increase,  but  so  long  as  these  wages  questions 
are  considered  by  trades,  instead  of  as  a  whole,  so  long  will 
it  be  possible  for  such  arguments  to  be  advanced  with  some  show 
of  justice,  with  the  inevitable  result  that  claim  follows 
claim,  and  wages  and  the  cost  of  living  rise  higher.  It  is, 
therefore,  now  more  than  ever  necessary  that  this  piecemeal 
settlement  of  wage  demands  should  cease,  and  that  some 
central  authority  should  be  set  up  to  examine  all  claims. 
Only  thus  is  there  any  hope  of  a  consistent  course  being  followed. 


Railway  Wages  and  Costs. 

Naturally  the  first  result  of  the  present  concession  will 
be  an  addition  to  the  railway  wages  bill  of  some  £10,000,000 
j)er  annum  and  the  sliding  scale  increases  and  the  extra  cost 
of  materials  and  fuel  will  probably  account  for  another 
£21,500,000  to  cover  which  either  passenger  fares  and  goods 
rates  will  have  to  be  increased  with  a  further  corresponding 
increase  in  the  cost  of  living,  or  the  railways  will  have  to  be  run 
at  a  loss.     The  advance  in  rates  necessarv  to  enable  railways  to 
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earn  their  present  dividends  with  the  new  charges  would 
probably  be  in  the  neighbourhood  of  20  per  cent., making  an 
addition  of  90  per  cent,  to  pre-war  rates,  but  as  this  only  gives 
the  very  low  rate  of  interest  of  3-64  per  cent,  the  companies 
might  well,  on  their  side,  put  forward  a  claim  to  a  higher  return 
to  compensate  for  the  increased  cost  of  living.  On  strict 
grounds  of  justice  it  would  be  very  difficult  to  deny  them. 

The  Passing  of  the  Railway. 

There  is  another  side  to  this  questiDii  which  has  not 
received  tiie  consideration  it  deserves.  The  present  high 
rates  and  the  delays  caused  by  the  ca'canny  policy,  whether 
openly  or  overtly  conducted,  are  causing  traders  more  and 
more  to  use  the  roads  rather  than  the  railways.  Still  higher 
;  harges  for  railway  carriage  will  only  increase  that  tendency, 
and  mav  even  cause  certain  important  industries  to  collapse, 
which  would  be  good  neither  for  the  railwayman  nor  for 
Labour  generally.  And  higher  wages  are  of  little  use  when 
prices  are  higher  still,  and  they  are  still  less  good  when  they 
mean  unemployment.  Even  railway  companies  might  come 
round  to  the  view  that  it  would  be  better  to  collapse  than  to 
pay  exorbitantly  for  less  work,  and  we  hope  therefore  for  their 
own  sakes  the  railwaymen  will  .see  that  the  view  expressed  by 
the  Board  that  •"  the  settlement  should  not  be  disturbed  for 
such  period  as  will  facilitate  a  return  to  that  stability  of 
industry  and  commerce  which  is  so  necessary  to  the  well- 
being  of  the  community,"  is  the  only  sane  one  at  the  present 
time.  We  may  expect  the  usual  outcry  against  the  agree- 
ment that  has  been  arrived  at,  but  we  hope  that  the  members 
will  pause  and  consider  whether  these  constantly  recurring 
claims,  which  never  catch  up  the  cost  of  living,  are  really  worth 
while,  and  whether  the  time  has  not  now  come  soberly  to 
settle  down  to  steady  work.  We  are  glad  to  see  that  Mr.  J.  H. 
Thom.\s  takes  this  view,  but  we  are  afraid  he  will  have  some 
little  difficulty  in  imposing  it  upon  his  followers.  The  .strength 
of  the  monster  that  Frankenstein  raised  is  as  nothing  compared 
with  that  of  the  hydra  created  by  Mr.  Thomas  and  other 
lights  of  the  Trades  Union  movement,  and  its  strength  is  only 
equalled  by  its  seeming  inability  to  perceive  what  is  for  its 
own  good.  Unless  these  frequent  wages  demands  cea.se,  the 
country  will  never  recover  its  industrial  stability.  When  a 
man  is  poisoned  he  is  given  an  emetic  until  the  poison  is 
eradicated,  but  emetics  are  weakening,  so  that  once  they  have 
done  their  work  their  use  is  dropped,  and  the  patient  is  allowed 
to  rest  so  that  his  .system  may  recover.  Our  industrial 
system  has  been  poisoned,  the  poison  has  been  eradicated,  and 
now  it  wants  rest  badly  or  a  collapse  is  inevitable. 


Sir  Dugald  Clerk  Again! 

Reiter.\tion,  it  has  been  said,  is  the  soul  of  propaganda. 
Sir  DuG.'iLD  Clerk  and  those  who  are  supporting  him 
evidently  agree  with  this  dictum.  For  they  repeat  loudly  and 
often  that  gas  is  more  efficient  as  a  generator  of  heat  than 
electricity,  and  that  to  build  sixteen  super-electricity  stations 
instead  of  an  equal  number  of  super-gas  works  is  a  wicked  and 
wilful  waste  of  public  money  Whether  it  is  quite  in  accordance 
with  the  best  traditions  of  professional  conduct  for  an  engineer 
of  eminence  to  use  the  James  Forrest  lecture  as  a  vehicle  for 
statements  of  this  kind  or  to  employ  the  presidential  chair  of 
the  Institution  of  Gas  Engineers  as  a  platform  for  preaching 
such  doctrines,  is  not  for  us  to  decide.  It  certainly  has  the 
excuse  that  it  has  attracted  the  attention  of  ■•  The  Times," 
who  is  so  far  enamoured  of  the  ideas  put  forward  as  to  have 
called  mildlv  approving  attention  to  them  in  a  Leading  Article. 
Now  there  was  a  time  when  our  contemporary's  Leading  Articles 
had  all  the  infallibility  of  a  Papal  Bull,  and  when  it  weighed 
judicially  the  pros  and  cons  of  each  question  upon  w^hich  it 


pronounced.  \\'.'  l.'ar  that  day  has  passed,  and  that  other 
considerations  now  guide  the  pens  of  its  writers.  And  without 
wishing  to  be  unkind,  we  may  hazard  the  view  that  its  cham- 
pionship of  gas  is  less  dictated  by  a  conviction  that  this  agent 
is  the  best  that  its  public  can  use  for  heating  jmrposes,  than  by 
a  desire  to  condenm  the  Government  for  wasting  public  money 
in  building  sixteen  enormous  generating  stations.  The  fact 
that  it  has  been  stated  over  and  over  again  that  the  Govern- 
ment (no  later  tiian  last  week  Sir  John  S.neli.  himself  made 
a  definite  statement  on  the  point)  has  no  such  idea,  is  too 
minor  a  matter  of  which  to  take  cognisance. 

Why  Electrical  Engineers  Must  Take  Notice. 

It  may  he  tli(Higlit  that  tiiuse  eleetrical  eiiginciTs  who  are 
now  so  busy  manufacturing  electrical  apparatus  or  connecting 
fresh  consumers  to  their  mains  rather  more  quicklv  than  is 
altogether  good  for  their  peace  of  mind,  can  afford  to  neglect 
this  sort  of  thing.  But  this  is  not  so.  While  the  effect  of 
such  propaganda  is  often  little  apparent  at  first,  it  is  neverthe- 
less most  insidious.  The  public  considered  in  the  atomic  form, 
rather  than  in  the  mass,  place  great  reliance  on  what  they  read 
m  the  newspapers.  Gas  engineers  have  long  taken  advantage 
of  this,  and  it  is  time  electrical  engineers  followed  their  example. 
For  while  it  is  doubtless  regrettable  that  some  at  least  of 
what  appears  in  the  editorial  columns  of  our  newspapers 
is  a  mere  reflection  of  what  is  to  be  found  in  the  advertising 
columns  of  the  same  Papers,  it  is  a  state  of  things  which  has 
its  uses.  But  important  as  all  this  is,  the  technical  side  of  Sir 
Dugald  Clerk's  arguments  must  not  be  neglected.  His 
figures  must  be  dealt  with  and  controverted.  Fortunately  he 
is  giving  us  the  opjtortunity,  and  when  he  reads  his  Paper  on 
the  "  Distribution  of  Heat,  Light  and  Motive  Power  by  Gas 
and  Electricity  "  before  the  Listitution  of  Electrical  Engineers 
next  week  he  will  doubtless  have  i)ut  before  him  evidence 
that  will  show  him  his  views  on  thermal  efficiency  are  based 
on  a  series  of  false  premises.  Our  business  then  is  to  convince 
the  general  public  of  the  strength  of  our  case,  and  the  longer  we 
delay  in  so  doing  the  harder  it  will  be.  At  the  ])resent  time 
there  is  generally  an  open  mind  on  the  relative  merits  of 
electricity  and  gas.  But  the  gas  interests  are  doing  their  best 
to  alter  that,  and  it  is  therefore  all  the  more  necessary  that 
we  should  be  quickly  in  the  field. 

The  Tramway  Settlement. 

We  are  glad  that  our  pessimism  regarding  the  outcome  of  the 
deliberations  on  the  tramway  wages  has  not  been  justified.  On 
Friday  agreement  was  arrived  at ;  and  it  was  announced  that 
a  flat  rate  increase  of  nine  shillings  per  week  would  be  granted 
in  the  London  area  (thus  negativing  the  employers"  proposal 
of  a  graded  increase),  and  that  graded  increases  of  7s.,  8s.  and 
9s.  per  week  would  be  adopted  for  the  other  districts  on  the 
basis  of  the  Lancashire  settlement.  Each  District  Council 
will  decide  on  the  increase  that  each  undertaking  in  its  district 
is  to  receive,  and  in  case  of  disagreement  reference  may  be 
made  to  the  National  Industrial  Council.  So  far  then  as  the 
men  insisted  on  a  national  settlement  they  have  failed.  We 
feel  sure  this  is  the  right  decision,  and  it  is  a  little  difficidt  to 
see  the  objection  to  it,  except  in  so  far  as  it  is  based  on  the 
feeling  of  injustice  which  arises  from  the  thought  that  some 
one  else  is  receiving  more  than  they  are.  Unfortunately  this 
is  not  an  economically  sound  basis,  and  a  better  one  is  the- 
consideration  of  the  excess  of  income  over  expenditure  rather 
than  of  receipts  by  themselves.  It  is  obvious  also  that  in  any 
large  town,  and  especially  in  London,  the  cost  of  living  is  likely 
to  be  higher  than  in  a  smaller  town  ;  so  the  decision  has  that 
much  of  elementary  justice  in  it.  The  further  argument  that 
the  work  in  the  smaller  towns  is  not  so  arduous  has  something. 
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to  recommend  it,  though  the  differences  are  often  not  so  great 
as  is  commonly  supposed.  But  whatever  the  ethics  of  the 
slidin"  scale  may  be,  this  much  is  certain,  unless  the  sorely 
harassed  tramway  undertakings  are  given  a  chance  to  settle 
down  to  steady  w-orking,  many  of  them  will  cease  to  be  able  to 
pay  wages  at  all,  and  many  tramwaymeii  will  then  be  left  out 
in  the  cold. 

A  University  and  War  Time  Enterprise. 

A  WEEK  or  two  ago  we  called  attention  to  an  appeal  which 
was  being  made  by  Jlr.  Sydney  W.\lton  through  the  means 
of  a  mock  prospectus  for  further  funds  to  enlarge  the  premises 
and  to  carry  on  the  work  of  the  University  of  Manchester. 
Having  studied  any  real  prospectus  and  diluted  its  glowing 
.sentences  with  a  certain  amount  of  that  scepticism  which  is 
one  of  our  most  useful  weapons  in  present-day  life,  the  next 
thin-s  to  do  is  to  find  out  as  much  as  possible  about  the  work  of 
the  concern  for  which  fresh  capital  is  required.  This  pro- 
cedure mav  well  be  followed  in  this  case  ;  and  it  is  made  easier 
by  the  publication  of  a  report  detailing  the  work  done  by  the 
staff  and  students  of  the  Manchester  School  of  Technology 
during  the  war.  A  number  of  both  naturally  joined  the  techni- 
cal branches  of  both  the  naval  and  military  ser\-ices,  but  a 
large  amount  of  useful  work  still  continued  to  be  carried  on  at 
the  College. 


almost  total  stoppage  in  all  the  iron  and  steel  works  in  the 
district,  except  those  where  electricity  is  extensively  employed. 
With  the  causes  of  the  dis]jute  we  are  not  concerned,  but  it  is 
clear  that  what  has  happened  exposes  a  fundamental  weakness 
in  the  Trade  Union  movement,  and  one  to  which  the  saner 
elements  would  do  well  to  give  some  attention.  Incidentally 
it  also  exposes  the  hollowness  of  the  arguments  in  favour 
of  the  shorter  day  and  against  overtime.  To  many  the  real 
object  of  a  shorter  day  is  not  to  have  more  time  for  recreation, 
but  more  time  in  which  to  earn  overtime. 


Submarine  and  Aeroplane  Research. 

During  1915  Prof.  A.  B.  Field  investigated  certain 
problems  in  connection  with  the  electrical  equipment  of 
aeroplanes  and  designed  a  new  light  type  of  high-frequency 
alternator  for  wireless  air  intercommunication.  In  con- 
junction with  Mr.  H.  Carrington,  Prof.  Field  also  designed 
a  200-watt  alternator,  of  which  some  thousands  were  made  for 
aeroplane  work,  and  a  smaller  machine  driven  by  the  propeller 
for  supplying  power  to  a  gyrostat.  Prof.  Miles  Walker 
devised  a  single-phase  balancer  to  overcome  certain  difficulties 
which  arose  in  connection  with  the  supply  of  single-phase 
current  to  electric  furnaces  producing  high-grade  steel  for 
munition  work.  He  also  invented  an  instrument  for  determin- 
ing the  acceleration  of  aeroplanes,  and  a  deep-sea  hydrophone 
to  work  at  a  very  high  hydrostatic  pressure.  In  connection 
with  Prof.  Gerald  Stonby  he  did  a  great  deal  of  research  into 
the  methods  of  detecting  and  combating  submarines,  much 
of  the  apparatus  for  the  purpose  being  designed  in  the  college 
workshops.  A  large  amount  of  similar  valuable  work  was 
done  in  the  metallurgical,  chemical,  dyestuffs  and  textile 
sections.  It  is  a  record  of  enterprise  and  endeavour  of  which 
the  College  may  well  be  proud,  and  it  is  enterprise  and 
endeavour  of  that  kind  which  cannot  be  better  rewarded  than 
by  subscribing  to  the  fund  that  will  make  the  continuance  of 
.such  work  possible. 

A  Dispute  About  Overtime. 

It  is  becoming  more  and  more  the  policy  of  the  E.T.U.  to 
copy  the  behaviour  of  the  stage  Irishman,  and  to  butt  into  any 
industrial  trouble  that  happens  to  be  going,  whether  it  affects 
their  interests  or  not.  The  latest  example  of  this  policy  is  to 
be  found  at  Sheffield,  where  trade  is  now  suffering  dislocation 
owing  to  a  strike  of  the  "'  steam  service  "  men  employed  at  the 
steel  works.  The  trouble  originally  arose  out  of  negotiations 
regarding  the  introduction  of  the  three  turn  system.  These 
negotiations  have  been  proceeding  for  some  twelve  months, 
and  finally  five  out  of  the  six  unions  concerned  came  to  an 
agreement  with  the  employers,  the  Enginemen  and  Firemen's 
Union  alone  remaining  irreconcilable.  The  employers,  there- 
fore, determined  to  put  the  agreement  into  operation,  and  in 
this  they  had  the  support  of  the  five  unions,  with  the  result 
that  the  sixth  union  called  its  men  out»,  and  thereby  caused  an 


Untimely  Interference. 

Into  this  welter  of  confusion  rushes  the  E.T.U.,  for  reasons 
which  must  remain  obscure.  Probably  one  of  them  was 
"  sympathy,"  and  another  that  the  Corporation  generating 
plant  was  blacklegging.  From  the  beginning,  the  movement 
was  a  failure.  At  Barnsley,  Doncaster  and  Chesterfield  similar 
failures  to  bring  about  a  stoppage  are  reported,  and  the  only 
place  where  anything  like  success  was  attained  was  at 
Rotherham,  but  there  it  was  only  ephemeral.  The  result  is 
that  Mr.  Matthews,  the  local  secretary  of  the  E.T.U.,  is  in 
dire  disgrace,  and  really  we  are  not  surprised.  For  if  nothing 
succeeds  like  success,  nothing  fails  like  failure.  Surely  it  is 
time  the  E.T.U.  recognised  that  it  is  not  to  their  interest  to 
strike,  and  threaten  to  strike  for  any  and  every  reason.  Mean- 
while, though  they  have  failed,  the  main  stoppage  still  con- 
tinues, and  is  ha\dng  a  most  disastrous  effect  upon  production 
and  employment. 


The  Nuclear  Constitution  of  the  Atom. 

In  the  course  of  the  Bakerian  Lecture  which  he  delivered 
before  the  Royal  Society  last  week.  Sir  Ernest  Rutherford 
compared  the  structure  of  the  atom  to  that  of  the  solar  system 
wherein  the  sun  represents  the  positive  nucleus,  and  the 
planets  the  negative  electrons,  the  whole  being  held  together 
by  electrical  instead  of  gravitational  forces.  The  simile  was 
the  more  realistic  because  the  nucleus  and  electrons  of  the 
atom  only  occupy  a  definite  region  of  atomic  space,  and  do  not 
fill  it.  With  few  exceptions  the  number  of  units  in  the 
nuclear  charge  is  represented  by  the  atomic  number  of  the 
element,  while  all  its  chemical  jiroperties  are'determined  by  its 
nuclear  charge,  and  orly  to  a  secondary  extent  by  its  mass  and 
weight.  Further  light  on  this  subject  is  thrown  by  recent 
experiments  made  by  the  lecturer  in  which  hydrogen  atoms 
were  liberated  from  atoms  of  nitrogen  together  with-atoms  of  a 
p^e^^ouslv  unknown  element  of  mass  3,  while  in  the  case  of 
oxygen  atoms  of  the  latter  kind  were  alone  observed.  It  is, 
therefore,  a  natural  deduction  that  the  hydrogen  atoms  and 
the  atoms  of  the  new  element'  were  parts  of  the  original 
structure  of  the  nucleus  of  nitrogen  and  oxygen.  As  Sir 
Ernest  pointed  out,  this  does  not  mean  that  nitrogen  and 
oxygen  are  no  longer  elements  in  the  ordinarily  accepted 
sense,  but  simply  that  they  can  be  broken  down  if  a  sufficiently 
powerful  agent  is  brought  to  bear  on  them.  The  idea  that  the 
nuclei  of  all  atoms  of  matter  are  built  up  of  hydrogen  or  a 
combination  of  hvdrogen  with  electrons,  seems,  therefore,  to 
be  justified,  but  at  present  the  nucleus  is  an  unknown  region 
where  the  forces  that  bind  its  parts  together  are  probably 
'different  both  in  degree  and  in  kind  from  those  that  hold  the 
external  electrons  found  in  the  atom.  Experiments  and  results 
such  as  these  drive  still  further  into  the  past  the  old  theories 
of  the  indivisible  atom,  and  help  us  to  approach  slowly,  but 
still  surely,  the  day  when  the  ultimate  constitution  of  matter 
\yi[\  be  a  fact  of  general  knowledge. 

The  National  Electric  Light  Association. 

The  activities  of  the  National  Electric  Light  Association 
leave  us  breathless.     During  the  greater  part  of  the  twelve 
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months  its  operations  are  confined  to  sectional  meetings,  and  to 
the  organisation  of  various  branches.  It  is  then  comparatively 
speaking  quiescent,  but  with  the  quiescence  of  an  inert 
Volcano.  Towards  the  end  of  March,  however,  the  volcano 
begins  to  spout,  and  soon  the  whole  of  the  electrical  press  of  the 
United  States  is  full  of  what  the  Association  is  doing,  and 
of  what  it  is  going  to  do  at  the  Annual  Convention.  As 
the  time  for  the  Convention  approaches,  the  volcano  becomes 
more  and  more  active,  and  the  lava  which  it  ejects  spreads  even 
to  such  remote  countries  as  our  own,  continuing  to  flow  indeed 
until  long  after  the  meeting  is  over,  and  the  volcano  has 
returned  to  its  state  of  somnolence  until  next  year.  For  the 
past  few  days  we  have  been  receiving  our  .share  of  the  lava 
in  the  shape  of  addresses,  reports,  i)apers  and  official  abstracts 
on  all  the  many  subjects  which  were  dealt  with  at  the  meeting 
held  at  Passadena.  California,  last  month.  A  perusal  of  them 
has  led  us  to  the  conclusion  that  we  have  only  to  think  of  anv 
subject  remotely  connected  with  electrical  progress  and 
welfare,  to  find  it  has  been  exhaustively,  if  not  exhaustingly, 
dealt  with  bv  the  N.E.L..V. 


Inductive  Interference. 

One  of  the  subjects  which  is  dealt  with  in  a  Committee 
Report,  and  which  is  likely  to  become  of  increasing  importance, 
both  in  the  United  States  and  in  this  country,  is  that  of 
inductive  interference.  The  report  pleads  for  a  more  general 
and  comprehensive  study  of  the  subject  by  all  concerned.  We 
agree  that  this  should  be  done,  while  as  far  as  the  problem  is 
considered  purely  from  the  technical  side,  any  work  carried 
out  in  the  United  States  will  help  us,  and  the  reverse  will  be 
equally  true.  Unfortunately  in  this  country  technical 
questions  are  not  of  so  great  importance  as  those  of  a  legal 
character.  In  the  United  States  the  telegraph  and  telephone 
systems,  which  are,  of  course,  the  principal  suficrers  from 
inductive  interference,  are  owned  by  private  interests,  and  any 
regulations  that  are  made  will  be  made  as  the  result  of  legisla- 
tion or  arbitration  between  two  privately-owned  concerns. 
In  this  country  the  telegraph  and  telephone  lines  are  owned  by 
the  State,  and  the  relation  between  the  Cjovernment  Depart- 
ment and  the  private  interests  concerned  is  as  a  result  not 
unlike  that  of  the  panther  and  the  owl  when  it  came  to  sharing 
the  pie.  We  do  not  want  to  sefc  the  development  of  power 
supply  in  this  country  retarded  by  bureaucratic  influences 
(that  would  be  worse  than  inductive  interference),  and  that 
can  best  be  avoided  by  supply  undertakings  investigating 
this  question  as  closely  as  possible,  and  laying  down  for  them- 
selves the  lines  which  protection  should  take. 


The  Industrial  League  and  Council. 

The  Report  of  the  Industrial  League  and  Council  for  the  six 
months  ending  March  31st,  1920,  shows  that  this  body  is  still 
carrying  on  its  good  work  of  eSecting  a  more  complete  under- 
standing of  the  differences  that  seem  to  be  always  recurring 
between  the  various  sections  of  the  industry.  This  period 
also  marks  the  first  six  months  of  the  work  of  the  amalgamated 
Industrial  League  and  Industrial  Reconstruction  Council, 
and  we  are  glad  to  learn  that  this  movement  towards  closer 
anion  has  been  attended  by  complete  success.  This  success  is 
an  indication  that  fusion  with  other  similar  bodies  would  be 
good  policy.  We  have  now  a  number  of  interests  working 
with  very  similar  aims,  and  with  differences  in  constitution  so 
small  as  to  be  almost  invisible  to  any  one  except  their  own 
members.  It  is  desirable  that  these  small  interests  should  be 
combined  into  on3  big  whole,  for  thereby  not  only  is  energy 
and  money  saved,  but  very  much  greater  results  are  obtained. 
If  the  Industrial  League  and  Council  can  effect  some  such 
amalgamation  they  will  crow^n  the  excellent  work  they  have 
already  done. 


Subiiiariiie  Intercom- 
iiiunication. 

A.N  Interesting  Compromise. 

The  effect  of  the  increasing  development  of  wirele.ss  tele- 
graphy on  the  prosperity  of  the  older  cable  companies  is  a 
matter  about  which  there  is  a  good  deal  of  speculation.  These 
concerns  are  indeed  in  a  very  difficult  position,  for  the  war 
not  only  made  impossible  the  periodical  repair  of  their  cables, 
but  prevented  the  laying  of  new  ones.  On  the  other  hand, 
traffic  over  the  existing  cables  has  grown  to  an  un])recedented 
extent,,  while  wages  and  costs  of  all  kinds  have  adv;;nced  to  a 
high  figure  and  there  must  be  a  limit  to  increases  in  receipts  The 
obvious  way  of  altering  this  state  of  things  is  by  laying  more  and 
still  more  cables.  Unfortunately,  the  manufacture  and  laying 
of  submarine  cables  takes  time,  apart  from  the  large  capital 
expenditure  which  it  must  involve,  and  though  the  cable 
companies  are  doing  what  they  can  in  this  direction,  what  has 
been  done  and  what  is  likely  to  be  done  will  do  little  to  relieve 
the  congestion  for  some  considerable  time  in  the  means  avail- 
able for  international  inter-communication. 

Some  Obstacles  to  International  Wireless. 
As  adequate  international  communication  is  an  essential  of 
present-day  existence  it  may  be  asked  why  wireless  telegraphy 
should  not  be  more  employed  for  this  purpose.  But 
wireless  telegraphy  has  its  own  troubles,  not  the  least  of 
which  are  those  connected  with  finance,  while  the  overall 
efficiency  of  the  system  is  low  and  the  construction  of  stations 
and  the  development  of  systems  are  not  matters  that  can  be 
successfully  concluded  in  a  day.  While,  therefore,  there  is 
every  hope  that  the  employment  of  wireless  methods  will  go 
on  increasing  and  that  this  increase  will  be  a.ssisted  by 
the  improvements  which  will  certainly  be  made  in  the 
apparatus,  for  the  moment  it  cannot  take  its  full  share  in 
solving  the  problem  of  international  intercommunication. 

A  Possible   Way  Out  of  the  Deadlock. 

It  would  therefore  seem  a*  if  a  virtual  deadlock  had  been 
reached  when  the  older  system  has  done  as  much  as  it  can  do 
and  the  newer  system  is  not  yet  ready  to  do  all  it  will  do. 
If  this  represents  the  true  state  of  affairs  the  best  we  can  hope 
for  is  that  the  work  which  is  now  being  done  to  bring  back 
our  international  communications  to  their  old  state  of  efficiency 
will  not  be  too  long  delayed.  But  there  would  seem  to  be 
another  way.  Necessity  is  the  mother  of  invention.  And 
once  again  invention  is  playing  its  part.  For  while  not  wishing 
to  be  too  optimistic,  some  experiments  made  by  Major-General 
G.  0.  Squier,  a  description  of  which  will  be  found  on  another 
page  of  this  issue,  point  a  road  out  of  the  difficulty. 

Curiously  enough  the  invention  itself  arose  from  necessity 
of  another  kind.  During  the  war  the  Signal  Corps  of  the 
United  States  Army  experienced  considerable  difliculty  in 
obtaining  insulated  wire,  because  sufficient  braiding  machines 
could  not  be  made  in  the  time.  On  the  other  hand,  there  was 
no  difficulty  in  obtaining  bare  wire,  and  it  was  obvious  that  if 
this  could  be  used  for  telegraphic  and  telephonic  purposes  in 
the  field,  not  only  could  Ishe  badly  needed  wire  be  obtained 
but  money  and  weight  would  be  saved.  When  it  is  stated 
that  the  amount  of  insulated  wire  required  by  the  American 
Armies  in  the  field  was  40,000  miles  a  month,  weighing  about 
14,000  ship  tons,  and  that  the  same  length  of  bare  wire  re- 
quired only  2..500  ship  tons,  it  is  obvious  the  use  of  the  latter 
would  have  meant  a  considerable  release  of  tonnage  for  other 
uses.  Any  means  whereby  bare  wire  could  be  substituted  for 
covered  wire  would,  therefore,  be  of  the  greatest  value,  and 
experiments  were  accordingly  made  to  see  whether  such 
were  possible. 
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Lessons  from  Submarine  Communication. 

As  is  well  known,  it  is  possible  for  two  submerged  submarines 
to  eommimicate  by  ordinary  wireless  methods,  and  tests  were 
therefore  made  to  see  if  this  communication  would  be  im- 
jjroved  by  connecting  two  ships  by  a  wire.  As  General  Squier 
points  out,  if  this  arrangement  were  successful  it  jjrobably 
follows  that  the  overall  efficiency  of  transmission  would  be 
greater  than  with  ordinary  wireless  methods,  while  at  the 
same  time  the  three  electrode  valve  could  be  usefully  em- 
ployed. 

Some  Interesting  Experiments. 

Experiments  conducted  by  the  U.S.  Signal  Corps  authorities 
showed  that  these  suppositions  were  correct  and  they  also 
demonstrated  the  possibility  of  transmitting  electromagiietic 
waves  along  bare  wires  submerged  in  water.  Further  investi- 
gations into  this  subject  are  now  being  carried  out,  and  though 
the  phenomena  associated  with  this  work  are  still  obscure 
and  Major-General  Squier  and  his  assistants  have  up  to  now 
not  even  gone  the  length  of  formulating  a  theory  on  the 
subject,  it  will  be  agreed  that  the  idea  is  one  not  only  of  great 
scientific  interest  but  of  extreme  practical  importance  in  its 
ultimate  development  on  the  lines  which  we  have  indicated 
above.  The  experiments  are,  of  course,  a  development  of  the 
'•  wired-wireless"  investigations  with  which  General  Squier's 
name  has  been  associated  for  some  years. 

As  will  be  seen  in  the  more  detailed  account  which  we  give, 
satisfactory  communication  was  established  with  wires  buried 
in  the  earth  and  immersed  in  water.  So  far,  of  course,  the 
distances  traversed  by  this  method  have  been  small,  but  there 
seems  no  reason  at  present  why  these  should  not  be  increased 
to  any  reasonable  extent.  The  difficulties  that  arise  under 
similar  conditions  with  ordinary  submarine  telegraphy  do  not 
occur  in  this  instance.  There  are  not,  for  in.stance,  the  same 
limitations  of  pressure  and  current,  and  indeed  it  would  seem 
possible  to  use  currents  of  any  convenient  value  depending  on 
the  length  of  the  line  that  is  being  operated.  Further,  such 
an  arrangement  introduces  the  possibility  of  submarine  tele- 
phony which  is  quite  precluded  at  the  present  time  for  inter- 
national intercommunication.     • 


The  Consumers'  Strike. 

A  strike  on  the  part  of  the  consuming  public  may  be  said 
to  have  begun  and  to  be  spreading  very  rapidly.  If  this 
movement  had  started  18  months  ago,  or  even  during  the  war 
itself,  it  would  have  saved  us  a  good  deal  of  trouble,  for  the 
determination  of  the  consumer  to  consume  and  the  buyer  to 
buy  has  been  the  main  cause  of  the  continual  rise  in  all  prices 
during  the  last  few  years.  The  public  is  gradually  awakening 
to  this  truth  as  it  realises  the  futility  of  attempts  to  stop 
what  is  called  "  profiteering,"  and  is  coming  to  see  that  the 
only  power  which  can  regulate  a  price  is  the  willingness  or 
unwillingness  of  the  buyer  to  pay  it. 

Main  Features  of  the  Changes. 

The  consumers"  strike  is,  therefore,  very  welcome  provided 
that  it  proceeds  leisurely  and  does  not  go  too  far.  The 
economic  organism  is  so  elastic  and  adaptable  that  it  can 
accommodate  itself  to  almost  any  circumstances,  so  long  as 
the  changes  to  which  it  is  submitted  are  sufficiently  gradual, 
and  so  long  as  it  is  preserved  from  severe  shocks.  It  is  highly 
desirable  that  we  should  all  realise  to  the  full  the  main  features 
of  the  changes  that  have  taken  place  and  the  lines  along  which 
further  change  is  desirable. 

In  the  last  few  years  we  have  doubled  and  trebled  values  of 
every  kind.  We  express  this  movement  in  our  Irish  way  by 
saying  that  the  sovereign  is  worth  8s.  6d.     By  gradual  stages 


the  sovereign  has  slowly  depreciated  in  value  until  to-day 
goods,  which  before  the  war  would  have  been  marked  8s.  6d., 
are  now  ticketed  £1.  This  process  has  been  going  on  for 
about  five  years,  which  means  that  the  sovereign  has  gone  down 
by  2d.  or  3d.  a  month.  We  have  now  got  to  get  the  £1  sterling 
back  to  parity,  and  it  would  be  an  advantage  to  everyone  if 
that  process  could  be  carried  out  rather  less  raj)idlv  than  was 
the  reverse  ojseration. 

The  Rise  in  Prices  and  the  Aftermath. 

The  steady  rise  in  the  value  of  commodities  and  in  wages 
and  prices  generally  has  had  at  least  one  advantage  ;  it  has 
given  to  us  all  an  appearance  of  prosperity  ;  it  has  almost 
shut  up  the  Bankruptcy  Court,  and,  indeed,  if  we  could 
arrange  the  world  so  that  prices  would  never  cease  rising, 
most  of  the  objections  to  inflation  would  disappear.  But  the 
trouble  is  that  inflation  must  be  followed  by  deflation  ;  rises 
must  be  succeeded  by  falls,  high  prices  must  be  the  precursors 
of  falling  markets,  and  these  falls  are  very  dangerous  things  ; 
they  bring  in  their  train  bankruptcy,  unemployment  and 
financial  crises.  These  evils  are  accentuated  if  the  fall  is 
sudden  or  deep. 

Gradual  Reduction  an  Ideal. 

Thus  we  begin  to  see  the  ideal  arrangement,  if  it  were 
possible  to  work  this  great  thing  out  in  the  ideal  way.  We 
have  knocked  the  sovereign  down  2d.  or  3d.  a  month  ;  if  we 
can  put  it  up  again  at  the  rate  of  Id.  or  2d.  a  month,  at  a 
rather  slower  rate  than  we  knocked  it  down,  our  difficulties 
would  be  minimised  very  considerably.  Thus  we  are  con- 
strained to  ask  that  the  consumers"  strike,  which  is  a  healthy, 
necessary  and  proper  procedure,  should  be  applied  gently, 
gradually  and  leisurely.  If  the  consumer  declines  to  buy 
existing  stocks  at  present  prices  he  will  force  large  numbers  of 
workmen  into  unemj)loyment ;  if  he  insists  upon  drastic 
reductions  in  prices,  he  will  force  large-  numbers  of  manu- 
facturers and  merchants  into  bankruptcy.  If,  on  the  other 
hand,  he  is  content  with  'a  gradual  price  reduction,  he  will 
enable  the  holders  of  stocks  to  negotiate  their  moderate  losses 
and  will  give  time  to  manufacturers  and  to  Labour  so  to  reduce 
prices  by  increasing  output  as  to  bring  them  clown  by  degrees 
to  normal. 

Labour's  Perilous  Situation. 

From  the  Labour  point  of  view  the  situation  is  perilous  and 
unprecedented,  and  requires  handling  with  skilful  statesman- 
ship. If  Labour  continues  to  push  uj)  wages  and  push  down 
output,  prices  will  get  worse  and  the  consumers'  strike  will 
become  more  determined  ;  wholesale  bankruptcy  and  un- 
employment is  the  inevitable  outcome  of  any  such  policy. 
If,  on  the  other  hand.  Labour  will,  before  it  is  too  late,  turn 
its  attention  to  output,  it  can  so  reduce  prices  as  to  meet  and 
stultify  the  consumers"  strike. 

The  Consumers'  Right  Position. 

It  can,  indeed,  do  better  :  it  can  promote  demand,  which 
always  follows  lower  values.  The  consumer  is  at  last  coming 
back  into  his  right  position.  For  years  everything  has  been 
fixed  on  the  assumption  that  he  would  do  just  what  he  was 
told  ;  he  has  been  rationed,  controlled  and  ordered  ;  he  has 
been  told  exactly  how  many  ounces  of  everything  he  might 
have  ;  exactly  where  he  might  jmrchase  it  and  exactly  what 
he  must  pay.  At  last  he  is  beginning  to  wake  up  to  the  fact 
that  he  is  the  real  master  of  the  situation  ;  that  an  article  is 
only  worth  what  it  will  fetch,  and  that  all  the  Controllers  or 
Ministries  or  Soviets  on  earth  cannot  force  him  to  buy  a  single 
ounce  of  tobacco  or  a  single  pair  of  boots  unless  he  is  so  inclined. 
As  this  fundamental  truth  dawns  in  the  minds  of  the  world's 
consumers,  so  industry  will  become  normal,  natural  and  free. 

But  the  process  must  be  gradual,  otherwise  we  shall  have 
bank  crises  and  unemployment. 
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Electric    Winding    Enj|ines    and   Mine  Hoists.' 


lly  II.    II.    HKOl'CiHTUN. 

(Coiitiuutd/roiii  /iii(/>'  Cil5.) 


Ward  Leonard  Winder  for  Oompoi-xd  Shaft. 

Example. — Data  are  triven  below  of  a  l(t.(MM)lb.  rook  hoist 
for  a  compound  shaft.  The  hoi.st  is  n'qiiired  to  work  inde- 
finitely either  balanced  or  unbalanced  (a)  from  the  full  depth, 
and  (6)  from  the  bottom  of  the  vertical  shaft.  It  is  required 
to  determine  the  constants  of  the  electrical  machinery  and  to 
predict  the  power  consumption. 

The  principal  data  are  : — 

Rock 10,000  1b. 

Skip    7.500  1b. 

Q.„,,  ,p.      .,.,  /1,010  ft.  vertical. 

anaini'ig.  -o)  \3,000  {t.(-280ft.)iiiclined.at  33deg. 

Rope  IJ  in.  dia.  ;   2-5  1b.  perft. 

Output  per  hour  100  tbnsi. 

Maximum  speed   2,500  ft.  ))er  rain. 

Speed  round  bend    1,500  ft.  per  min. 

P,  fTvrin  evlindrical  lOft.dia.  X  6ft.  wide. 

^™™^    \lnertia  iriJ«^S  =  45,000. 

Sheaves »'B«H-?= 9,000. 

Loading  time    30  sec. 


S^ 


indiii"  drum 


for  a  rope  speed  of  2,50(Ht.  per  min.,  the  n 
speed  =  2.500^  10-3.-7  =  77  revs,  per  min. 

ProbabJe  Constants  of  Motor. — A  940  h.p.  motor  running  at 
77  revs,  per  min.  will  have  an  armature  of  about  17-5  tons  in 
weight  and  9-5  ft.  in  diameter.  The  probable  inertia — WEr-^g 
— of  such  an  armature  will  be  15,400. 

Si(bdirision  of  Cjide. — For  balanced  hoisting  from  full  depth 
an  hourlv  output  of  100  tons,  at  10,0001b.  per  wind,  necessi- 
tates:—100  x  2,240  10,000=22-4  winds  per  hour  each  of 
3,600^22-4=162  sec.  duration.  When  winding  under  these 
conditions  the  nett  winding  time  is,  therefore,  162—30=132 
sec,  and  this  is  divided  as  follows  : — 


Fig.  25. — Co.mpound  Sjaft. 

The  diagrams  are  to  be  drawn  from  the  data  specified  ;  the 
allowance  for  friction  to  be  as  follows  : — 

Rolling-friction  coefficient  tan  2° 

Rope  friction  in  incline   4  per  cent. 

r,,    ,.  ,  .  ..  ('5-2  per  cent,  in  incline. 

onaft  friction <  .  r.  .   ■  ,•     , 

\o-6  per  cent,  in  vertical. 

Etficiency  of  drums  and  sheaves  ...     98  per  cent. 

Since  the  determination  of  the  torque  diagram  for  a  hoist 
of  this  kind  has  already  been  fully  described  in  these  articlesf 
we  shall,  for  the  present,  confine  ourselves  to  the  outline  cal- 
culations so  as  to  give  the  reader  an  opportunity  of  testing  his 
knowledge. 

Approximate  Motor  Output. — Traversing  a  shaft  4,290  ft. 
in  length  at  a  speed  of  41-7  ft.  per  second  would  take  103  sec, 
and  in  this  time  a  nett  load  of  10,000  lb.  would  be  lifted  ver- 
ticallv  about  2,6-50  ft.  The  work  done  per  second  is,  therefore, 
10,00bx2,6.j0^103  =  2.57,000ft.  lb.,  and  the  corresponding 
horse-power=  257,000-^550=  468.  Multiplying  this  figure  by 
t^l■o,  the  probable  rating  of  the  motor  is  found  to  be  940  h.p. 

Drum  Speed. — To  coil  a  4,290-ft.  length  of  rope  on  a  drum 
10  ft.  in  diameter  requires  4,290-^1071  =  136  turns  ;  and,  since 
a  drum  6  ft.  in  width  will  carry  52  turns  of  rope  pitched  If  in., 
it  follows  there  will  be  136-^52  =  2-6  layers  of  rope  on  the  drum. 
Hence  the  mean  diameter  of  the  drums  is  about  10-3  ft.  and, 
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Period. 

n„.,.«;»„     1     Distance 
Duration,    {     j^,.,„gd_ 

sec.         1          jj 

Initial  acceleration 

First  constant  speed 

First  retardation       

First  reduced  speed  round  Ix-nd    ... 
First  re-acceleration 

Second  constant  speed         

.Second  retardation  ... 

Second  reduced  speed  round  Ix-iui 

Second  re-acceleration 

Third  constant  speed 

Final  retardation 

15-0 

8-7 
10-0 
11-2 
10-0 
25-0 
10-0 
11-2 
10-0 
11-2 
10-0 

313 
354 
333 
280 
333 
1,040 
333 
280 
333 
467 
208 

Totals 

132-3 

4,274 

Static  Forces — 
Eopes  :  Eope  pull  in  vertical  =  l,010x  2-5  =2,525  lb. 

,„       „     on  incline  =3,280x2-5x0-545  =  4,460  lb. 
Ascending  Skip  :   When  skip  is  on  the  incline, 

Kope  pull  =(10.000-L7,500)(0-545-f  0-03)i 
=  10,070  lb., 
and  when  the  skip  is  in  the  vertical  portion  of  the  shaft, 
Rope  pull  =  1 0,000 -f  7,500 
=  17,500  lb. 
Descending  Skip  :   When  skip  is  on  the  incline, 
Rope  pull  =7,500(0-545-0-03) 
=  3,860  lb., 
and  when  skip  is  in  the  vertical. 
Rope  pull  =7,500  lb. 

Friction  :  For  rope  friction  we  have  to  allow  4  per  cent,  of  the 
weight  of  rope  in  the  inclined  portion  of  the  shaft.  Since  the 
maximum  weight  of  inclined  rope  is  3,280x2-5  =  8,200  lb.,  the 
friction  allowance  is,  therefore,  8,200x0-04  =  328  lb. 

For  general  shaft  friction  the  allowances  are  :  5-6  per  cent, 
for  the  vertical  jiortion,  and  5-2  per  cent,  for  the  inclined 
portion.  The  corresponding  rope  pulls  due  to  shaft  friction 
are,  therefore, 

Loaded  skip  on  incline  =0-052  x  17,-500=910  lb. 

„    in  vertical  =0-056x17,500  =  980  lb. 
Empty  skip  on  incline   =0-052x   7,-500  =  .390  lb. 

„     in  vertical  =0-056  X    7,500  =  420  lb. 

Dynamic  Forres. — -The  equivalent  masses  at  the  mean  drum 
radius,  namelv,  5-15  ft.,  are  : — 


— 

Balanced. 

Lifting. 

Lowering. 

Motor  armature  =  15,400-H5-15=     ... 

580 

580 

580 

Drums  and  clutches=46,000-H5-152 

1,700 

1,060 

1,060 

Sheaves=9,000-^5-15=         

340 

170 

170 

Ropes=2x4,.500x    -5-^-32-2 

700 

350 

350 

Ascending  skip  and  load=  17,500 -H 

32-2                    

543 

543 

Descending  skip  =  7,500-H32-2 

233 

233 

Total  equivalent  mass  M 

4,096 

2,703 

2,393 

J/i-,  =  iMx2,5004-60  =  41-7Ji  = 

171,000 

112,500 

100,000 

.Tfr2=  J/ X  1,500^60=25  M  = 

102,400 

67,-500 

58,500 

M(v^~v^)                   =l6-7jy= 

68,600 

45,000 

41,500 
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The    several    accelerating    and    retarding    forces,    found    by 
dividing  the  change  of  momentum  bv  the  time,  are,  therefore, 


Initial  acceleration,  15  sec. 
Fii-st  and  second  retardn. 

acceln.,  10  sec.  ... 
Final  retardation,  10  sec.    . 


6,860 
17,100 


4,500 
11,250 


4,150 
10,000 


The  foregoing  calculations  are  sufficient  to  enable  the  reader 
to  plot  diagrams  showing  the  unbalanced  pull  at  every  instant 
for  the  four  cases  of  balanced  and  unbalanced  hoisting.  Those 
who  intend  to  do  the  work  for  themselves  are  advised  to  plot 
the  diagrams  on  squared  paper  (preferably  ruled  in  mm.),  so 
as  to  save  time  in  vertical  and  horizontal  projection. 


073O) 


r--. 


Fig.  26. — Power  Diagr.^m.     Balanced  Winding  from  Full  Depth. 

As  yet  no  attention  has  been  paid  to  the  efficiency  of  the 
drums  and  sheaves  which,  in  the  specification,  is  given  as  98 
per  cent.  If  at  any  instant  the  unbalanced  pull  is  —F,  then 
the  actual  nett  force  to  be  exerted  at  the  mean  periphery  of 
the  drum  is  i^-^0-98  =  102f  ;  and  if  the  unbalanced  pull  is 
—  F,  then  the  actual  nett  force  is  —  0-98i<'. 

Knowing  the  nett  force  and  the  mean  radius  of  the  drum, 
the  four  diagrams  are  quicklv  converted  into  torque  diagrams  • 


Poner  Diagrams. — The  diagrams  for  tlie  four  conditions  are 
given  in  Figs,  f  6  to  S9.  From  these,  by  using  the  equivalent 
full-speed  time  values  of  the  cycles  entered  on  the  diagrams, 
the  virtual  rating  of  the  motor  is  found.  For  convenience, 
the  efjuivalent  times  and  ratings  are  tabulated  below  : — 


Conditions. 


'  Equiv.  time  Te 
sec. 


Virtual  rating 
H.P. 


Balanced  hoisting  from  full  depth  ...' 
Unbalanced  hoisting  from  full  depth 
Balanced  hoisting  from  bottom  of 

vertical  shaft 
Unbalanced  hoisting  from  bottom  of 

vertical  shaft     , 


125-5 
249-7 

95.T 
1,100 

45-5 

1,220 

91 

1,180 

Attention  should  be  drawn  to  the  fact  that  the  virtual 
rating  is  smaller  for  winding  under  unbalanced  conditions 
than  it  is  for  winding  under  balanced  conditions  from  the 
bottom  of  the  vertical  shaft.  As  the  electrical  equipments 
must  be  capable  of  winding  continuously  under  balanced 
conditions  from  the  bottom  of  the  vertical  portion  of  the  shaft, 
they  will  also  be  capable  of  winding  continuously  under  un- 
balanced conditions  from  any  portion  of  the  shaft ;  that  is, 
provided  the  friction  does  not  exceed  the  value  given  in  the 
.specification,  which  is  understood  for  normal  conditions. 

Winder  Motor. — This  would  be  of  the  commutating-pole 
type  having  a  virtual  rating  of  1,200  h. P.,  and  a  peak  rating 
of  2,6.50  H.P.,  and  running  at  a  full  speed  of  77  revs,  per  min. 
It  would  be  designed  for  a  potential  at  the  brushes  of  —  500 
volts,  and  an  excitation  pressure  of  220  volts.  For  excitation 
of  the  field  winding  about  11  kw.  would  be  required.  Subject 
to  the  usual  tolerances,  the  efficiencies  at  various  loads  would 
be:— 

Load     2/1        3/2      11     3/1      1/2 

Efficiency,  per  cent.    ...     90-75     92-25     93     92-73     92 

These  figures  are  plotted  in  Fig.  30  (a),  and  in  the  same  diagram 
is  given  the  loss-load  curve.  Knowing  the  motor  output  at 
any  instant,  the  motor  input  (which  is,  of  course,  the  starting 
dynamo  output)  can  be  found  by  adding  the  known  loss. 

Starting  Dynamo. — Since  the  rating  of  the  equipment  is 
determined   by  balanced   hoisting  from  the  bottom   of  the 


f{l370) 


-Power  Diagram.     Unbalanced  Wrs'DlNG  fro.m    Full  Depth. 


-Power  Diagram.    Balanced  WtxDtso 
IN  Vertical  Portion. 


and,  since  the  drum  speed  is  known,  the  cardinal  points  of  the 
diagram  can  be  figured  in  horse-power  for  determining  the 
rating  of  the  winder  motor.  As  the  maximum  speed  of  the 
driuu  is  77  revs,  per  min.,  for  anv  value  of  torque,  say  T  lb.  ft., 
the  corresponding  H.P.  =  rx  2.-Tx77^33,000=0-00i462'. 


vertical  shaft,  it  will  suffice  for  the  present  if  we  consider  this 
condition. 

Starting  Dynamo. — The  diagram  Fig.  -8  has  been  re-plotted  in 
Fig.  31 ,  and  is  lettered  OAB  .  .  .  FGO.  Each  ordinate  of  this  dia- 
gram has  been  increased  by  adding  the  loss  obtained  by  inspec- 
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tioii  from  Fig.  30(rt).and  the  resulting  diagram  0//y  ....  .Y6'0 
represents  the  winder  motor  input  or  the  starting  dynamo 
output  (for  rating).  Bearing  in  mind  that  the  starting  dynamo 
is  running  at  practically  constant  speed  the  wlioh-  time,  wliich 
means  that  the  equivalent  full-speed  time  is  equal  to  the  actual 
running  time,  namely.  66-7  sec.,  the  rating  of  the  machine  is 
found  to  be  1.100  h. p.  or  820  kw.  It  will  be  remembered  that 
the  rating  of  the  motor  wliich  this  machine  sup])lies  is  1,200  h.p. 
In  other  words,  a  constantly  running  dynaino  rated  at  1,100  n.P. 
is  amply  large  enough  to  supply  an  intermittently-running 
motor  rated  at  1,200  H.P.,  the  temperature  rise  being  the  same 
in  both  cases. 

The  starting  dynamo  put  forward  for  this  winder  had  com- 
pensating windings  and  interpoles.  Like  the  winder  motor 
it  was  designed  for  an  excitation  pressure  of  220  volts,  and  the 
excitation  at  this  voltage  amounted  to  7-2  kw.  The  efficien- 
cies are  : — 

Load     2/1     3/2     1/1     3/4     12 

Efficiency,  per  cent.    ...     93    93-4    93    92-7    92 
and  these  are  plotted  in  Fig.  30  (6),  along  with  the  load-loss 
curve. 

Main  Motor. — Knowing  the  starting-dynamo  output  at  any 
instant  the  loss  at  the  instant  is  known,  and  hence  the  dynamo 


Pig.  29. — Power  Diagr.\m. 


Unbalanced  Windi-n 
Portion. 


IN  Vertical 


input,  which  is,  of  course,  the  main  motor  output,  can  be 
found.  Remembering  that  although  the  very  heavy  output 
OH,  Fig.  31,  is  current  output  and,  as  such,  heats  up  the 
starting  dynamo,  the  output  of  the  main  motor  at  the  be- 
ginning of  the  wind  is,  nevertheless,  small  and  there  is  no 
sustained  heavy  current  input  to  the  main  motor  during  the 
starting  period. 

The  diagram  OPQR TUV  represents  the  main  motor 

output  and  from  this  diagram  the  rating  is  found  to  be  about 
800  H.p.  The  maximum  peak  occurs  at  the  end  of  the  accele- 
rating period,  namely,  Q,  and  is  equal  to  2,200  h.p.  A  ratio 
of  2,200/800  =  2-75  is  too  high  a  value  for  a  commercial  in- 
duction motor,  and  it  is  better  practice  to  use  a  ratio  not 
greater  than  2-2  to  1,  and  this  corresponds  to  a  rating  of 
1,000  h.p.  For  a  machine  of  this  size  a  ratio  of  breakdown 
torque-f- normal  torque  =  2-.5  can  be  obtained,  so  that  there 
will  be  a  reasonable  margin. 

The  motor  is  wound  for  a  theoretical  speed  of  600  revs,  per 
min.,  and  a  three-phase  power  supply  of  2,000  volts,  50  cycles. 


At  stand-still.  the  rotor  potential  with  an  open  rotor  circuit  is 
1,150  volts,  and  at  full  load  the  rotor  current  is  100  amperes. 
With  short-circuited  rotor  the  slip  at  full  load  is  1-4  per  cent. 
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Winder  Motor. 
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Main  Motor. 
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Fig.  30.— Performance  Ccrves  op  Electrical  Equipment. 


-Input 


Output  C'up.ves. 


The  air  gap  per  side  is  1-75  mm.,  and  the  characteristics  of  th< 

motor  are  : — 

Load     2/1      3/2       1/1       3/4       1/2 

Efficiencv,  per  cent.    ...    93        94        94     93-25        92 
Power  factor 0-88     0-91     0-92       0-88     0-82 
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These  are  plotted  in  Fig.  30  (r),  and  in  the  same  diagram  is 
shown  the  loss-load  curve. 

Knowing  the  output  of  the  motor  and  the  loss,  the  motor 
input  at  everv  instant  throughout  the  wind  can  be  found,  and 
from  this  the  power  consumption  and  efficiency  are  determined. 

Taking  into  account  the  efficiencies  of  the  individual 
machines  of  the  winding  plant,  the  following  figures  are  ob- 
tained for  the  power  consumption  for  the  several  diagrams, 
Figs.  26  to  29. 

The  above  values,  which  are  imderstood  with  a  margin  of 


For  Constant  Hoisiing. 


Fig.  87 


90 


Kw.  hours 
per  trip. 


Mean 
Kw. 


Shaft 
H.P. 


190 

2.5-3 

6-4 


420 
296 
345 
214 


300 
160 
280 
140 


Kw.  per  shaft 
H.P. 


1-40 
1-85 
1-23 
1-53 


=  5  per  cent.,  are  probably  near  the  mark  as  long  as  the 
friction  allowances  are  not  exceeded. 

(To  he  continued.) 


Multiplex  Telephony  and  Telegraphy  Over 
Open-Circuit  Bare  Wires.* 


Maior-ticneial    GEORGE    O.    SQllER. 

(Chief  Signal  Officer.  United  States  Army.) 


Ths  "key  problem"'  in  the  procurement  of  essential  Signal 
Corps  supplies  in  the  United  States  during  the  World  War  curiously 
enough  turned  out  to  be  the  production  of  the  necessary  braiding 
mBK-hines  for  finishing  insulated  wire.  The  bare  wire  itself  could  be 
obtained,  the  rubber  insulation  could  be  obtained,  even  the  cotton 
thread  with  which  the  braiding  was  made  could  be  obtained,  but  the 
necessary  machinery  for  braiding  the  thread,  which  tinaU\'  led  us  into 
the  intricacies  of  the  procurement  of  steel,  was  never  anj-thing  like 
adequate  for  the  enormous  demands  required  in  the  field. 

The  braiding  capacity  of  the  entire  United  States,  as  on  September 
1.  191S,  was  about  8.000  miles  of  twisted  pair  insulated  wire  per 
month,  while  the  requirements  for  the  American  forces  alone  at 
that  date  were  about  40,000  miles  a  month.  On  October  1,  1918,  the 
Allied  Council  reached  the  decision  that  beginning  March  1,  1919,  it 
would  be  necessary  for  the  United  States  to  fiu-nish  all  of  this  tj-pe 
of  ■nire  used  by  the  Allied  armies  in  the  field,  and  the  estimated 
minimum  requirements  for  this  purpose  were  equivalent  to  four 
times  around  the  earth  a  month.  To  supply  this  amount  of  in- 
sulated wire  would  have  required  cargo  space  for  overseas  shipment 
in  the  amount  of  14,000  ship  tons  a  month,  but  had  it  beexi  possible 
to  use  single  conductor  bare  wire  in  place  of  the  twisted  pair  in- 
sulated wire,  the  space  re(|uii-ed  would  have  been  reduced  to  2.500 
ship  tons  a  month,  thus  releasing  the  balance  for  transportation  of 
food,  and  other  vitally  necessary  supplies. 

The  above  facts  show  the  necessitj'  of  developing,  if  possible,  new- 
methods  by  which  a  reduction  may  he  effected  in  the  enormous 
quantities  of  expensive  and  bulky  insulated  wire,  which  was  so 
difficult  to  procure,  and  which  must  now-  be  buried  in  the  earth  to  a 
depth  of  8  ft.  orl^lO  ft.  throughout  the  advance  sectors  of  the  front 
line  of  a  modern  armj-. 

Thkee  Media  for  Electric  Wave  Propagation. 
The  following  reasoning  led  to  the  caiT\ing  out  of  the  e.xjieriments 
to  be  described : 

1.  Since  we  can  already  communicate  by  radio  means  between  one 
submarine  and  another  submarine,  both  completelj'  submerged,  it 
was  considered  that  connecting  two  such  stations  by  a  submerged 
copper  wire  could  have  no  other  effect  than  to  faciUtate  the  propaga- 
tion of  the  electric  waves    etween  the  stations. 

2.  It  was  considered  possible  that  the  behaviour  of  earth  or 
w-ater  under  the  action  of  high-frequency  currents  might  exliibit 
greatly  different  properties  from  those  with  which  we  are  famihar 
at  direct  or  low-frequency  cmrents. 

3.  It  was  realised  that  whatever  high-frequency  energy  losses 
mig  it  occur  in  the  case  of  bare  wires  laid  in  earth  or  water,  yet  the 
over-all  efficiency  would  l>e  liigher  than  in  the  case  of  radio  space 
trinsmission  w-here  the  plant  efficiency  is  so  very  low. 

4.  It  was  noted  by  the  wTiter  in  September,  1910,  and  discussed 
by  him  in  April,  1912,t  that  the  three  electrode  audion  could  be 
used  as  a  potentially-operated  device  on  open  circuits.  This 
arrangement  was  considered  suitable  for  the  reception  of  the  signals 
over  bare  wires  in  earth  or  water. 

Prelimdcaey  Experiments. 
The  first  experiment  was  an  extremely  simple  one  :   A  bare  No.  18 
phosphor-bronze  wire;  such  as  is  used  for  the  Signal  Corps  field 

*  Abstract  of  a  Paper  read  before  the  National  Academy  of  Sciences, 
Washington. 

t  "  Journal "  of  The  Franklin  Institute,  April,  1912,  "  Some  Experi- 
ments in  ■  Wired  Wireless "  Telegraphy  for  Field  Lines  of  Information 
for  Military  Purposes,"  by  Major  George  0.  Squier,  Signal  Corps,  U.S. 
Araiy.     The  Electriciax,  Vol.  LXIX..  p.  487,  .June  28,  1912 


antenna,  was  laid  across  the  Washington  Chaimel  of  the  Potomac 
River  from  the  War  College  to  the  opposite  shore  in  Potomac  Park. 
It  was  paid  out  from  a  small  boat  with  sufficient  slack  to  lay  on  the 
bottom  of  the  river.  X  standard  Signal  Corps  radio  telephone  and 
telegraph  set  was  directly  connected  to  each  end  of  the  wire,  one 
set  serving  as  a  transmitter  and  the  other  as  a  receiver.  At  the 
receiving  end  of  the  Une  the  bare  wire  was  directly  connected  to  the 
grid  of  the  receiving  set,  and  the  usual  ground  connection  left  open. 
A  frequency  of  about  600,(X)0  cycles  a  second  was  used,  and  the 
line  tuned  at  each  end  by  the  usual  methods.  Excellent  telegraphy 
and  telephony  were  obtained.     Care  was  taken  to  make  this  pre- 


Fig.  1. — Trans.mitter  Used  Ds"  Scbiiarixe  Wlreo  Wireless  Experi- 

ME-NTS     BETWEEN-      FoRT     HCXT,     VlKGrSIA,     AND     FoKT     WaSHI-N-QTOS, 

Makylaxd,  April  15,  1920. 
The  bare  wire  over  which  the  signals  were  sent  is  seen  going  over  the 
edge  of  the  dock  at  the  left  of  the  picture. 

liminary  experiment  as  simple  and  basic  as  possible,  and  precautions 
were  taken  to  insure  that  the  wire  itself  should  be  bright  and  clean 
and  entirely  free  from  any  grease  or  other  insulating  material. 

The  success  of  this  simple  experiment  immediately  led  to  a  more 
thorough  consideration  of  the  entire  subject.  One  of  the  questions 
to  be  investigated  was  the  general  efficiency  of  the  electron  tube 
when  used  as  a  potentially-operated  instrument.  The  following 
exi»riment  was  made  :  A  strip  of  wire  netting  was  buried  in  the 
snow  outside  the  office  of  the  Chief  Signal  Officer  in  Washington,  and 
a  wire  attached  thereto,  leading  to  the  second  story  of  the  building. 
The  upper  end  of  this  wire  was  connected  directly  to  the  grid  of  an 
electron  tube.  The  reason  for  connecting  the  grid  to  the  upper  end 
of  the  antenna  is,  of  course,  ob\-ious.  if  we  are  to  use  the  tube  as  a 
potentially  operated  device.  It  was  necessary  for  maximum 
sensitiveness  to  connect  it  to  the  point  of  maximum  potential  of  the 
antenna,  which  in  the  case  of  a  linear  oscillator  occurs  at  the  open 
end.  By  this  arrangement,  messages  were  readily  received  from 
distant  points  in  the  United  States. 

These  twO  simple  experiments,  above  described,  demonstrated 
the  possibihty  of  transmitting  electromagnetic  waves  along  bare 
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wires  submerged  in  water,  and  the  use  of  an  electron  tul)e  as  a 
potentially-ojierated  device  for  the  reception  of  signals. 

FrRTHER  Developments. 

For  military  reasons,  if  for  no  other,  as  stated  in  the  introduction 
of  this  Paper,  the  Signal  Corps  has  recently  undertaken  certain 
investigations  in  the  phenomena  connected  ivith  the  transmission  of 
high-frequency  electrc magnetic  waves  over  bare  wires  in  earth  and 
in  water. 


Fjg.  2. — Receivixo  Appabatus  used  at  Fort  Washisotox,  JL\ryla>'d, 
IX  SrBMAKixE  Wired  Wireless  Experi.mexts  of  April  15,  1920. 

In  carrying  out  these  investigations  and  in  attacking  the  j)roblems 
from  various  angles,  the  research  staff  of  the  Signal  Cori)S  laboratory 
at  Camp  Alfred  Vail,  Little  Silver,  Xew  Jersey,  was  directed  to  carry 
out  exjierimcnts  on  bare  wires  laid  on  the  surface  of  moist  ground,  and 
also  buried  in  earth.  The  staff  at  the  Signal  Corps  research  labora- 
torj'  at  the  Bureau  of  Standards  was  directed  to  investigate  funda- 
mentally the  transmission  of  electromagnetic  waves  over  bare  \\  ires 
in  fresh  water.  In  addition  to  this,  the  engineer- 
ing staff  of  the  Office  of  the  Cliief  Signal  Officer 
has  carried  out  from  time  to  time  certain  experi- 
ments of  a  more  or  less  crucial  character  which 
have  come  up  for  solution  in  the  prosecution  of 
this  work  at  the  other  laboratories.  The  phe- 
nomena associated  with  the  transmission  of 
high-frequency  waves  over  bare  wires  in  earth 
or  water  are  obscure  and  complex,  and  the  «Titer 
has.  formulated  no  definite  theorj-  at  the.  present 
time. 

Results  Obtained. 

1.  Telephone  and  telegraph  communication 
has  been  established  tetween.  Fort  Washington, 
Maryland,  and  Fort  Hunt,  X'irginia,  across  the 
Potomac  River,  below  the  City  of  Washington, 
over  a  distance  of  about  three-quarters  of  a  mile, 
by  the  use  of  a  bare  Xoi  12  phosphor  bronze  wire 
Isud  in  the  water  to  connect  the  stations.  The 
transmitter  (Fig.  1)  consisted  of  an  electron  tulje 
oscillator  which  (klivered  a  current  of  about  270 
miUiamjjeres  to  the  line  at  a  frequency  of  about 
600,000  cycles  a  second.  At  the  receiving  end  of 
the  line  an  electron  tube  and  a  six-stage  amplifier 
were  used  without  any  earth  connection.  (See 
Fig.  2.)  With  this  arrangement  good  tuning 
was  obtained  at  both  ends  of  the  line,  and  tele- 
graphic and  telephonic  transmission  secured  over 
the  bare  wires  immersed  in  fresh  water. 

2.  A  resonance  wa.e  coil  (Fig.  3)  has  been 
developed.  The  coil  is  in  the  form  of  a  long 
helix  wound  with  a  large  number  of  turns  on 
which  stationary  waves  are  produced  by  the 
incoming  radio  signals.  An  electron  tube  is 
used  as  the  detector,  the  grid  being  connected 
to  the  point  of  maximum  potential  on  the  coil. 
The  wave  coil  may  be  used  either  as  a  part  of 
the  usual  antenna  system  or  a  part  of  a  line  ^vire, 
or  it  may  act  itself  as  ,the  antenna  for  picking 


up  the  energy  of  the  signals.  In  the  latter  case  the  coil  may  be 
either  free  at  both  ends  or  grounded  at  one  end.  Cood  results  have 
lieen  obtained  in  cither  case.  It  has  l)een  also  found  that  the  ojx'n 
coil  has  diri'ctionnl  proijcrties  and  can  \yc  used  as  n  goniometer  not 
only  for  horizontal  measurements,  but  for  vertical  measurements 
as  well.  This  form  of  radio  goniometer  has  the  grt'at  advantage 
that  it  ]iermits  not  only  of  determining  the  jilanc  whcii'  the  signals 
are  strongest,  but  also  the  direction  from  which  such  signals  proceed. 
Telegraph  and  telephone  communication  has  Ijeen  also  established 
U'tween  two  stations  at  the  Signal  Corps  Research  Laboratories  at 
('amp  .\lfreil  Vail.  I<ittle  Silver,  Xew  Jersey,  using  a  bare  No.  16 
copper  wir(-  buried  in  the  earth  to  a  depth  of  about  8  in.  to  connect 
the  stations.  The  distance  between  the  two  stations  was  three- 
(|uarter8  of  a  mile.  Frequencies  as  high  as  one  million  cvcles  a 
second  were  used.  Similar  communication  has  Ix-en  carried  on 
over  a  bare  wire  one  and  three-quarter  miles  long  laid  on  the  surface 
of  moist  earth.  The  current  at  the  transmitting  station  in  these 
installations  was  about  1(X)  milliamixM-es.  It  has  been  shown  that 
a  bare  wire  buried  in  moist  earth  with  the  distant  end  ojieii  can  be 
tuned  both  at  the  transmitting  end  and  at  the  receiving  end. 

SrCOESTIONS. 

1.  In  the  older  art  of  ocean  telegraphy,  the  elaborateness  of  line 
construction  has  already  reached  a  i)ractical  limit.  The  best  Atlantic 
cable  of  the  present  day  is  limited  in  o])eration  to  electric  waves  of 
frequency  of  the  order  of  magnitude  of  10  jx-r  second.  The  electrical 
construction  is  such  as  to  limit  the  voltage  employed  on  any  long 
(able  to  from  50  to  80.  The  relative  values  of  the  line  constants  in 
any  ocean  cable  preclude  the  possibility  of  ocean  t<'lephony. 

The  most  promising  hope  of  improving  the  line  construction  for 
ocean  cables  is  believed  to  be,  to  abandon  the  present  mctluxi  of 
design  and  construction,  and  to  start  with  the  simple  case  of  bare 
wires  in  water  using  high-frequency  currents  and  study  the  necessary 
changes  to  produce  optimum  transmission. 

The  use  of  a  high-frequency  "'  carrier  "'  has  the  inherent  advantage 
that  the  distortion  phenomena  accompanying  present  methods  of 
long  distance  transmission  are  eliminated,  and  we  are  principally 
concerned  with  the  problem  of  reducing  attenuation.  The  most 
suitable  voltage  may  b^  employed  and  jTCsent  multiplex  methods 
may  be  utilised.  The  electron  tul)e  is  available  for  both  the  genera- 
tion and  the  reception  of  the  waves. 

2  During  the  last  few  years  an  intensive  study  has  been  made  of 
the  surface  conditions  of  wires  necessary  to  produce  the  emission  of 


Fig.  3. — Long  Coil  uskd  as  Terminal  of  Receiving  End  of  Si-bmauine  Bake  Wike. 

Standing  waves  were  produced  on  this  by  the  energy  from  tlie  transmitter.     A  wire  con- 
nected to  the  brass  band  shown  on  the  coil  was  connected  to  the  input  grid  terminal 
of  the  amplifier  used  as  a  receiving  device. 


-iNTElUrjR  WaTEK    TaNK    LABORATORY,     BCREAtT    OF    StAXUAI'.DS,    WHERE    JIeASIRE- 
MENTS    ON    SCBMEBGED    WlRES    WERE    llADE 
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electrons,  and  to  this  intensive  stuiy,  both  by  universities  and 
industrial  research  laboratories,  is  due  the  high  state  of  efficiency 
of  the  present  electron  tube.  Xothing  short  of  a  similar  study  of  the 
siu-face  conditions  of  wires  for  preventing  the  emission  of  electrons 
instead  of  producing  them,  vdlX  finally  give  us  the  wire  conductor  of 
the  futui-e. 

3.  The  development  of  types  of  resonance  wave  coils,  both  open 
at  one  end  and  at  both  ends,  for  general  radio  work,  offers  an  interest- 
ing field  for  investigation.  This  involves  the  study  of  the  electron 
tube   as  a  potentially  operated  device.     The  application  of  such 


coils  properly  designed  for  specific  purposes  may  lead  to  the  practical 
solution  of  a  number  of  radio  problems  such  as  directional  effects,  and 
wave  coils  antennae  of  very  small  dimensions. 

4.  The  account  of  the  experiment-s  thus  far  conducted,  and  the 
reasons  which  have  led  to  the  undertaking  of  these  experiments  on 
the  part  of  the  Signal  Corps,  are  presented  to  the  National  Academy 
of  Sciences  at  this  time  in  conformity  with  the  new  spirit  of  organisa- 
tion for  national  and  international  research  so  admirably  typified 
by  the  National  Research  Council  wliich  is  under  the  general  direction 
of  this  official  body. 


Permanent  Magnets  in   Theory  and  Practice.' 


By  S.   EVERSHED. 

{Concluded  from  p.  618.) 


COMPAKISOX  OF  PKEDETEKMrSED  .4>;D  OBSERVED  Qu.-iNTITIES. 

Agreement  between  predeterminations  and  practice  can  only  be 
judged  by  tests  on  the  completed  apparatus,  e.g.,  by  verification 
with  a  search-coil  and  ballistic  galvanometer,  or  by  induced  methods. 
Recently  discrepancies  have  been  reduced  witliin  reasonable  limits 
— ultimatelv  about  3  per  cent,  error.  Such  differences  are  due  largely 
to  lack  of  uniformity  in  the  steel.  Three  tj-pical  verifications  are 
shown  in  the  Paper. 

Ax  Experimental  Proof. 

In  practice  one  can  only  ensiu-e  approximate  identity  between 
test-piece  and  magnet.  To  obtain  a  comparison  free  from  this 
soiu-ce  of  error,  an  experimental  magnet  was  devised  which  could  act 
both  as  the  test-piece  from  which  the  demagnetisation  curve  would 
be  obtair.e-i,  and  as  a  permanent  magnet  for  comparison  between 
forecast  and  performance.  The  magnet  was  of  a  circular  ring  of 
rectangular  cross-section.  The  requirement  was  the  maintenance 
of  a  magnetic  flux  in  the  air-gap  between  the  parallel  end  faces  of 
the  severed  ring.  First  treating  the  hardened  steel  ring  as  the 
test-piece,  it  was  wound  with  magnetising  and  secondary  coils  for 
making  the  customary  ballistic  test,  the  air-gap  being  eliminated 
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Fig.  4. — Desiag-n'etisation"  Curve  obtained  from  the  Experimental 
Ring  Magnet  as  a  Test-piece. 

by  screwing  the  tension  strap  until  the  end  faces  were  in  close  con- 
tact. The  steel  was  carried  through  a  number  of  maximum  mag- 
netic cycles,  and  a  complete  series  of  observations  of  flux  density 
and  applied  magnetomotive  force  obtained.  The  demagnetisation 
curve,  shown  in  Fig.  4,  formed  the  basis  for  predetermination. 
Figures  were  obtained  for  plotting  the  derived  curve,  connecting 
9  with  the  ratio  p  9. 

The  fully  magnetised  ring  was  then  investigated  as  a  permanent 
magnet,  complete  experimental  data  being  obtained  as  to  flux  in 
the  steel,  variation  of  flux  density  along  the  length  of  the  magnet, 
and  flux  traversing  the  air-gap,  by  means  of  movable  search  coils. 
Predetermination  was  carried  out  both  by  the  approximate  method 
of  the  ratio  equation  and  by  step-by-step  integration.  To  estimate 
leakage  conductances  required  careful  consideration,  and  the  author 
was  led  to  the  conclusion  that  between  the  neutral  section  and  the 
half-way.  points  q  would  have  some  reasonably  constant  value  lying 
between  Ml  and  1-18.  The  conductance  of  the  fringe  paths  in  the 
neighbourhood  of  the  air-gap  was  considered,  by  using  the  formula 


g  =  2-/(24-s),  given  in  the  appendix.  Ultimately  the  author  presents 
a  table  showing  discrepancies  ranging  from  1-9  to  3-7  for  air-gaps  up 
to  0T48  cm.,  and  7-8  for  an  air-gap  of  0-268  cm.  These  are  favour- 
able examples  of  forecasts  by  the  ratio  equation,  the  discrepancy 
more  often  being  over  5  per  cent.  The  large  discrepancies  for  the 
air-gaps  over  0-2  cm.  are  partly  due  to  error  involved  in  the  assump- 
tion that  the  conductance  of  an  air-gap  is  equal  to  the  ratio  area/ 
width.  * 

For  a  more  precise  comparison,  a  forecast  was  Inade  by  the  method 
of  integration,  taking  as  an  example  an  air-gap  width  of  0-148  cm. 
The  author  describes  this  process  in  detail,  and  the  final  results  are 
shown  in  Figs.  5  and  6.  The  discrepancies  in  this  case  are  only  of 
the  order  of  0-24  to  08.5  per  cent. 


■15      6      7 
Terminal   ratio  ^ 

Fig.  5. — Predetermination  of  Ring  Magnet.  Graphs  Drawn 
Illustrating  the  Method  used  for  Determining  the  Flux  Densitv 
at  the  Neutral  Section  and  the  Terminal  P.D. 

H  The  investigation  shows  that  when  errors  arising  from  want  of 
identity  between  the  test  sample  of  steel  and  the  steel  of  the  magnet 
are  entirely  eliminated,  the  accuracy  of  the  method  of  step-by-step 
integration  is  much  more  than  sufficient  for  purposes  of  design  tnd 
forecast. 

It  is  instructive  to  compare  the  energy  output  obtained  from  a 
permanent  magnet  with  the  maximum  amount  of  energy  which  the 
same  volume  of  steel  could  maintain  in  external  space  under  the 
ideal  condition  of  uniform  flux  density.  Comparative  figures  for 
the  four  magnets  taken  as  examples  of  predetermination  are  given 
in  the  original  Paper. 

The  Criterion  of  Magnetic  Quality  for  BIagnet  Steels. 

/?,<?«  \ 

It  appears  that  the  total  possible  external  energy  (  -- —  X  volume  J 

varies,  in  the  four  cases,  from  234,100  to  5,240,0110  ergs;  the  pro- 
portion of  this  energy  delivered  from  28  to  90  per  cent,  and  the 
proportion  utilised  from  28  to  77  per  cent. 


F 
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In  condusion.  the  author  discusses  the  criterion  of  magne'tic 
quality  for  magnet  steels,  arriving  at  the  oonrlusion  that  the  best 
criterion  of  merit  is  the  maximum  value  of  the  energy  proiiuct  {J.9,, 
which  is  ])reiisely  detined,  easily  measiu-ablc  and  furnishes  the  key 
to  economic  design. 

Figuifs  for  fl,9,  (8n),  varying  from  5,fi00  to  13,100  for  various 
kinds  of  steel,  the  maximiun  available  energy  in  ergs  j)er  cubic 
centimetre,  and  for  the  coercive  force  //.  (varying  from  41  to  68  for 
steels)  are  given  in  the  original  Paper.  For  comparison  data  on 
iron  are  also  included.  The  addition  of  only  0-7  per  cent,  of  carbon 
to  ii-on  immensely  increases  the  siu-plus  magnetomotive  force,  and 
the  fm-thcr  addition  of  tungsten  brings  about  another  large  increase. 
The  recent  discovery  by  Prof.  Honda  of  an  iron-cobalt-carbon- 
chromiuni  steel,  stated  to  have  a  coercive  force  of  about  200,  is  a 
notable  advance. 


Fig.  6. — JIagset  Dl\gram  Predetermined  fob  the  Rixg  Magnet 
■WITH  AN  Am-GAP  0-148  CM.  wide.  All  the  Cukves  are  Drawn  from 
the  Series  of  Values  Obtained  in  the  Course  of   Step-by-stbp 

iNfEGRATIoN  ;     THE  CENTRES   OF  THE   Sm.VLL  CIRCLES    ARE   VALUES   OF 

THE  Flux  Obtained  Expeklmextally'  by  Means  op  a  Slidiso  Search 
Con,  and  Ballistic  Galvanometer, 


Although  it  has  hitherto  been  natural  to  use  metals  which  nor' 
mally  possess  powerful  inherent  magnetomotive  forces,  the  choice 
of  material  for  jjermanent  magnets  is  not  necessarily  so  restricted. 
Apparently  every  atom  is  potentially  magnetic,  and  futm-e  discovery 
may  result  in  the  conversion  of  a  so-called  non-magnetic  element 
into  a  magnetisable  substance  in  which  the  effective  molecular 
currents  will  surpass  those  of  iron  in  their  strength  (as  indicated  by 
the  Heusler  aUoys.) 

The  appendix  of  the  original  Paper  contains  a  very  full  treatment 
of  the  estimation  of  magnetic  conductance,  many  special  formulae 
being  presented. 

DISCUSSION. 
Mr.  Ll.  B.  Atkinson  was  sure  that  Paper  would  rank  with  those  of 
Hopkinson  and  Kapp,  in  which  they  gave  the  magnetic  constants  in  the 
dynamo.  This  was  the  first  published  attempt  to  put  forward  on  a 
basis  usable  by  engineers  a  system  of  design  and  predetermination  of 
permanent  magnets.  The  author  had  given  his  physical  conception  of 
the  mechanism  by  which  the  observed  results  were  reached,  but  they 
must  carefullj'  distinguish  Ix^twecn  his  theory  and  the  results  of  the 
predetermination  which  arose  in  his  mind  from  that  ])hysical  conception. 
The  author  said  the  theory  of  magnetic  matter,  if  used  in  a  purely 
mathematical  sense,  could  not  fail  to  explain  the  phenomena — but  only 
provided  new  laws  wore  frequently  introduced  to  account  for  the  actual 
facts.  It  was  a  matter  for  congratulation  that  the  author  had  come 
down  solid  for  the  adoption  of  the  molecular  electron  current  as  a  basis 
for  permanent  magnets.  Engineers  were  not  thinking  sufficiently  in 
terms  of  electrons.  Quoting  from  Maxwell,  the  author  said  the  con- 
ception of  perfectly  conducting  circuits  led  to  results  exceedingly  different 
from  any  phenomena  observed  with  ordinary  conductors.  The  author 
had  not  sufficiently  recognised  this  point.  He  said  if  there  were  two 
perfectly  conducting  circuits  at  right  angles,  and  these  were  allowed  to 
move  as  they  would  until  the  currents  were  in  the  same  direction,  the 
energy  would  have  increased.  It  would  have  increased  if  the  currents 
had  been  maintained  by  an  external  source  of  E.M.F.,  but  witliout  that, 
the  energy  would  be  less  in  one  direction  than  the  other.  The  author 
quoted  Langevin  in  support  of  the  thesis  that  molecular  current  was 
really  a  constant  quantity,  but  that  only  related  to  the  possible  variation 
in  the  molecular  current  due  to  the  creation  of  a  magnetic  force  by  an 
exterior    cutrrent.     Changes    of    relative    orientation    must    necessarily 


involve  great  changes  of  the  molecular  eum-nts.  This  would  disturb 
the  author's  eonee]>tion,  which  was  bivsed  on  a  constant  magneto-uiotlvo 
fon-e  jK'r  ni'ilceule,  and  the  addition  and  sublnutlon  of  those  magneto- 
nuitivf  foncs  in  a  nu'dium  of  detined  mngnetie  properties.  The  liux 
passing  llirough  a  J)erfectly  conducting  circuit  could  not  be  altered. 
<'(ins<<|uiiilly.  in  a  medium  where  the  nuilecidar  currents  changed  their 
orientation.  I  lie  induction  threading  every  molecular  circuit  was  always 
constant.  If  a  molecular  line  of  iiiductinn  could  shorten  by  any  small 
change  in  the  orientation  the  change  would  take  iihiee.  and  if  the  resull 
of  orientatiun  was  to  increase  the  line  of  induction  it  would  not  tjike 
])laee.  The  opening  of  the  steel  ring  inen'as<'d  the  reluetauee  betwiiii 
the  jmles.  which  diminished  the  flux  in  the  nuigiielie  eiriuit.  The  author 
faviiured  the  idea  that  in  all  cireunislances  the  area  of  tli<-  orbit — i.e.,  the 
diameter— was  the  same,  but  he  (Mr.  Atkinson)  fiivcuii-d  the  idea  that 
the  diameter  shrank  or  increased  as  the  case  might  be. 

Prof.  E.  H.  Chappek  wanted  to  be  able  to  tell  the  steel  maker  what  it 
was  they  required.  -Was  there  a  simple,  easily  determined  quantity 
which  would  serve  as  a  criterion  of  magnetic  requirements  1  Ho  would 
like  to  receive  further  information  about  the  chrome-cobalt  alloy,  inci- 
dentally nu-ntiimcd. 

Major  K.  ErocvMBE  remarked  that  the  author  had  said  predeter- 
minatidu  and  design  must  be  i-egarded  as  two  separate  sides  of  the 
question.  W'hen  he  saw  the  author's  table  which  showed  one  could 
predetermine  magnets  within  one  or  two  jxr  cent.,  he  was  a  eiinvert  to 
his  system  at  once.  In  regard  to  design  he  was  not  sure  they  had  not 
a  good  deal  more  to  do.  Mr.  Eversheil  dealt  purely  with  the  question 
of  getting  the  utmost  possible  magnetic  energy  out  of  a  given  volume 
of  steel.  He  worked  at  the  flux  density  which  would  give  him  the 
maximum  "  betaphi."  Was  he  satisfied  that  it  would  also  give  him 
the  required  permanence  ?  He  (Major  Edgcumbe)  thought  that  the 
reluctance  was,  in  most  cases,  of  more  importance  than  the  weight  and 
size  of  the  magnet.  Two  forms  of  permanence  were  required  ;  one  by 
the  magneto nuvnufacturers,  where  the  magnets  were  subjected  to  great 
racking,  owing  to  armature  reaction,  and  the  other  by  the  instrument 
maker,  who  was  anxious  his  flux  should  not  fall  by  more  than  1  per  cent. 
To  deal  merely  with  the  ma.ximvmi  output  seemed  like  problems  thoy 
got  at  college  referring  to  grouping  batteries  to  give  tlie  ma.ximum  voltage. 
He  joined  issue  with  the  author  in  regard  to  the  symbols  he  used.  There 
were  two  points  of  view  to  be  considered  :  First  of  all,  whether  the 
symbols  wc^rc  u.seful  as  they  stood.  He  would  have  thought  P  stood 
for  flux  density,  but  it  stood  for  total  flux,  and  he  woidd  have  thought 
V  was  voltage,  but  the  author  called  it  motive  force.  Why  he  left  in  the 
M  he  (Major  Edgcumbe)  did  not  know.  E.M.F.  was  still  well  known. 
With  infinite  trouble  the  International  Electrotechnical  Commission 
had  got  agreement  to  a  certain  number  of  symbols,  and  the  Institution 
had  also  given  its  cachet  to  them,  and  he  thought  it  a  pity  that  a  classic 
Paper  should  go  out  to  the  world  under  the  ajgis  of  the  Institution  with 
a  numlwr  of  symbols  which  were  the  exact  opposite  of  those  selected  by 
that  Int<'rnati()nal  Commission.  He  suggested  that  before  the  Paper 
was  publislipd  the  worst  cases  should  be  revised. 

Prof.  E.  W.  Mauohant  said  much  could  be  learned  on  atomic  structure 
from  a  knowledge  of  the  grouping  of  the  electrons  giving  magnetic  effect, 
and  it  appeared  that  the  study  of  the  phenomena  occurring  in  permanent 
magnetic  substances  might  lead  in  that  direction.  Was  there  any  re- 
lation between  the  atomic  weights  of  substances  and  their  capacity  to 
produce  magnetism  t 

Mr.  H.  M.  DowsETT  described  at  some  length  various  models  of  the 
atom  which  had  been  devised,  referring  to  those  of  Nicholson,  Lewis  and 
Langmuir,  and  gave  some  details  of  a  scheme  which  he  himself  had 
thought  out  for  making  the  atomic  forces  clearer.  If  a  very  strong 
magnetic  field  was  applied  to  a  diamagnetic  molecule  it  would  react 
differentially  on  the  rotational  speeds  of  the  two  atoms,  causing  differ- 
ential chai\ges  in  the  vortex  speeds,  so  that  a  Zeeman  effect  was  produced. 
Ferro-magnetism  was  a  function  of  the  turning  moment  which  could  be 
exerted  on  the  axis  of  such  a  molecule  by  an  extraneous  force  acting 
against  the  inertia  of  the  revolving  system,  and  this,  besides  not  being 
difficult  to  calculate,  involved  a  group  relationship  such  as  that  described 
by  Jlr.  Evershed. 

Jlr.  E.  A.  Watson  said  an  important  point  was  the  shape  of  the  BH 
loop.  It  was  possible  to  have  magnets  with  the  same  magnetic  force, 
and  yet  having  loops  of  a  very  different  shape,  and  therefore  giving  a 
different  quantity  for  betaphi.  It  would  be  very  advantageous  to  define 
a  magnetic  condition  in  terms  of  three  definite  numbers.     Prof.  Kennelly 

|_| 
pointed  out  that  for  a  piece  of  soft  iron  g=yl-(-BH.  By  plotting  B 
against  H  a  linear  relation  was  obtained.  He  then  drew  a  diagram  in 
which  the  curve  of  coercive  force  cut  the  ordinary  BH  loop  at  the  point 
of  maximum  betaphi.  The  maximum  P9  could  be  obtained  correctly 
where  one  had  the  BH  curve. 

Mr.  A.  P.  Young  said  that  the  theory  of  the  current  ring  was  alluring, 
and  .seemed  to  have  been  developed  in  a  logical  way.  It  was  assumed 
that  the  current  rings  were  free  to  move  as  a  moving  coil  was  free  to 
move  in  an  instrument.  Apparently  they  must  exist  in  all  grades  of 
matter.  If  magnetic  materials  were  combined  in  the  proportion  of 
three  parts  of  iron  and  one  of  nickel,  the  resulting  alloy  was  non-magnetic. 
That  25  per  cent,  nickel  alloy  was  very  remarkable.  It  was  often  found 
theforgings,  though  of  correct  chemical  composition,  exhibited  magnetic 
properties  if  they  were  heated  to  3,000°C.,  and  if  allowed  to  cool  they 
became  non-magnetic  again.  To  determine  the  magnetic  flux  within 
3  per  cent,  was  an  achievement,  when  one  considered  the'error  there 
must  have  been  in  the  original  determination  of  the  BH  curve.  Per- 
manence %vas  a  very  important  factor.  But  was  the  coercive  force,  taken 
by  itself,  the  true  criterion  ?     It  was  doubtful  whether  a  high  coercive 
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force  would  ensure  permanence  in  tlie  case  of  a  magneto  where  the 
magnet  was  subject  to  wide  variations  of  temperature  and  mucli  vibra- 
tion.    There  must  be  some  othei-  hicUn-  to  be  taken  into  consideration. 

Dr.  R.  H.  R.A.YNER  said  if  it  were  assumed,  and  it  was,  of  course,  a 
larsje  assumption,  that  electronic  number  distribution  determined 
atinnic  properties,  including  magnetism,  then  it  would  appear  that 
atomic  weight,  which  was  associated  «ith  electronic  number,  must 
govern  such  things  as  magnetic  ]iroi)erties,  and  magnetic  properties 
must  be  the  result  of  something  dependent  upon  number  and  probably 
upon  a  peculiar  symmetry  associated  with  number. 

Col.  R.  E.  CeoWtox  complained  that  the  author  had  started  a  new 
lot  of  symbols.     The  Paper,  however,  was  one  to  be  proud  of. 

The  Author  said  he  thought  the  best  word  was  said  by  Mr.  Young, 
who  remarked  that  the  Paper  was  going  to  stimulate  thought.  That 
was  preciselv  his  object  in  writing  it.  There  was  a  fallacy  in  the  ex- 
periment by  S.  P.  Thompson  (referred  to  by  Mr.  Atkinson).  If  when 
the  ring  was  pulled  open,  expanding  the  gap,  a  coil  were  put  roimd  the 
neutral  section,  the  gap  might  be  opened  a  long  way  without  any  change 
in  the  flux  density  of  the  neutral  section  being  observed.  That  was 
because  the  curve  of  P.D.  underwent  an  entire  change.  Unless  the 
experiment  were  carried  out  with  extreme  precision  the  very  minute 
change  that  would  take  place  in  the  fiux  in  the  neutral  section  w-ould  be 
unnoticed.  He  had  been  using  his  symbols  long  before  there  was  an 
I.E.C.  He  was  perfectly  willing  to  use"  their  symbols  if  they  meant  what 
he  meant 


Correspondence. 


COMMERCI.VLISM  v.  TECHNOLOGY. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  a  note  headed  "  Commercialism  v.  Technology, " 
which  appeared  in  The  Electrician  of  May  28,  reference  is 
made  to  the  interests  which  have  established  the  science  of 
wireless  telegraphy  on  a  sound  financial  basis  and  regret  is 
expressed  that  "  This  same  business  consolidation  has  tended 
to  a  corresponding  lack  of  enterj)rise  on  the  technical  side." 
After  remarking  that  '"  there  is  great  secrecy  about  these 
matters,"  the  note  referred  to  goes  on  to  say  that  as  far  as 
can  be  ascertained  "  progress  on  the  technical  side  of  wireless 
telegraphy  in  this  country  has  not  been  so  great  as  it  probably 
would  have  been  had  conditions  been  different."  You  find 
it  most  regrettable  that  a  young  science  should  be  handicapped 
in  this  way,  and  look  for  a  determination  to  push  forward 
rather  than  to  rest  on  past  achievements. 

The  science  of  wireless  telegraphy  was  established  on  a 
sound  financial  basis  by  G.  Marconi  and  the  companies  bearing 
his  name,  hence  it  is  clear  that  your  remarks  refer  to  ourselves 
and  we  may  perhaps  be  permitted  to  comment  upon  them. 

That  there  has  been  a  great  deal  of  secrecy  regarding 
technical  developments  in  wireless  during  the  last  .six  years  is 
due  to  the  recent  war.  That  there  is  a  certain  amount  of 
secrecy  now,  so  far  as  we  are  concerned,  is  due  to  the  fact 
that  early  publication  would  adversely  affect  our  position  in 
regard  to  patent  rights  in  certain  countries.  Sufficient, 
however,  has  been  published  to  indicate  that,  contrary  to 
your  suggestion,  very  considerable  progress  has  been  made 
and  that  the  vast  sums  spent  by  us  year  by  year  ujjon  technical 
research  have  not  been  without  satisfactory  result. 

Take  the  case  of  wireless  telephony.  In  1913  we  manu- 
factured a  small  set  of  1/10-kw.  rating  in  which  the  valve  was 
used  as  an  oscillation  generator.  This  year  we  are  in  a  position 
to  supply  standard  sets  up  to  6kw.,  have  given  a  highly 
successful  series  of  demonstrations  with  a  15-kw.  valve  set, 
and  have  in  hand  tests  with  a  100-kw.  'phone  of  similar  type. 
That  we  have  not  yet  obtained  even  larger  outputs  must  be 
attributed  to  the  fact  that  during  the  war  the  energies  of  our 
engineers  were  necessarilv  devoted  to  the  production  of  low 
power  sets  for  naval  and  military  purposes  and  for  use  in 
aircraft. 

Another  example  of  technical  progress  will  be  found  in  the 
wireless  direction  finder.  This  has  been  improved  beyond 
recognition,  and  in  its  present  form  is  a  simple  and  reliable 
piece  of  apparatus,  which  indicates  the  '"  sense  "  as  well  as 
the  direction.  Our  standard  pattern  for  ships  has  a  wave- 
length Tange  of  300  to  5,000  metres,  and  will  pick  up  the 
-ordinary  low   power   coast  stations  at  distances   of  300  to 


•100  miles.  The  magnitude  of  the  technical  difficulties  which 
have  been  overcome  here  will  be  appreciated  by  those  fanuliar 
with  the  subject. 

We  could  multiply  instances,  but  will  mention  only  one 
other  development  which  has  been  the  result  of  prolonged 
experiment.  We  refer  to  the  so-called  "  wireless  beam,"  by 
means  of  which  signals  or  speech  may  be  projected  definitely 
in  a  given  direction  much  as  light  is  projected  by  a  searchlight. 
This  is  an  example  of  recent  technical  progress  along  lines 
well  off  tlie  beaten  track,  and  is  a  practical  application  of  the 
knowledge  gained  by  our  experts  iu  research  work  on  very 
short  waves. 

Your  readers  may  rest  assured  that  we  have  no  intention 
of  ■'  resting  on  past  achievements,"  but  that  we  are  fully  alive 
to  the  possibilities  of  technical  research  and  the  necessity  for 
progress,  and  shall  continue  to  apply  our  energies  and  re- 
sources in  this  direction. 

We  may  add  that  we  have  the  advantage  of  close  technical 
intercourse  with  the  leading  wireless  companies  of  the  world, 
and  reap  the  benefits  of  their  researches  as  well  as  our  own. 
In  our  opinion  such  an  arrangement  makes  for  progress,  and 
we  regard  it  as  an  important  advantage  resulting  from  the 
"  grouping  of  interests "  upon  which  you  comment  un- 
favourably.— I  am,  &c. 

Godfrey  C.  Isaacs. 

[We  are  glad  to  have  Mr.  Isaacs'  able  exposition  of  the 
recent  progress  made  bv  the  Marconi  Company  and  to  learn 
that  satisfactory  results  are  being  obtained  from  the  "  vast 
sums  "  tliat  have  been  spent  upon  research  by  that  organisa- 
tion. While  admitting  that  for  patent  reasons  delayed 
publication  of  new  developments  may  sometimes  be  necessary, 
we  still  consider  the  mist  which  too  often  surrounds  what  is 
going  on  in  the  wireless  world  is  not  in  the  best  interests  of 
the  science.  The  Marconi  Company  are  developing  along 
certain  fixed  lines  and,  being  a  commercial  concern,  the 
researches  which  they  undertake  must  be  largely  controlled 
by  those  lines,  so  that  there  is  a  consequent  limitation  of  their 
field  of  investigation.  This  is  inevitable  and  no  blame  can 
attach  to  them  for  this.  None  the  less  it  is  regrettable  from 
the  point  of  view  of  the  science  of  wireless  as  a  whole  and 
perhaps  also  a  little  from  the  point  of  view  of  the  Marconi 
Company  themselves.  For  real  development  no  point,  how- 
ever theoretical  or  however  remote  from  present  day  practice, 
must  be  left  uninvestigated,  no  method  however  different 
from  those  at  present  in  use  must  be  left  untried,  and  a  ruthless 
scrapping  of  old  ideas  and  apparatus  must  be  manfully  adopted 
when  necessary.     Is  this  being  done  ? — Ed.  E.] 


MERCURY  ARC  RECTIFIERS  FOR  LARGE  OUTPUTS. 

TO    the    editor   OF   THE    ELECTRICIAN. 

Sir  :  The  article  '"  Mercury  Arc  Rectifiers  for  Large  Out- 
puts "  appearing  in  your  issue  of  January  2,  1920,  contains 
the  following  statement  on  page  11  :  "  The  favourable  results 
obtainable  with  apparatus  of  low  output  encouraged  the 
Societe  anonyme  Brown,  Boveri  &  Company  to  investigate  the 
question  of  building  rectifiers  for  large  outputs.  A  rectifier 
company  was  formed  by  the  firm  in  1912  in  Claris  (Switzer- 
land) for  the  purpose  of  carrying  out  the  necessary  experi- 
mental work  and  the  technical  staff  of  this  company  soon 
made  the  acquaintance  of  numerous  difficulties  of  a  practical 
nature." 

The  writer  may  be  permitted  to  point  out  that  this  statement 
is  not  correct.  The  Brovvn-Boveri  rectifier  was  not  developed 
by  the  firm  mentioned  nor  by  the  rectifier  company  in  Glaris 
(Switzerland),  but  by  the  firm  Hartmann  &  Braun,  located  at 
Frankfurt  (Germany),  where  the  large  capacity  rectifier  was 
developed  on  the  Schaefer  system.  (Compare  "  Elektrotech- 
nische  Zeitschrift,"  p.  2,  19U.)  In  1913  Brown-Boveri  took 
over  the  patents  of  Hartmann  &  Braun,  respectively,  and 
Schaefer  and  the  technical  staff  responsible  for  this  design 
entered  the  firm  of  Brown-Boveri  in  Baden  (Switzerland)  as 
directors.  It  may  also  be  stated  that  it  was  the  writer  who 
first  took  up  rectifier  work  in  Switzerland   by  making  an 
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extensive  experimental  and  theoretical  investigation*  on  the 
mercury  arc  rectifier  (Cooper  Hewitt  rectifier).  Incidentallv 
the  writer  invented  a  basic  principlef  especially  adapted  to 
mercury  arc  rectifiers  of  very  large  capacity  (conij)are 
"  Schweizerische  Bauzeitung,"  No.  13,  1920.  ]).  147).  As  the 
original  Cooper-Hewitt  patent  still  controlled  the  Brown- 
Boveri  or  Hartraann-Braun  Schaefer  patents  this  firm  was 
dependent  on  the  Cooper-Hewitt  or  the  Westinghou.se  interests. 

The  article,  ''  Mercury  Ajc  Rectifiers  for  Large  Outputs," 
also  contains  the  following  statement :  ""  The  lo.sses  in  the 
mercury  arc  rectifier  are  equal  to  the  product  of  the  current 
and  the  pressure  drop  across  the  arc,  &c.  The  lo.sses,  therefore, 
for  a  given  working  pressure,  are  equal  to  the  load  current 
multiplied  by  a  constant,  this  constant  being  the  voltage 
drop  across  the  arc,  so  that  the  efficiency  of  the  rectifier  is 
the  same  for  all  values  by  all  loads." 

The  writer,  having  made  extensive  investigations  on  this 
subject, J  can  only  state  that  this  statement  is  clearly  erroneous. 
In  the  articles  quoted,  the  writer  has  clearly  shown  how  all 
the  losses  in  a  rectifier  can  be  determined  and  it  would  be  higlilv 
desirable  that  such  unreliable  statements  as  mentioned  above 
shoidd  disappear  from  the  technical  literature. — 1  am,  &e., 

Yonkers,  N.Y..  U.S.A.  W.m.  Tschudy. 

May  4,  1920. 


THE  ENGLISH  DOCTOR  OF  PHILOSOPHY. 

TO   THE    EDITOR   OF   THE   ELECTRICIAX. 

Sir  :  If  my  article  on  this  subject  in  your  issue  of  May  28 
has  given  rise  to  misconception  of  my  views  upon  the  teaching 
profession,  it  is,  I  fear,  due  to  a  somewhat  ajjprehensive  but 
quite  illegitimate  inference  from  what  I  have  said  to  what 
presumably  I  might  have  said,  but  did  not  say  and  neither 
would  nor  could  have  said  with  good  purpose  or  any  deliberate 
intention. 

I  fully  appreciate  the  fact  that  many  teachers  are  much 
overworked,  to  the  discredit  of  those  who  might  ameliorate 
their  lot.  But  teachers  generally  are  not  so  taxed,  particularly 
in  the  higher  grades  of  their  profession  ;  and  I  have  little 
doubt  but  that  the  path  of  least  resistance  is  no  unimportant 
factor  in  deciding  their  choice. 

Mr.  Paley  Yorke  has,  I  think,  quite  misunderstood  my 
meaning  ;  which  was  that  many  young  men  at  the  universities, 
after  a  course  of  research  and  with  the  hope  of  pursuing  it, 
take  up  teaching  as  a  profession,  as  the  readiest  means  to 
subsistence  and  the  least  risky  in  its  consequences.  This  is 
mainly  due  to  the  natural  tendency  to  follow  the  path  of 
lea.st  resistance ;  a  truth  which  I  venture  to  think  few 
acquainted  with  the  facts  would  endeavour  to  dispute. 

One  must  not,  however,  confuse  the  characteristics  which 
may  induce  many  to  choose  teaching  as  a  profession  with 
the  actual  realities  that,  as  Mr.  Yorke  points  out,  may  so 
often  disillusion  their  youthful  propensities,  but  add  so  much 
to  the  worth  and  dignity  of  their  profession. 

My  remarks,  indeed,  as  to  the  popularity  of  the  didactic 
art  are  evidenced  by  the  figures  quoted  from  the  Report  of 
the  Consultative  Committee  of  the  Board  of  Education  and 
clearly  indicate  that  a  dearth  of  teachers  must  mean  a  dearth 
of  scientific  workers  all  round  ;  but  that  teachers  being  in 
the  overwhelming  majority  amongst  research  students,  their 
numbers  could  be  increased  only  by  depleting  the  other 
ranks  of  science,  and  diverting  still  further  the  attention  of 
such  students  from  those  other  paths  in  which  their  services 
may  be  needed  with  even  greater  emphasis. — I  am,  &c. 
London,  June  4.  J.  Butler  Burke. 

*  "  Experimentelle  Untersuchungen  am  Quechsilberdampf  Gleich- 
richtor  fiir  Wechselstrom,"  Thesis,  Federal  Technical  University,  Ziirich, 
1912. 

. .  "  Bulletin  "  des  Rchweizerischen  Elektroteohnischen  Vereing,  1912. 
Uber  die  Enwicklungs  Jliiglichkeiten  des  Quechsillxsrdampf  Gleich- 
richters  auf  Grund  oxpcriraentelle  Untersuchungen.  Zeitschrift  fiir 
Elektrische  Kraftbctriebe  und  Bahnen,  1913. 

t  German  patent  No.  255,547  ;  American  patent  No.  1,189,88"  ; 
re-issne.  No.  14,816. 

J  See  above  mentioned  articles  ;  "  Electrical  World,"  1916  ;  "  Elek- 
trotechnische  Zeitachrift,  "1917;  "Electrical  World,"  1918;  Schwei- 
zerische Bauzeitimg,  1920,  p.  147. 


The  Thermioniic  Valve  in  >VireIess 
Telejiraphy  and  Telephony. 

In  introducing;  his  disii.urse  of  this  title,  dclivorfd  at  tho  RoyaD 
Institution  on  .May  21,  I'lof.  .J.  A.  Klcniinu'.  K.H.S.,  drew  attention, 
to  the  fnot  that  the  emission  of  negative  I'lectricity  from  hot  bodies- 
had  hren  studied  for  25  years  In-fore  the  lirst  application  of  this 
emission  had  dcciirrcd  to  hini.scif  in  19(14.  In  ISS.'f  Kdison  observed 
that  a  current  flowed  in  n  glow  lamp  lictwccn  a  hot  lilanient  and  a 
metal  plate  near  or  around  it  ;  W.  H.  I'reece,  he  himself,  Hittorf 
and  others  studied  the  Edi.son  effect;  J.  J.  Thomson  demon- 
strated the  corpuscular  character  of  negative  electricity,  but  the 
Fleming  vnhc -rectilier  dated  from  1904,  when  an  ardent  search 
was  being  made  for  detectors  of  radio-telegrnpliic  \\a\cs.  The 
two-eleotrodc  valve  and  the  three-electrode  valve  of  Lee  de  Forest, 
1907,  gradually  replaced  the  coherer,  the  magnetic-wire  detector 
and  the  electrolytic  detector,  and  later  on  became  most  valuable 
also  as  current  ampliliers  and  as  oscillators.  Prof.  Fleming  ex- 
plained and  demonstrated  these  applications  by  many  striking 
experiments,  and  further  demonstrations  were  given  in  tho  other 
rooms,  before  and  after  the  discourse,  by  the  Marconi  Company 
and  the  General  Post  Office. 

In  wireless  telephonj'  the  thermionic  valve,  with  its  plate  and 
grid  circuits  inductively  coupled,  sets  up  persistent  oscilliUions  in 
the  ])latc  ciriuit,  which  are  transferred  to  a  properly-tuned  aerial  ; 
the  high-frequency  currents  flowing  up  and  down  the  aerial  modu- 
lated by  tho  operating  microphone  and  a  control  v  Ive,  the  grid  of 
which  is  inductively  coupled  with  the  transmitter  and  its  battery — 
produce  magnetic  and  electric  effects  in  the  surrounding  space, 
and  the  waves  jtropagated  impinge  upon  the  receiving  aerial  and 
produce  feeble  alternating  currents,  which  are  amplified  and  recti- 
fied by  valves  in  cascade  and  sent  through  a  telephone. 

Last  year  the  Marconi  Company  experimented  between  County 
Kerry  and  Cape  Breton,  for  12  days  between  10  a.m.  and  1  p.m. 
G.M.T.  on  the  minimum  power  required  for  transmitting  speech 
acro.ss  the  l.SOO  miles  of  the  Atlantic  Ocean.  It  resulted  that  the 
2'5  kw.  alternator  used  might  for  regular  service  profitably  be 
replaced  by  half  a  dozen  generator  valves. 

Dr.  Fleming  described  his  four-anode  valve  for  a  radio-telephony 
bell  call.  iSuch  a  bell  must  not  be  put  in  action  by  every  passing 
signal,  and  to  prevent  that  the  bell  relay  is  given  sufficient  motion 
to  respond  only  to  series  of  very  long  dashes  or  to  trains  of  electric 
waves  ;  the  Marconi  Company  sends  these  dots  at  the  rate  of  180 
per  minute,  and  the  relay  contacts  are  further  improved  by  passing 
feeble  electric  oscillations  across  the  platinum-carbon  contacts 
(Fleming's  patent).  In  the  Fleming  four-anode  valve,  the  tungsten 
filame:.t  is  surrounded  by  four  curved  metal  plates  coupled  in  two 
pairs.  The  first  pair,  the  collecting  plates,  are  joined  to  the  fila- 
ment battery  and  the  relay;  the  electrons  coming  from  the  filament 
are  deflected  and  prevented  from  reaching  the  collectors,  when  the 
potential  plates  (second  pair)  are  charged ;  these  arc  connected 
through  a  resistance  of  15,000  ohms  or  more  to  the  plate  circuit 
of  a  three -electrode  valve.  When,  however,  the  grid  of  this  latter 
valve  receives  even  a  small  negative  potential  (from  the  oscil- 
lations in  the  aerial),  the  relay  contact  will  be  closed.  With  respect 
to  beat  reception,  Dr.  Fleming  mentioned  Captain  H.  J.  Round's 
methods  for  using  the  same  thermionic  valve  for  generating  the 
beats  and  for  detecting  them  at  the  same  time. 

His  concluding  remarks  concerned  the  importance  of  valves 
as  repeaters  on  ordinary  telephone  lines.*  When  New  ^ork  and. 
San  Francisco  were  to  be  put  in  telephone  connection  by  a  line 
3,400  miles  in  length,  it  was  found  that  even  with  a  lavish  expen- 
diture of  copper  articulation  became  bad  beyond  Denver.  The 
interpo.sition  of  valve-repeaters  admits  of  economising  copper, 
and  the  line  w;i.s  built  in  four  sections  with  repeaters  at  three  stations. 
A  transformer  is  inserted  on  one  side  of  the  line  and  the  primary 
terminals  joined  to  the  grid  and  filament  of  a  valve,  the  plate  circuit 
of  which  contains  a  battery  and  another  transformer,  the  secondary 
of  the  latter  being  connected  to  the  continuation  of  the  wire.  Special 
arrangements  are  needed  because  a  telephone  line  has  to  be  used 
in  bo.h  directions,  and  care  has  to  be  taken  lest  the  plate  current 
of  the  valve,  reacting  on  its  own  grid,  set  up  a  howling  in  the  re- 
ceiving telephone.  The  simple  arrangement  which  Edison  had 
devised  for  this  purpose.  Dr.  Fleming  said,  could  only  be  used  when 
the  valve  was  placed  exactly  in  the  electrical  centre  of  the  line,  whilst 
the  thermionic  re|jeater  of  the  engineering  department  of  the 
General  Post  Office  balanced  each  section  of  the  line  against  an 
artificial  line  :  tw'o  valves  were  required,  one  for  talking  in  each 
direction.  These  valve  relays  outclassed  all  other  powers  of  micro- 
phonic relays,  and  if  the  British  trunk  telephone  systems  were  to- 
be  relayed,  much  copper  would  be  economised  by  a  widespread  use 
of  the  thermionic  valve. 

*  6Ve  The  Electrician,  Vol.  LXXXIV.,  ppr~5l7    543,  571,  618,. 
May  7,  14,  21,  and  June  4,  1910. 
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Some    Recent  Armoured    Switchgear. 

One  of  the  recent  colonial  converts  to  the  principle  of  armourelad 
switchgear  for  sub-stations  is  the  Electricit_v  Department  of  the  Cape 
Town  Corporation.  Fig.  1  shows  the  back  view  of  switchgear  of  this 
type-,  which  is  intended  eventmlly  for  th.-  M  .l^  !>;■  iv  strc -t  sub-station. 


Fig.  1  —Back  View  of  Reyrolle  for  Cape  Tow:;. 

The  'bus  bars  are  divided  into  two  sections— one  transformer  and  three 
teeders  on  one  section  and  one  transformer  and  two  feeders  on  the  other 
I  he  protection  for  each  type  of  pane!  is  plain  overload  with  fuse-time 
limit  overload  relavs. 


Fig.  2.— Switchgear  for  Electric  Fckxace  Work. 

The  photograph  shows  the  gear  assembled  at  Messrs.  RevroUe's 
Uebbum  works,  and  in  order  to  faciUtate  eri^tion  in  Cape  ToWn  the 
several  parts  were  numbered. 

This  gear  is  being  instaUed  to  replace  some  existing  gear  of  the  ceU 


type,  the  alteration  having  become  necessary  owing  to  the  need  for 
increasing  the  number  of  panels,  and  there  not  being  sufficient  space 
available  to  carry  out  the  extensions  on  the  existing  gear.  The  compact- 
ness of  the  gear  and  complete  enclosure  of  all  conductors,  including 
secondary  wiring  and  tubings,  are  clearly  illustrated  in  these  photo- 
graphs. This  is  an  instance  which  shows"  the  adaptability  of  the  gear, 
which  can  be  moved  from  place  to  place  without  involving'serious  build- 
ing alterations  and  prolonged  erection  work.  In  this  instance  this  is 
essential,  as  building  costs  are  an  even  more  important  consideration  in 
the  colonies  than  at  home. 

The  V.I.R.  cable  is  used  for  instrument  and  trip  coll  connections, 
and  is  differently  coloured  and  marked  to  identify  its  use.  When  con- 
nected up  its  whole  length  will  be  enclosed  in  a  system  of  metallic  tubing. 
The  switch  tank  can  be  conveniently  lowered"  on  to  a  portable  truck 
when  the  switch  is  in  the  ■•  dra^vn  out  "  position.  The  entire  operation, 
lowering  of  the  switch  tank  and  inspection  of  the  contacts,  is  only  a  one- 
man  job.  All  conductors  are  completely  enclosed,  thus  reducing  to  a 
minimum  shock  and  fire  risks. 

Fig.  2  shows  one  of  Reyrolle"s  standard  6,000-volt  draw-out  switchgear 
panels  combined  with  an  oil-break  change-over  furnace  switch.  The 
change-over  switch  is  shown  to  the  right,  and  may  be  arranged  with  any 
number  of  ways  to  suit  the  various  tappings  or  connections'required  for 
furnace  transformer  switchgear. 

The  tank,  change-over  switch  and  the  main  automatic  oil  switch  are 
interlocked  so  as  to  prevent  erroneous  operation,  and  to  make  it  impos- 
sible to  expose  the  conductors  until  these  have  been  isolated  from  the 
system.     This  gear  is  arranged  to  operate  from  a  distance  by  chain  drive. 


Squirrel  Gage  Motors. 

There  are  diffinilties  to  overcome  in  the  manufacture  of  the  squirrel 
cage  type  of  machine,  one  of  which  is  important,  namelv,  the  method  of 
connectmg  the  rotor  bars  to  the  rotor  rings.  There  are  manv  patents 
relating  to  the  construction  of  squirrel  cage  motors.  Mess'rs.  Higgs 
Brothers,  of  Birmingham,  have  recently  patented  a  bar  winding  particu- 
larly applicable   to  squirrel  cage  rotors,   constructed  as  follows  :— 

Drawn  copper  of  suitable  rectangular  section  is  used.  Before  this  is 
inserted  in  the  rotor  one  end  of  the  bar  is  twisttd  at  right  angles  to 
Itself  and  then  inserted  in  the  rotor  core,  as  shown  in  the  firs't  illustration. 


.  1 . — View  of  Rotor  Bars  is  Position  Before  E  xds  are  Bext  Over. 


The  rotor  is  designed  so  that  these  bars,  when  inserted,  practically 
touch  one  another  at  the  ends.  When  all  the  bars  are  assembled  the 
other  end  of  the  bar  is  also  bent  at  right  angles,  then  the  ends  are  welded 
between  the  joints.     The  finished  rotor  is  shown  in  the  second  illustration. 


Fig.  2. — The  Finished  Rotor. 


The  advantages  of  the  rotor  constructed  by  this  method  are  obvious. 
The  usual  rotor  and  rings  are  entirely  dispensed  with  ;  the  extension  of 
the  bar  itself  forms  the  ring.  No  flux  or  brazing  compound  is  used  in 
making  the  joint,  only  pure  electrolytic  copper  throughout.  They  are 
preferably  welded  with  oxygen-acetylene  apparatus,  and  when  this  is 
done,  the  ends  of  the  bar  are  a  continuous  ring.  It  is  a  sound  mechanical 
job  and  there  is  not  the  usual  fear  of  nuts,  bolts  and  screws  coming 
loose,  nor,  for  instance,  when  the  rotors  are  constructed  and  the  end 
rings  east  on,  is  there  the  chance  of  poor  joints.  Messrs.  Higgs  Brothers 
have  a  large  number  of  these  rotors  in  use  and  they  state  that  in  no 
single  instance  has  a  complaint  been  received  regarding  them,  nor  has 
trouble  occurred  in  the  process  of  manufacture  or  in  their  own  test. 


The  exhibition,  which  was  recently  opened  at  the  British  Institute 
OF  Ixdcstrial  Art  (217,  Knightsbridge,  London),  ^riU  be  open  for  four 
months  The  exhibits  include  high-class  specimens  of  furniture,  porce- 
lain, silver  and  other  manufactures  :  but  the  electrical  exhibits  are 
limited  to  a  few  stand  and  table  lamps  incidental  to  displays  of  furniture. 
The  Institute  has  been  estabUshed  by  the  Board  of  Trade  and  the  Board 
of  Education,  with  the  object  of  encouraging  quality  of  designs,  work- 
manship and  material  in  industry  generally.  It  is  intended  to  hold 
subsequent  exhibitions  at  other  pla"ces.  Sir  H.  Llewellyn  Smith,  G.C.B., 
is  chairman  of  the  Board  of  Governors ;  Major  A.  A.  Longden,  D.S.O., 
is  appointed  director ;  Mr.  T.  L.  Horabin,  secretary ;  and  Mr.  W.  B.' 
MacdougaU,  technical  officer. 
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Legal  Intelligence. 

A  Patent  Exploitation  Agreement. 

Mr.  Justice  GixHT  i\-<ei>tly  liiuiil  an  lutiuii  reliUiiij;  to  the  oxpluitatiim 
of  electrodes  for  sccuiulury  batteries  (Xo.  120,071  uf  1914/1915).  The 
plaintiff  was  Mr.  H  K.  (.;iiiek,  who  claimed  diiiuages  from  Mr.  S.  Willner 
and  Mr.  A.  Connell  for  alleged  breach  of  contract. 

Plaintiff's  case  was  that  in  February,  191(>,  Willner  requested  him 
to  assist  defendants  with  the  necessary  finance  for  conunercially  ex- 
])loiting  the  patent.  It  was  alleged  that  Wilhier  stated  to  plaintiff  that 
he  was  the  owner  of  the  patent,  that  he  had  sold  the  Cierman  and  American 
rights,  that  he  wanted  to  exploit  the  English,  Colonial  and  other  foreign 
rights,  and  that  the  patent  was  held  in  trust  for  him  by  Connell.  In 
May,  1916,  it  was  verbally  agreed  that  plaintiff  should  provitle  the 
necessary  money  and  should  take  offices  and  register  or  obtain  control 
of  a  company  with  limited  liability  and  that  in  consideration  plaintiff 
should  have,  in  addition  to  payment  of  the  money  advanced  and  exi)ense8 
incurred  by  him,  onc-tliird  share  of  the  EngUsli  and  Colonial  rights  or 
one-third  of  the  profits  from  the  sale  of  the  patent.  Willner  was  to  act 
as  secretary  of  the  company.  Certain  personal  loans  were  made  by 
plaintiff  to  Willner,  who  undertook  not  to  dispose  of  his  rights  unless 
with  plaintiff's  consent.  In  May,  1917,  Connell  assigned  the  patent 
to  a  gentleman,  who  afterwards  assigned  them  to  the  Apex  Electric 
Accumulator  Syndicate,  Ltd. 

The  defendant  Willner  denied  that  he  was  interested  in  the  patent 
as  owner  or  partner  or  joint  owner  with  his  co-defendant,  Connell,  or 
that  he  acted,  or  had  authority  to  act-  as  principal  or  agent  as  alleged. 
It  was  also  pleaded  that  in  January,  191(5,  Willner  introduced  plaintiff 
to  defendant  Connell  as  a  person  willing  to  provide  the  cajjital  required, 
but  plaintiff  failed  to  do  so,  and  that  in  August,  191«;,  Willner  informed 
him  that  Connell  would  dispose  of  the  patent.  Willner  also  denied  the 
alleged  agi-ccment,  but  admitted  that  plaintiff  lent  him  sums  amounting 
to  £71,  which  he  had  repaid.  The  defendant,  Connell,  denied  that  there 
was  any  agreement  between  him  and  plaintiff. 

After  plaintiff  had  given  evidence,  the  defendant  Willner  said  that  he 
was  the  patentee  in  tiermany  of  the  invention,  which  was  brought  to 
England.  When  the  patent  was  made  over  to  Connell,  witness  exjiected 
to  get  some  benefit  out  of  it. 

The  defendant  Connell  said  that  the  English  patent  was  transferred 
to  him.  Mr.  Willner,  who  had  got  into  difficult  financial  circumstances, 
asked  him  to  take  over  the  English  patent  as  a  recompense  for  what 
witness  had  done  for  him,  but  Willner  would  not  part  with  the  world 
rights.  He  told  Wilhier  that  if  he  could  get  somebody  to  exploit  the 
patent  and  it  realised  something  satisfactory,  he  would  not  forget  him. 

In  giving  judgment,  liis  Lordship  said  he  doubted  whether  any  of  the 
witnesses  could  lie  trusted  to  remember  exactly  what  happened  four 
years  ago,  and  if  plaintiff's  evidence  had  rested  entirely  on  his  own 
recollection  and  had  been  set  against  the  evidence  of  defendants  he 
should  have  found  himself  unable  to  act  upon  his  testimony.  Jlr.  Win- 
ner's evidence  satisfied  him  that  he  knew  Mr.  Gluck  was  undertaking 
liabilities  and  meeting  expenses  in  consideration  of  a  promise  made  to 
him.  He  thought  the  most  that  took  place  was  that  Mr.  Connell  was 
willing  that  Mr.  Willner  should  negotiate  and  see  what  could  be  done, 
but  he  was  not  pledging  himself  to  anything  until  a  financial  proposition 
was  brought  before  him  which  he  could  consider,  and  therefore  Mr.  Connell 
was  entitled  to  judgment.  The  breach  of  contract  was  due  to  what 
Mr.  Willner  did.  The  damages  were  difficult  to  estimate,  but  he  had 
decided  to  give  Mr.  Gluck  against  Mr.  Willner  £100  beyond  the  £94, 
which  plaintiff  had  expended. 


Parliamentary  Intelligence. 

The  RoY.tL  A.ssKNT  has  been  given  to  the  following  Acts  of  Parlia- 
ment : — Public  Utility  Companies  (Capital  Issues),  Tramways 
(Temporary  Increase  of  Charges)  and  South  Wales  Electrical  Power 
Distribution  Compa  ies'   Acts. 

On  Tuesday  the  EDi>Bt:RGH  BousdarieS  Extension  and  Tram- 
ways Bill,  which  iititer  alia)  seeks  to  extand  the  boundaries  of  the 
Corporation  so  as  to  include  Leith  and  other  adjoining  districts,  was 
read  a  second  time  in  the  House  of  Commons.  The  Bill  has  been 
■  passed  by  the  House  of  Lords. 

Private  Bill  Committees  have  resumed  consideration  of  the  remaining 
private  Bills  of  the  Session.  The  Sheffield  Corporation  Bill,  which 
authorises  various  tramway  extensions  and  the  provision  of  omnibus 
services,  &c.,  has  been  passed  by  the  Local  Legislation  Committee  of  the 
House  of  Commons.  The  West  Riding  and  Derbyshire  County  Councils 
opposed  the  omnibus  clauses  as  they  desired  a  modification  of  the  existing 
arrangement,  which  allows  ^d.  a  mile  for  road  maintenance,  and  after 
hearing  the  parties  the  Committee  decided  to  leave  the  question  of  road 
maintenance,  &c.,  to  the  Ministry  of  Transport. 

The  Local  Legislation  Committee  of  the  House  of  Commons  (presided 
over  by  Sir  Harry  Samuel)  has  approved  the  Bill  promoted  by  the  North 
Metropolitan  Electric  Power  Supply  Co.mpany,  which  confers 
further  financial  and  other  powers  upon  the  company.  It  was  stated 
that  in  1904  the  company  sold  1,800,000  units,  but  today  tliey  sold 
roughly  five  or  six  times  as  much.  The  most  important  industrial  dis- 
tricts had  been  supplied,  but  there  remained  certain  residential  districts, 
and  there  was  the  prospect  that  very  large  supplies  of  electricity  would 
be  required  for  the  electrification  of  the  suburban  lines  of  the  six  railways 
running  through  the  district. 


Commercial     Topics. 

A  Committee  on  Canals. 

A  I  imiiiiiii.  I-.  «t  wliicli  .Mr.  Neville  CluimlH'iiain,  M.I'.,  is  chairman, 
has  been  appoiiiti  il  by  the  -Ministry  of  Transport  to  consider  and  report 
as  to  what  portion  (if  any)  of  the  inland  waterway  systi-m  of  the  country 
alio  lid  bi'  acquired  by  the  .Ministry  with  a  view  to  improvement,  and  upon 
what  terms;  and  also  what  improvement  should  be  carried  out  in  "such 
acquired  portions,  &e.  It  is  time  steps  were  taken  to  improve  the  canals 
of  the  country,  and  we  hojx^  that  the  committee  will  also  consider  the 
question  of  the  ado|)tion  of  electiic  traction. 

*  •  *  • 

Electric  Furnace  Progress  in  U.S.A. 

Approximatily  .■((UI.OUO.OIIO  units  of  electrical  energy  were  used  during 
1918  in  producing  steel  from  electric  furnaces.  In  addition,  large  blocks 
of  power  Were  used  in  the  production  of  ferro-alloys,  carbide  and  similar 
products,  and  the  total  amount  was  greatly  increased  during  1919  by  the 
addition  of  ltd  electric  furnaces  in  the  steel  industry,  so  tiiat  the  total 
number  is  32:!.  against  287  on  Jan.  1,  1919.  These  figures  are  taken 
from  the  rejjort  of  the  Electric  Steel  Furnace  Division  of  the  Commercial 
Section  of  the  National  Electric  Light  Association  at  the  recent  conven- 
tion in  Pasadena.  Cal.  The  trend  seems  to  be  toward  the  adoption  of 
large  furnaces,  the  economic  factor  being  sufficient  to  attract  the  larger 
plants  in  the  iiidustrv. 

*  *         ♦         * 

German  Electrical  Developments. 

Some  of  the  big  German  electrical  manufacturing  com])anies  have 
recently  made  large  increases  of  capital  and  entered  into  arrangements  for 
obtaining  foreign  capital.  In  this  way  it  is  hoped  to  obtain  supplies  of 
raw  materials  and  to  secure  foreign  markets  for  some  of  their  manufac- 
tures. We  have  already  referred  to  the  amalgamation  of  the  A. E.G.  and 
the  Felten  &  Guilleaume  Caiiswerke  A.G.,  and  to  the  increase  of  the 
former  company's  capital  from  10(1,000,000  to  300,000,000  marks,  after 
an  issue  of  100,000.000  marks  in  bonds.  It  is  now  announced  that  aa 
American  banking  syndicatt:  (Kuhn,  Loeb  &  Company  and  Guggenheim 
&  Company)  will  take  2.5,000,0110  marks  of  new  shares  in  the  A. E.G.,  but 
to  ensure  continued  German  control  the  whole  of  these  new  shares  are  to  bo 
held  by  one  ])erson,  and  they  will  be  administered  by  a  coiiiiiiittcc  of 
three — two  to  be  appointed  by  the  A. E.G.  and  one  by  tin-  Ainrilran 
syndicate.     Moreover,  the  shares  can  only  be  sold  throiiL'li  tin    AIM  i. 

The  capital  of  (J0,(I00,0C0  marks  of  the" Felten  &  Guillcauin.-  r |.any 

is  to  be  doubled,  and  the  new  shares  will  be  acquired  by  a  Luxemburg 
syndicate  (Uurbach-Eich-DiideUngen),  which  will  cover  Felten  & 
Guilleaumc's  requirements  in  steel  and  semi-manufactured  articles. 

The  Siemens  &  Halske  Company  intends  to  raise  its  capital  from  03 
to  126  million  marks,  and  to  issue  20  million  marks  in  bonds.  The 
company  proposes  to  protect  itself  from  foreign  control  by  granting  to 
a  small  group  of  shares  (the  owner  of  shares  Nos.  1  to  9,500)  a  thirty-fold 
vote.  It  is,  however,  proposed  to  make  the  acceptance  and,  lati-r,  the 
transference  of  these  iircfcrence  shares  dependent  upon  the  sanction  of 
the  President  of  the  Berlin  Chamber  of  Commerce  The  Bergmann  Elek- 
tricitiits  Wcrke  A.Ci.  also  propose  to  make  an  increase  of  cajiital  from 
28  to  80  million  marks  and  to  make  an  issue  of  20  million  in  bonds. 

These  interesting  develoiiments  indicate  a  desire  on  the  part  of  the 
leading  German  electrical  manufacturers  to  reorganise  themselves,  and 
thev  deserve  careful  attention  bv  Biitish  manufiicturers  and  engineers. 

*  ■  *         *         * 

Atmospheric  Nitrogen. 

It  IS  satisfactory  to  learn  that  steps  are  bein'_'  taken  to  n-nder  this- 
country  independent  of  foreign  nitrate  supplies  fnr  i-\p|nM\,-  |iiii  i.oses. 
The  Synthetic  Ammonia  &  Nitrates,  Ltd.,  has  lurn  Innni  d  l.\  M.  ^.^rs. 
Brunner,  Mond  &  Company,  with  a  capital  of  £.'i,i  11111,11110  tn  tak.-  over 
from  the  Government  the  manufacture  of  nitrogen  products  from  air 
and  to  develop  the  business  on  a  commercial  scale.  Steps  had  been, 
taken  to  erect  a  plant  to  work  a  mocfified  Haber  process  at  Billingham. 
(Durham),  but  work  was  suspended  at  the  armistice,  and  the  site  has 
been  acquired  by  the  new  company.  A  number  of  chemists  and  engi- 
neers have  been  retained,  and  the  Government  have  placed  at  the  dis- 
posal of  the  company  all  enemy  patents  bearing  on  the  process  on  a 
royalty  basis.  It  is  proposed  to  erect  immediately  a  plant  for  the  manu- 
facture of  100  tons  of  100  per  cent,  ammonia  per  day,  with  provision  for  a 
rapid  extension  to  300  tons  per  day,  equal  to  l.')0,000  rising  to  450,000 
tons  of  sulphate  per  annum.  Arrangements  have  been  made  with. 
Explosives  Trades.  Ltd.,  by  which  they  undertake  to  take  their  require- 
ments of  ammonia  from  the  company,  and  to  erect  plant  to  the  extent 
desired  by  the  (iovemraent  for  the  o.xidation  of  this  ammonia  to  form 
nitric  acid  and  explosives  derived  therefrom. 

The  question  of  jiroducing  atmospheric  nitrogen  is  also  receiving  a  good 
deal  of  attention  in  the  United  States  where  a  Bill  was  recently  under 
consideration  by  a  Committee  of  the  Senate.  It  is  ])ropo8ed  to  establish 
two  large  plants  -one  at  Sheffield  and  the  other  at  .Muscle  Shoals,  both 
in  Alabama,  which  will  work  in  conjunction  with  the  Fixed  Nitrogen 
Research  Laboratory  at  Washington  and  the  Warrior  River  Station  of  the- 
Alabama  Power  ('ompany,  and  generally  to  consolidate  the  manufacture 
of  nitrogen  products  in  the  atmosphere  in  the  United  States.  The 
product  will  be  primarily  employed  for  military  purposes,  and,  secondly, 
applied  to  agricultural  uses.  The  financial  arrangements  are  somewhat- 
curious.  Capital  will  be  raised  from  the  Government,  and  all  the  divi- 
dends obtained  by  the  coniiiany  will  be  paid  into  the  treasury  of  the 
L^nited  .States  as  miscellaneous  receipts,  due  provision  being  made  for 
organisation,  operation  arid  development  and  the  creation  of  a  reserve 
fund  for  .82,500.000.  The  capital  of  812,500.000  will  be  in  the  form  ol' 
preferred  stock,  and  will  be  entitled  to  a  5  ])or  cent,  dividend. 
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Electricity  Supply. 

We  regret  to  learn  that  Xewphkt  (.Mon.)  Corporation  has  decided  to 
place  an  order  for  electrical  plant  with  the  A.E.G-,  of  Berlin. 

Application  has  been  made  by  Belfast  Corporation  for  sanction  to 
borrow  another  £50,000  for  the  electric  supply  undertaking. 

D.VRLIUGTOX  Corporation  has  applied  to  the  Electricity  Commis- 
sioners for  sanction  to  a  loan  of  £104,000  for  additional  generating  plant 
and  extensions  of  buildings. 

The  standing  joint  committee  of  the  Glamorgan  Quarter  Sessions  and 
County  Council  have  decided  to  adopt  electric  lightiso  at  five  police 
STATIONS  in  the  county. 

The  Corporations  of  Burnley,  Colne,  Nelson,  Accrington  and  Rawten- 
stall  have  formed  a  district  committee  to  deal  with  all  matters  arising 
from  the  formation  of  a  Joint  Electricity  Acthokity  for  the  area. 

WiGAN  Corporation  are  to  be  congratulated  on  the  success  of  their 
electricity  undertaking.  On  last  j-ear's  working  there  was  a  profit  of 
£13,071,  though  the  price  is  only  91  per  cent,  more  now  than  in  1914. 

D.tRTFOKD  Urban  Council  has  applied  for  a  loan  of  £14,928  for  a  boiler, 
duplicate  bus-bars,  mains  extensions,  and  a  rotary  convertor.  A  main 
is  to  be  laid  to  the  worlvs  of  Messrs.  Burroughs,  Wellcome  &  Co.,  the  Mona- 
zite  Products,  Ltd. 

Poplar  (London)  Electricity  Committee  is  to  lay  electric  supply  main- 
in  two  additional  streets,  and  to  convert  four  gas  lamps  to  electric 
lighting.  At  the  last  meeting  it  was  reported  that  there  were  21(3 
new  consumers  and  169  additions  to  existing  installations. 

On  the  advice  of  the  borough  electrical  engineer  (Mr.  W.  J.  Wood), 
BoLTOx  Electricity  Committee  has  increased  the  charge  for  electric 
current  for  both  lighting  and  power  by  a  tenth  of  a  penny  per  unit.  The 
request  of  the  Chamber  of  Trade  for  a  preferential  rate  was  refused. 

The  Association  of  Lancashire  &  Cheshire  Electricity  Uxder- 
TAKrsGS  has  appointed  a  Committee  to  consider  the  provisions  of  the 
Electricity  Supply  Bill  of  1920.  A  District  Joint  Board  has  also  been 
established  to  settle  questions  in  regard  to  wages  and  conditions  of  service 
of  the  staffs. 

Barxstaple  Council  has  adopted  Mr.  J.  S.  Highfield's  scheme  for  the 
extension  of  the  electricity  works  at  a  cost  of  £39,000.  Apart  from  this 
£3,500  is  to  be  borrowed  for  an  additional  boiler,  draught  fan  and  pump 
and  £1,200  for  a  feeder  cable.  It  is  proposed  to  charge  a  flat  rate  of  lOd. 
per  unit,  for  private  and  jjublic  lighting,  and  a  sliding  scale,  varying 
from  8d.  to  3d.  for  power. 

It  is  considered  that  there  is  sufficient  water-power  available  in  the 
Dolgoch  Ravine  to  generate  electrical  energy  for  Towy'n  and  Aberdo  ve  v 
and  for  MachY'xlleth.  As  the  Urban  Council  of  the  latter  district  is 
disinclined  to  co-operate  in  a  joint  scheme  a  public  meeting  has  been 
called  at  Towyn  to  consider  the  situation.  It  is  probable  that  a  local 
company  will  be  formed  for  establishing  hydro-electric  works. 

Hammersmith  (London)  Borough  Coimcil  proposes  to  expend  £22,000 
in  laiping  electric  supply  mains  to  the  Council's  new  housing  estate, 
and  £5,000  on  service  mains.  73  street  lamps  are  to  be  converted  from 
gas  to  electric  lighting  at  a  cost  of  £755.  The  change  will  save  £112  per 
armom. 

Acting  on  the  advice  of  the  borough  electrical  engineer  (Mr.  G.  G. 
Bell)  it  ha^  been  decided  to  give  asupply  ofe'eetricity  to  al!  tlie  houses 
to  le  erected  on  the  CjuiiciPs  i^ew  estates  through  p  epaym'n'^  meter.=. 
One  service  will  fupply  two  hou  os  and  the  estimated  revenue  is  Is.  6d. 
per  house  per  week. 

The  decontrol  of  coal  for  domestic  purposes  came  into  operation  on 
Monday  -n-ith  the  suspension  of  the  Household  Fuel  and  Lighting 
Order.  The  maximum  price  at  the  pit-head  -nill,  however,  be  fixed 
under  the  Price  of  Coal  (Limitation)  Act  of  1915.  The  duties  of  the 
Coalmines  Department  and  its  divisional  offices  will  now  be  undertaken 
by  the  District  Coal  and  Coke  Supplies  Committees  and  by  a  Central 
Committee.  It  is  to  be  hoped  that  as  a  result  of  the  change  electric 
supply  undertakings  and  industrial  users  will  be  able  to  get  a  better  class 
of  fuel  than  they  have  had  to  use  tor  some  time  past. 

It  is  gratif j-tng  to  leani  that  the  unfortunate  dispute  between  Wimble- 
don Corporation  and  the  E.P.E.A.  as  to  the  bonus  of  £30  granted  by  the 
National  Joint  Board  to  the  technical  staffs  of  electricity  supply  under- 
takings has  now  been  settled.  The  Council  rescinded  on  the  4th  inst. 
the  previous  resolution  not  to  pay  the  bonus.  This  satisfactory  termina- 
tion of  the  dispute  is  due  in  no  small  measure  to  the  persistent  interest  of 
the  Electric  Lighting  Committee  and  its  Chairman  (Councillor  Hatherly- 
M\Tiott)  in  the  staff  of  the  Department,  and  the  energetic  measures 
taken  by  the  Mayor  (Aid.  D.  Stuart)  to  deal  with  the  situation.  The 
influence  of  the  National  Joint  Board,  through  its  constituent  Associa- 
tions, was  also  a  contributorj'  factor  to  the  settlement. 

At  last  week's  meeting  of  Shokeditch  (London)  Borough  Council  a 
new  scale  of  charges  for  electric  current  was  approved,  the 
jiresent  rates  of  55  and  65  per  cent,  over  pre-war  charges  for  lighting 
and  power  respectively,  not  being  considered  sufficient  to  meet  during 
the  current  year  the  increased  cost  of  coal,  wages,  &c.  For  lighting  the 
charge  is  to  be  8d.  per  unit  for  li  hours'  m.d.,  or  a  flat  rate  of  6U1.  ; 
theatres,  &e.,  6d.  ;  outside  arcs  and  signs,  4d.  ;  heating,  1  Jd.  ;  power, 
30s.  per  H.P.  of  m.d.  per  quarter,  plus  Ud.  per  unit ;  trade  and  testing 
purposes,  4d.  ;  power  discount  scale,  2-25d.,  with  discounts  varying 
from  21  to  10  per  cent,  for  consumption  of  over  2,500  units  per  quarter  ; 
factory  lighting  varying  from  4d.  to  5-5d.,  where  lighting  consumption  is 
equal  to  5  per  cent,  of  the  power  demand. 

The  employees  of  the  City  of  Birmingham  Electric  Supply  Department 


have  subscribed  for  and  erected  a  handsome  memorial  to  their  colleagues 
who  lost  their  lives  in  the  war.  The  memorial  takes  the  form  of  a  bronze 
tablet  of  artistic  production,  beautifid  in  design  and  execution,  which 
has  been  ])laced  in  the  entrance  hall  to  the  offices  in  Dale  End.  It  is 
surmounted  by  the  City  Arms,  worked  in  enamel,  and  bears  a  suitable 
inscriptiTin  on  its  centre  panel.  Two  side  panels  give  a  record  of  the 
names  of  the  31  emiiloyees  who  made  the  supreme  sacrifice.  On 
Saturday  afternoon,  in  the  presence  of  a  company  representative  of  all 
sections  of  the  Department,  the  memorial  tablet  was  unveiled  by  Mr. 
R.  A  Chattock,  the  City  Electrical  Engineer.  The  ceremony  was  a 
simple  one,  though  not  immingled  with  touches  of  emotion.  After  .the 
unveiling  a  few  words  from  Mr.  Councillor  Beale,  Chairman  of  the  Electric 
Supply  Committee,  and  Mr.  Jennings,  Secretary,  brought  the  proceedings 
to  a  close.  Photograpliic  cojiies  of  the  memorial  are  to  be  sent  to  the 
relatives  of  the  men  whose  names  it  bears. 

The  accoimts  of  the  Birmingham  Electricity"  Dept.  for  the  year 
ended  March  31,  submitted  to  the  Council  on  Tuesday,  show  revenue 
£1,068,825  (compared  with  £952,912  in  previous  year),  and  expenditure 
£776,290  (£682,751),  leaving  a  gross  profit  of  £292,535  (£270,161).  After 
providing  for  interest,  redemption  of  debt,  &c.,  and  placing  £10,000 
(£19,582)  to  reserve  and  £.50,000  (£50,000)  to  renewals  and  special 
expenditure  account,  the  surplus  for  the  year  is  £15,323  (£20,008). 
Units  sold  were  127,938,924'(  140,938,720).  Lamp  connections  are  equiva- 
lent to  374,624  (352,056)  60  watt  lamps,  and  motors  connected  aggregate 
145,577  (137,405)  H.P. 

The  Electric  Supply  Committee  reported  that  the  sales  of  electrical 
energy  decreased  by  about  13  million  units,  but  increased  progressively 
during  the  latter  half  of  the  year.  The  charges  to  consumers  of  l.t. 
supplies  have  been  increased  by  about  Id.  to  Jd.  per  unit,  according  to  the 
class  of  supply.  For  lighting  (ordinary  rates)  the  charges  will  vary  from 
6.>,d.  to  41d.  (for  20,000  units  and  upwards  per  quarter) ;  long-hour  rates, 
5d.  and  4d.  per  unit ;  restricted  hour  supply,  41d.  (10,000  units  and  up- 
wards) ;  factor}'  rate,  old.  ;  prepayment  metsr  rate.  Old.:  two-rate 
consumers,  8d.  and  4d.  ;   jjower,  heating  and  caoking,  3d.  and  2fd. 

Sheffield  City  Council  has  applied  for  sanction  to  borrow  £250,CC0 
for  the  extension  of  the  electric  supply  mains,  £120,000  for  sub-stations 
and  transformers  and  £30,000  for  house  services. 

In  regard  to  the  proposed  contract  with  the  Low  Temperature  Carboni- 
sation Co.,  the  General  Manager  (Mr.  S.  E.  Fedden)  reports  that  the 
company  undertake  to  generate  steam  on  three  boilers,  at  Blackburn 
Meadows  power  station,  by  either  gas  or  oil  at  the  same  cost  as  coal- 
firing.  The  Corporation  are  to  pay,  in  addition,  6  per  cent,  on  the  cost  of 
fitting  the  boilers  and  supph-ing  and  erecting  an  oil  tank,  &c.  This 
represents  £300  per  annum.  The  company  will  indemnify  the  Corporation 
if  for  any  reason  gas  cannot  be  supplied  or  if  the  scheme  is  unsuccessful. 
If  the  scheme  is  successful  a  considerable  saving  will  be  effected,  as  one 
man  can  easily  take  charge  of  the  three  boilers.  The  greatest  economy 
will,  however,  result  in  the  absence  of  ash  and  clinker  with  its  high 
removal  costs.  At  present  this  amounts  to  over  5s.  per  ton,  and  the  ash 
content  in  present  day  fuel  is  over  20  per  cent.  There  are  several 
electricity  stations  now  using  gas  and  oil  for  boiler-firing,  and  Mr.  Fedden 
recommends  that  an  agreement  be  drawn  up  covering  all  the  liabilities 
of  the  company,  the  Corporation  to  take  a  supply  of  gas  for  ten  years  on 
the  understanding  that  if  the  scheme  is  unsuccessful  no  expense  will 
devolve  upon  the  Corporation. 

The  Electricity  Supply  Committee  propose  to  increase  the  charge  from 
the  end  of  the  June  quarter,  from  40  per  cent,  to  50  per  cent,  on  all  units 
charged  at  over  2d.  per  unit ;  from  75  per  cent,  to  105  per  cent,  on  all 
units  charged  at  2d.  or  under  ;  and  from  50  per  cent,  to  75  per  cent,  on 
all  units  supplied  to  the  tramways. 

An  important  report  by  Mr.  J.  H.  Rider  on  the  electricity  supply  was 
approved  by  Nottingham  Corporation  on  Monday.  In  view  of  the 
alterations  in  the  plans  for  the  supply  of  electrical  energy  in  the  East 
Midland  area,  and  the  proposed  erection  of  power  stations  in  Nottingham 
and  Leicester  and  the  extension  of  the  Derby  station,  the  Electricity 
Committee,  adopting  the  recommendations  of  Mr.  Rider,  advised  the 
erection  of  a  new  power  station  on  the  Trent.  The  plant  to  be  installed 
in  the  first  instance  would  be  two  10,000  kw.  sets,  but  for  future  exten- 
sions either  20,000  kw.  or  25,000  kw.  sets  would  be  employed.  The  esti- 
mate of  the  cost,  including  land,  buildings,  machinery,  &c.,  is  as  follows  : 
First  section,  for  20,000  kw.  installed,  £752,600,  or  £37-63  per  kilowatt ; 
first  and  second  sections,  for  40,000  kw.  installed,  £1,009,000,  or  £25-225 
per  kilowatt.  These  figures  (which  are  based  upon  actual  cost  at  present) 
include  a  certain  amount  of  expenditure  on  behalf  of  the  future,  such  as 
buildings  sufficient  for  40,000  kw.  of  plant.  High-pressure  feeder  cables 
will  be  laid  between  the  new  station  and  Talbot-street  and  St.  Ann's 
Well-road,  at  a  cost  of  £.50.000,  and  transformer  plant  would  also  be  neces- 
sary at  a  cost  of  about  £30,000  at  Talbot-street,  £35,500  at  St.  Ann's  Well- 
road,  and  £33,000  at  five  local  sub-stations. 

When  the  first  section  of  the  new  station  is  ready  the  Talbot-street 
will  be  shut  down  as  a  generating  station,  and  St.  Ann's  jWell-road 
plant  need  not  be  run  for  more  than  16  hours  per  day.  The  economies  to 
be  gained  by  operating  the  new  power  station 'would  be  very  great,  the 
only  drawback  being  the  high  capital  charges,  due  to  present  conditions. 
The  committee  recommended  the  Council  to  authorise  them  to  proceed 
with  the  scheme,  to  acquire  the  land  and  to  accept  tenders,  also  to  apply 
to  the  Electricity  Commission  for  their  sanction  to  the  scheme  and  to  the 
borrowing  of  £868.600  for  the  first  section. 

Reporting  on  the  financial  aspect,  the  Finance  Committee  state  that 
it  has  been  ascertained  that  if  the  term  for  the  repayment  of  the  proposed 
loan  is  fixed  at  23  years,  the  approximate  annual  charge  for  sinking  fund 
and  interest  will  be  £75,839. 12s.  9d. 
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Electric  Traction. 

JBriohtox  Corporation  has  sanotioiu-d  tlu-  construction  of  an  cx|K-ri- 
mental  section  of  a  high-speeJ  electric  railway  to  connect  Briglitoa  with 
Bottingdean  and  Xewhaven. 

The  AiRDRiE  and  CoATBBinoE  Town  Councils  have  agreed  to  purchase 
the  undertaking  of  the  Airdrie&  Coatbridge  TramwayCompanyfor  £77,500. 
The  system,  which  is  equipped  on  the  overhead  system,  waa  ojiened  'in 
February,  1904.     There  are  only  3-03  route  miles  of  track. 

York  City  Council  recently  decided  to  restore  the  penny  tramway 
fares,  but  the  tramways  manager  (Mr.  J.  \V.  Harae)  reports  that  if  u 
penny  faro  for  half-mile  stages  is  substituted  for  the  present  three- 
halfpenny  mile  stages,  there  will  be  a  net  reduction  of  £3,233  in  income,  to 
which  must  be  added  an  estimated  increased  wages  bill  of  £9,140,  making 
a  total  adverse  balance  of  £12,379.  The  surplus  balance  on  last  J'ears 
working  was  only  £l.tiOO.  Mr.  Hame  is  reporting  on  the  question  of 
increased  fares  to  cover  the  cost  of  the  working  of  the  tramways. 

For  the  year  ended  March  31  the  revenue  of  the  Birmixoium  Corpora- 
tion tramwavs  department  was  £1,378.704  (compared  with  £1.247,271  in 
1918-19),  and  gross  profit  £284,082  (£:J1S,741),  and  after  adding  balance 
from  omnibus  account  the  total  was  £302,561.  A  sum  of  £151,030  was 
required  for  interest  and  loan  repayment  charges,  £1.36,324  has  been 
allocated  to  reserve,  and  £15,147  to  suspense  account,  the  latter  writing 
off  balance  of  expenditure  on  the  motor  omnibus  undertaking.  Traffic 
revenue  per  car-mile  on  the  tramways  was  2l538d.  (20081d.),  and 
working  expenses  were  17184d.  (15013d.).  Passengers  carried  were 
225,129,814  (207,902,770)  and  car-miles  run  15,288,095  (14,843,699). 
The  capital  expended  was  increased  by  £40,8,50. 

The  revised  fares  on  the  Glasg  jw  Corporation  tramways  have  resulted 
in  an  increase  of  about  £1,200  a  day  in  receipts.  For  the  year  ended 
May  31,  the  traffic  receipts  were  £1,716,490,  an  increase  of  £189,003 
compared  with  the  preceding  year ;  the  passengers  carried  numbered 
609,339,886  (increase  of  45.093.209) ;  the  car  mileage  run  was  26,459,015, 
an  increase  of  877,468  :  the  traffic  receipts  per  car-mile  were  15-570d. 
(increase  l-239d.),  and  the  traffic  receipts  per  passenger  •809d.  (increase 
•019d.),  and  the  passengers  carried  per  car  mile  numbered  19-250  (in- 
crease 1-102).  There  were  31)4,865,756  passengers  at  Ad.  (increase 
14,785,380),  but  the  percentage  of  id.  passengers  to  the  total  number 
carried  fell  from  62-48  to 59-86.  Thedepartment's  reputation  as  accurate 
record  compilers  camiot  be  b?aten  by  any  Covemment  department  for  we 
learn  among  many  other  things  that  the  weight  of  copper  received  during 
the  year  was  813i  tons,  while  that  of  silver  was  145.1  tons.  Since  the 
Corporation  took  over  the  tramways  on  .July  1,  1834,  the  passengers 
carried  have  numbered  6,210,147,070,  of  whom  47-98  p?r  cent,  have 
been  at  the  Id.  rate  and  41-43  at  the  Id. 

|The  Manchester  Tramways  Committee  has  been  authorised  to  reduce 
the  penny  stage  from  two  miles  to  a  mile  and  a  half.  In  a  report  by  the 
general  manager,  Jlr.  J.  M.  McElroy,  it  was  stated  that  the  "  all-in  " 
costs  per  car-mile  were  127  per  cent,  above,  while  the  average  fare  paid 
per  passenger  was  only  27  per  cent,  above  the  pre-war  level.  A  con- 
siderable increase  in  the  fares  was  essential  if  the  department  was  to  be 
kept  financially  sound.  At  present  all  passengers  (both  ordinary  and 
workpeople)  were  being  carried  at  workpeoples  rates — a  id.  per  mile — 
and  there  was  much  to  be  said  in  favour  of  a  policy  which  called  upon  all 
passengers  to  pay  alike.  That  could  not  be  done,  however,  without 
power  to  increase  the  workmen's  statutory  fares,  and  it  would  be  neces- 
sary to  let  existing  fares  stand  as  regarded  workpeople.  The  proposed 
increase  would  therefore  apply  to  ordinary  passengers  only. 

In  moving  the  adoption  of  the  report,  Dr.  Chapman  pointed  out  that 
already  other  large  towns  had  increased  the  fares,  Salford  and  Leeds  now 
gave  only  one  mile  for  a  penny,  and  one  town  had  no  faVe  less  than  1  '.d., 
•whilst  Birmingham's  penny  stages  only  exceeded  I J  mile  by  100  yards. 

After  discussion  the  recommendation  to  increase  tlic  fares  was  adopted 

Telegraph  and  Telephone  Notes. 

In  consequence  of  the  seamen's  strike,  volunteers  from  the  general 
community  have  been  invited  to  man  the  cable  steamer ''  H.  C.  Oersted,' 
of  the  Great  Xorthem  Telegrah  Company,  which  is  going  to  lay  SuB- 
MAKIXE  Cables  in  the  North  Sea  between  Denmark  and  Great  Britain. 
The.4ir  Ministry  notify  that  the  R  adio-Telephoxe  Stations  at  Croydon 
and  Lympne  are  now  open,  and  the  French  authorities  have  established 
similar  stations  at  .St.  Inglevert,  Valenciennes,  Paris,  Le  Bourget,  and 
the  Belgian  authorities  are  arranging  one  at  Brussels.  Stations  wiU 
shortly  be  opened  for  the  London-Birmingham-Manchester-Glasgow 
route  at  Castle  Bromwich,  Didsburj'  and  Renfrew. 

For  some  time  there  have  been  many  complaints  in  the  business 
circles  of  Sheffield  about  the  inefficiency  of  the  local  telephone 
SERVICE,  and  a  demand  has  been  made  for  the  introduction  of  the  auto- 
matic system.  The  Post  Office,  proceeding  in  its  usual  leisurely  fashion, 
announces  that  ''  the  question  is  still  being  investigated,  but  all  the 
circumstances  point  to  a  decision  in  favour  of  automatics  being  reached. ' 
In  regard  to  the  present  telephone  service  and  the  slow  progress  of 
automatic  telephony  in  this  countri'  our  contemporary  "  Ways  and 
Means"  very  pertinently  states:  "'  If  business  men  were  asked  what 
most  they  wanted,  nine  out  of  ten  would  reply, '  Automatic  telephones.' 
These  would  obviate  that  irritating  event  known  as  breaking-in.  Our 
system,  and  not  the  operator,  is  to  blame.  A  leading  City  man  tells  me 
that  much  of  his  business  is  done  on  the  trunk  line,  and  demands  abso- 
lute accuracy.  He  assures  me  his  mornings  are  nerve-racking  affairs 
for  all  concerned.  Automatic  exchanges  would  be  expensive  to  install 
throughout  the  country,  but  the  best  is  still  the  cheapest  for  business 
transactions." 


Institution  Notes. 

.\pplication  has  Ihcii  madr  tii  the  Boanl  of  Trade  fora  licence  to  register 
the  SoriETV  of  Kai>ioORapheiu>  with  limited  liability,  without  the 
addition  of  the  wortl '"  Limited"  to  its  name. 

The  XoRTii-WESTERX  Students'  Centre  ok  the  Institution  op 
Electkicvl  Exc.iSKEHS  has  decided  to  arrange  a  summer  meeting  for 
Satunlay,  .July  3,  to  Buxton,  provided  a  sufficient  number  of  students 
and  friends  send  in  their  namos  before  .lune  17.  The  secretary  will  also 
be  pleased  to  receive  the  names  of  any  members  who  are  prepare-d  to  read 
a  Paper  during  the  com  ing  session. 

In  a  Paper  on  "'  Our  Part  in  Steel  Making,"  read  before  the  last  meeting 
of  the  loHANic  Encineebixo  Society,  Mr.  C.  W.  Yergor  d.-seribed  the 
various  types  of  electric  control  gear,  particularly  those  niaiuifactured 
by  the  Igranic  Klcetric  Co.,  Ltd.,  which  have  been  designed  for  use  with 
the  machines  us<-d  in  iron  and  steel  works,  and  slioweii  in  the  case  of 
each  how  it  was  speciallv  suited  to  the  characteristics  of  the  machine 
and  the  load  that  it  was  designed  to  control.  The  Paper  was  illus- 
trated by  numerous  photographs. 

In  the  14th  annual  report  of  the  Skilled  Employment  and  Apprbs- 
TICESHIP  Association,  it  is  stated  that  during  the  year  1919  the  com- 
mittees received  1,303  applications,  compared  with  1,158  in  1918.  Forty 
per  cent,  of  the  boys  and  47  per  cent,  of  the  girls  were  successfully 
placed,  and  one-quarter  of  the  boys  and  one-sixth  of  the  girls  were 
apprenticed.  .-Vmong  the  boys'  trades,  the  engineering  and  heavy  metal 
trades  remain  the  most  popular,  absorbing  two-fifths,  as  in  the  previous 
year.  The  numbers  in  the  instrument-making  trades  have  fallen  off, 
"but  the  jewelry  and  light  metal  trades  show  a  noticeable  increase.  Modi- 
fications of  the  constitution  have  been  prepared,  and  the  name  of  the 
Association  has  been  changed  to  emphasise  the  skilled  employment  work. 

The  first  annual  general  meeting  of  the  Women's  Exoixeerixo 
Society  was  held  last  week  at  46,  Dover-street,  W.  The  Hon.  Lady 
Parsons  presided,  and  reminded  her  hearers  that  women  had  really 
worked  in  conneetion  with  engineering  for  many  years,  but  it  was  during 
the  war  that  women  got  their  chance. 

Miss  Rachel  M.  Parsons  was  elected  president,  Miss  Selby  hon.  secre- 
tary, and  the  Hon.  Lady  Parsons  as  treasurer.  A  council  was  also 
elected.  The  annual  report  stated  that  the  society  was  growing  in 
strength.  Meetings  had  been  held  during  the  year,  and  in  December  the 
society  commenced  to  publish  a  small  quarterly  entitled  the  "  Woman 
Enaineer."  A  club  room  had  been  opened  at  46,  Dover-street,  where 
technical  books  and  papers  were  available  for  the  use  of  members. 

.\t  the  meeting  of  the  Midland  branch  of  the  National  Association  of 
Colliery  Managers  at  Nottingham  on  Saturday,  Prof.  W^.  H.  McMillan 
gave  some  particulars  of  the  recent  improvements  in  Miner's  Safety 
Lamps.  After  referring  to  oil  lamps,  he  said  the  outstanding  change 
which  had  taken  place  in  underground  lighting  had  been  the  introduction 
of  a  considerable  number  of  different  types  of  portable  electric  safety 
lamps,  the  chief  advantage  of  which  was  that  they  gave  a  better  light, 
and  were  safer  than  the  oil  lamp.  He  had  carried  out  tests  of  electric 
and  oil  lamps  in  the  laboratory,  and  he  found  that  the  average  light- 
giving  power  of  the  electric  lamps  at  the  end  of  ten  hours  was  approxi  - 
mately  equal  to  that  of  oil  lamps  at  the  beginning.  Prof.  McMcMillan 
also  stated  that  at  one  of  the  collieries  of  the  Butterley  Company,  where 
the  electric  lamp  replaced  the  oil  lamp,  at  the  end  of  one  year's  working 
the  number  of  new  eases  of  nystagmus  had  been  reduced  by  40  per  cent., 
and  at  the  end  of  three  years  by  nearly  70  per  cent.  Though  the  electric 
lamp  was  slightly  more  expensive  to  maintain,  there  was  a  general  opinion 
that  the  many  advantages  arising  from  the  better  light,  greater  relia- 
bility and  smaller  risk  of  gas  explosions  more  than  compensated  for  its 
extra  cost. 

The  annual  report  of  the  Association  of  Consulting  Engineers  calls 
attention  to  the  large  amount  of  important  work  that  has  been  done  by 
the  committee  during  the  past  year.  A  model  general  set  of  conditions 
for  use  in  work  carried  out  on  a  prime  cost  and  profit  basis  has  been 
drawn  up,  and  consultations  have  been  entered  into  with  the  Federation 
of  Civil  Engineering  Contractors  regarding  the  form  of  overriding  clauses 
to  be  inserted  in  all  engineering  contracts.  At  present  these  do  not  meet 
with  the  approval  of' the  Association.  The  Institution  of  Electrical 
Engineers  invited  the  Association  to  confer  with  them  on  the  question 
of  the  model  set  of  general  conditions  of  contract  for  electrical  work 
which  have  been  drawn  up  by  the  Institution,  and  very  satisfactory 
work  from  the  Association's  point  of  view  has  been  done  in  this  respect. 
The  action  recently  taken  by  the  Committee  of  the  Association  towards 
an  advance  of  50  per  cent,  on  pre-war  rates  in  engineers'  remimeration 
has  been  supported  by  the  Council  of  the  Institution  of  Civil  Engineers. 
The  Foreign  Office  and  the  Board  of  Trade  have  recently  written  to  the 
Association,  suggesting  that  members  visiting  foreign  countries  should 
give  notice  to  the  Department  of  Overseas  Trade  of  their  intention,  so 
that  arrangements  can  be  made  for  assistance  to  be  given  them  by 
Consular  and  other  officers.  It  is  satisfactory  to  note  the  undesirability 
of  P.W.D.  officers  in  India  doing  consulting  work  has  been  recognised  by 
the  department  concerned. 

Educational. 

The  General  Electric  Company  has  given  £1.000  to  the  fund  for 
establishing  a  Degree  of  Commerce  ai  the  University  of  London. 

A  research  laboratory  is  being  erected  for  the  textile  department  of 
Leeds  Uxiversity,  and  investigations  are  being  conducted  into  the 
electrification  of  fibres  which  takes  place  in  the  manipulation  of  wool. 
Following  the  example  of  Manchester  and  Liverpool  Universities  an 
appeal  is  being  made  for  £500,000  for  the  extension  of  educational  and 
research  facilities. 
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Miscellaneous. 

On  Wednesday  the  King,  wlio  was  accompanied  by  the  Queen  and 
Princess  Mary,  formally  opened  the  Imperal  War  Museum  at  the  Crystal 
Palace.  In  addition  to  a  number  of  interesting  naval  and  military 
exhibits  there  are  also  collections  of  engineering  and  electrical  ajipliances. 
particulars  of  which  we  hope  to  give  in  an  early  issue. 

We  regret  to  record  the  death  of  Prof.  AuGUSTO  Righi,  Professor  of 
Physics  at  Bologna  University.  He  was  bom  in  1850,  and  educated 
at  Bologna  University,  where  he  was  assistant  in  the  department  of 
physics  in  1872-3.  From  1873  to  1880  he  was  professor  of  physics  at 
Bologna  Technical  Institute.  Subsequently  he  was  professor  at  Palermo 
and  Padua  Universities,  but  in  1890  he  returned  to  his  native  town.  He 
was  author  of  about  250  Papers  on  physics  and  electrical  subjects, 
mainly  on  electrical  oscillations,  Rontgen  rays,  &c.  He  was  a  member 
■of  many  Italian  and  foreign  learned  societies  ;  he  was  an  honorary  Fellow 
of  the  Physical  Society  of  London,  of  the  Royal  Institution  and  of  the 
Floyal  Society  of  Edinburgh.  In  1905  he  was  awarded  the  Hughes 
medal  of  the  Royal  Society,  of  which  he  was  a  correspondent. 

About  500  past  and  present  members  of  the  LoXDOX  Electrical 
ExGiNEEES,  R.E.  (T.A.),  were  present  at  the  Cannon-street  Hotel  on 
Wednesday  of  last  week  to  inaugurate  an  Old  Comrades'  Association. 
The  proceedings  opened  with  a  concert  which  from  the  artistes'  point  of 
view  was  hardly  a  success,  as  so  many  old  friendships  were  being  re- 
newed, new  ones  made  and  wartime  exploits  discussed  that  the  music, 
singing  and  recitations  were  quite  drowned.  In  the  course  of  the  even- 
ing Col.  A.  E.  Le  Rossignol,  C.B.,  dealt  briefly  mth  the  work  which  the 
corps  had  done  during  the  war,  and  formal  resolutions  laying  down  a 
scheme  for  founding  an  Old  Comrades'  Association  and  appointing  a 
provisional  committee  were  proposed  by  Major  Edgcumbe  and  Major 
Rich  and  carried  unanimously.  The  Association  is  open  to  all  past  and 
present  members  of  the  corps.  Two  reunions  will  be  held  a  year,  the 
cost  of  which  will  be  covered  by  an  annual  subscription  of  10s.  tid., 
which,  if  paid  at  once  will  run  to  October,  1921.  Headquarters  will  be 
opened  on  certain  evenings  in  the  week  where  facilities  for  social  inter- 
course will  be  provided.  It  is  hoped  to  publish  at  an  early  date  a  list 
of  members  of  the  corps  with  their  war  services,  and  all  those  interested 
are  particularly  requested  to  communicate  with  the  Hon.  Secretary  at 
108,  Heathwood-gardens,  Charlton,  S.E.  7,  giving  their  own  addresses 
and  the  addresses  of  ex-members  known  to  them.  An  annual  meeting 
•with  a  concert  will  be  held  in  October  when  a  committee  mil  be  elected. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
inat«?rial  and  apparatus  imported  into  this  country  (a)  during  April,  1920, 
and  (b)  the  aggregate  figures  from  -Jan.  1  to  April  30,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919  : — 

Electrical  machinery,  (a)  £86,321  (Increase  £22,351),  (6)  £342,124  (in- 
crease £172,206)  ;  telegraph  and  telephone  cables  other  than  submarine, 
(a)  £570  (increase  £507),  (5)  £2,204  (decrease  £5,178) ;  telegraph  and 
telephone  apparatus,  (a)  £14,609  (decrease  £15.993),  (b)  £47,539  (decrease 
£38,.503) ;  other  electrical  wires  and  cables,  rubber  insulated,  («)  £5,180 
^increase  £5,180),  (b)  £8,725  (increase  £6,242)  ;  with  other  insulations,  (a) 
£1,746  (decrease  £2,050),  (6)  £19.002  (increase  £10,633)  ;  carbons,  (a) 
£6,616  (increase  £5.411),  (6)  £44.378  (increase  £36,104)  ;  glow  lamps,  (a) 
£1,967  (decrease  £54,037),  (/>)  £10,781  (decrease  £123,777) ;  arc  lamps  and 
electric  searchlights,  (n)  £1,140  (increase  £1,140),  (b)  £2,480  (increase 
£2,480) ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons,  (ra) 
£722  (decrease  £3,205),  (6)  £4,994  (decrease  £20,687) ;  batteries,  («)  £9,900 
(increase  £8,705),  (6)  £24,207  (increase  £9,968)  ;  meters  and  measuring 
instruments,  (a)  £4,264  (increase  £1,767),  (6)  £19,122  (increase  £6,213)  ; 
Bwitchboards,  (a)  £17  (decrease  £325),  tb)  £973  (increase  £301)  ;  electrical 
goods  and  apparatus  unenumerated,  (a)  £56,545  (increase  £23,512), 
(6)  £174,224  (increase  £9,168).  Total  of  electrical  goods  and  apparatus 
other  than  machinery  and  unin-iulated  wire,  (a)  £103,276  (decrease 
£29,388),  (6)  £358,679  (decrease  £106,982). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  April,  1920,  and  (b)  from  Jan.  1  to  April  30,  with  increase  or 
decrease  compared  with  corresponding  periods  of  1919,  were  as  follows: — 

Electrical  machinery,  (a)  £183,485  (increase  £68,853),  (6)  £640,528 
.(increase  £242,070)  ;  including  railway  and  tramway  motors,  (a)  £2,034 
(increase  £509),  (6)  £9,531  (decrease  £10,378) ;  other  generators  and 
mot  jrs  except  for  aeroplanes,  motor  cars  and  cycles,  (a)  £94,507  (increase 
£38,341),  (6)  £353,328  (increase  £148,738) ;  and  electrical  macliinery  im- 
enumerated,(o)  £86,944  (increase  £30,003),(6)  £277,669  (increase£103,710); 
telegraph  and  telephone  cables,  submarine,  («)  £88,278  (increase  £1.194). 
(6)  £512,821  (increa.se  £347,092) ;  other  than  submarine,  (a)  £87,727  (in- 
crease £73,017),  (b)  £304,083  (increase  £201,471) ;  telegraph  and  telephone 
apparatus,  (a)  £80,450  (increase  £51,660),  (6)  £383,187  (increase  £284,887); 
■other  electrical  wires  and  cables,  rubber  insulated,  (a)  £121,048  (increase 
£83,332),  (6)  £464,251  (increas.-  £347.067) ;  with  other  insulation,  (a) 
£145,565  (increase  £99,293),  (6)  £531,596  (increase  £409,401) ;  carbons,  (a) 
£10,202  (increase  £9,418),  (6)  £30.299  (increase  £27,839) ;  glow  lamps,  (a) 
£15,315  (increase  £7,378),  (6)  £55,055  (increase  £21,010) ;  arc  lamps  and 
searchUghts,  (a)  £378  (decrease  £2,914),  (b)  £5,224  (decrease  £969)  ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £l,37(i  (in- 
crease £738),  (6)  £3,699  (decrease  £3,209) ;  primary  and  secondarv  bat- 
teries, (a)  £35,382  (increase  £6,039),  (6)  £135,317  (decrease  £3^588)  ; 
meters  and  measuring  instruments,  (o)  £36,357  (increase  £11,164),  (6) 
£106,085  (incr.-ase  £45,827) ;  switchboards,  (a)  £5,550  (increase  £4,224), 
(6)  £29,186  (increase  £17,081);  electrical  goods  and  apparatus  unenu- 
■merated,(rj)  £127,901  (increase  £47.864),  (A)  £467.757  (increase  £145,035). 
Total  of  electrical  goods  and  apparatus,  other  than  machinery,  (a) 
.£756,529  (increase  £392,407),  (6)  £3,028,560  (increase  £1,810,944). 


Tenders  Invited  and  Accepted. 

Johannesburg  (Transvaal)  Corporation  want  tenders  by  noon,  June  28, 
for  Electricity  Meters  and  Time  Switches  (contract  611). 

Edinburgh  Corporation  require  tenders  by  June  19,  for  e.h.t.  and 

l.t.  switchgearfor  Portobello   station.      Specifications  from  the  Engineer. 

Blackburn  Corporation  want  tenders  by  10  a.m.,  .June  14,  for  wiring 

136  houses  on  Green-lane  site.     Specifications,  &c.,  from  the  Borough 

Engineer. 

Carlisle  Corporation  require  tenders  by  June  25  for  3,000  kw.  turbo- 
alternator  and  condensing  plant.  Specifications  from  City  Electrical 
Engineer. 

Nuneaton  Corporation  require  tenders  by  9  a.m.,  June  30,  for  1 ,000  kw- 
d.c.  geared  turbo-generator  surface  condensing  plant  and  pipework. 
Specifications  from  the  Borough  Electrical  Engineer. 

Halifax  Tramways  and  Electricity  Committee  require  tenders  by 
noon,  July  8,  for  two  natural  draught  chimney  type  water  cooling  towers. 
Specifications  from  the  Borough  Electrical  Engineer. 

Toxteth  Park  guardians  require  tenders  by  .June  21,  for  three  months' 
electrical  and  engineers'  supplies.  Forms  of  tender  from  the  Clerk, 
15,  High  Park-street,  Liverpool. 

Nottingham  Electricity  Committee  require  tenders  by  June  17  for 
twelve  months'  supply  of  general  stores.  Forms  of  tender  from  the 
Electrical  Engineer. 

Warrington  Electricity  and  Tramways  Committee  require  tenders 
by  June  15  for  motors  and  transformers.  Specifications  from  Borough 
Electrical  Engineer. 

Nuneaton  Corporation  invite  tenders  for  a  1,000  kw.  d.c.  turbo- 
generator, surface  condensing  plant  and  pipework.  Tenders  to  Chairman 
of  Electricity  Committee  by  June  30. 

DuND.\LK  Urban  Council  require  tenders  by  6  p.m.  June  15  for  l.t. 
three-cored  paper-insulated  lead-covei-ed  and  armoured  cable  and  joint 
boxes.     Specifications  from  the  Engineer  and  Manager. 

Tenders  are  invited  for  the  equipment  and  running  of  electricity  supply 
works  at  Cape  Coast  and  tramways  at  Cooma-SSie  (Gold  Coasts  Further 
information  from  the  Secretary  for  Works,  Accra.  Tenders  to  the  Colo- 
nial Secretary,  Victoriaborg,  Accra,  by  Sept.  1. 

Ince-in-Makerfield  Urban  Council  require  tenders  by  June  15,  for 

(1)  two  electric  motor-driven  turbine  vertical  duplicate  pumping  sets; 

(2)  two  horizontal  ditto  ;  (3)  cables  ;  (4)  conversion  of  winding  engine 
to  electric  drive  ;  (5)  switchgear.     Specifications  from  the  Clerk. 

Leeds  City  Council  invite  tenders  for  a  steam  turbine,  three-phase 
alternator  and  exciter  of  1,200  kw.  capacity.  Specifications  from  the 
manager  of  the  electricity  department,  Mr.  C.  Nelson  Hefford,  and 
tenders    to  the  Town  Clerk,  26,  Great  George-street,  Leeds,  by  June  14, 

Bedford  Corporation  electricity  department  invite  tenders  for  the 
supply  and  erection  of  one  2-ton  locomotive  jib  crane,  grab  and  track 
rails,  and  steam  and  other  pipework.  Specifications  from  the  borough 
electrical  engineer,  Mr.  R.  W.  L.  Phillips,  to  whom  tenders  by  June  21. 

Newport  (Mon.)  Corporation  invite  tenders  for  turbo-alternator  and 
surface  condensing  plant,  boiler,  economisers,  draught  plant,  &e.  Speci- 
fications from  the  borough  electrical  engineer  and  tramways  manager, 
Mr.  A.  Nichols  Moore  ;     and  tenders  to  the  Town  Clerk,  by  June  26. 

The  Tramways  and  Electricity  Committee  of  Halifax  Corporation 
invite  tenders  for  the  supply  and  delivery  of  two  natural  draught  chim- 
ney-type water-cooling  towers.  Specifications  from  the  borough  elec- 
trical engineer  (Mr.  W.  M.  Rogerson)  and  tenders  to  the  town  clerk 
(Mr.  Percy  Saunders)  by  noon,  July  8. 


Marylebone  (London)  Borough  Council  has  accepted  the  tender  of 
Ferguson,  Pailin,  Ltd.,  for  e.h.t.  switchgear  at  £12,448  ;  that  of  H.  J. 
King  &  Company  for  pneumatic  coal-handling  plant  (£4,500),  and  that 
of  the  Lea  Recorder  Company  for  Lea  recording  apparatus,  £266. 

Hammersmith  (London)  Council  has  accepted  the  following  tenders  : 
Electrical  Apparatus  Co.,  meters,  £662  ;  W.  Lucy  &  Co.,  house  service 
and  fuse  boxes,  £374;  Ferguson,  Pailin,  Ltd.,  switchgear,  &c.,  £11,107 
(eight  tenders  varying  from  that  of  the  accepted  to  £27,260) ;  Sankey  & 
Co.,  cable  ducts,  £3,511.  j  'J 

Bankruptcies  and  L<iQnidations. 

A  meeting  of  creditors  of  the  Surrey  Electrical  Ch.mpany,  Ltd., 
will  be  helcT  on  Jime  17  at  227-8,  Gresham  House,  Old  Broad-street, 
London,  E.C.2. 

A  meeting  wiU  be  held  at  4,  Central  Bank-chambers,  Leeds,  on  July  6, 
to  receive  an  account  of  the  winding  up  of  the  Electric  Train  Lighting 
Syndicate,  Ltd. 

Claims  against  Walter  P.  O'Reilly,  electrician,  lately  trading  at  397 
and  399,  Edgware-road,  W.,  and  124,  Old  Broad-street,  E.G.,  London, 
are  to  be  sent  to  Mr.  D.  Williams,  Bankruptcy-buildings,  London,  W.C., 
by  June  18. 

The  Electric  Smelting  Company,  Ltd.,  is  being  wound  up  voluntarily 
amd  Mr.  CJ.  A.  V.  Narraway,  35,  Queen  Victoria-street,  London,  E.C.,  has 
been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  at  35, 
Queen  Victoria-street,  on  .June  14. 

Cuthbert  J.  T.  Hay-.man,  electrical  engineer,  lately  trading  at  96, 
Woodhouse-road,  Leytonstone,  and  1,  Goodmayes-road,  Goodmayes, 
Essex,  has  been  adjudicated  bankrupt.  First  meeting  of  creditors  on 
June  15,  and  public  examination  on  July  16,  both  at  Bankruptcy- 
buildings,  London,  W.C. 
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Personal   an*I   .VppoiiitnientK. 

Mr.  L.  Oatick,  of  Bridliiiiitoii,  iias  been  appointi'ii  mains  assistant  at 
Finchley. 

Mr.  E.  L.  Shocsiuith  has  been  appointed  charge  engineer  at  Dover 
at  a  commencing  salary  af  £2UU  [ler  annum. 

-Mr.  A.  S.  Hoapell,  of  Southend,  has  bson  appointed  charge  engineer 
at  Torquay. 

Jlotherwell  Corporation  has  ineiicased  the  salary  of  the  Borough 
Electrical  Engineer  (Mr.  Wishart)  from  £450  to  llo."i(>  a  year. 

Mr.  H.  Rifhanlson.  JI.Sc,  of  the  College  of  Technology,  Jlanchester, 
has  been  appointed  Principal  of  the  Bradford  Technical  College. 

Mr.  Wni.  Stevenson,  telegraph  and  electrical  engineer  to  the  Caledonian 
Railway  Company,  retires  from  the  service  of  the  company  at  the  end  of 
this  month,  and  he  is  to  be  succeeded  by  his  chief  assistant,  Mr.  Alfrcl 
Smyth  Hampton. 

Colonel  H.  G.  Lyons,  D.Sc,  F.R.S.,  has  been  appointed  Director  and 
Secretarj-  to  the  Science  Muscimi,  in  succession  to  Sir  Francis  Ogilvie, 
C.B.,  LL.D.,  who  has  been  transferred  to  the  Department  of  Scientific 
and  Industrial  Research. 

Prof.  E.  Nichols  has  resigned  the  chair  of  physics  at  Yale  University, 
in  order  to  undertake  the  position  of  director  of  pure  science  in  the 
N.E.L..\.  laboratories  of  the  National  Lamp  Works  of  the  General 
Electric  Company,  Cleveland,  Ohio. 

Mr.  A.  C.  Bloomtield  has  been  promoted  to  the  position  of  Superinten- 
dent (Section  A)  of  the  Central  Telegraph  Office,  London.  Mr.  F.  G. 
Kamsay  becomes  commander  of  the  Cables  Ships  Establishment;  and 
Mr.  E.  R.  Hutchons  and  Mr.  G.  H.  Flavel,  Chief  Officci-s. 

Mr.  0.  F.  Brown,  M.A.,  B.Sc,  Assistant  Inspector  of  Wireless  Tele- 
graphy in  the  Post  OfKce,  has  been  appointed  Technical  Officer  to  the 
Radio  Research  Board,  which  has  recently  bt-en  formed  under  the 
Chairmanship  of  Admiral  Sir  Henry  Jackson,  in  connection  with  the 
Department  of  Scientific  and  Industrial  Research. 

Additional  promotions  in  and  appointments  to  the  Order  of  the 
British  Empire  have  been  made  for  services  inconnection  with  the  war. 
Among  the  latest  list  are  Capt.  T.  W.  Smythe,  Master  of  the  Eastern 
Telegraph  Company's  cable  ship  "  Electra,"  and  Capt.  John  Wilson, 
chief  electrical  engineer  of  the  Buenos  Aires  Western  Railway  and 
superintendent  engineer  of  the  Shandon  E.\perimental  Station,  who 
have  been  created  O.B.E.s. 

The  following  are  among  the  persons  to  whom  the  King  has  granted 
permission  to  wear  Foreign  Decorations  conferred  in  recognition  of 
valuable  services  rendered  during  the  war : 

Chcralkr  of  the  Order  of  The.  Redeemer  (conferred  by  the  King  of  the 
Helenes):  Edmund  L.  Hill,  M.I.Mech.E.,  M.I.E.E.,  General  Secretary 
of  the  Federation  of  British  Industries  ;  Chevalier  of  the  Order  of  The 
Crown  (conferred  by  the  King  of  the  Belgians) :  H.  F.  Van  der  Meulen, 
Superintendent  of  Cable  Room  Staff,  Central  Telegraph  Office. 

Among  the  Kixg'.s  Birth  day  Hoxour.S  we  notice  the  following  :  Baro- 
nets :  Sir  George  A.  Touchc,  Chairman  of  the  .-Vnglo-Argentine  Tramways, 
the  United  Electric  Tramways  of  Montevideo,  and  the  Cordoba  Light, 
Power  &  Traction  Company.  Kniijkts  :  Wm.  B.  M.  Bird,  founder  of  the 
Saltcrs  Institute  of  Industrial  ('hemistry  ;  Philip  Dawson,  M.I.C.E., 
M.I.E.E.  (Consulting  Electrical  Engineer  and  Member  of  the  Disposals 
Board,  Ministry  of  Munitions) ;  Prof.  Jas.  B.  Henderson,  Roj'al  Naval 
College,  Greenwich;  anl  Wm.  Noble,  Chief  Engineer,  General  Post  Office. 
Major  Sir  Philip  Dawson,  M.I.C.E.,  M.I.M.E.,  M.I.E.E.,  is  a  partner  in 
Messrs.  Kincaid,  Waller,  Manville  &  Dawson,  the  well-known  consulting 
engineers,  of  Westminster.  He  is  consulting  electrical  engineer  to  the 
L.  B.  &  S.  C.  Railway  Company,  and  is  responsible  for  its  electrification, 
also  consulting  engineer  of  the  Great  Eastern  Railway,  &c.  He  has  been 
a  member  of  the  Disposals  Board  of  the  Ministry  of  .Munitions  practically 
since  its  inception.  He  is  a  member  of  the  Railway  Electrificatiim 
Advisory  Committee  of  the  Ministrj-  of  Transport,  a  member  of  the 
Water  [Power  Resources  Committee,)  and  he  is  the  author  of  many 
well-known  textbooks  on  electric  traction  and  power  supply.  He  holds 
the  George  Stephenson  Gold  Medal  of  the  Institution  of  Civil  Engineers 
and  the  Prince  Albert  Medal  of  the  Society  of  Arts.  He  is  also  vice- 
president  of  the  Belgian  Royal  Conimi.ssion  to  report  on  the  electrification 
of  the  Belgian  State  Railways  and  on  the  unification  of  Belgian  electric 
power  supply,  and  he  is  president  of  the  Association  dcs  Ingenieurs 
Electriciens  of  the  Institute  Electrotechnique  Montefiors,  Liege.  Sir 
Philip  Dawson,  who  was  one  of  the  founders  of  the  Sydenham  Forest  Hill 
National  Defence  League,  is  a  member  of  the  L.C.C.  and  is  on  the  Housing, 
Highways  and  Electricity  Committees. 

ISusiness  Items,  &c. 

Messrs.  Dowses  &  Davies,  electrical  merchants,  of  Liverpool,  have 
removed  their  Manchester  office  to  25-27,  Faulkner-street. 

Messrs.  Higgs  Bros.,  of  Birmingham,  have  issued  their  June  stock 
list  (with  prices)  of  motors  and  dynamos. 

Mr.  E.  M.  Parsons,  Electrical  Contractor,  who  has  been  established 
at  Hull  for  over  17  years,  has  removed  to  larger  and  more  convenient 
premises  at  38a,  Brook-street.  The  telephone  number  remains  Central 
5180. 

Mr.  A.  B.  Cartland,  A.M.I.E.E.,  has  secured  an  office  at  3,  Creechurch- 
lane,  Leadenhall-street,  London,  E.C.  3,  where  he  proposes  to  specialise 
in  fuel  economising  and  smoke  abatement  appliances,  including  the 
patent  Sandwich  system  of  boiler  firing,  and  th^  Gallaglier  Crompton 
baffle  bridge  and  boiler  efficiency  calculator. 


Patent   Record. 


for  trans- 

'    n.aiine- 


me  and 
^eat  enough  distance 


SPECIFICATIONS  PUBLISHED. 

Tht  tollowint  abslriicl  trom  some  of  the  spedftcalions  rectnily  published  have  been 
ipecially  complied  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
TOand  72,  CAuilV'v-.'j'!?.  London,  If.C. 

'Mhenei^r  the  J^tf  uprU^d  lor  differs  trom  the  dale  on  which  the  application  was  lodttt 
at  tht  Patent  Ollice  the  lormer  is  lit/en  in  brackets  alter  the  title. 

1916  Specifications. 
Ul,386  B.  T.-H.  Co.    (C.  E.  Co.)    Wireless  telephone  systems.    (30/10/16.) 

T-.'.'  ■  ..nu-nn.i-  :ire  provided  at  each  end  ot  the  transmiijlon  ;.v?teni.  on 
I  '         !  the  other  for  receiving.    A  source     '" 

i  with  each  transmitting:  aerial  .. 
:  said  aerial  in  accordance  with  i  - 

ns  are  provided  so  that  a  telei  i    : 
ti  .:;.;'-■  may  be  connected  simultaneously  w:':i  loth  \t.v  u- 

ng  antennae.    The  two  antennae  are  located  at  __  

,  other  so  that  the  effect  of  the  transmitted  signals  may  be  eliminated  in- 
.  mg  apparatus. 

1917  Specifications. 

141.387  B.  T.-H.  Co.    (G.  E.  Co.)     Electric  motor  control  systems.    (15/5/17.) 
1918. 

U1.080  Western  Electsic  Co.,  Polinkowsky.  Hackley  &  Deaken  (Western  Electric 
C^.  &  Stevens)  (in  part).    Machine-switching  telephone  systems.)    (6/2/18. 

141,081  Western   Electric  Co.  &  Polinkowsky  (Western  Electric  Co.)  (in  part). 
Machine-switching  telephone  exchange  systems.    (25/2/1918.1 

141,(583  Western   Electric  Co.  &  Polinkowsky.    Machine-switching  telephone  ex- 
change svstems.    (27/2/18.) 

14!.081  Imray.    (Boach  Akt-Os.).    Regulating-device  for  dynamo-electric  machines. 
(2/7/18.) 

141.099  Carey.    Shaded  pole  motors  and  the  like.    (5/12/18.) 

141,101  Lyon  &  Wrench,  Cooper  &  Toyman.    Manufacture  of  electric-dynamos  and 
motors.    (6/12/18.) 

141,106  Sterling  Telephone  &  Electric  Co.  &  Davey.    Automaticltelephone  ex- 
change systems.    (31/12/18.) 

141.404  Cruz.     Electrical  firing  of  explosive  mines.    (17/12/18.) 

1919. 
132,498  Scintilla.     Magneto-electric     ignition     apparatus     for     internal-combustior* 

engines.    (13/9/18.) 
133,296  Scintilla.     Adjustment  for  toothed  wheels  in  magneto-electric  ignition  appa- 
ratus for  internal-combustion  ensines.    (1/10/18.) 
134,519  Hewlett.     Electric  switches.    (31/10/18.) 

134,543  Westinghov)5e  Electric  &  Manufacturing  Co.     Electric-switching  mecha- 
nism.   (30/10/18.) 
141,116  Harman  &  Le  Bas.    Dynamo-electric  machines.    (3/1/19.) 
141,121  British  Thomson-Houston  Co,  &  Wedmore.     Protective  devices  lor  alterna- 

nating-current  electric, distribution  systems.    (6/1/19.1 
141.150  Arnold.    Devices  for  indicating  the  position  of  electric  switches,  gas-fittings^ 

or  the  like  in  rooms  or  other  places.    (14/8/19.) 
141,154  Pestarini.     Electric  regulator  of  the  induced-current  motor  type.     (19/2/19.)- 
141,170  Pfennincer.     Electrical  steam-generating  plants.     (13  3/19.) 
141,182  British  Thomson-Houston  Co,  (General   Electric  Co.)     Fastening  of  metat 

bases  to  glass  vessels  such  as  electric  incandescent  lamps.    (29/3/19.) 
141,185  Bardbloni.     Receiving    methods   of    radio-telegraohic    and    radiotelephonic 
sirn.-.ls.    (3/10/16.) 
Comprises  ioni,:ed  gas  receivers  with  at  least  two  electrodes,  in  addition  to  tho 
incandescent  filament,  comprising  a  rectifying  device  for  currents  of  variable  direction 
inserted  upon  a  circuit  which  acts  directly  on  the  currents  set  up,  through  the  eitect 
of  the  oscillating  circuit,  between  the  electrodes  of  the  ionized  gas  receiver  connected 
to  same,  in  such  manner  as  to  vary  the  current  produced  in  the  circuit  on  which  is 
inserted  the  receiver,  telephone,  or  the  like. 
141,188  Brov/ne  &  Heywoot  &  CkD,     Electrical  resistance  devices.     (5/4/19.) 
141,190  Murray,  Esskine  &  Robinson.    Wireless  receiving  and  transmitting  appa- 
ratus.   (10/4'19.) 
141,195  White.    Delay-action  electric  switches.     (23/4/19.) 
i4i,217  Norton.    Operating  and  tripping  mechanism  of  oil-break  electrical  switches.. 

(21/5/19.) 
141,225  Barbour  &  Walton.     Electric  control  gear  for  dynamo-leectric   machines. 
(29/5/19.)     (Cognate  application  29,826/19.) 

141.231  Shillito.    Direct-current  dynamo-electric  machines.    (5/6/19.) 

141.232  Vickers,  Ltd.,  &  Baerlocher.     Electric  transformers.     (5/6/19.) 
141,243  Clarke  &  Price.     Field  telegraph  and  telephone  exchanges,     (24/6/19.) 
141,269  Ryan.     Wireless  telegraphy  and  the  like,     (28,'8/19.) 

141,285  Ferranti,  De  Wall  ^  Ferranti,  Ltd.     Measurement  of  the    Wattless  com- 
ponent of  alternating  electric  current  power.     (22/10/19.1     (Additicnto  137.090.) 
Consists  in  the  employment  of  a  resistance  in  p.arallel  with  the  series  coil  of  elec- 
tricity meters  adapted  for  the  measurement  of  the  Wattless  component  of  alternating 
power. 
141,294  Zumbuhl.     Electric    switches    for    controlling   electrically-heated    apoaratus. 
(21/6  19.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  of  communicators  of  tnvtnttont^ 
January  14,  1920. 
149  Knight.    Thermo-electric  valve. 
152  Greenhalgh  &  Longbottom.    Electric  welding. 
157  Francois.     Electric  irons.    (12/3/18,  France.) 
180  Kitchin.     Electric  switch. 
187  Kitchin,     Holders  for  thermionic  valves. 

2l6  Slaby.     Battery  arrangements  for  small  electric  vehicles.     (22/1/19,  Germany.) 
223  Cox.    Electrical  indicator  for  oil  pressure  or  petrol  engines, 
,249  Radio,  Ltd.,  &  Donisthorpe.    Radio-telegraphic  and  telephonic  apparatus. 

January  IS,  1920. 
,278  Spencer.    Electric  lamp  filament  protector. 
.302  Jehnison.    Trolly  wheel  on  contact  control  mechanism. 

,314  SiemensBros.  Dynamo  Works  &CROWLEY.    Electric  motor  driving  arrangements. 
,318  Cohway.    Electrical  fire  and  burglar  alarm. 
,319  Clef.ton.    Tumbler  switches. 
,383  Metropolitan- VicKERS  Electrical  Co,    Utilisation  of  tidal  energy  for  productioi* 

of  power. 
,384  Metro poLiTAN-VicKERS   Electrical  (IkJ.    Armatures  for   dynamos.    (16/1/19, 
U.S^) 

Ignitidn  apparatus  for  engines.    (17/10/18,  Germany.) 
Electrical  condensers.     (15/3/15,  Ormany.) 
Ignition  apparatus  for  engines.    (21/1/18,  Germany.) 
Portable  generating  sets.    (26/1/18,  Germany.) 
Device  for  preventing  sparking  in  electric  ignition  circuit 
when  lead  becomes  broken.     (5/1/18,  Germany.) 
,398  Duthoit.    Medical  electrodes. 

January  16,  1920. 
,402  Automatic  Telephone  Mfg.  Co.,  Smith  &  Sergeant.    Indicating  arrangement- 

for  underground  railways,  &c. 
,415  Ewart.    Means  for  timing  electric  ignition  apparatus, 
,475  Hepburn.     Electrolysers. 

.498  Akt.  Ges.  R.  Bosch  &  Imray.     Electric  starting  devices  for  engines. 
,499  Akt.  Ges.  R.  Bosch  &  Imray.    Magnetos. 


385  Akt.  Ges.  R.  Bdsch. 
,386  Akt.  Ges.  R.  Bosch. 
,388  Akt.  Ges.  R.  Bosch. 
,390  Akt.  Ges.  R.  Bosch. 
,391  Akt.  Ges.  R.  Bosch. 
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Companies'  Reports,  &c. 

The  directors  of  the  Beitish  Electric  Traction  Company,  Ltd., 
recommend  a  dividend  of  -1  per  cent,  on  the  ordinary  stock  for  the  year 
ended  March  31,  1920,  carrjing  forward  £150,000. 

Letters  of  allotment  in  respect  of  the  recent  issue  of  preference  and 
ordinary  shares  by  the  Stoll  Picture  Proditctions,  Ltd.,  have  been 
posted. 

Mr.  R.  J.  Howley,  who  presided  over  the  recent  meeting  of  the  Potteries 
Electric  Tractiox  Company,  Ltd.,  said  that  there  was  an  increase 
in  receipts  of  £46,221  owing  to  a  small  increase  in  the  total  number 
of  passengers  and  a  further  increase  in  fares.  The  48-hour  week  had 
caused  the  largest  single  increase  in  wages  wliich  they  had  had  to  meet 
in  any  year,  being  equivalent  to  some  13s.  per  man  per  week  on  the  old 
basis  of  a  60-hour  week.  In  November  an  increase  of  4s.  a  week  was 
granted,  and  now  there  was  a  farther  increase  of  8s.  per  man  per  week, 
which  would  rise  to  9s.  on  .June  1.  Increases  in  wages  during  the  j'ear 
had  outdistanced  the  increased  cost  of  living,  and  thjre  must  be  some 
iinality  to  the  increases  which  could  be  granted.  They  were  paying  a 
dividend  of  5  per  cent,  on  the  ordinary  shares,  and  carrying  forward 
£12,081.  With  regard  to  the  negotiations  for  the  sale  of  the  under- 
taking to.the  Corporation,  the  necessary  majority  of  the  ratepayers  had 
not  been  obtained  and  the  Bill  had  been  withdrawn.  The  shareholders 
need  not  feel  dejected  ;  the  undertaking  was  a  good  property,  well 
maintained,  and,  on  a  sale  mider  the  terms  of  the  Tramways  Act  of 
1870,  should  realise  a  substantial  amount. 

The  directors  of  the  United  River  Plate  Telephone  Company, 
Ltd.,  report  that  the  gross  earnings  for  the  j-ear  1919  amounted  to 
£976,168,  whilst  the  gross  maintenance  and  other  charges  in  Argentina 
and  London  were  £764,076,  leaving  a  profit  of  £212,092.  Deducting 
interest  on  debenture  stock,  the  preference  dividend  and  the  interim 
dividend  on  the  ordinary  shares  (£72,100),  and  adding  amount  from  pre- 
vious year  (£36,707),  the  balance  is  £176,700.  The  directors  recommend 
a  final  dividend  of  5  per  cent,  on  the  ordinary  shares,  making  (with  the 
interim  dividend)  a  total  of  8  per  cent,  for  the  year,  tax  free  (£81,000), 
placing  £50,000  to  reserve,  and  £10,000  to  reserve  (war  contingencies) 
fund,  leaving  £35,700  to  be  carried  forward.  In  continuation  of  the 
policy  of  the  company  to  keep  abreast  of  the  progress  and  development 
of  the  telephone  industry,  and  to  place  at  the  disposal  of  its  subscribers 
the  advantages  of  the  latest  improvements,  the  directors  have  sanctioned 
the  introduction  into  Buenos  Aires  of  the  automatic  system.  The 
general  expansion  of  the  undertaking  of  the  company,  and  the  necessity 
of  coping  with  the  ever-increasing  demand  for  new  telephone  facilities, 
entail  an  outlay  which  can  only  be  met  by  the  provision  of  additional 
capital,  and  a  resolution  will  be  submitted  to  the  shareholders  increasing 
the  authorised  capital  to  £2,500,000. 

The  directors'  report  of  the  Marconi  International  Marlse  Com 
MUNICATION  Company,  Ltd.,  for  1919,  states  that  the  business  continues 
to  show  substantial  expansion.  The  gross  revenue  for  the  year  was 
£772,019,  an  increase  over  1918  of  £208,813.  This  increase  is  in  part  due 
to  an  increase  in  ship  subsidies  in  consequence  of  a  large  advance  in 
salaries  of  telegraphists,  and  is  counterbalanced  to  a  considerable  extent 
by  increased  expenditure.  In  consequence  of  the  unfavourable  rates  of 
exchange  at  the  end  of  the  year,  considerable  sums  have  been  allowed 
to  remain  abroad  on  deposit  or  invested  in  foreign  Government  securities. 
A  sum  approximating  £.50,000  has  been  debited  to  profit  and  loss  account, 
calculating  the  rate  of  exchange  on  Dec.  31  as  though  the  money  had 
been  brought  home  at  that  date,  and  the  loss  incurred.  Notmthstauding 
this  temporary  depreciation  and  the  writing  off  of  £20,000  representing 
depreciation  in  investments  in  Government  securities,  the  profit  shows 
an  increase  over  the  preceding  year.  The  directors  recommend  pay- 
ment of  a  final  dividend  of  10  per  cent.,  which,  with  the  interim  dividend 
of  5  per  cent,  paid  in  January  last,  will  make  15  per  cent,  for  the  year.  The 
number  of  public  telegraph  stations  owned  and  worked  by  the  company 
on  the  high  seas  increased  from  2,549  in  1918  to  2,842  at  the  end  of 
December,  1919.  The  Amalgamated  Wireless  (Australasia),  Ltd.,  has 
paid  a  dividend  of  5  per  cent,  for  the  year  ended  June  30,  1919. 

The  report  of  C.allender's  Cable  &  Construction  Company,  Ltd., 
for  1919  show  credit  balance  of  £161,525.  Deducting  debenture  interest, 
preference  diridend  and  the  appropriations  lor  depreciation  of  buildings, 
plant  and  machinery,  &c.,  there  is  a  balance  of  £84,025.  With  £114,779 
brought  forward  the  available  total  is  £198,804.  The  directors  recom- 
mend a  dividend  on  the  ordinary  shares  at  rate  of  15  per  cent.,  less  tax 
(being  3s.  per  share),  of  which  Is.  per  share  was  paid  in  November; 
placing  £33,000  to  special  reserve  for  war  taxation,  and  carrying  fonvard 
£105,803.  It  is  stated  that  during  the  year  an  entire  change  took  place 
in  the  business  of  the  company,  as  the  factories  both  at  Erith  and  of  the 
Anchor  Company  at  Leigh  have  been  converted  from  manufacturing 
war  materials  to  ordinary  commercial  production.  Output  was  seriously 
interfered  with,  but  the  change-over  is  now  complete,  with  most  satis- 
factory results.  In  the  early  part  of  the  year  it  became  evident  that 
additional  plant  and  machinery  were  required  to  meet  the  increasing 
demands  of  the  industry  for  cables  capable  of  working  at  much  higher 
voltages  than  in  the  past.  Extensive  new  workshops  were  erected  for 
the  manufacture  of  super  tension  mains  of  33,000  volts  and  upwards,  and 
these  are  now  practically  completed.  The  Picardy  works  which  were 
specially  erected  and  equipped  with  macliinerv  for  the  rapid  manufacture 
of  field  telephone  cables  for  the  army,  have  been  completely  converted 
and  equipped  with  plant  for  the  manufacture  of  telephone  cables  for 
general  use.  The  directors  believe  that  the  full  results  of  the  new  plant 
will  only  be  apparent  in  the  future,  and  seeing  that  the  volume  of  orders 
obtained  is  exceptionally  large  thej'  have  every  hope  that  the  financial 
results  of  the  current  year  will  be  even  more  favourable.     It  has  become 


apparent  that  the  financial  resources  of  the  company,  even  with  the  addi- 
tional capital  issued  in  1918  have  not  sufficiently  met  the  requirements  of 
the  company's  increasing  trade,  consequently  the  directors  early  in 
-\pril  took  the  necessary  steps  to  increase  the  capital  by  the  creation  of 
400,000  "  B  '  cumulative  preference  shares  of  £1  each.  These  will  be 
i.ssucd  shortly,  together  with  the  balance  of  100,000  ordinary  shares. 

The  directors'  report  of  the  Austin  Motor  Company-,  Ltd.,  for  1919 
states  that  the  net  profit  is  £237,866.  Adding  the  balance  from  1918 
(£656,081)  and  deducting  ordinary  dividend  for  1918  (£65,000),  the 
available  total  is  £828,947.  The  dividends  on  the  7  per  cent,  preference 
and  6  per  cent.  "  B  "  jjreference  shares  have  been  paid,  and  it  is  proposed 
to  give  a  bonus  of  one  ordinary  share  for  every  two  ordinary  shares  held 
(£200,000),  to  write  £88,303  off  expenses  of  issue  of  "  B""  preference 
capital  and  £35,000  off  cost  of  fl.ving  ground,  to  carry  £425,000  to  general 
reserve,  and  to  carry  forward  .£13.995.  During  the  year  the  works  have 
been  largely  engaged  on  the  difficult  task  of  reconstruction  and  reorganisa- 
tion. In  spite  of  the  work  entailed  in  the  change-over,  satisfactory 
progress  was  made  imtil  mid-October,  when  the  disastrous  moulders' 
strike  completely  upset  the  plans  for  production  and  finance,  making 
it  necessary  for  the  directors  to  seek  for  additional  capital  much  earlier 
than  had  been'  anticipated.  It  is  satisfactorj'  to  note  that  the  output 
is  increasing  rapidly,  and  already  up  to  schedule  on  chassis  and  tractors 
for  the  capital  at  present  issued.  The  lorries  and  lighting  sets  are  also 
making  good  progress,  and  will  be  in  a  similarly  strong  position  before 
the  end  of  July.  The  demand  for  the  company's  products  has  far 
exceeded  expectations  ;  in  fact,  the  present  schedule  of  output  of  the 
Austin  twenty  and  agricultural  tractor  could  be  absorbed  many  times 
over  in  foreign  markets  alone.  The  company  is  pursuing  a  definite 
policy  of  sending  a  large  portion  of  the  production  abroad  in  order  to 
safeguard  its  foreign  markets.  The  work  of  reorganisation  and  recon- 
struction has  been  practically  finished,  and  the  large  capital  e.xpenditure 
necessitated  by  the  establishment  of  such  a  huge  undertaking  as  is  now 
controlled  by  the  company  is  rapidly  approaching  completion.  Sir 
R  H.  Brade,  G.C'.B.,has  accepted  a  seat  on  the  board. 

In  moving  the  adoption  of  the  report,  the  chairman  (Sir  Herbert 
Austin,  K.B.E.)  pointed  out  that,  in  order  to  meet  the  clamant  demand 
for  a  big  decrease  in  the  cost  of  living  and  a  replacement  of  the  amenities 
of  civilisation  as  in  pre-war  days,  we  must  have  greater  efiiciency'and 
more  effective  output.  We  must  produce  more  food  and  more  necessities 
within  our  own  shores.  Railway  services  can  only  be  installed  over  a. 
long  period.  Road  locomotion  and  traction  must  supply  their  place, 
for  the  present  at  any  rate.  The  shareholders  might  look  forward  with 
confidence  to  the  future.  But  to  secure  the  results  desired  and  enable 
the  efforts  of  the  works  to  be  fully  effective  the  finances  of  the  company 
should  be  sufficient  to  give  ample  scope,  and  to  reUeve  any  anxiety  as 
to  being  able  to  meet  all  contingencies.  It  was  with  that  desire  that  the 
directors  decided  to  recommend  the  increase  of  the  capital  in  February 
last  to  £5,000,000.  -\t  that  period  negotiations  were  in  progress  for  an 
amalgamation  of  interests  with  a  large  American  "  combine,"  which  it 
was  considered  would  remove  some  of  the  possible  competition  in  our 
foreign  markets,  and  to  carry  that  prospect  into  effect  1,850,000  ordinary 
shares  were  reserved  to  be  issued  should  the  negotiations  be  successful. 
Siemens  Brothei«  Meeting. 

The  directors  of  Siemens  Brothers  &  Comp.iny,  Ltd.,  have  declared 
a  final  dividend  of  5  per  cent.  (Is. per  share),  tax  free,  for  the  past  half- 
year,  making  10  per  cent,  for  the  year,  after  placing  £5,000  to  buildings 
reserve,  £7,329  to  pension  fund  contribution  and  retiring  allowances, 
writing  off  £25,000  from  discount  on  sale  of  debenture  stock,  and  placing 
£15,000  to  general  reserve  (making  £75,000),  carrying  £315,776  forward. 

Mr.  G.  Mure  Ritchie  presided  over  the  meeting  on  Tuesda3'  and  stated 
that  the  net  profit  for  1919  was  £211,209,  compared  with  £229,647  for 
1918.  The  dividends  and  appropriations  absorbed  £140,000,  leaving 
£71,209  to  pay  the  excess  profits  duty,  and  with  £244,567  from  1918 
an  amount  of  £315.776  would  be  carried  forward.  He  stated  that  the 
sale  of  the  Stafford  works  arose  out  of  lengthy  negotiations  with  the 
English  Electric  Company.  As  modem  developments  in  electric  power 
plant  tended  in  the  direction  of  larger  and  ever  larger  units  it  became 
obvious  that  that  branch  of  the  business  would  require  ultimately 
extensive  additions  both  to  the  works  and  staff.  They  had  made  a 
friendly  business  agreement  with  the  Enghsh  Electrical  Company  for 
mutual  support  and  for  the  purchase  of  the  products  of  either  company 
which  may  be  required  for  the  other's  contracts.  For  needed  extensions, 
about  2.J  acres  of  land  had  been  purchased  on  the  riverside,  and  about  5.V 
acres  had  been  taken  on  lease  for  99  years. 

Since  the  conclusion  of  peace  the  demand  for  submarine  telegraph  and 
telephone  cables  was  very  large,  and  substantial  contracts  had  been 
completed  or  were  still  in  hand  for  various  Governments  and  cable 
companies,  including  the  Danish  and  Norwegian  Governments  (lor  whom 
they  had  made  special  types  of  inductance  loaded  submarine  cables  of  a 
larger  capacity  than  any  hitherto  made),  and  the  Eastern,  Western 
Union  and  Central  &  South  American  Telegraph  Companies.  For 
electric  light  and  power  cables  the  demand  was  great  and  still  growring, 
and  their  manufacturing  facilities  had  been  employed  to  the  utmost, 
and  that  had  also  occurred  in  the  case  of  the  output  for  the  development 
of  the  telephone  service  by  the  Post  Office,  for  whom  they  had  made 
and  laid  cables  in  a  number  of  towns  in  the  Northern  and  Scottish 
districts.  The  cable  ship  "  Faraday,"  after  repairing  the  Direct  United 
States  Company's  cable  in  the  summer,  was  employed  during  the  autumn 
and  winter  carrying  freight,  but  was  now  back  on  her  regular  work. 
Among  the  orders  secured  during  the  year  was  the  contract  for  the 
supply  of  the  cables  for  the  electrification  of  the  Great  Western  Railway 
from  "Shepherd's  Bush  to  EaUng.     They  had  also  been  successful  in. 
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obtaining  several  large  orders  from  abroad  for  e.li.t.  cables.  A  con- 
siderable increase  in  sales  of  cable  accessories  and  joint  boxes  had  taken 
place  and  several  large  contracts  had  been  entered  into  with  corporations 
and  municipalities  for  these  goods.  The  trading  in  rubber  insulated 
wires  and  cables  showed  an  increase  over  any  pre-war  year  and  their 
"Stannos"  wires  were  now  in  great  demand.  For  their  ebonite  the 
demand  far  exceeded  the  supply.  The  battery  business  had  been  fully 
maintained  and  the  construction  of  overhead  lines  for  telegraph  and 
power  purposes  had  been  re\'ived  ;  there  was  every  sign  of  considerable 
business  in  the  construction  of  power  transmission  lines.  In  spite  of 
reconstruction  and  other  difliculties  the  demand  for  their  products  was 
so  great  as  rapidly  to  till  their  order  book.  The  business  in  telegraph 
apparatus  had  revived  satisfactorily,  and  continued,  as  before,  to  be 
most  exclusively  for  export.  Their  chief  customers  were  foreign  Govern- 
ment or  railway  administrations.  Special  signalling  apparatus  for 
winding  oi>eration3  in  mines,  which  has  been  developed  by  them,  was 
being  largely  adopted.  The  business  in  wireless  telegraph  installations 
continued  to  develop  satisfactorily.  The  Post  Office  had  placed  con- 
siderable orders  for  telephone  exchanges  and  the  company  booked  "no 
less  than  three  public  exchanges  during  the  war.  The  demand  for 
telephone  exchanges  in  this  country  and  abroad  was  far  in  excess  of  the 
pre-war  demand  and  would  continue  for  some  years.  The  demand  was 
chiefly  for  manually  operated  exchanges,  but  the  future  development 
of  automatic  telephony  was  assured,  and  was,  in  fact,  being  limited  at 
pn-scnt  chiefly  by  the  lack  of  sufficient  manufacturing  facilities.  Arrange- 
ments had  recently  been  made  which  would  ensure  the  manufacturing 
output  of  their  lamps  being  doubled  in  the  near  future. 


Prices  of  Metals,  Chemicals,  &c. 

TnESDAY,  Jun.i  8. 

Copper—  Price.  Ino.  Deo. 

Bestsolected per  ton  flOT     0     0  £10     0  — 

Electro  Wirebars £110     0     0  £.•!     0     0  — 

E.C.  wire  basis per  lb.  Is.     3Jd.  -^d.  — 

Sheet Is.     ojd.  —  — 

Phosphor-bronze  Wire — 
Phosphor-bronze 

wire,  basis  „  Is.  SJl.  ^d.  — 

Brass  60/40— 

Rod,  basis     „  Os.  lid.  —  — 

Sheet,  basis   ,,  Is.  S^d.  Jd.  — 

Wire, basis    Is.  3^d.  Jd.  — 

Iron  — 

Cleveland  Warrants    per  ton  £11  17     0  —  — 
Galvanised      steel 

wire,  basis  8  SWG         „  £.51     0    d  —  — 

Lrad  Pig— 

English £3S    0     0  —        £3  10     0 

Foreign  or  coloniil            ,.  3.5  10     0  —        £3  10    0 

T.H -Ingot    ,  254     0     0  —       £21  0     0 

Wire, basis    perlb.  0     3     4  —  3d, 


Salammoniac. — Percwt.lOos.-lOOs. 
Sulphur  (Flowers). — Per  ton  £19. 
„      (Roll  Brimstone). — Per  ton 
£19. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton,  £8  83.  9d. 
Rublyr. 

t<h':Wic.—T.'S.  Orange,  S903.  to  OOOs. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd  ,  and  the  rubber  prices  by  W.  T.  Henlevs  Telegraph  Works  Com- 
pany, Ltd. 


Copper  Sulphate. — Per  ton  £44 
Boric     Acid  (Crystals). — Per     tou 

£74. 
Carbon  Bisulphide.— Per  ton  £60 
Sodium  Bichromate. — Per  Ib.ls.lld. 
Sodium  Chlorate— Per  lb.  SJd 
-Para  fine.  23.  lJ-1. ;  plantation  Ist.  latei.  2s.  Id.  per  lb. 


Benn  Brothers  Journals. 


.S.i.ME    FE.\TrRE.S    (IF    THE    CrHRENT    ISSTES. 

"  Aeronautics  "  :— ■  The  Truth  about  German  Flying  "  ;  '■  Our 
Dinner  to  the  Pioneers  of  Aviation  "  ;  and  ''  Hecter  Fuel." 

"Cabinet  Maker"  :—'■  Colour  and  Form,"'  by  M.  McLeish  ;  "Fur- 
niture at  the  Canadian  Industries  Exhibition"  ;  and  "  Students'  Work 
at  the  L.C.C.  Central  School  of  Arts  and  Crafts." 

"  Chemical  Age "  :— "  The  Worlds  Nitrogen  Resources,"  by  Dr. 
Dounan  ;  "  Oil  Rssources  of  the  British  Empire,"  by  Sir  John  Cadman  ; 
and  '•  ProHteering  in  Soda  Ash  :  Full  Reports  of  Tribunal  Cases." 

"Fruit  Grower"  :—"  Improvement   of   West  Country   Orchards"; 

Disappointing  Crop  Prospects"  ;  and  "  Swanley  Horticultural 
College  for  \\  omen." 

"  Hardware  Trade  Journal "  :— "  The  Ideal  Hardware  Premises  "  ; 
"  Cooperative  FaUacies "  ;  and  "  The  Ventilation  of  Factories  and 
Workshops.' 

"Ways  and  Means":- "The  New  Outlook  in  Industry,"  by  W. 
Peter  Rylands ;  "  By-Products  and  Economy,"  by  S.  Howard  Withey ; 
and  ■  The  Servant  Problem :  A  Xew  Aspect,"  by  Miss  Mabel  b! 
\\  ilUson. 

"  Gas  World  "  :— "  Manufacture  of  Neutral  Sulphate  of  Ammonia," 
by  J.  T.  Sheard  ;  "  Withdrawal  of  the  Household  Fuel  and  Lightin" 
Order"  ;  and  "  An  Association  of  Technical  Gas  Officials."  ° 


Forly    Years  Ago. 

(The  ELECTRICIA.N,  Ji'.sE  12,  18S0.) 

The  Telephone  is  Belgium. — An  cx]K'rimental  trial  of  the  Bell 
telephone  between  the  Hotel  Communal  and  thu  lire  station  at  Liege 
has  been,  says  the  "  Independence  Bdge,"  so  successful  that  a  network 
of  lines  will,  no  doubt,  be  established  for  the  public  servico,  and  will  be 
augmented  by  private  enterprise. 

JouuN.\L  OF  THE  SOCIETY  OK  Teleor.vph  Enoineer.-!. — The  current 
number  contains  some  interesting  information  concerning  the  extent  of 
the  use  of  the  Jablochkoff  light.  According  to  M.  Besly.  a  total  of 
1.716  lights  are  in  use,  of  which  46o  are  in  I'aris,  428  in  the  French  Pro- 
vinces, 198  in  England,  the  remainder  in  various  other  countries.  In 
this  number  will  be  found  Papers  ou  effects  produced  by  "  The  Immersion 
of  Steel  ami  Iron  Wires  in  Acidulated  Water,"  by  Prof.  Hughes,  and  "  On 
the  Adhesion  of  Jletals  Produced  bv  Currents  of  Electricity,"  by  Mr. 
Strol. 

Eleptbic  Lights  in-  Bcoys. — "  The  wlustling  buoys  now  in  use  weigh 
about  15  tons  each,  and  in  their  plunging,  even  during  calm  weather,  a 
force  of  nearly  3  11. r.  is  evolved.  To  utilise  this  waste  energy  Mr. 
Edison  has  devised  a  small  dynamo  machine,  to  be  carried  by  the  buoy, 
the  current  from  which  will  sustain  an  electric  light  equal  to  one  gas  jet. 
If  successful,  these  self-illuminating  buoys  must  be  of  great  use  to 
mariners."  We  quote  the  above  from  our  contemporary,  the  "  Scien- 
tific American,"  which,  however,  gives  no  explanation  as  to  how  its 
energy  is  to  be  utilised.  Ideas  of  this  kind  are  cheap,  but  the  means  of 
carrying  them  out  are  by  no  means  so  easily  hit  upon. 

Experiment.-?  in  M.aoxetism. — An  interesting  experiment  in  mag- 
netism has  been  described  to  the  French  Academy  by  .\I.  Obalski.  Two 
magnetic  needles  are  suspended  by  five  threads  attached  to  unlike  poles 
over  water  in  a  vessel.  Their  distance  from  each  other  is  a  little  greater 
than  the  sum  of  their  radii  of  mutual  attraction,  and  their  poles  are 
opposite  each  other.  The  water  is  gradually  brought  up  over  them  by 
means  of  the  tube  of  caoutchouc  connected  with  the  vessel,  and  wound 
on  a  drum.  When  immersion  commences  the  needles  ajiproach  each 
other  by  their  immersed  parts,  and  when  the  immersion  has  reached  the 
third  or  fourth  of  the  needle's  length  they  go  together.  The  explanation 
seems  to  be  that  what  liindered  the  a]ipn)xiniation  of  the  needles  was 
their  own  weight,  and  the  force  of  gravity  being  weakened  by  the  immer- 
sion the  magnetic  forces  become  manifest.  A  corresponding,  though 
opposite,  phenomena  is  witnessed  when  the  needles  are  suspended  by 
their  poles  of  the  same  name. 


Arrangements  for  the  Week. 

FKIDAY,   June   11th  (to-day). 

'  Physical  Society. 

5  p.m.  At  the  Imperial  College  of  .Science,  S.  Kensington,  London, 
.S.W.  Papers  on  "  Radiation  and  Convection  from  Heated 
Surfaces,"  by  Dr.  T.  Barratt  and  Mr.  A.  J.  Scott,  B.Sc.  ;  "  An 
Electrical  Hot-Wire  Inclinometer,"  by  Mr.  J.  S.  G.  Thomas, 
M.Sc.  ;  "  Convective  Cooling  and  the  Theory  of  Dimensions," 
by  Mr.  L.  F.  Richardson ;  and  "  The  Radiation  from  a  Per- 
fectly Diffusing  Circular  Disc,"  by  Mr.  J.  W.  T.  Walsh,  M.Sc. 
HONDAT,  June  14tb. 

F.\EADAY  Society. 

5  p.m.     .-Vt  the  Chemical  Society,  Burlington  House,  Piccadilly,  W. 

Papers  to  be  read  :  "  Conduction  of  Electricity  through  Fused 
Sodium  Hydrate,"  by  Dr.  A.  Fleck  and  Mr.  T.'Wallace  ;  "  The 
Measurement  of  Electrolytic  Resistance  using  Alternating 
Currents,"  by  Dr.  H.  F.  Haworth  ;  "  The  Measurement  of 
Electrical  Conductivity  in  Metals  and  Alloys  at  High  Tempera- 
tures," by  Mr.  .J.  L.  Haughton  ;  "  The  Theory  of  Electro- 
chemical Chlorates  and  Perchlorate  Formation,"  by  Messrs. 
N.  V.  S.  Knibbs  and  H.  Palfreeraan  ;  "  The  .Sorption  of  Iodine 
by  Carbon,"  by  Mr.  .1.  B.  Firth  ;  "  The  Electrolysis  of  Solutions 
of  Sodium  Nitrate  using  a  Copper  .\nodp,"  by  Mr.  F.  H.  Jeffery, 
M..-V.,  "  The  Pressure  Variation  of  the  Equihbrium  Constant  in 
Dilute  Solution,"  by  Dr.  A.  M.  Williams,  and  Description  of 
Models  lihistrating  Crystalline  Form  and  Symmetry,  by  Miss 
Mina  Hn.sali. 
WEDNESDAY,  June  16th. 

Institution  of  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London,  S.W.  Discussion  on  SirDugald  Clerk's  Paper  entitled 
"  Distribution  of  Heat,  Light  and  Motive  Power  by  Gas  and 
Electricity,"  and  on  the  Report  on  the  Coal-Gas  and  Electrical 
Supply  Industries  of  the  United  Kingdom  to  tlie  President  of 
the  Institution  of  Gas  Engineers,  by  Sir  Dugald  Clerk,  K.B.E., 
F.R.S.,  Prof.  A.  Smithclls,  C.M.G.,  F.R.S.,  and  Prof.  J.  W. 
Cobb,  C.B.E. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams : 
Benbrotric,  Fleet,  Lowlon.     Telephone :  City  9853  (4  lines). 

The  subscription  to  "  The  Electkician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  i2.  14.  0.  per  annum  Abroad.  Advertise- 
ment Bates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  dale 
of  publication. 
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Notes. 


The  I.M.E.A.  Convention. 

A  CAIWLOGUE  iiusuinte  may  be  defined  as  one  in  which  the 
contents  of  the  books  in  a  collection  are  exposed  and  criticised 
in  such  a  way  that  the  prospective  buyer  can  see  what  he  is 
likely  to  get,  which  is  not  always  possible  from  the  title.  From 
this  point  of  view,  this  week's  issue  of  The  Electrician  may- 
be said  to  be  such  a  catalogue  of  next  week's  I.M.E.A.  Con- 
vention. In  another  column  we  set  out  the  programme  in 
full,  and  the  articles,  generally,  are  such  as  those  visiting 
Bradford  and  Ilkley  will  find  of  special  interest.  Besides 
describing  the  Bradford  electricity  undertaking,  we  also  deal 
with  the  other  works  which  will  be  open  during  the  Convention, 
the  Phoenix  works  of  the  English  Electric  Company  being  the 
sole  exception.  In  this  way  our  readers  will  be  able  to  study, 
beforehand,  the  details  of  what  is  going  to  be  seen,  and  be 
prepared  for  the  recognition  of  items  that  jiarticularly  appeal 
to  them.  Preliminary  information  of  this  kind  makes  such 
Adsits  not  only  more  interesting,  but  also  more  profitable. 


selves,  we  have  no  doubt  that  with  Mr.  Roles'  skill  and 
enterprise  to  guide  it,  the  undertaking  will  undoubtedly  have 
a  future  of  the  briuhtest. 


The  Bradford  Electricity  Undertaking. 

On  another  page  of  this  is.sue  we  describe  the  recent 
extensions  which  have  been  made  to  the  Bradford  electricity 
undertaking.  This  article,  read  in  conjunction  with  a  much 
longer  account  which  we  gave  in  The  Electrician  of 
October  11,  1912,  is  more  than  an  interesting  epitome  of  that 
chapter  of  electrical  history  which  will  deal  with  electricity 
supply  undertakings  owned  by  municipal  authorities.  Bradford 
was  one  of  the  first  provincial  cities  to  have  an  electricity 
•supply.  Here  were  subsequently  employed  vertical  turbo-alter- 
nators with  an  output  of  3,000  kw.  to  economise  floor  space, 
an  experiment  which,  in  spite  of  pessimists,  was  amply  justified 
last  winter,  when  these  sets  (to  use  an  Irishism)  were  normally 
overloaded.  Bradford  was  one  of  the  first  electricity  under- 
takings to  realise  that  if  the  public  is  to  use  electricity  in  the 
way  we  want  it  used  ->>.,  abundantly — it  must  first  be  cheap, 
and  it  therefore  early  qualified  for  the  membership  of  that 
select  society  the  "  Point  Fives,"  now.  alas  1  suffering  an 
eclipse  which  we  feel  sure  is  only  temporary.  These  three 
points  indicate  that,  in  the  best  sense,  Bradford  has  had  a 
past.  If  it  is  having  a  somewhat  troublous  present,  that 
is  one  of  the  conditions  which  are  inevitable,  and  must  be 
accepted,  fihilosophically,  as  a  sign  of  development.     For  our- 


Pother  at  Newport  (Mon.). 

When  in  1913  the  Electricity  Committee  of  the  Newport 
(Mon.)  Corporation  purchased  a  3,000  kw.  turbo-alternator 
from  the  A. E.G.  the  agonised  protests  of  the  ultra-patriotic 
could  be  heard  froiii  Scapa  Flow  to  Land's  End.  The  set, 
however,  was  bought  in  open  competition,  the  price  quoted 
was  far  below  any  British  tender,  the  steam  consiimptiou  was 
slightly  better  than  the  British  figure,  and  the  delivery  very 
much  better  than  those  given  by  any  British  contractor. 
Perhaps  had  the  Committee  been  Druids,  or  otherwise  gifted 
with  second  sight,  they  would  have  behaved  differently  ;  but, 
as  they  were  only  ordinary  people,  they  dii.i  \\hat  they  honestly 
thought  was  the  best  for  their  undertaking.  Many  jjeople 
will  regret  to  hear  that,  from  the  engineering  ])oint  of  view, 
they  were  quite  justified,  for  the  plant  ran  throughout  the  war 
without  any  trouble  which  could  be  laid  at  the  doors  of  its 
designers  or  manufacturers.  But  a  couple  of  months  ago  it 
was  found  an  earth  had  developed  on  the  rotor,  and  prac- 
tically everv  British  company  of  re^jute  was  approached  to  do 
the  work  of  repair  ;  but  they  all  with  one  accord  began  to 
make  excuse.  Now  Newport,  like  many  another  station  at 
the  present  time,  is  short  pf  plant,  and  to  spare  the  machine  for 
any  length  of  time  would  have  been  impossible.  Mr.  Nichols 
Moore  therefore  advised  the  Committee  to  order  a  new  rotor 
from  the  A.E.G.,  who,  incidentally,  promise  delivery  in  six 
months  at  a  price  which  no  British  firm  in  these  times  seems 
likely  to  be  able  to  entertain.  This  price,  it  is  interesting  to 
note,  is  £1,000,  and  the  rate  of  exchange  200  marks  to  the 
pound.  And,  needless  to  say,  the  protests  of  the  patriotic  are 
now  not  only  agonised,  but  .strident. 


The  Remedy. 

Now  we  have  no  love  for  Germans  as  such,  or  for  German 
engineering  practice,  or  for  Gerrran  commercial  methods  ;  but 
we  urge  those  who  are  upset  by  what  has  occurred  at  Newport 
to  apply  the  Chestertonian  method,  and  look  at  the  matter 
upside  down.  Mr.  Nichols  Moore  is  veritably  on  the  horns 
of  a  dilemma.  He  must  either  get  this  rotor  repaired  or 
restrict  his  supply,  and  so  restrict  production  at  a  time  when 
increased  output  is  a  crying  need.  British  manufacturers 
apparently  cannot  help  him,  and  it  does  not  take  a  Solomon  to 
guess  the  reason  why.     He  therefore  turns  to  those  who  can 
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and  a  rogrettable  necessity  it  is  that  he  should  have  to  do  so  ; 
and  that  those  who  can  help  him  are  Germans.  There  is  an 
obvious  lesson  in  all  this  which  our  manufacturers  and  workers 
will,  we  hope,  not  neglect  to  learn.  We  must  discard  politics 
and  sport  and  talk ;  and  turn  to  real  hard  work.  Then  such 
incidents  will  not  occur.  There  is  not,  or  should  not  be.  any 
sentiment  in  business,  and  it  is  abundantly  certain  that  if  this 
sort  of  thing  goes  on  there  will  be  nothing  in  business  for 
jinv  of  us. 


Supply  Agreements. 

With  the  increasing  development  of  linking-up,  and  the 
tendency  to  concentrate  the  generation  of  electricity  in  large 
stations  serving  wide  areas,  we  may  in  future  e.xpect  to  see  a 
movement  towards  the  standardisation  of  supjily  voltages, 
frequencies  and  even  tariffs.  According  to  Prof.  Wm.  Cramp, 
this  tendency  might  well  be  extended  to  the  agreements  be- 
tween the  various  supply  authorities  and  their  consumers. 
In  an  article  which  we  publi.sh  on  another  page  of  this  issue 
he  criticises  the  lack  of  uniformity  in  present-day  agreements, 
and  the  consequent  unfairness  to  the  consumers  which  arise 
therefrom.  His  criticism  will  be  read  with  interest,  if  not  with 
unwrung  withers,  by  most  station  engineers.  The  first  im- 
portant question  dealt  with  is  that  hardy  annual  the  "  really 
scientific  "  tariff  ;  but  as  a  Paper  covering  a  portion  at  least 
of  this  field  is  being  read  by  Mr.  J.  W.  Beauchamp  at  the 
I.M.E.A.  Convention  next  week,  we  shall  defer  our  own 
comments  on  Prof.  Cramp's  views  on  this  subject  until  after 
that  event.  Suffice  it  to  say  that  these  views  in  themselves 
provide  plenty  of  scope  for  a  counter  attack.  Another  im- 
portant point  is  the  one-sidedness  of  many  agreements  on  the 
question  of  availability  of  supply.  In  these  days  of  labour 
troubles,  the  supplv  authority  seems  adequately  protected 
against  troubles  rising  from  inability  to  supjily,  but  we  agree 
that  it  is  only  fair  that  the  minimum  charge  imposable  on  a 
consumer  should  be  waived  if  his  workpeople  desert  him,  and 
the  same  reasoning  applies  where  the  supply  authority  has, 
owing  to  a  breakdown,  to  reduce  energy  available  to  each 
consumer.  In  .such  a  case  the  con.sumer  at  least  requires 
assurance  that  he  will  receive  his  share  of  what  supply  is 
available. 


Defects  of  the  Minimum  Clause. 

The  miuiiuum  paynient  clause  has  long  been  the  cause  of 
much  heart-burning.  As  at  present  drawn,  it  not  only  gives 
rise  to  a  sense  of  injustice  in  the  breast  of  the  consumer,  but 
is  a  direct  incitement  to  waste,  at  a  time  when  economy  is  a 
necessity.  Even  station  engineers  see  its  defects,  and  it  is 
often  allowed  to  remain  inoperative.  Some  such  clause, 
however,  is  necessary,  at  lea.st  on  paper,  to  recoup  the  supjily 
authority  for  the  standing  charges  incurred  on  account  of  a 
particular  consumer,  and  we  agree  with  Prof.  Cramp  that,'  this 
being  the  case,  the  minimum  charge  should  take  the  form 
of  a  financial  guarantee,  rather  than  depend  directly  on  the 
number  of  units  consumed.  We  cannot  expect  station  engi- 
neers to  see  eye  to  eye  with  Prof.  Cra.mp  in  all  his  strictures 
upon  their  business  methods,  but  we  think  those  who  are 
progressive  among  them  will  realise  that  certain  undoubted 
discrepancies  and  injustices  which  now  exist  might  well  be 
altered,  and  that  it  will  be  in  their  own  best  interests  to  bring 
about  those  alterations  among  themselves.  The  Convention 
next  week  should  form  an  excellent  opportunity  for  informal 
conversations  on  this  subject,  and  we  should  like*  to  see  some 
constructive  criticisms  made  during  the  discussion  on  Mr. 
Beauchamp's  Paper,  although  this  refers  more  particularly 
to  the  domestic  side  of  the  question  where  the  agreements  can 
generally  take  a  simpler  form. 


The  Law  of  Smoke  Nuisance. 

The  result  of  tier  action  brought  against  the  .Metropolitan 
Borough  Council  of  Stei)ney  by  a  resident  in  the  vicinity  of 
the  Liinehouse  generating  station  is  an  unpleasant  reminder 
to  engineers  and  managers  of  electricity  works  in  urban  areas 
that  the  law  relating  to  electricity  supply  is  not  in  as  satis- 
factory a  condition  as  they  could  wish  or  as  j)ublic  requirements 
demand.  The  old  and  much-debated  point  as  to  the  extent 
of  the  liability  of  electrical  undertakers  for  a  nuisance  has  been 
revived  after  a  lapse  of  five  years.  As  things  stand  at  present, 
an  action  will  lie  against  the  owners  of  any  generating  station 
established  under  a  Provisional  Order,  grunted  under  the 
Electric  Lighting  Acts,  1882  to  1909,  for  any  luiisaiKe  caused 
by  vibration  or  noi.se,  the  emission  of  grit,  black  smoke,  &c. 
Prior  to  1889  a  special  clause  in  each  order,  and  since  that  year 
Sec.  81  of  the  Electric  Lighting  (Clauses)  Act,  |)rovided  that 
undertakers  should  not  be  exempt  "  from  any  indictment, 
action  or  otlier  proceedings  for  nuisance."  On  the  other  hand, 
not  only  are  all  the  electric  power  companies  which  have  been 
incor[)orated  by  special  acts,  with  authority  to  acquire  land 
compulsorily,  &c.,  exempt  from  the  operation  of  Sec.  81  of  the 
1889  Act,  but  many  local  authorities  (including  St.  Pancras  and 
Hackney  Councils)  and  supply  coin])anies  have  obtained  similar 
powers  since  the  date  of  the  Report  of  the  Joint  Committee 
which  was  presided  over  by  Lord  Cross  in  1898.  One  of  that 
Committee's  recommendations  was  that  undertakers  should  be 
granted  the  powers  of  purchasing  land  compulsorily  for 
generating  stations,  and  that  in  respect  of  such  stations  they 
should  be  exempted  from  liability  for  nuisance  jirovided  they 
were  operated  in  a  reasonable  manner  and  without  negligence — • 
i.e.,  the  measure  of  liability  was  to  be  that  laid  down  in  1878 
by  the  House  of  Lords  in  the  case  of  Geddis  v.  Proprietors  of 
the  Bann   Reservoir. 


Necessity  for  Change  in  Law. 

Ik  it  was  recognised  by  the  Joint  Committee  in  1898  that  the 
advantages  of  a  public  electricity  .supjily  were  such  as  to  render 
further  protection  necessary,  how  much  more  urgent  is  it  now, 
when  the  aj)plications  of  electricity  are  so  numerous  and  so 
varied  that  nearly  every  pha.se  of  life  and  every  form  of  in- 
dustrial activity  would  be  affected  by  any  interference  with  the 
operation  of  a  public  generating  station  ?  We  think  the  time 
has  come  when  the  Electricity  Commissioners  should  seriously 
consider  whether  all  such  stations  should  not  be  protected  to  the 
extent  recommended  by  Lord  Cros-s's  Committee.  Sec.  1  of 
the  Electric  Lighting  Act  of  1909  authorises  the  compulsory 
acquisition  of  land  for  a  generation  station,  and  by  Sec.  KJ 
of  the  Electricity  (Supply)  Act  of  1919,  where  a  joint  electricity 
authority  or  authorised  undertakers  obtain  an  order  to  sanction 
the  acquisition  or  use  of  land  for  a  generating  station  no 
person  "  shall  be  entitled  to  restrain  the  use  of  the  land  for  that 
purpose."  It  is  possible  that  this  may  be  so  construed  a?  to 
protect  supply  authorities  from  legal  proceedings  in  future, 
but  as  this  is  somewhat  doubtful,  the  Commissioners  might 
introduce  a  more  definite  clause  in  the  Bill  now  before  Par- 
liament. 


Interference  With  Electricity  Supply. 

We  were  not  surprised  to  learn  from  the  evidence  that  the 
principal  cause  of  the  trouble  at  Stepney  was  the  inferior 
character  of  the  fuel  which  the  engineer  and  manager  was 
obliged  to  use  on  account  of  the  coal  control ;  but,  on  the  facts 
of  the  case  and  in  the  existing  state  of  the  law,  it  is  probable 
that  no  other  decision  was  possible,  and  the  grant  of  an 
injunction  was  inevitable.  Its  operation  has,  however,  been 
postponed  until  November  12th  next,  in  order  to  give  the 
Council  an  opportunity  of  meeting  the  situation.     No  doubt 
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a  way  out  of  the  diflScuIty  could  be  found  by  purchasing  the 
plaintiff's  interest  in  the  premises  occupied  by  him  ;  but  this 
is  usually  a  costly  method.  The  prospect  of  any  interference 
with  the  supply  of  electricity  to  about  3,500  consumers,  with 
a  motor  load  of  over  28,000  h.p.,  is  a  very  serious  matter. 
The  Limehouse  station  is  the  largest  and  most  important 
industrial  supply  works  in  the  East  End  of  London,  and 
though,  when  a  better  class  of  fuel  is  available  aud  alterations 
are  made  in  the  plant,  most  of  the  causes  of  complaint  may  be 
removed,  there  will  still  remain  some  liability  to  be  proceeded 
against  for  vibration  and  noise.  This  is  not  a  happy  situation 
for  any  supply  undertaking,  more  particularly  for  one  which 
happens  to  be  linked  up  to  the  Hackney  station,  which  is 
exempted  by  statute  from  proceedings  for  nuisance  in  the 
absence  of  negligence  in  working.  We  suggest  that  it  is  time 
this  anomalous  state  of  the  law  should  be  removed,  and  that, 
in  the  public  interest,  all  supply  authorities  should  be  put  on 
the  same  footing  as  the  power  companies. 

The  Engfineer  and  Manager. 

Ix  the  earlv  davs  of  the  railwav  companies  it  was  often  the 
custom  to  appoint,  as  general  manager,  an  ex-naval  or  military 
officer.  This  policy  was  probably  dictated  by  the  idea  that, 
as  no  one  knew  anj-thiug  about  managing  railways,  it  was 
better  to  have  a  man  at  the  head  of  affairs  who  was  used  to 
dealing  with  men  than  a  pure  inventor,  more  conversant 
with  the  behaviour  of  machines  than  with  that  much  more 
complicated  apparatus  the  human  element.  When  electricity 
supply  undertakings  first  became  the  fashion  another  policy 
was  adopted.  In  privately  owned  concerns  the  secretary  was 
often  the  chief  official,  and,  though  in  municipal  undertakings 
the  engineer  nominally  directed  affairs,  it  was  probably  because 
it  was  thought  that  it  was  as  well  to  have  some  expert  on  hand 
in  case  the  plant  broke  down,  and  that  the  financial  side  could 
be  adequately  controlled  by  the  usual  committee.  But  the 
policy  of  both  railway  companies  and  electricity  sujiply  under- 
takings has  changed  in  recent  years.  We  have  seen  several 
engineers  appointed  general  managers  of  our  large  railway 
companies,  not  solely  because  engineering  knowledge  is  becom- 
ing more  and  more  a  necessary  qualification  for  those  who 
sit  in  the  seats  of  the  mighty,  but  because  it  is  becoming  more 
and  more  the  duty  of  the  qualified  engineer  to  deal  with  human 
idiosvncracies  and  mental  workings.  Diplomacy  and  tact  are  , 
the  daily  weapons  of  such  men.  If  they  fail  to  wield  them 
successfully,  they  go  but  a  short  way  on  the  road  to  high  places. 


Engineering  and  the  Chief  Engineer. 

The  same  tendency,  operating  in  n  somewhat  different  wav, 
is  now  to  be  found  in  municipal  electricity  supply  undertakings. 
The  chief  engineer  finds  that  he  can  spare  less  and  less  tim^  to 
think  about  ways  of  reducing  his  coal  consumption  aud  to 
devote  to  the  fascinating  problems  of  how  best  to  protect  his 
network  by  complicated  apparatus,  for  more  and  more  of  his 
days  must  be  spent  in  deciding  questions  of  high  poliev  con- 
nected with  linking  up,  with  law  and  with  finance  ;  and  that 
what  is  left  has  to  go  in  what  is  euphemistically  called  ""  keeping 
on  the  right  side  of  the  Committee."'  Our  present  chief  en- 
gineers— or,  more  correcth',  our  engineers  and  managers — 
perform  their  duties  in  a  way  which  can  only  compel  admira- 
tion ;  but,  without  wishing  to  detract,  in  any  way,  from  the 
pleasure  they  may  feel  at  their  success,  it  should  be  pointed  out 
that  many  of  them  have  grown  up  with  their  undertakings, 
and  that  diplomatic  knowledge,  which  they  now  possess,  has 
been  added  to  them  bit  bv  bit. 


not  so  much  in  their  engineering  duties,  but  as  managers  ?  It 
will  not  be  easy  to  do  this,  for  each  undertaking  has  its  own 
problems,  with  which  only  a  man  brought  up  on  the  system 
can  satisfactorily  deal.  The  increasing  inclination  of  com- 
mittees of  many  large  undertakings  to  appoint  the  assistant 
in  the  chief's  place  when  a  vacancy  occurs  is  an  indication  of 
this.  Unfortunately,  however  good  this  niaj'  be  for  the  under- 
taking, it  is  not  a  little  disappointing  to  the  chiefs  of  the  smaller 
concerns,  who  see  their  chances  of  promotion  blocked,  and  the 
likelihood  of  spending  their  life  in  their  present  position 
becoming  more  and  more  certain.  It  is  difiicult,  and  will  be 
increasingly  difficult,  to  hold  the  balance  between  these  two 
opposing  interests. 


The  Problem  of  Succession. 

But  they  are  not  going  to  live  for  ever,  and  the  question 
arises.    What  is  being  done  to  train  their  potential  successors, 


Taxation  and  Enterprise- 

If  the  British  Isles  were  the  only  country  in  the  world,  or 
if  it  were  onlv  bound  to  other  communities  by  such  lengthy 
ties  as  those  which  connect  us  to  Mars  or  Jupiter,  the  results 
which  the  present  heroic  attempts  at  national  debt  liquidation 
are  likely  to  have  on  international  relations  would  be  more  of  a 
personal  matter  than  it  really  is.  The  fact  that  such  naatters 
as  taxation  are  not  really  national,  but  international,  is  often 
forgotten  ;  but  an  incident,  to  which  attention  is  called  in  a 
recent  Issue  of  "Ways  and  Means,"  sets  the  whole  question  in  its 
true  light.  ""  An  American  business  man,"  says  our  con- 
temporary, '"  had  formed  the  impression  that  the  international 
financial  situation  would  be  eased  by  the  investment  of 
American  money  in  English  industries,  and  he  proposed  to  set 
up  a  small  companv  here  in  order  to  develop  a  patent  of  which 
he  was  the  owner.  The  scheme,  which  was  a  modest  one, 
would  have  involved  the  investment  of  some  £25,000,  the 
emplovment  of  a  few  hundred  Englishmen,  and  the  comfort 
and  enjoyment  of  some  thousands  of  consumers.  The  pro- 
moter estimated  that,  in  order  to  make  it  worth  his  while  to 
start  the  business,  he  would  require  a  profit  of  £2,000  a  year. 
On  going  into  the  matter,  getting  out  his  estimates,  figuring 
his  costs  and  calculating  results,  he  discovered  that  he  would 
have  to  make  a  profit  of  no  less  than  £12,000  in  order  to  pay 
corporations  tar,  excess  profit  duty,  income  tax  and  super  tax 
before  taking  back  to  the  United  States  the  £2,000  a  year, 
which  to  him  was  the  essence  of  the  whole  matter.  He  came 
to  the  conclusion  that  all  this  would  mean  an  excessive  price 
for  the  article  he  proposed  to  manufacture,  that  .such  a  price 
would  jeopardise  the  demand,  and  that  the  ultimate  success 
of  the  enterprise  was  thus  altogether  too  doubtful  to  justify 
his  embarking  upon  it.  He  has.  therefore,  gone  back  to  carry 
on  the  business  in  his  own  land."  There  may  be  those  who 
will  add  the  cynical  comment  that  this  is  a  good  thing,  but  in 
reality  it  is  a  great  pity. 

Electricity  Charges  at  Sheffield. 

The  man  fra"  Sheffield  is  generally  credited  with  more  than 
ordiuiry  intelligence,  especially  when  it  comes  to  a  business 
deal  or  a  discussion  of  commercial  matters  ;  but  if  many  more 
of  them  talk  like  Mr.  J.  G.  Graves  did  at  the  City  Council 
meeting  last  week  they  wiU  neither  be  able  to  claim  or  to 
deserve  that  distinction.  Like  most  other  undertakings,  the 
Sheffield  electricity  dejiartment  have  a  different  scale  of  charges 
for  power  and  lighting  consumers,  and  these  the  Electricity 
Committee  are  seeking  powers  to  increase  on  a  sliding  scale, 
the  lower  charges  being  increased  at  a  higher  rate.  Mr. 
Graves,  in  opposing  this  suggestion,  contended  that,  as  the 
same  machinery  was  used  for  supplying  all  classes  of  con- 
sumers, they  all  ought  to  be  charged  at  the  same  rate,  and  that 
while  31  years  ago  it  was  possible  to  obtain  electric  light  in 
Bradford  at  5d.  a  unit,  the  minimum  nowadaj^s  in  Sheffield  was 
6d.  Mr.  Graves  must  wake  up.  He  does  not  appear  to  have 
heard  that  we  have  been  at  war  for  five  vears,  that  wages  have 
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increased,  that  the  price  of  coal  has  gone  up,  and  that  the  cost 
of  everything  else  has  followed  suit.  In  spite,  however,  of  a 
patient  explanation  by  Aid.  Styrixg  of  the  iurtuenc-e  of  such 
things  as  demand  and  load  factor  on  the  cost  of  production, 
Mr.  Graves  had  his  way,  and  the  matter  was  referred  back. 
Really,  it  seems  as  if  some  business  men  discard  the  greater 
part  of  their  intelligence  when  they  begin  to  deal  with  municipal 
affairs. 


The  Newcomen  Society. 

One  of  these  days  a  history  of  engineering  is  going  to  be 
written.  It  will  not  be  an  easy  task,  for  the  field  is  enormous, 
and  the  temptations  to  stray  from  the  narrow  path  of  record 
and  comment  will  be  correspondingly  great.  Even  with  the 
strictest  provisions  as  to  what  may,  or  may  not,  be  included, 
the  volume  of  copy  nmst  be  very  large,  and  the  eilitorial 
authorities  will  require  not  only  an  encyclopaedic  knowledge, 
but  a  plentiful  supply  of  the  spirit  of  higher  criticism.  Such 
a  history,  however,  is  in  eminent  need  of  being  written.  It  is 
for  this  reason,  and  in  spite  of  the  fact  that  it  will  mean  an 
addition  to  the  already  over-lengthy  list  of  engineering  societies, 
that  we  welcome  the  formation  of  the  Newcomen  Society.  It 
has  arisen  from  the  James  Watt  memorial  celebration  last 
year,  when  steps  were  taken  to  find  out  if  the  establishment 
of  an  historical  engineering  society  would  receive  sufficient 
support  to  ensure  its  success.  This  support  has  been  forth- 
coming, and.  at  a  preliminary  meeting  held  recently  it  was 
resolved  that  the  formation  of  the  society  should  be  proceeded 
with.  Its  full  title  is  ■"  The  Newcomen  Society  :  for  the  Study 
of  the  History  of  Engineering  and  Technology."  Its  objects 
are  to  encourage  the  study  of  the  history  of  engineering  and 
manufacturing  industries,  to  disseminate  historical  informa- 
tion, to  collect  examples,  records,  drawings  and  illustrations 
of  engineering  work,  and  to  publish  proceedings.  The  mem- 
bership is  open  to  both  sexes,  and  the  subscription  has  been 
tentatively  fixed  at  one  guinea.  The  honorary  secretary  is 
Mr.  H.  W.  DicKixsox,  The  Science  Museum,  South  Kensington, 
London.  The  society  should  have  much  useful  work  before  it, 
for  engineering,  like  other  branches  of  knowledge,  can  learn  a 
great  deal  from  history,  owing  to  the  peculiar  way  that  our 
learning  has  of  sometimes  traversing  ground  that  has  been 
crossed  before  by  earlier  pioneers. 


A  "  Wireless  '  Concert. 

The  experiments  in  wireless  telephony  which  are  being 
conducted  by  the  Marconi  Company  received  an  added  interest 
on  Tuesday  owing  to  the  collaboration  of  Dame  Melba.  This 
famous  prima  donna  sang  in  front  of  the  ordinary  receiving 
apparatus  at  Chelmsford,  and  the  concert  thus  provided  was 
heard  by  numerous  specialists  and  amateurs  within  a  range 
of  1,000  miles.  A  member  of  our  staff  who  was  "'  listening  in  " 
at  Watford  reports  that  the  singing  was  extraordinarily  clear, 
even  the  notes  of  the  accompanying  piano  and  the  conversa- 
tion of  those  in  the  room  being  heard  distinctly  ;  but,  as  is 
usual  when  wireless  telephony  is  being  employed,  there  was 
difficulty  with  the  tuning,  and  it  was  necessary  to  keep  con- 
stantly varying  the  condenser.  For  this  reason,  and  seeing 
that  these  concerts  and  conversations  are  followed  with 
wide  interest,  it  would  be  as  well  if  the  Marconi  Company 
could  allow  more  time  for  tuning  before  the  actual  seance 
begins.  In  thus  bringing  the  possibilities  of  wireless  telephony 
to  the  general  notice,  the  Company  are  carrying  out 
good  work.  There  is,  of  course,  a  great  deal  to  be  done  before 
such  methods  can  be  established  on  a  commercial  scale,  but 
there  is  no  reason  why  any  time  should  be  lost  in  educating 
the  public  in  the  progress  of  this  new  means  of  inter-com- 
munication. 


An  All-Electric  Island. 

On  Monday  next,  the  twenty-fifth  annual  convention  of  the 
Incorporated  Municipal  Electrical  Association  will  open  at 
Ilkley  and  Bradford,  two  towns  which  fitly  illustrate  in  their 
civic  ideals  the  two  complementary  objects  of  the  gathering, 
namely  business  and  pleasure.  This  Convention,  in  recent 
years,  at  any  rate,  has  been  the  biggest  thing  of  its  kind 
which  the  British  electrical  industry  can  boast ;  and  now, 
after  a  quarter  of  a  century's  acti\ities,  there  is  every  reason 
to  suppo.se  that  this  year's  assembly  will  be  more,  rather  than 
less,  successful  than  its  predecessors. 

The  Wide  Appeal  of  the  Convention'. 

Now,  while  this  Convention  is  theoretically  mainly  organised 
in  the  interests  of  the  station  engineer,  and  he  may,  therefore, 
be  forgiven  for  looking  U])on  it  as  his  affair,  it  really  represents 
a  gathering  of  all  those  who  are  interested  in  electricity  suj)])ly 
—in  other  words,  the  whole  electrical  industry.  For  to  it 
come  consulting  engineers,  manufacturers,  contractors,  factors 
and  even  editors,  and  there  are  considered  and  discussed, 
unofficially,  the  many  little  problems,  negligences  and  ignor- 
ances which  go  to  make  up  the  cosmos  which  calls  itself  the 
electrical  world.  The  Convention  is,  therefore,  a  great  power 
for  good  ;  and  it  follows  that  the  greater  its  power  the  greater 
its  good.  We  should  like  to  see  both  its  jwwer  and  its  good 
increased  and  multiplied. 

Lessons  from  .\nother  Convkxtion. 

At  Pasadena,  California,  there  has  recently  been  held  the 
Annual  Convention  of  the  National  Electric  Light  Association 
of  America.  To  this  gathering  come,  not  as  visitors  or  guests, 
but  by  right  of  membership,  representatives  of  all  branches 
of  the  electrical  industry  ;  and  there  are  discussed  all  the 
troubles  which  beset  the  American  electrical  engineer.  There 
is  a  good  deal  of  noise  and  not  a  little  spread-eagleism,  but,  at 
the  back  of  it  all,  are  the  splendid  ideas  that  electricity  is  the 
only  thing  that  matters  ;  and  that,  in  America,  tlie  National 
Electric  Light  Association  are  the  only  people  who  matter. 
So  much  noise  does  the  Association  make  about  its  Con- 
vention and  so  convinced  are  they  of  the  rightness  of  their  case 
that  they  have  attracted  the  attention  of  tlie  political  element 
and  the  Goverxor  of  Califokxia  became  so  far  interested 
in  their  work  to  announce  that  the  Californians  realised  "  the 
need  of  electrical  development.  " 

A    LeSSOX    in    CoMIilXATION. 

Now,  if  there  is  one  thing  that  we  do  not  desire  to  do  it  is 
to  make  comparisons  unfavourable  to  ourselves  between 
what  is  being  done  in  the  United  States  and  in  this  country. 
Conditions  over  there  are  not  our  conditions,  and  their  methods 
are  not  our  methods.  A  vast  amount  of  noise  does  not  always 
mean  a  corresponding  amount  of  work,  and  with  our  un- 
organised ways  we  sometimes  achieve  better  and  more  lasting 
results  than  do  those  whose  methods  would  give,  superficially, 
the  impression  of  greater  progress. 

Nevertheless,  there  is  one  lesson  which  we  can  learn,  and 
should  a])ply,  from  the  acti\nties  of  the  National  Electric 
Light  Association.  That  lesson  is  combination,  for  therein 
lies  strength.  At  present  the  energies  of  supply  engineers  are 
too  much  frittered  away  in  sectional  activities.  Each  little 
group  has  its  own  Association  working  its  own  little  field 
and  eyeing,  with  distrustful,  if  not  hostile,  glances  what  every 
other  little  group  is  doing.  If  an  advance  is  made  by  one  group 
and  results  in  a  temporary  set-back  there  is  unholy  joy  on 
the  part  of  the  other  groups,  while  each  one  works  for  his  own 
ends  rather  than  for  the  good  of  the  electrical  industry  as  a 
whole.  So  much  is  this  so  that  there  are  even  some  municipal 
electrical  engineers  who  do  not  belong  to  the  I.M.E.A. 
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A  Linking  Up  of  EpFORt. 
Such  a  policy  is  going  to  do  no  one  any  permanent  good. 
Parochialism  must  be  replaced  by  Nationalism,  and  linking-up 
must  not  be  confined  to  electricity  supply  systems,  but  be 
extended  to  the  work  of  educating  the  public.  We  feel  sure 
that  the  Electricity  (Supply)  Act  is  going  to  do  great  things 
for  the  electrical  industry,  but  one  thing  it  cannot  do  is  to 
pro^^de  a  substitute  for  personal  effort  when  that  effort  is 
properly  applied.  By  proper  application  we  mean  employing 
all  our  energies  in  the  best  possible  way  to  increase  the  use  of 
electricity  on  the  broadest  basis  rather  than  to  expend  it 
more  or  less  inefficiently  in  sectional  endeavours.  There 
never  has  been  such  a  chance  to  do  this  as  the  present.  High 
labour  costs,  real  desire  for  more  efficient  work  and  a  need 
for  specialisation,  are  turning  manufacturers  more  and  more 
to  the  use  of  electric  power.  The  servant  difficulty,  greater 
artistic  perceptions  and  a  desire  for  more  comfort,  will  increase 
the  use  of  electricity  in  the  home.  In  the  field  of  ordinary  and 
display  lighting,  in  electric  traction,  in  agricidture,  in  the 
textile  industry,  in  metallurgical  works,  in  materials  handling, 
there  is  nothing  but  progress  to  report.  An  ''  all-electric  "' 
island  need  be  no  dream,  but  an  early  future  reality,  if,  by 
combination,  the  electrical  industry  will  turn  to  and  make  a 
right  use  of  its  forces. 


Recent     Progress     in 
Thernio-Electricity. 

The  Institute  of  Metals  is  to  be  congratulated  on  the  uniform 
excellence  of  the  May  lecture  which  is  delivered  annually  to 
its  members.  The  1920  lecture,  the  tenth,  was  delivere4  last 
Thursday  evening,  by  Prof.  C.  A.  F.  Benedicks,  of  Stockholm 
University,  the  subject  being  '"  Recent  Progress  in  Thermo- 
Eleetricity.'"  The  lecture,  which  was  delivered  in  English 
and  illustrated  by  experiments,  was  of  the  greatest  interest, 
and  should  appeal  particularly  to  electrical  men. 

Thermo-electricity  is  a  decidedly  fascinating  branch  of 
electrical  study  even  though,  or  it  may  be  because,  most  of 
us  remember  the  struggle  which  we  had  in  our  student  days  to 
sort  out  the  Seebeck.  Cl'mmixg.  Peltier,  Thomson  and 
Joule  effects  from  one  another.  Somehow  the  Peltier  and 
the  Thomson  effects  seemed  to  be  so  elusive,  and  even  when 
we  had  mastered  the  Peltier  effect — as  we  had  to  master  it  if 
we  were  to  understand  why  thermal  energy  was  necessary 
to  maintain  a  difference  of  temperature  between  the  hot  and 
cold  junctions — the  Thomson  effect  still  remained  to  worry  us. 
And  now  another  effect  has  been  added  to  the  last. 

""  The  Benedicks  Effect." 

Just  as  the  Peltier  effect  may  be  regarded  as  the  converse 
of  the  Seebeck  effect  so  may  this  new  effect — which  as  Prof. 
Benedicks  ingenuously  said  :  ''  May  b?  associated  with  the 
name  of  the  lecturer"' — be  regarded  as  the  converse  of  the 
Thomson  effect. 

Perhaps  we  may  be  permitted  to  remind  those  of  our  readers 
who  have  not  had  much  opportunity  of  keeping  this  branch  of 
the  subject  before  them  that  the  Thomson  effect  stated 
broadly  is  this  :  That  a  current  of  electricity  flowing  in  a 
metallic  conductor  one  part  of  which  is  at  a  higher  temperature 
ttan  another  will  produce  a  "  current  of  heat " — i.e.,  a  trans- 
ference of  heat.  If  the  conductor  be  of  copper  and  a  current 
flows  from  the  hot  jjortion  to  the  cold  portion  heat  will  appar- 
ently be  transferred  so  that  the  hot  portion  will  tend  to  be 
cooled  whilst  the  cold  portion  will  tend  to  be  warmed  ;  wliilst 
if  the  current  flows  from  the  cold  portion  to  the  hot  portion 
heat  will  be  transferred  "  against '"  the  current.     In  the  case 


of  iron  on  the  other  hand  the  direction  of  heat  transference  is 
against  the  current  when  it  flows  from  hot  to  cold  and  with  it 
when  it  flows  from  cold  to  hot.  In  the  case  of  lead  no  Thom- 
son effect  has  been  observed. 

A  Converse  of  the  Tho.mson  Effect. 

Prof.  Benedicks  efi'ect- — which  he  dates  from  1916 — is 
the  converse  of  the  Thomson  effect.  If  a  metallic  conductor 
(one  metal  only)  has  one  ])ortion  heated  above  the  temjierature 
of  another  portion  a  current  of  electricity  may  be  set  up  and 
its  direction  will  be  such  that  by  the  Thomson  effect  it  will 
tend  to  equalise  the  temperature  of  the  two  portions.  Thus 
in  copper  the  current  set  up  will  tend  to  flow  from  the  hot  to 
the  cold  portions,  whilst  in  iron  it  will  tend  to  flow  from  the 
cold  to  the  hot. 

A  Si-MPLE  Discovery. 

This  effect  seems  to  be  a  natural  corollary  to  the  Tho.mson 
effect,  so  much  so  indeed  that  instead  of  giving  immediate 
credit  to  Prof.  Benedicks  for  his  discovery  we  found  ourselves 
wondering  why  it  had  not  been  discovered  before.  The 
credit  to  the  discoverer  is  all  the  greater  ;  for  whilst  many 
investigators  must  have  tried  to  fiud  some  such  effect,  in 
view  of  the  general  reversibility  of  electrical  eft"ects,  he  has 
succeeded  where  the  others  have  failed.  In  demonstrating 
experimentally  this  effect  at  the  lecture  he  revealed  the  principal 
conditions  necessary  to  obtain  observable  results.  The  main 
point  is  that  a  very  sharp  temperature  gradient  between  the 
hot  and  cold  portions  of  the  metals  is  essential,  and  he  showed 
two  methods  which  he  had  used  to  obtain  this.  The  first  was 
by  making  a  short  and  narrow  constriction  in  the  conductor 
and  raising  the  temperature  on  one  side  of  this  constriction 
by  means  of  a  very  neat  little  point  flame.  The  second  was 
by  the  simple  plan  of  crossing  two  pieces  wire  of  the  metal — 
having  the  usual  circular  section — so  that  contact  between 
them  was  practically  point  contact.  If,  for  example,  the 
ends  of  a  coil  of  wire  be  crossed  over  one  another,  like  an  X, 
and  one  wire  be  heated 'With  this  needle  point  flame  at  a  position 
close  to  the  junction  a  current  will  be  set  up  in  one  direction 
round  the  coil,  whilst  if  the  other  wire  be  treated  similarly 
the  current  will  be  set  up  in  the  reverse  direction.  The  direc- 
tion of  the  current  depends  upon  which  side  of  the  point  of 
contact  (or  constriction)  is  heated,  and,  of  course,  upon  the 
material  of  the  crossed  or  constricted  wires.  Naturally  a  very 
sensitive  galvanometer  is  necessary. 

A  Ther.mo-Electric  Motor.    . 

Another  interesting  experiment  consisted  in  suspending  a 
thin  copper  plate  of  rectangular  form,  in  a  vertical  plane,  so 
that  it  was  parallel  to  the  lines  of  force  of  a  horse-shoe  magnet, 
and  capable  of  rotation  about  a  vertical  axis.  It  was  pro- 
vided with  a  mirror  and  used  like  a  reflecting  galvanometer. 
When,  say,  the  top  right  hand  edge  of  the  plate  was  heated 
with  the  point  flame  a  deflection  was  produced,  this  being 
reversed  when  the  bottom  edge  was  heated,  suggesting  that 
thermo-electric  eddy  currents  were  set  up  in  the  plate.  On 
this  principle  we  were  shown  a  small  thermo-electric  motor 
— the  piece  de  resistance  of  the  experimental  demonstrations. 

Prof.  Benedicks  described  amongst  other  things  some 
experiments  which  he  had  carried  out  in  comparing  thermal 
and  electrical  conductivities.  Given  two  conducting  paths 
of  equal  length  of  the  same  metal  and  of  the  same  electrical 
conducti^^ty,  the  only  difference  between  the  two  paths  being 
that  one  was  solid  or  nearlv  solid,  whilst  the  other  was  stranded 
or  divided  into  parallel  jjaths.  Prof.  Benedicks  stated  that 
the  thermal  conductivity  of  the  more  "  solid  "  path  was 
always  better  than  that  of  the  "  divided ''  path.  These 
experiments  are  leading  up  to  some  interesting  speculations 
on  the  question  of  thermal  and  electrical  conducti\-ity. 
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If  supply  authorities  are  to  give  supplies  of  electricity 
at  the  lowest  possible  rates,  it  is  necessary  that  there  should  be 
some  certainty  as  to  the  call  that  can  be  made  upon  them, 
and  as  to  their  minimum  return  in  the  form  of  income  from 
kelvins  sold.  In  other  words,  the  element  of  speculation 
must  as  far  as  possible  be  eliminated.  This  is  the  object  of 
the  agreements  into  which  large  consumers  are  asked  to  enter 
when  negotiating  for  a  supply  to  tlieir  premises.  Such  agree- 
ments besides  setting  forth  the  price  at  which  the  supply  will 
be  given,  also  contain  a  series  of  clauses  determining  the 
conditions  under  which  the  authority  will  supply,  and  the 
consumer  will  use,  the  energy.  The  writer  has  negotiated 
many  such  agreements,  and  is  surprised  at  the  diversity  in 
form,  and  the  variation  in  detail  as  between  different  under- 
takings. 

It  would  seem  to  be  desirable,  especially  in  view  of  the 
National  Control  of  electricity  supply,  that  some  standard 
form  of  agreement  should  be  arrived  at  which  would  fairly 
protect  both  parties.  In  general,  the  agreement  is  formulated 
by  the  supply  authority,  under  the  advice  of  their  solicitor 
and  their  engineer  ;  so  that  it  is  not  surprising  to  find  that 
the  protection  of  their  interests  is  amply  pro\'ided  for.  The 
consumer,  on  the  other  hand,  often  lacks  expert  knowledge  of 
the  commodity  he  is  about  to  buy,  and  in  addition  he  has 
little  definite  information  as  to  the  conditions  under  which 
the  energy  can  best  be  used.  Terms  such  as  '"  load  factor,  ' 
''  diversity  factor,"  ""  power  factor,"  ''  K.V.A.  "'  ''  maximum 
demand,"  &c.,  mean  little  or  nothing  to  him,  and 
he  is  rarely  capable  of  determining  whether  the  premises  will 
be  best  driven  by  one  or  two,  or  a  large  number  of  motors. 
His  interests,  therefore,  are  quite  often  inadequately  safe- 
guarded ;  a  fact  which  he  gradually  recognises  as  his  experience 
grows. 

.  To  popularise  and  to  explain  by  means  of  public  lectures 
some  of  these  matters  might  well  be  a  function  of  the  Institu- 
tion of  Electrical  Engineers.  Besides  this  the  Institution 
might  draw  up  a  series  of  standard  clauses  to  form  the  basis  of 
an  agreement  for  energy  much  as  the  standard  general  con- 
ditions of  contract  have  been  evolved.  But  it  would  be 
necessary  that  that  work  should  be  thoroughly  impartial,  a 
consummation  hardly  arrived  at  in  the  General  Conditions  of 
Contract. 

System  and  C.-vpacity. 

The  first  important  clause,  after  a  general  preamble  setting 
forth  the  parties  to  the  contract,  would  be  that  defining  the 
system  of  supply,  the  declared  jjressure,  and  the  capacity  of 
the  installation.  Under  this  clause  the  permissible  variations 
in  the  pressure  should  be  specifically  stated,  and  the  consumer 
would  do  well  to  watch  that  these,  except  in  special  circum- 
stances, do  not  exceed  the  Board  of  Trade  limits.  Here  also 
the  purposes  for  which  the  supply  may  be  used  often  appear, 
and  since  the  standard  rate  suggested  later  is  on  the  maximum 
demand  sy.stem  con.sumers  should  see  to  it  that  lighting  is  not 
denied  them.  What  justification  supply  authorities  can  have 
for  a  different  rate  for  lighting  it  is  impossible  to  understand, 
but  the  fact  remains  that  the  use  of  the  power  supply  for 
lighting  purposes  is  often  refused. 

The  "  capacity  "  of  the  installation  as  defined  in  this  clause 
is  a  very  important  figure,  since,  on  the  one  hand,  it  limits  the 
power  which  the  consumers  may  demand,  and  on  the  other, 
the  plant  which  the  supply  authority  must  keep  constantly 
available.  Also,  if  the  writer's  suggestion  of  adopting  this 
as  the  basis  of  the  maximmn  demand  be  adopted,  it  becomes 
still  more  important ;  and  a  provision  must  be  inserted  for 
varying  it  from  time  to  time. 

Price  of  Energy. 
The  next  clause  might  define  the  price  to  be  paid  for  energy. 
Here  we  are  faced  with  historical  and  technical  difficulties 
which  have  led  to  the  invention  of  a  thousand  methods  of 


charging.     All  of  tliese  should  be  swept  away  in  favour  of  a 
tariff  resting  upon  the  basis  of  the  cost  of  sui)|)ly. 

Now  the  cost  of  supplying  energy  mav  be  rouj,'hly  analysed 
into  two  |iarts.  The  first  ])art  is  due  to  the  [)r()visioii  of  means 
to  supply,  and  depends  chieHy  upon  the  maximum  jiower  pro- 
mised at  call,  and  the  geographical  position  of  tiie  consumer 
with  reference  to  the  generating  station.  It  is  therefore 
handed  on  to  the  consumer  in  the  form  of  a  charge  per  kw. 
demanded  ])er  annum,  and  is  often  referred  to  as  the  (ijrd 
ch(ir<ic.  The  other  part  is  dependent  upon  the  cost  of  gene- 
rating the  energy  actually  su])])lied,  and  u|)on  the  losses 
incurred  in  the  transmission.  It  is  usually  handed  on  to  the 
consumer  in  the  form  of  a  charge  per  kelvin  ;  and  as  such 
may  be  comi)ared  with  a  supply  of  gas  of  declared  calorific 
value  per  cubic  foot  at  a  declared  pressure.  It  is  called  the 
ruiininy  charije.  Thus  arises  the  compound  charge  which  is 
now  generally  and  rightly  adopted  for  power  consumers,  but 
which  shouki  be  applied  to  all  consumers. 

Typical  Compound  Charge. 

Since  the  running  charge  depends  largely  upon  the  price 
of  fuel,  a  correction  for  variations  in  this  factor  is  usually 
introduced.  Indeed,  some  central  station  engineers  argue 
that  fuel  alone  should  determine  the  running  charge.  The 
following  form  might  well  serve  as  the  basis  of  a  standard  clause. 

■■  A  charge  of  £»  per  quarter  per  kw.  of  maximum  demand 
plus  m  pence  per  kelvin  registered  by  meter.  The  price  charged 
to  the  consumer  per  kelvin  to  be  increased  or  decreased  p  pence 
per  kelvin  for  each  complete  shilling  rise  or  fall  in  the  price  of 
coal  from  the  basis  price  of  (/  shillings  per  ton."  This  rate  is 
subject  to  the  signing  of  an  agreement  for  a  number  of  yean 
involving  a  minimum  annual  payment. 

Unaccountable  Differences. 
So  far  as  is  possible,  to  keep  industry  u])on  a  uniform  basis, 
it  is  clear  that  throughout  Great  Britain  the  constant  n,  m,'p,q, 
in  the  compound  charge  should  not  vary.  Unfortunately, 
the  electricity  undertakings  in  this  country  have  been  founded, 
built  up,  and  run  in  such  a  variety  of  ways  that  the  most 
unaccountable  dift'erences  exist  between  different  towns,  even 
when  similarly  situated.  It  is,  however,  clear  that  some 
variations  are  justifiable  and  to  be  expected.  For  instance, 
as  between  two  consumers  in  the  same  town,  the  tariff  might 
be  lower  to  him  whose  works  are  nearer  to  the  generating 
station,  and  whose  demand  comes  at  a  time  when  most  other 
consumers  are  taking  but  little  energy.  In  addition,  the 
fixed  part  of  the  charge  may  be  lower  to  the  consumer  whose 
maximum  is  large,  since  the  cost  ef  plant  is  less  than  pro- 
portional to  its  rated  capacity.  Notwithstanding  these 
obvious  contentions  it  is  seldom  that  supply  authorities  will 
thus  distinguish  between  different  consumers. 

Differences  in  Different  Towns. 
Again,  as  between  towns  the  fixed  charge  should  be  lower 
in  the  larger  and  more  concentrated  areas,  especially  if  too 
much  money  has  not  been  spent  upon  terra-cotta  and  white 
tiles,  and  similarly  the  running  charge  .should  be  lower  when 
the  town  is  large  and  concentrated,  and  especially  if  it  be 
near  a  coalfield.  In  practice,  however,  these  justifiable 
variations  do  not  often  appear.  For  example,  we  find  the 
fixed  charge  higher  in  Liverpool  and  in  Manchester  than  in 
Rochdale  or  in  Sheftield,  while  the  running  ciuuge  is  higher 
in  Rochdale  than  in  Liverpool  and  (we  believe)  in  Bristol. 

Kw'.  OR  K.V.A.  Maximum  Demand. 
Again,  of  supply  authorities  having  alternating  current 
systems  some  will  charge  per  kilowatt  of  maximum  demand  ; 
some  per  kilovolt  ampere.  And  there  are  similar  discrepanciei 
even  in  dcliiiition  and  measurement  of  the  maxinnun  demand, 
some  taking  a  20  minutes  time  average,  .some  allowing  half 
an  hour,  and  yet  others  inciting  to  dishonesty,  base  the  demand 
upon  the  name-plate  figures  of  the  motors. 
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It  will  be  seen  later  that  under  the  ""  availability  of  supply  " 
clause  the  supply  authority  is  bound  to  keep  constantly  avail- 
able the  power  which  the  consumers  require  up  to  a  certain 
total  capacity.  Now  this  capacity  should  really  define  the 
maximum  demand.  For  it  represents  the  plant  (and  hence 
also  the  capital  expenditure)  which  the  supply  authority 
promises  to  hold  always  at  the  disposal  of  the  consumers. 
From  this  strictly  equitable  point  of  view  the  maximum 
demand  should  be  a  figure  agreed  on  from  time  to  time,  and 
not  a  variable  M.D.  meter  reading.  This  no  doubt  is  the 
argument  in  favour  of  basing  the  M.D.  upon  the  name-plate 
horse-power  of  the  motors  installed.  The  principle  seems  just, 
but  the  basis  is  unsatisfactory  for  reasons  already  given. 
Also  the  various  M.D.'s  on  the  mains,  do  not  occur  simul- 
taneously, so  that  through  their  diversity  the  supply  authority 
stands  to  gain,  and  consumers  dislike  paying  on  the  basis 
of  an  M.D.,  which  they  may  not  reach.  As  a  compromise 
the  M.D.  meter  has  been  introduced  and  seems  likely  to 
remain,  but  to  the  writer  it  does  not  seem  to  be  just.  He 
recommends  that  an  agreed  maximum  demand  should  appear 
in  the  agree^nent,  and  that  an  M.D.  meter  should  be  used 
merely  to  prove  that  this  maximum  is  not  exceeded.  He 
has  negotiated  agreements  on  this  basis  with  satisfaction  to 
both  sides,  and  it  is  clear  that  such  an  arrangement  meets  the 
object  of  the  M.D.  clause.  Incidentally  a  figure  agreed  to  in 
this  way  abolishes  the  tendency  of  the  consumer  to  avoid  the 
increase  of  his  plant  near  the  end  of  his  accounts  period  ;  and 
thus  gives  him  more  libertv.  Of  course,  on  such  a  basis  the 
price  per  kilowatt  of  M.D.  should  take  into  consideration 
the  advantage  to  the  supply  authority  due  to  the  diversity 
factor. 

Freak  Tariffs. 

Apart  altogether,  however,  from  these  expected  and  un- 
expected variations,  there  exi.sts  in  Great  Britain  a  number 
of  freak  tarifis  which  no  man  can  explain.  In  the  north  of 
England,  for  instance,  there  are  at  least  two  cases  in  which 
the  fixed  charge  falls — not  continuously — but  in  jumps,  as 
the  maximum  demand  rises.  Since  the  running  charge  is 
in  these  towns  constant,  we  find  that  a  consumer  may  some- 
times reduce  his  average  price  per  unit  by  making  his  load 
factor  worse.  In  one  taritf  beyond  a  certain  maximum  demand 
the  fixed  charge  suddenly  jumps  up  to  almost  twice  its  previous 
value,  the  running  charge  at  the  same  time  being  considerablv 
reduced.  In  this  case  two  consumers  whose  load  factors  are 
30  per  cent,  and  50  per  cent,  respectively,  pay  the  same 
average  price  per  unit  although  their  maximum  demands  are 
jearly  identical. 

The  Abolition  of  Secret  Agreements. 

Many  other  absurdities  might  be  quoted  if  the  writer  were 
at  liberty  to  do  so.  But,  unfortunately,  there  are  still  many 
supply  authorities  whose  agreements  are  kept  secret,  and  in- 
formation acquired  professionallv  of  such  arrangements  cannot 
be  divulged.  The  practise  of  adopting  secrecy  in  these  matters 
is  really  indefensible  and  should  be  abolished.  In  one  large 
townj  for  instance,  should  the  expenses  of  the  Corporation 
overstep  the  limit  of  decency  to  the  extent  of  a  few  guineas,  a 
watchful  citizen  auditor  will  comment  upon  the  matter  in  the 
columns  of  the  "  City  News.""  But  should  some  favoured 
consumer  be  granted  an  agreement  for  power  on  terms  out  of 
all  comparison  with  those  allowed  to  fellow  citizens,  no  ordinary 
ratepayer  (though  really  a  shareholder  in  the  undertaking) 
is  allowed  to  know  of  the  fact.  It  is  easy  to  see  to  what  doubt- 
ful practices  such  secrecy  might  give  rise,  and  there  is  always 
the  risk  of  creating  an  atmosphere  of  suspicion  among  the 
various  classes  of  consumers.  The  writer,  therefore,  advo- 
cates most  strongly  a  clause  such  as  is  outlined  above,  and  the 
entire  abolition  of  secret  agreements. 

The  Right  to  Strike. 
It  may  be  necessary,  now  that  the  cost  of  all  commodities 
is  regulated  by  labour's  unfettered  right  to  strike,  to  embody 
a  clause  covering  the  supply  authority  when  wages  rise,  but 
this  should  certainly  carry  with  it  a  corresponding  concession 
to  the  consumer  when  the  cost  of  labour  per  kelvin  falls.  In 
other  words,  the  clause  should,  like  the  coal  increment,  be 


based  on  the  cost  of  labour  per  kelvin,  and  not  directly  upon 
changes  in  the  rate  of  wages. 

To  illustrate  the  unwarranted  discrepancies  in  the  factors 
of  the  typical  compound  charge  it  can  be  shown  that  in  parts 
of  the  country  similarly  situated,  for  the  same  load  the  value  of 
n  varies  from  £2  10s.  per  kilowatt  per  annum  up  to  £6  per 
kilowatt  per  annum.  Similarly,  the  value  of  m  will  be  found 
for  the  same  class  of  load  to  vary  from  0-25d.  to  0-6d.  The 
coal  increment,  however,  is  fairly  steady  at  0-02d.  to  003d. 
per  kelvin  for  each  shilling  increase  in  the  price  of  coal  above 
the  basis  price,  which  varies  from  10s.  per  ton  to  18s.  per  ton. 
Now,  since  n  depends  on  capital  cost  of  plant  only,  it  should 
surely  be  almost  the  same  throughout  the  country  for  the 
same  demaiid.  The  value  of  m  of  course  will  vary  with  the 
station  situation  and  with  its  load  factor,  but  not  to  the  extent 
quoted.  Xo  clause  is  yet  available  to  cover  the  variable 
labour  cost,  but  as  the  cost  of  labour  per  kelvin  is  of  the  order 
0-ld.  to  0-3d.  per  unit  for  well  managed  undertakings  it  is 
clear  that  an  addition  to  the  standard  clause  somewhat  as 
follows  might  cover  both  parties. 

■■  The  price  to  be  charged  to  the  consumer  per  kelvin  to  be 
increased  or  decreased  by  0-075d.  for  each  tenth  of  a  penny 
by  which  the  labour  costs  shall  vary  from  the  basis  rate  of  s 
pence  per  kehnn.""  Here  s  is  the  cost  of  labour  per  kehdn  at 
the  time  of  signing  the  agreement ;  or  at  some  time  when  the 
figure  was  regarded  as  practically  constant. 

MiSCELLAXEOrS    CLAUSES. 

Xext  may  follow  a  number  of  clauses  calling  for  little 
comment  and  covering  the  following  points  : — 

Meter  Clause  defining  the  method  of  metering,  whether  on 
the  high  tension  or  low  tension  side  :  the  method  of  testing 
the  meters  and  the  limits  of  accuracy  ;  the  consumers  right 
to  demand  a  test ;  and  the  testing  authority. 

Concerting  Plant  and  Sub-Station  Clause. — Defining  the  pro- 
vision and  ownership  and  insurance  of  these  items  and  of  the 
cables  connected  thereto. 

Acconnts  Clause. — Defining  the  jieriod  and  payment  of 
accounts,  the  correction  for  faulty  meters,  the  discounts  for 
cash  and  interest  on  overdue  accounts. 

Interference  with  Suppli/  Clause  setting  forth  those  parts  of 
the  installation  with  which  the  consumer  may  not  interfere. 

Inspection  Clause,  giving  to  the  supply  authority  the  right 
to  enter  for  inspection,  and  to  take  reasonable  tests  for 
leakage  at  all  times  except  such  as  are  specially  inconvenient 
to  the  consumer.  For  instance,  a  test  involving  the  stoppage 
of  important  processes  should  not  be  allowed  unless  urgently 
necessary,  and  entrance  to  a  works  outside  reasonable  hours 
should  also  be  refused. 

Termination  Clause  defining  the  period  of  the  agreement, 
the  notice  required  for  termination  and  the  automatic  renewal 
period.  It  is  often  useful  here  to  give  the  consumer  the  right 
to  terminate  the  agreement  before  the  expiry  of  the  period 
on  payment  of  a  fine.  This  fine  might  be  arrived  at  by  com- 
puting the  loss  of  profit  to  the  supply  authority  on  the  basis 
of  the  minimum  consumption.  But  the  amount  should  be 
clearly  stated.  As  regards  period,  five  years  with  the  right 
to  terminate  at  the  end  of  three  years  is  the  shortest  period 
that  can  be  expected  ;  'but  seven  years  with  the  right  to  termi- 
nate at  the  end  of  five  years  is  quite  reasonable. 

The  notice  to  be  given  should  be  at  lea.st  three  months, 
but  better  six  months,  and  the  clause  should  state  that  if 
notice  is  not  given  by  a  certain  day  in  the  year  of  the  termina- 
tion, the  agreement  automatically  continues  for  another  year. 

Arbitration  Clause  providing  for  arbitration  without  counsel 
in  the  case  of  anv  dispute.  The  arbitrator  to  be  the  President 
of  the  Institution  of  Electrical  Engineers  for  the  time  being  or 
his  nominee. 

Consumers  of  like  Demand  Clause. — This  is  often  introduced, 
and  p^o^^des  that  consumers  of  like  demand  shall  be  similarly 
treated.  It  is,  however,  as  usually  worded  quite  useless  for 
two  reasons.  In  the  first  place  the  protection  afforded  is 
only  that  already  given  by  Act  of  Parliament,  and  in  the  second 
place  this  protection  is  quite  iUusory.     For  ""  like  demand  "^ 
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has  been  held  to  include  the  amount  of  energy  consumed,  the 
expense  of  supplying  it.  the  uniformity  of  demand  and  the 
time  at  which  the  energy  is  required.  It  is  impossible  to 
imagine  two  consumers  similar  in  all  four  items  ;  so  that  as  so 
often  happens — a  protection  intended  no  doubt  to  be  real 
by  the  House  of  Commons — has  been  taken  away  by  the 
courts.  But  besides  this  the  only  party  having  the  records 
to  prove  such  a  similarity  is  the  supply  authority,  and  the 
writer  knows  of  no  right  on  the  part  of  the  consumer  whereby 
he  can  force  the  authority  to  disclose  the  records  short  of  a 
difHcult  and  very  expensive  lawsuit. 

AVAIL.^BIUTY   OF  SvPPLY. 

P  In  addition  to  these  clauses  there  are  certain  matters  of 
great  importance  to  the  consumer  which  require  special  con- 
sideration. Of  these,  the  first  is  that  relating  to  the  hours 
during  which  the  energy  shall  be  su])])Iied. 

Since  by  the  Board  of  Trade  regulation,  the  supply  must  be 
available  whenever  the  consumer  may  require  it.  it  is  reason- 
able to  limit  the  liability  of  the  supply  authority  by  stipulating 
in  the  agreement  the  maximum  power  which  he  shall  be  called 
upon  to  furnish  :  and  this  is  done  under  the  ""  capacity  of  the 
installation."  It  is  also  reasonable  that  the  supply  autliority 
should  be  protected  against  the  o[)eration  of  'this  liability  if 
'■  force  majeure'  should  render  continuity  of  supply  impossible. 
Such  contingencies  as  fire,  strikes,  accidents  are  in  tliis  sense 
intended  to  be  included  under  the  term  "  force  majeure" 
although  it  is  quite  usual  to  mention  them  sejiarately. 
Lock-outs  are  also  frequently  mentioned,  but  the  justifica- 
tion for  this  does  not  seem  to  be  so  obvious  since  a  lock- 
out implies  that  the  initiative  is  on  the  side  of  the  manage- 
ment. However,  by  such  pro\dsions  the  supply  authority's 
interest  is  usually  well  protected.  On  the  other  hand,  the 
inconvenience  and  loss  which  the  consumer  will  suffer  is 
generally  forgotten  altogether.  If  the  supply  authorities 
are  not  to  be  held  liable  for  causes  over  which  they  have  no 
control  it  is  at  least  only  fair  that  the  consumer  should  be 
allowed  some  rebate  on  account  of  energy  which  he  might 
have  used  had  it  been  available. 

Serious  Partial  Disablement. 
Again,  in  the  case  of  a  serious  partial  disablement  of  the 
electricity  supply  machinery,  it  may  be  necessary  for  the 
supply  authority  to  reduce  for  a  considerable  period  the  out- 
put of  the  station.  Several  ca.ses  of  this  kind  have  happened 
recently,  and  in  some  instances  the  engineer  to  the  under- 
taking could  hardly  be  held  blameless.  The  consumer  ought 
to  know  exactly  how  he  stands  in  such  a  case.  Agreements 
should  be  so  drawn  as  to  minimise  as  far  as  possible  the  loss 
occurring  to  all  consumers,  and  care  should  be  taken  that  no 
individuals  are  specially  favoured  in  the  subdivision  of  the 
available  power.  In  the  opinion  of  the  writer  the  public 
services,  such  as  street  lighting  and  tram  cars  have  the  first 
claim,  after  that  come  consumers  whose  processes  must  run 
continuously,  such  as  chemical  works,  and  finally,  the  inter- 
mittent consumer  of  lighting  alone.  It  would,  in  fact,  be  fair 
in  most  cases  to  divide  the  reduced  supply  in  proportion  to 
the  load  factor  of  the  consumers. 

A  Safeguard  Clause. 
The  following  typical  clause  will  illustrate  the  manner  in 
which  these  safeguards  may  be  introduced.  "  The  supply 
authority  shall  keep  constantly  available  all  the  power  which 
the  consumers  require  up  to  their  total  capacity  as  stated  in 
clause  —  unless  they  shall  be  prevented  from  so  doing  by 
force  majeure,  accident  or  strike,  pro\'ided  always  that  in  the 
event  of  the  supply  authority  being  unable  to  supply  the 
requirements  of  the  consumers  up  to  the  total  capacity  of  their 
installation,  then  for  each  week  during  which  the  authority 
shall  so  fail,  they  shall  allow  to  the  consumers  a  rebate  from 
their  minimum  consumption  equal  to  the  number  of  kelvins 
by  which  the  supply  has  fallen  short  of  the  minimum,  provided 
also  that  any  alteration  to  the  price  per  kelvin  paid  by  the 
consumers  due  to  the  reduction  of  supply  shall  not  operate, 
but  that  the  price  to  be  charged  shall  be  the  same  as  if  the 
■consumers  had  run  throughout  the  period  with  their  normal 


load  factor.  Should  the  supply  authority  l)e  compelled  by 
force  majeure,  accident  or  strike  to  reduce  or  suspend  entirely 
for  a  period  exceeding  one  day,  the  normal  total  outjjut  of 
their  generating  |>lant,  the  energy  available  shall  be  shared 
among  the  consumers  in  ])roportion  to  their  load  factors 
except  where  the  supply  is  required  for  public  .services,  or 
where  the  loss  of  life,  the  flooding  of  a  mine  or  destruction  of 
proj)erty  is  at  risk." 

Mixi.MUM  Clause. 

In  order  that  the  supply  autliority  may  have  some  guarantee 
as  to  the  continuity  of  demand  to  compensate  them  for 
expenditure  upon  plant,  it  is  necessary  to  introduce  a  clause 
under  which  a  consumer  is  bound  to  pay  for  a  certain  ((Uantity 
of  energy  per  annum,  whether  he  actually  takes  it  or  not. 
The  proportion  which  this  minimum  should  bear  to  the  kelvins 
that  would  be  consumed  if  the  consumer's  load  factor  were 
unity  is  a  subject  of  much  dispute.  Theoretically  tlie  only 
just  claim  which  the  supply  authority  has,  is  in  respect  of 
standing  charges,  and  from  this  point  of  view  it  would  be  fair 
to  base  the  minimum  payment  upon  the  consumer's  maximum 
demand,  and  U|ion  his  distanc  ■  from  the  generating  stati(ui. 
There  is  no  reason  why  this  minimum  should  be  in  the  form  of  a 
number  of  kelvins  at  all.  It  would  be  better  and  fairer  to 
express  it  in  the  form  of  a  minimum  annual  sum  of  money, 
and  this  should  be  arrived  at  by  estimating  the  value  of  the 
plant  which  the  supply  authority  keeps  available  for  the  con- 
sumer and  by  allowing  a  fair  rate  of  interest  and  depreciation 
upon  it.  In  the  writer's  opinion  20  per  cent,  is  a  reasonable 
rate,  which  will  allow  for  standing  charges  not  usually  included 
under  interest  or  dejjreciation,  but  which  cannot  be  reduced 
by  the  supply  authority  at  will.  The  practice  of  expressing 
the  minimum  in  terms  of  energy  has  the  most  undesirable 
effect,  of  causing  the  consumer  to  try  to  consume  the  energy 
faster  when  he  is  getting  near  his  minimum,  even  if  to  do  so 
he  has  to  waste  it. 

It  is  a  psychological  fact  that  there  are  few  things  which  a 
man  di.slikes  more  than  to  be  obliged  to  pay  for  something 
which  he  does  not  use,  whereas  in  this  case  it  is  certainly  to 
the  advantage  of  the  community  that  as  little  energy  as  is 
consistent  with  efficiency  should  be  used  in  any  given  process. 
Two  Important  Questions. 

Two  other  important  questions  arise  in  the  minimum  clause. 
The  first  is  the  protection  of  the  consumer  if  he  should  by 
'■  force  majeure  "  be  compelled  to  reduce  for  a  considerable 
period  the  working  of  his  business.  This  is  really  the  com- 
panion clause  to  that  protecting  the  authority  in  the  case  of 
availability  of  supply.  The  second  is  the  protection  of  the 
consumer  if  he  should  be  obliged  by  ''  force  majeure  "  to  close 
his  works  altogether. 

As  regards  the  first,  it  may  be  remarked,  that  if  the  stoppage 
is  for  a  short  time  only,  say,  two  or  three  weeks,  the  supply 
authority  has  an  obvious  claim  for  income  expected.  But 
where  the  cause  is  a  fire,  for  instance,  eventuating  in  a  stoppage 
for  six  or  twelve  months,  the  energy  rendered  available  can 
often  be  used  for  other  consumers.  The  minimum  payment, 
therefore,  may  reasonably  be  reduced  if  the  stoppage  due  to 
force  majeure  exceeds,  say,  three  months,  and  notice  is 
promptly  given  by  the  consumer. 

The  second  case  arises  when  by  an  accident  the  works  is 
totally  destroyed,  and  for  good,  reason  it  is  inexpedient  to 
rebuild.  The  best  way  of  dealing  with  this  is  to  insert  a 
provision  under  which  the  agreement  may  be  cancelled  on 
the  payment  of  a  reasonable  fine  proportionate  to  the  un- 
expired term  of  the  agreement  on  the  one  hand,  and  to  the 
minimum  consumption  on  the  other.  Such  a  clause  has  the 
double  effect,  by  releasing  both  parties,  of  enabling  the  con- 
sumer to  settle  his  affairs  quickly,  and  of  enabling  the  autho- 
rities to  divert  the  supply  to  their  waiting  list  without  serious 
loss.  The  following  words  have  been  found  satisfactory  to 
this  end  : — "  Should  the  consumers  be  com])elled  to  suspend 
work  at  their  premises  for  a  period  exceeding  three  months 
in  consequence  of  a  cause  over  which  they  have  no  control, 
their  minimum  payment  for  the  twelve  months  during  which 
such  suspension  occurs  shall  be  reduced  by  £x  per  week  for 
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each  week  after  the  first  six  of  such  stoppage,  provided  that 
the  consumers  give  notice  to  tlie  sup])ly  authority  within  one 
week  of  the  occurrence,  of  their  inti'ution  to  avail  themselves 
of  this  clause. 

'■  Should  the  works  of  the  consumers  be  disabled  by  accident, 
fire,  flood,  tempest  or  any  fause  over  which  they  have  no 
control,  and  should  the  consumers  in  consequence  decide  not 
again  to  reconstruct  the  works  or  to  carry  on  the  business  in 
those  premises,  this  agreement  may  be  cancelled  by  giving 
to  the  supply  authority  one  months'  notice  in  writing,  accom- 
panied by  a  cash  payment  at  the  rate  of  £.1/  for  each  unexpired 
year  of  this  agreement.' 

As  to  the  amounts  to  be  inserted  for  x  and  y  above,  it  is 
suggested  that  the  rate  per  week  r,  might  be  1  per  cent,  of  the 
minimum  annual  payment ;  and  that  the  payment  y  might 
be  50  2)er  cent,  of  the  annual  minimum. 


COXPLIT.SIONS. 

Enough  has  been  said  to  show  the  necessity  for  some  stan- 
dard form  of  agreement  for  power  consumers,  and  to  indicate 
the  lines  upon  which  it  might  be  drawn  up.  It  has  been 
suggested  also  that  the  I.E.E.  might  well  take  the  initiative 
in  this  matter,  and  the  WTiter  hopes  that  such  will  be  the  case. 
More  than  that  is  needed  however.  The  granting  of  secnt  and 
fantastic  tariffs  ought  to  cease,  and  instead  some  satisfactory 
and  universal  basis  should  be  adopted.  No  power  exists  for 
compelling  such  a  reform  unless  it  lie  with  the  Electricity 
Commissioners. 

But  supplv  authorities  and  their  engineers  may.  with  all 
respect,  be  reminded  that  a  reform  from  within  is  far  more 
desirable  and  effective  than  one  from  without.  Will  not  the 
l.M.E.A.  then  reflect  on  this  matter,  and  perhajis  deal  with 
it  at  their  next  meeting  ? 


Electrical  Developments  at  Bradford. 

An  Account  of  the  Latest  Extensions  of  a  Progressive  Undertaking. 

It  is  a  happy  custom  wliich  arranges  that  the  Annual  Convention  St)ME  Recent  Extexsiuxs. 

of  the  Incorporated  Municipal  Electrical  Association  shall  be  held  In  this  article  we  shall  confine  ourselves  to  describing  more  par- 

in  the  town  of  which  the  president  is  the  chief  electrical  engineer,  and  ticularly  the  extensions  which  have  taken  place  at  Bradford  since 

that  during  the  Convention  an  opportunity  should  be  given  for  the  October,  1912,  on  which  date  we  dealt  in  considerable  detail  with  the 

undertaking  to  he  inspected.     This  allows  those  attending  the  Con-  plant  then  installed.* 

vention  to  see  how  the  man  who  for  the  time  being  is  the  titular  head  Steam  R.\iRrxo  Plast. 

of  the  electricity  supply  world  performs  his  duties,  and  enables  them  ^    j^^^  ^^  jj^p  present  arrangement  at  the  Valley  Road  Station  is 

to  go  away  with  some  useful  lessons  stored  up  for  future  employment.  given  in  Fig.  1.     It  will  be  noticed  that  there  are  two  boiler  houses 

From  tills  point  of  view  it  is  particularly  appropriate  that  Bradford  jXos.  2  and  3).     Xo.  2  contains  five  Babcock  &  Wilcox  boilers  fitted 

should  l5e  the  scene  of  this  year's  Convention,  as  it  is  one  of  the  oldest  ^^^^.j^  djain  orate  stokers,  the  evaporative  capacity  of  each  boiler 

of  municipal  electrical  ventures,  and  is  certainly  not  one  of  the  least  i,eina  15.000  lb.  ijer  hour  when  oijerating  on  natural  draught.     In 

progressive.  order  to  increase  the  output  of  this  V^oiler  house,  an  induced  draught 

Historical.  plant  is  shortly  to  be  installed.     The  fan  A\ill  be  of  the  multi-bladed 

A  supplv  of  electricitv  was  given  in  Bradford  as  long  ago  as  1889,  pattern,  made  by  Messrs.  Musgrave  &  Company,    the   capacitj:   of 

and  during  the  subsequent  veai-s  matters  developed  on  so  satisfactory  which  will  lx>  90,000  cubic  ft.  gas  per  nunute.     It  will  be  direct- 

a  scale  that  in  June,  1912,  Mr.  Roles    tlie  then  and  present  chief  coupled   to   a  70  b.h.p.   alternatmg-current  motor      These   bo  le re 

electrical  engineer  and  this  vears  President  of  the  Convention,  was  have  recently  been  equipped  with  Musgi-ave  mechamcal  draught 

among  the  earliest  memters  of  that  verv  select  societv— the  Point  equipment,  details  of  which  are  given  belo«                      ,-,„:,„,  t,.„o 

Fives      The  attached  hst  of  a  few  of  the  largest  consmnere  with  Xo.  3  boiler  house  contams  1 0  B   &  W.  boilers  of  a  ^milar  t.vpe. 

their  demands,  gives  some  indication  of  the  scope  and  varietv  of  each  capable  of  evaporating  18,000  lb.  of  water  per  hour  at  apress,  re 

the  nower  load-—                                                                                 "  of  180  lb.  per  square  inch,  two  B.  &  ^  .  boilers  each  of  2o.000  lb. 

^                   ■  capacitv  fitted  with  superheaters  for  raising  the  temi^erature  ot  the 

Jlitchell  Bros.,  Worsted  Spinners G40  k.v.a.  steam  bv  200"F.,  while  there  are  also  three  32,000  lb.  three-drum 

Bradford  Dyers' Association,  Dyers     :.  1,050  kw.  ^   tWland  tvpe  boilers      These  last  three  boilers  have  a  heating 

Thwaites  Bros.,  Ltd.   Engineers    f'too  k'vl'  surface'of  9,27.3  sq.  ft.,  and  are  constructed  for  a  daily  working 

*.  Ambler.  Worsted  .Spinner 1,400  k.v.a.  suii<t^<r   y,i   .,,^,j      1         ,               .      ,        rri,        „„„  Httorl   „  itK  inf/>arnl 

Benson.  Turner  &  Son,  Ltd.,  Worsted  Spinners     380  k.v.a.  pressure  of  200  lb.  j^r  square  mch.     They  arc  fit  ed  ^^  ith  integral 

H.  Longbottora  &  Co.,  Lt^l.,  Worsted  Manufacturers         101  k.v.a.  suiierheaters  giving  a  superheat  of  200  !•.     Each  boiler,  as  are  tne 

J.  Emslev  &  Company.  Worsted  Manufacturers     13(i  k.v.a.  others  in  the  station,  is  fitted   with  double  mechanical  chain  grate 

.J.  WiUon.  Ltd.,  Worsted  Manufacturers     143  k.v.a.  stokers.     These  grates  are  driven  by  electric  motors  through  worm 

English  Electrie  Co..  Ltd.,  Electrical  Engineers 820  k.v.a.  reduction  "ear.     Each  boiler  has  three  drums,  is  complete  with  steel 

Crofts  ( KnL'in.crs),  Ltd..  Enaineers       41)3  k.v.a.  casings   and  has  a  mild  steel  uptake,  which  is  Uned  with  cellinsulate. 

HoMsw,,rth  &  ,S,,n.s   Ltd     Boiler  Makers 110  k.v.a.  ^^  ^^-^^  ^^^     ^^^  j^^^^^  p^^,^  l^^^ilpj.  ^o  the  economiser-s,  which  are 

t    .    'Tv.     ^'?f"  «M  "A7-^'"f  ■■; '1\1  t"ln'  situated  on  the  floor  above.     These  boilers  have  an  overload  evapora- 

Lister  &  Co.,  Ltd.,  Silk  Manufacturers 414  k.v.a.  suuauu  un  ii«r  i.u  ■                                           t:„„oJ  „!,„,.„       Tli.v.e  mnrp 

Valley  Combins  Co..  Ltd..  Wool  Combers  130  k.v.a.  tion  of  4.5.000  lb.  under  conditions  mentioned  abo^e.     Three  more 

H.  &  J.  Gaunt, Wool  Combers 163  k.v.a.  boilers  of  a  similar  capacity  are  on  order.          ,    .       ,                     ^, 

Plans  are  now  being  got  out  to  extend  Xo.  3  boiler  house  on  to  the 

The  very  success  of  electricity  supply  in  Bradford  has,  however,  gj^^  no„.  used  as  a  "  coal  yard,"'  and  designs  have  been  prepared  for 

brought  with  it  certain  disadvantages  during  the  war  years.     In-  ^j^^  erection  of  four  boilers,  each  with  a  capacity  of  65,000  lb.  of 

creasing  trade  and  the  difficulty  of  obtaining  suitable  generating  ^vater  ner  hour. 

plant,  apart  from  the  economical  fallacies  of  following  such  a  course.  Coal  Supply. 

have  led  more  and  more  manufacturers  in  Bradford  to  take  a  supply  f.^^^  jg  supplied  to  Xo.  3  boiler  house  from  overhead    bunkers, 

from  the  pubhc  mains,  and  have  so  increased  the  load  that  the  having  a  capacity  of  2.0IX)  tons,  the  coal  being  delivered  into  these 

present  generating  plant  is  only  just  able  to  cope  with  the  demand.  ij^nkers  by  mearis  of  a  GoodhaU-Cla\-ton  bucket  elevator  and  push 

In  addition  to  this,  the  Coal  Controller  has  played  his  usual  part,  ,^  conveyor  and  a  Graham-Morton  elevator.     When  the  Valley 

with  the  result  that  what  «-ith  the  poor  quality  of  the  fuel  and  the  p^^d  station  was  first  designed  ideas  on  the  subject  of  coal  supply 

general  administrative  and  running  difficulties,  the  Bradford  under-  ^^^j  dehverv  were  verv  different  from  those  now  existing.     The  result 

taking  has  during  the  past  few  months  Ijeen  in  a  very  unenviable  jg  ^jj^t  prictically  all  the  coal  therefor  is  road  borne  from  the  railway 

position,  and  this  unenviable  position  has  been  accentuated  by  an  adjacent  to  the  woi-ks  ;  but  the  difficulties  which  this  system  imposes 

unfortunate  breakdo\\Ti  which  occurred  on  one  of  the  largest  sets.  \■^g^yp  been  overcome  in  an  ingenious  and  modern  way.     The  railway 

These  difficulties,  we  are  glad  to  say,  have  now  been  overcome,  and  ^^^^^^  parallel  to  the  station,  from  which  it  is  only  separated  by  the 

visitors  to  the  Valley  Road  Station  and  its  subsidiary  sub-stations  ^,^^^  'j^^^^  ^t  a  slightly  higher  level.     A  special  siding  has  been  con- 

during  the  coming  week  will  find  everything  in  apple-pie  order,  and  stjuJ^ej  oyer  a  series"  of  stone  bays,  into  which  a  lorry  can  be  backed 

little  indication  of  the  period  of  strain  and  stress  through  which  Jlr.      " ■- "  „ ,,    ,q,„ 

Roles  and  his  assistants  have  been  passin,'.  *  -Sf  The  Electricl^n,  Vol.  LXX..  p.  8,  October  11,  191/. 
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and  ooal  dischanjod  from  the  trucks  by  p-avity.  l{t>lli  sloain  and 
cloctrifully-driven  lorries  aw  used.  These  vrliiclos  iiinvcy  tlie  coal 
into  tlic  station,  where  it  is  li|)|xHl  on  to  one  or  other  of  the  convoyoi-s. 
This  arranycinent  will  however,  shortly  !»■  iiiii>rovc<l  by  the  installa- 
tion of  a  conveyor  w  hiih  \i  ill  pass  under  the  road«  ay,  anil  enable  most 
of  this  handling  to  U'  avoi<led. 

A  (JooD  Use  for  ICLEt'Tiur  Veiiicles. 
The  electric  vehicles  >ised  for  this  work  have  l)een  entirely  satis- 
factory, and  have  proved  considerably  mon-  economical  than  the 
steam  vehicle,  owinj;  to  the  shortness  of  the  run  and  the  conse(|uently 
hij;h  projmrtion  of  standin>;  time.  These  trucks  ai-e  also  In-ing  used 
for  eonveyinu  material  for  mixing  concrete  for  the  boiler-house 
extensions,  and  we  undei-stand  as  much  as  .'51)  tons  of  concrete  jxm- 
day  have  lieen  moved  with  one  truck  at  a  cost  of  about  two  shillings. 

ClUfTLATINO    WaTKK    .-VrUANOEMENTS. 

The  lack  of  modernity  in  the  lay-out  of  Valley  Road  Station  is  also 
obvious   when   we   consider   the   circulating   water   arrangements. 


tank.  This  turbini'  wtus  supplieiriiy  Messrs.  1'cKt  Urotherhood.  and 
devclo|is  110  ii.ll.r.  at  a  S|h'<(I  of  from  1.4(KI  (o  1.(>(KI  itvs.  |K-r  uiin. 
S|xi-d  variation  is  olitained  by  hand  ivgulation  of  the  governor,  llie 
steam  pn'.ssun'  Ikmiii;  150  lb.  |H'r  squan-  inili,  with  oO  K.  of  sujK'rhcat 
at  the  turbine  stop  valve.  Ka<h  feed  pump  is  liltcil  with  a  combined 
integrating  and  ivcurding  Ventiiri  meter. 

The  ten  18.(HI0  lb.  and  two  2.'),(HMI  lb.  boilers.  ivf<riv(l  to  above, 
are  e(|uip|K-d  with  thii>e  induceil  draught  fans,  suppiii-d  liy  .Messrs. 
Musgravc  &  Company  [nee  Fig.  2).  Kach  fan  is  drivi'ii  l)y  a  211)  ii.ii.r. 
I'ho'uix  direct-coupled,  adju.stable-s|)eed  continuous-cunvnt  motor, 
and  any  two  of  the  fans  working  in  parallel  an'  caiiablc  of  liiin<lliMg 
the  products  of  combustion  from  the  12  boilci-s  when  o|KMii(inL'  at 
full  load.  The  sp-i'd  adjustment  is  etfected  by  means  of  a  Wi-sting- 
housc  riMnote  controlled  device  from  the  boiler  house.  The  starting 
of  these  .set.s  is  ellected  by  W'estinghouse  multiple  lexer  starters,  and 
the  fan  bearings  aiv  water-cooled  ami  titled  with  foicccl  lubrication, 
which  has  worked  very  satisfactorily.  In  the  ca.se  of  the  ."t^.fHtO  lb. 
boilers,  these  are  arranged  in  jiairs,  anil  the  jiroduct.s  of  combustion 


Fio.   1. — Gkxeral  h\\  OrT  of  tiif,  Vallky  hoad  Statuin,  Bradford. 


There  are  four  natural  draught  chimney  coolers,  made  by  the  Daven- 
port Engineering  Company,  three  ojwn-frame  coolers,  made  bj'  the 
Film  Coolers,  and,  in  course  of  erection,  a  cooling  tower  by  Messrs. 
Peter  Brotherhood,  having  a  103  ft.  chimney,  the  capacity  of  which 
tower  will  be  .3.50,000  gallons  per  hour.  The  present  ca])acity  of  the 
cooling  installation  is  2,270,()(X)  gallons  per  hour,  and  the  ultimate 
capacity  of  the  site  a[)proximately  .'{.oOOjOtX)  gallons  per  hour  under 
natural  draught  conditions.  .-Vt  the  time  of  erection,  one  of  the 
Davenport  coolers,  which  has  a  capacity  of  .36.5,000  gallons  per 
hour,  was  one  of  the  largest,  if  not  the  largest,  that  had  iK-en 
constructed. 

Asii  Dispo.sal  and  Ff.ed  Pr.vps. 

The  ashes  are  extracted  by  means  of  a  Babcock  &  Wilcox  suction 
ash  plant  of  the  ordinary  tyj)e.  Three  Mather  &  Piatt  multi-stage 
centrifugal  feed  pumps,  each  with  a  capacity  of  2r),(XK)  gallons  per 
hour,  are  in  use.  Two  of  these  are  motor  driven  and  one  is  steam 
driven  by  a  single-stage  impulse  turbine,  which  exhausts  into  the  feed 


from  a  pair  of  boilers  are  handled  by  two  induced  draught  fans  dis- 
charging to  a  mild  steel  stack.  These  fans  are  direct -coupled  to 
.50  B.H.p.  ailju.sta))le -speed  continuous-current  pijM>-vcntilated  motors, 
made  by  Electromotors. 

Gemeratisg  Plant. 

Turning  to  the  generating  plant  No.  2,  Valley  Road  station  contains 
7  Willans  sets  of  the  well-known  type,  having  an  aggregate  cai)acity 
of  2,140  kw.,  and  three  ;notor-generators,  which  form  ii  link  between 
the  direct  and  alternating-current  sides  of  the  sii))j)ly,  together 
with  a  .5.000  kw.  .Metropolitan- Vickers  tiu'bo-alteriiatnr  wliich  was 
j)Ut  to  work  on  October  29,  191.5  {see  Fig.  3).  Tliis  t\irl)ine  is  of  the 
Ciu-tis  impulse  ty|)e,  and  develops  full  load  when  supplied  with  .steam 
at  180  11).  per  square  inch  gauge  with  a  superheat  of  100°F.  at  the 
turbine  stop  valve,  and  exhausting  into  a  vacuum  of  28  in.  with  the 
barometer  at  30  in. 

The  conden.ser  is  of  the  Metropolitan- Vickers  I.<'blanc  surface  type, 
having  12,.500  sq.  ft.  cooling  surface.     It  is  cajjable  of  maintaining 
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a  vacuum  of  27J  in.  of  mercury  with  a  barometer  of  30  in.  when 
dealing  with  95,000  H).  of  e.xhaust  steam  per  hour,  if  supplied  with 
540,000  gallons  of  cooling  water  per  hour  at  an  inlet  temperature 
not  exceeding  SO^F.  Duplicate  aii-  and  condensate  extraction 
])umj)s  are  provided,  one  being  of  the  Ijcblanc  t\\in  rotary  type, 
together  with  a  condensate  extraction  pump  direct-coujiled  to  a 
55  B.H.p.  back-pressiu«  Curtis  steam  turbine  running  at  2,500  revs, 
per  mill,  the  other  .air  pump  is  of  the  Leblanc  compound  steam 
ejector  tyjie  with  a  motor-driven  condensate  extraction  pump. 
'.  1  '  turbo-alternator  generates  three-phase  current   at   6,000  6.600 


given  in  Fig.  4.  The  latest  addition  to  this  station  is  a  15,000  kw. 
Parsons  turbo-alternator,  which  is  now  just  in  running  order.  In 
addition,  another  15,000  kw.  set  is  on  order. 

ThLs  15.000  kw.  set  was  supplied  by  Messrs.  Parsons,  and  is  of  the 
pure  reaction  single  ej-linder  and  single  flow  tj'pe.  The  turbine  (see 
FMg  5)  is  designed  for  the  following  conditions :  Steam  pressure  at 
turbine  stop  valve,  2051b.  per  square  inch  absolute:    superheat  at 


•  rcED  Dk.vttoht  Pl.4n"t  at  Valley-road. 


lis  'IriinM-.Vi.Ti 


viMi:  Installation. 


volts,  with  a  frequency  of  50  when  running  at  1,500  revs.  jx»r  min. 
at  0-8  power  factor.  This  machine  is  capable  of  taking  an  overload 
of  25  per  cent,  for  two  horns  immediately  after  a  full  load  run  of  24 
hours.  A  single-phase  reactance  coil  is  comiected  in  each  pha.se 
of  the   alternator.     The  exciter  is  directly  connected. 

In  addition,  also,  thci-e  are  three  1,500  kw.  Westinghouse  self- 
synchronising  booster  rotaries,  which  are  used  for  either  Lighting  or 
traction  work.  The  alternating-current  boostei-s  are  mounted  on 
the  same  shaft.  There  are  also  two  1,500  kw.  Westinghou.se  rotaries, 
each  having  a  mid-wiie  booster,  which  have  been  temporarily  in- 
stalled here  before  going  to  Bolton-road  sub-station. 

No.  3  Generating  Station  contains  two  1,000  kw.  low-speed 
reciprocating  sets,  which  generate  continuous  current  at  460  to  570 


Fig.  3. — 5,000  kw.   1,.500  r.p.m.  Metropolitan -Vickeb.s  Turbo-Alteunatoh 


volts ;  two  vertical  turbo-alternators  with  an  output  of  3,000  kw.  ; 
and  one  vertical  turbo-alternator,  with  an  output  of  4,500  kw. 
.Some  interesting  comparative  figures  of  the  space  occupied  by  these 
sets  and  the  1,000  kw.  sets  were  given  in  the  article  to  which  we  have 
already  referred.  The  installation  of  these  sets  was  experimental, 
but  it  was  amply  justified  during  last  winter,  when  they  carried 
regularly  a  load  of  4,700  kw.  to  4,900  kw.     A  view  of  these  sets  is 


turbine  stop  valve,  2tKl"F.  ;  absolute  pressure  at  turbine  exhaust 
branch.  2  in.  Hg.  ;  speed,  l,.5(tO  revs,  per  min.  ;  normal  rated 
output,  12.000  kw.  ;  maximum  continuous  rated  output,  1.5,000  kw  ; 
guaranteed  steam  consumption  at  the  normal  rated  output,  11-9  lb. 
per  kilowatt  hom-. 

The  valve  chest  and  high-pressure  end  of  the  turbine  cylinder  are^ 
of  cast  steel.  There  are  26  expansions.  The  blading  for  the  first 
nine  expansions  is  of  Parsons  end-tightening  pattern.  The  mean 
diameter  of  the  blading  varies  from  25J  in.  at  the  high-pressure  end 
to  65  in.  at  the  low-pressure  end,  the  length  of  blades  in  the  last 
expansion  being  13  in.  The  thrust  bearing  is  of  the  Michell  type 
and  the  quantity  of  oil  in  circulation  in  the  lubricating  system  is 
1.<M)0  gallons.  The  governor  gear  is  of  the  steam  relay  design.  The 
turbine  is  direct-coupled  to  the  thi-ee-phase 
alternator  by  means  of  a  flexible  claw  coupling. 
The  alternator  is  capable  of  continuously 
maintaining  an  output  of  18,750  k.v.a.  with  a 
power  factor  of  SO  per  cent.,  and  6,600  volts 
Ijetween  phases  at  50  jjeriods.  The  stator  east- 
ing is  in  one  piece.  The  rotor  is  constructed 
from  a  solid  forging,  and  the  rotor  end  coil 
retaining  rings  are  of  steel.  Air  for  ventilat- 
ing the  alternator  is  sujj])lied  by  external 
motor-driven  fans,  and  the  quantity  of  air 
required  by  the  alternator  is  70,000  cubit  ft. 
per  minute.  Reactances  are  inserted  in  the 
L'l'iierator  leads  ;  these  are  of  the  porcelain 
pattern,  made  by  Messrs.  Ferguson,  Pailin,  Ltd.. 
and  have  a  reactance  of  5  per  cent. 

C'oxDEXsrsG  Plant. 
The  condensing  plant  employed  with  this  alter- 
nator is  of  the  Hick-Breguet  tyije  supplied  by 
Messrs.  Hick,  Hargreaves  &  Comjjany.  It  is 
designed  to  condense  180,000  lb.  of  steam  per 
horn-,  and  to  maintain  a  vacuum  of  28  in.  when 
supplied  w ith  cooling  water  at  80°F.  It  has  a 
cooling  surface  of  29,500  sq.  ft.  In  the 
lower  part  of  the  condenser  an  aspiration 
chamber  is  provided  to  ensure  the  air  being  withdrawn  at  a 
maximum  density.  The  condenser  is  supported  on  springs,  the 
idea  being  to  relieve  the  turbine  of  any  stress,  and  suitable  expan- 
sion pieces  are  provided  to  aUow-  of  free  movement  under  all  con- 
ditions of  running. 

The   duplicate   electricaUy-driven  extraction  pumps  are   of  the 
centrifugal  single-stage  tyjie,  and  are  arranged  to  deliver  against  an 
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external  hoatl  of  about  50  ft.,  .sviituhle  valves  lioing  provided  so  thiit 
each  piinip  can  o|)crate  independently  of  the  other.  Three 
eleitrically-driven  e<'ntrifiif{nl  circulating  pumps  \\en>  supplied  liv 
Messrs.  .Mather  &  Piatt,  each  lieing  capable  of  delivering  I..'i;i0.()(l<l 
gallons  [H-r  hour  against  a  head  of  50  ft.  Thes*-  ))unips  arc  installed 
in  a  .sejiarate  building. 

The  nietho<l  of  extracting  the  air  in  this  condensing  plant  is  if 
interest.  A  steam  jet  apparatus,  known  as  an  "  Kjeetair,"  is  used. 
It  consists  of  two  steam  jets  in  series  with  an  au.xiliary  condenser 
lietw-wn  them.  The  water  u.sed  by  the  latter  for  condensing  the 
steam  from  the  first  jet,  and  cooling  the  air  discharged  therefrom. 


SwiTCIKlKAH. 

The  whole  of  the  plant  in  both  stations  is  coulrolleil  from  switch- 
boards in  No.  2  station,  wheiT-  also  is  to  Ik-  found  the  switchgear  for 
o|KTating  the  feeders.  The  greater  portion  of  the  high-tension 
threephn.s»>  switchgcnr  has  been  a.s.send>led  in  the  elect  licitv  tlepart- 
ment's  own  workshi>|is,  the  necessary  switches,  t ransfnrmei-s,  fn„ 
Ix'ing,  of  course,  olitniiied  from  the  usual  well-known  maki'rs.  Three 
singlccoi-c  pa|H'rinsulated  leiid-covcivd  cables.. each  0-5  scj.  in.,  hit 
run  from  each  of  the  vertical  turbo-alternatoi-s  to  thi^  switchboards, 
and  to  protect  these  connections,  which  are  of  considerable  l(ii;;lh. 


I-- 

Jf'^-- 

FlC.    5. — 15,000  K\V.    P.VK.SOSS   TlUBo-Al.TERNATOK.  E  !''"• 


-Hi:i;n.\n    and    Fkoude   Air    1'ilteks    kok    lo.uuu  kw. 
Tukbo-Alternator. 


is  obtained  from  the  extraction  pinnp  discharge,  thus  ensuring  a 
supply  of  de-aerat«'d  wat*'r  for  this  purpose.  This  water  is  returned 
to  the  extraction  pump  by  means  of  a  V  iiif)e,  which  automatically 
maintains  the  difference  of  jjix'ssure  In'twcen  tlie  main  and  au.xiliary 
condensers.  This  arrangement  also  ensures  that  thi^  heat  of  evapora- 
tion in  the  steam  issuing  from  the  tirst  jet  is  returned  to  the  feed 
water,  and  so  a  high  tliennal  efficiency  is  obtained.  The  discharge 
from  the  second  jet  is  led  into  a  surface  feed  heater,  which  enables 
the  heat  on  evaporation  in  the  steam  issuing  from  this  jet  to  be 
utilised  in  a  similar  manner.  To  enable  the  plant  to  be  started  up 
before  the  main  unit  is  put  into  commission  an  indci^ndent  water 
supply  is  provided  for  the  condenser.  Illustrations  of  this  arrange- 
ment are  given  in  Figs.  7  and  8. 

Air  Filtkk  Plant. 
In  connei'tion  with  this  set  two  large  Heenan&  Fronde's  air  lilters 
have  been  installed,  which  are  show-n  in  Fig.  6.  .\s  w  ill  Ije  seen, 
the  body  of  this  liltcr.is  rectangular  in  shajic, 
and  is  built  up  of  stiffened  steel  plates  mounted 
on  a  substantial  ba.se,  which  forms  a  tank.  The 
filtering  effect  is  obtained  by  drawing  the  air 
through  two  sets  of  sen-ens  (itled  one  Ix-hind 
the  other  in  the  front  j)art  of  the  filter.  These 
screens  are  made  of  metallic  wool,  which  is 
closely  ])a<ked  between  frames  of  expanded 
metal.  The  air  thus  drawn  in  is  thoroiigliK- 
cleansed  by  water  wliich  is  continually  passing 
over  the  screens,  the  water  supply  being  main- 
tained by  means  of  a  small  centrifugal  pump 
fitted  to  the  side  of  the  tilt<"r.  The  water  is 
delivered  to  the  top  of  the  first  screen,  and, 
after  percolating  through  the  screen,  falls  into 
the  tank  at  the  bottom  of  the  Hlt<'r,  where  it 
pisses  through  a  strainer  and  returns  to  the  pump 
for  recirculation.  The  air  after  passing  through 
the  screen  meets  a  series  of  fixed  eliminators, 
which  catch  and  throw  down  any  small  particles 
of  loose  moisture  that  may  have  passed  the 
second  scn^n.  Hesides  cleansing,  this  process 
has  a  cooling  effect,  reducing  the  temjxerature 
of  the  air  to  within  a  few  degrtees  of  the  wet 
bulb  tempi'ratun!.  The  volume  of  air  required 
for  cooling  this  j)articular  alternator  is  7(),((00 
cubic  ft.  per  minute,  and  this  amount  is  satis- 
factorily dealt  with  by  the  particular  filter 
that  has  fjeen  installed.  It  is  claimed  that 
by  this  arrangement  all  danger  of  moisture 
finding  its  way  into  the  generator  winding  is 
avoided.  1'' 


the  Merz- Price  protective  system  has  Ixeen  installed.  For  the  new 
set  the  main  cables  connecting  the  alternator  to  the  oil  switch  are 
single-core  Icad-coven^d  and  pajxir-insulatcd  1  sq.  in.,  sectional  area, 
two  being  used  jxer  phases 

A  signalling  system  is  providi^l  for  communicating  lietween  the 
switchboard  and  the  engine  room,  but  the  control  of  the  plant  is, 
nevertheless,  largely  in  the  hands  of  the  switchboard  attendant, 
who,  by  means  of  a  niotor-ojicratcd  gear,  can  adjust  the  sjieed  of 
each  set  during  synchronisation.  The  continuous-current  generators 
are  also  controlled  by  means  of  remote  control  gear,  w  hich  is  mounted 
on  a  special  desk.  A  view  of  the  extra-hight<iision  board  is  given 
in  Fig.  i). 

Feeder  Controi.. 

The  feeders  are  controlled  from  a  switehboaril  on  the  level  of  the 
engine-room  fioor.  This  comprises  12  panels  for  controlling  an  equal 
number  of  coiitiMuuus-curi'cnt  traction  feeders  and  a  traction  total 
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load  panel.     On  a  gallery  above  the  engine  room  are  panels    for 
controlling  24  continuous-ciirrfnt  power  and  lighting  feeders. 

Great  eai-e  has  been  taken  in  the  lay-out  of  the  switehgear.     All 
the  main  connections  are  made  of  copper  Ijars,  whilst  for  the  smaller 
connections  Xo.   1/14    S.W.G.    rubber-insulated    asbestos-covered 
conductors  are  employed.     The   feeders  are  all 
of  the  six-core  type,  tliree  cores   being  for  the 
main  conductors  and  the  other  three  pilot  wires 
from  the  corresponding  feeding  point. 

The  switchgear  for  controlling  the  new  turbo- 
alternator  set  has  been  supplieti  by  the  Metro- 
politan-Vickers  Electrical  ('(inipanv,  and  is  of 
their  ordinary  standard  Y*ttcrn.  Voltage  i-cgu- 
lators  of  the  Taylor-Scotson  tyi)C  are  pro\ided 
in  connection  with  the  vertical  Curtis  turbines 
and  the  horizontal  Metropolitan- Vickers  sets. 
A  Sandycroft  battery  ha\-ing  a  capacity  of 
350  amperes  on  the  one-hour  discharge  rate  is 
used  for  ojierating  the  remote  controlled  gear, 
trip  circuits,  and  excitation,  &c.  In  comiec- 
tion  with  the  thr  ■  -wire  continuous-current 
sj'stem  thei-e  is  installed  a  storage  battery  made 
by  the  Chloride  Electrical  Storage  Company, 
having  a  capacity  of  5,000  amperes  for  one 
hour.  The  boosters  aivd  battery  switchgear  for 
this  installation  wen-  supplied  by  the  Phoenix 
Dj'namo  Mfg.  Company,  and  Bertram  Thomas 
respectively.  A  neutral  earthing  resistance  of  the 
grid  tyjH'  with  resistance  of  8  ohms  is  also  installed. 


SUB-STATIDXS. 

Conditions  at  Bradford  make  the  installation  of  a  sub-station  of 
the  standard  ty[X'  very  difficult  though  standardisation  has  been 
carried  as  far  as  usefully  possible,  so  that  by  describing  one  traction 
and  one  lighting  and  power  sub-station  the  general  lines  of  all  similar 


Fig.  8. — View  of  the  '■Ejectaik"  Arkangement. 


Fig.  'J. — E.H.T.  .Switchboakd  and  Cdntkol  L)e>k. 

stations  are  indicated.  The  traction  sub-station  which  we  insjjected 
contained  two  250  kw.  rotary  converters.  These  machines  are 
started  up  by  mhans  of  a  sjxjcial  starting  motor,  and  are  then  syn- 
chronised. The  sub-station  also  contains  a  60-volt  battery  for 
oj>erating  the  switchgear  relays. 

The  rotary  fields  are  shunt  wound,  and  all  the  traction 
sub-stations  are  oijerated  in  parallel.  At  each  sub-station  there  is  an 
interconnecting  feeder  to  the  Valley-road  generating  station,  which 
is  fed  from  both  ends,  a  siKcial  signalling  arrangement  being  pro- 
vided to  sho^v  the  condition  of  both  of  its  ends.  A  watt  met<^-r  and 
ammeter  are  provided  on  each  feeder  panel  for  measuring  piu-poses, 
and  in  addition  there  is  a  master  sub-station  meter,  upon  whoss 
readings  the  charges  to  be  made  to  the  tramways  department  are 
ba.spd.  The  rotaries  are  supplied  through  two  sets  of  single-phase 
shell-tyjie  transformer,  each  with  a  capacity  of  100  k.v.a. 

In  general,  the  site  of  a  traction  sub-station  is  also  combined  with 
that  of  an  ordinary  static  sub-station  for  power  and  lighting  purposes. 
In  this  particular  station,  therefore,  two  tliree-phase  core-tj^pe 
transformers,  with  a  capacity  of  150  k.v.a.,  and  connected  delta  star, 
were  installed  for  supplying  the  network.  A  small  motor-generator 
is  provided  for  charging  the  GO-volt  battery.  Each  station  has 
private  telephone  communication  with  the  VaUey-road  generating 
station. 

Some  of  the  largest  sub-stations  are  built  on  the  consumers' 
premises,  and  supply,  not  only  the  large  consumer,  but  the  network 
as  well.  Of  these,  "that  installed  at  the  works  of  Messrs.  Mitchell 
Brothers  is  tjT>ical.  Here  are  erected  one  800  k.v.a.  transformer  and 
one  600  k.v.a.  transformer.  These  both  supply  Messi-s.  Mitchell 
Brothers'  works.  In  addition,  there  is  one  300  k.v.a.  transformer 
for  supplying  the  needs  of  the  district. 

Sp?c-ial  mention  may  also  b?  made  of  the  Thornbury  sub-station, 
which,  in  addition  to  "gear  similar  to  that  which  we  have  just  de- 
scribed, is  interesting  from  the  fact  thafhere  connection  is  made 
tJ  the  mains  of  the  Yorkshire  Electric  Power  Company  through  an 
0-15  sq.  in.  feeder.  Measurin.;  instruments  are  installed,  so  that 
current  supplied  from  the  Bradford  Corporation  and  the  Yorkshire 
E.ectric  Power  Company,  and  vice  vei-sa,  can  be  metered.  It  is 
interesting  to  note  that  in  this  case  one  of  the  consumers  in  the 
Yorkshire  Electric  Power  Company's  aroa  is  supplied  by  the  company 
through  the  Bradford  Corporation  sub-station. 

.\jj  Electric  FaasACE  Load. 

An  interesting  plant  supplied  from  the  Bradford  Corporation 
mains  is  that  on  the  premises  of  Messrs.  Thwaites  Bros.,  Ltd.  It 
consists  of  three  single-phase  high-voltage  electric  furnaces  which 
are  maintained  in  constant  operation  day  and  night  five  days  a 
week.  Each  furnace  has  a  full  load  demand  of  4(»0  kw.,  which 
power  load  cannot  be  exceeded  owing  to  the  inclusion  of  a  sufficiently 
large  reactance  in  the  furnace  circuit. 
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Tho  nominal  full-loail  curront  of  each  furnace  is  about  .1,000 
amjKTCs,  and  the  normal  voltage  is  alx)ut  \'iii  volts  across  tin' 
furnai-c  terminals.  Each  furnace  draws  supply  from  a  separate 
600  k.v.a.  oil-cooled  step-down  singlo-pha.se  transformer,  the  three 
transformers  being  connected  in  mesh  across  tlic  ('i)r|ioration  high- 
tension  hus-bapi  through  tlu'  nci'C.ssary  switchgear.  The  trans- 
formers arc  s|K'cially  constructed  with  liigli  inherent  reactance,  in 
addition  to  which  separate  external  reactance  coils  ar>"  emploved. 

In  the  case  of  the  tirst  two  furnaii-s  installed,  these  sc|)arate 
n-actanifs.  together  with  the  necessary  furnace  switchgear,  aii' 
connected  on  the  -secondary  or  low-tension  side.  In  the  ea.sc  of  the 
thirtl  furnace  both  switchgear  and  reactance  coil  are  connected  on 
the  high-tension  side.  The  existence  of  these  separate  n-actanccs 
jR-rmits  control  of  the  furnace  input  by  varying  the  amount  of 
e.xternal  reactance  concerned. 

In  the  ca.s*'  of  the  low-tension  nactances  such  variation  is  accom- 
plished by  short-circuiting  or  open  circuiting  certain  sections  of  the 
reactance  coils.  In  the  case  of  the  high-tension  ivactancc.  control 
is  eHectcil  by  varying  the  reactance  tappings  by  means  of  a  high- 
tension  selector  switch  interlocked  with  the  main  high-tension 
furnace  switch. 

The  furnace  switches,  both  hi-rli-tension  or  low-tcnsicn,  are  remote 
controlled  and  are  of  the  standard  Fcrranti  ty];e.  .Auxiliary  liand 
control  is  ])rovidcil  in  case  of  bn-akdown  of  the  ifmotc  control  or  to 
liermit  in  emergency  of  o|K'ration  from  w  itliin  the  sub-station. 

The  sub-station  plant  includes  a  motor  generator  set  consisting 
of  a  thite-]ihase  synchronous  self-starting  motor  direct -coujiled  to 
a  Win  kw.,  three-wire,  470-volt,  dinct-current  generator.  The 
three-phase  motor  is  designed  for  use  as  a  [imvcr  factor  iiii] nm  r. 


and  is  normally  heavily  over-excit<>d  to  take  a  line  current  of  ap- 
proximately 1 10  ainiH-re«  jx-r  phase.  The  load  on  the  dii-ect-cunvnt 
side  does  not  in  gc'iicral  exc<'ed  2(it)  kw.  The  effect  of  this  machine 
is  to  improve  the  power-factor  of  the  furnax-e  load  from  (>•.'>.'>  to  0-75. 

This  set  is  controlled   by  high-tension  int<Tloiked   Fcrranti  ty|>e 
cubicle  switchgi-ar.  and  a  rotor  starter  consisting  of  a  s<>rics  of  oil 
switch  cubicles  controlling  the  stejis  on  a  bank  of  cast-iron  resistance 
grids.     The  furmuc  consumption  is  l(X),000  units  per  week. 
N"i;w  Okficks  and  Showhoom. 

The  a.commndation  at  the  'liiwn  Hall  having  been  found  to  be 
ii»idc(|uatc  for  I  he  cnlargeil  .ictivities  of  I  he  depart  iiicnl.  I  lie  Klcc- 
tricity  Committee  recently  j)urchascd  a  nine-stoi-cycd  bnililing  in 
Sinibridge-road  for  the  pur])ose  of  accommodating  the  ailiiiiiiistrative 
and  otlici-  stalfs.  the  consumers'  and  testing  di'|iarliiii'nts  and  pro- 
viding a  large  showroom,  with  a  frontage  of  (iO  ft.  on  to  the  main 
street,  where  sales  and  <lenu)nst  rations  of  electrical  consuming  dc\ices 
can  be  carried  out  on  a  large  scale.  Arrangements  are  now  being 
made  for  altering  the  above-mentioned  building  so  as  to  make  it 
suitable  for  o;iup;ilion,  ani^at  the  pre-sent  time  the  sales  department 
is  oc-cui)ying  a  small  portion  of  it. 

Conclusion. 
Wc  have  to  thank  Mr.  Thomas  Koles.  city  electrical  en>.'inccr  and 
manager,  for  ])crniission  to  ilcseril)e  the  various  interesting  points 
of  th<'  Bradford  Corporation  undertaking,  and  for  supplying  us  \\  It.li 
the  photographs  and  drawings  which  illuslrat*'  this  article.  VV'c  also 
have  to  thank  .several  of  .Mr.  Holes'  assistants  for  s|X'nding  a  good 
deal  of  time  with  our  n-pres-.-ntative  explaining  the  details  at  Valley 
road  station  and  tftc  sub-stations. 
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In  -May.  1".II4,  the  author  contributed  an  article  to  "  La  lievuc 
Elcetriipie,"  giving  several  considerations  serving  as  a  basis  for  the 
opening  of  a  discussion  of  the  \arious  problems  raised  by  the  use  of 
oil  switches.  A  more  recent  Paper,  of  which  the  ])rescnt  article 
forms  an  abstract,  is  intended  to  enlarge  the  field  of  this  discussion, 
in  view  ottlie  fact  that  I  Tnion  des  Syndicats  de  rElectricite  is  about 
to  draw  up  the  stantlard  rules  for  apparatus  of  tliis  nature. 

Switching  in  Oil. — The  Creation  a^h  Ruptuuk  of  Arcs. 

In  general,  the  final  break  of  the  circuit  in  an  oil  switch  takes  jjacc 
between  the  auxiliary  contacts,  so  that  wo  will  assume  that  the  fall  of 
potential  betwtren  the  main  contacts  is  zero,  and  will  examine  what 
takes  place  when  the  auxiliary  contacts  separate,  the  circuit  licing 
the  seat  of  sinusoidal  alternating  currents  and  tlu^  break  talung 
place  in  oil. 

As  soon  as  the  metallic  contact  is  broken  the  gap  is  tra\ti>cd  by 
a  spark,  the  intensity  of  which  depends  upon  the  self  iiiductinn  and 
on  the  value  of  the  main  cuirent  in  the  circuit  at  tliat  instant.  If 
the  current  were  jiassing  through  zero  there  would  be  no  spark  due 
to  self  induction  ;  further,  there  would  be  no  spark  if  the  capacity 
of  the  circuit  were  such  as  to  absorb  exactly  all  the  potential  energy 
released  by  the  interruption.  Evitlently  one  cannot  hope  to  realise 
this  latter  condition.  With  regard  to  the  former,  it  may  be  men- 
tioned that  the  sinusoidal  rate  of  variation  of  the  current  is  maximum 
when  the  current  is  nothing,  and  zero  when  the  current  is  niaximum. 
Hence  there  is  a  gi-eater  chance  of  the  contacts  being  separated  in 
the  neighbourhood  of  the  maximum  than  of  the  zero  curri^nt. 

But,  even  if  the  current  is  exactly  zero  at  the  moment  of  the 
separation,  of  the  contacts,  it  does  not  follow  that  the  current  will 
deHnitely  Ije  broken,  for  at  this  moment  the  difference  of  potential 
that  is  established  between  the  contacts  is  equal  to  the  electromotive 
force  acting  in  the  circuit.  As  the  length  of  the  ga])  between  the 
contacts  starts  from  zero,  a  relatively  feeble  value  of  the 
E.M.F.  will  suflice  to  rupture  it.  If  tliis  lO.M.F.  is  zero  at  exactly 
the  same  instant  as  the  cuiTent  (which  will  never  Ijc  realised  in 
I  ractice),  there  may  nevertheless  be  a  discharge  when  the  E.M.F. 
increases  more  rapidly  than  the  voltage  necessary  In  ru)>ture  the 
thickness  of  the  gap. 

A  Spark  Inevitable. 
The  nature  of  this  discharge  depends  on  the  icmsiants  of  the 
circuit  and  the  instantaneous  value  of  the  current,   but  is  of  no 
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further  interest  at  ])rcsent.  'i'lu-  important  fact  to  realise  is  that, 
with  apparatus  of  the  usual  type,  the  existence  of  a  spark  at  the 
tirst  moments  following  the  separation  of  the  contacts  is  inevitable. 
Let  us  consider  the  conditions  necessary  for  this  discharge  to  be 
followed  by  the  current  circulating  in  the  circuit,  that  is  to  say,  tho 
conditions  ncccssarj'  to  the  establishment  of  an  arc.  The  ."park 
creates  a  more  or  less  conducting  path  Ixjtwcen  the  contacts,  but  tho 
main  current  can  only  follow  this  path  under  certain  conditions. 
When  an  arc  has  been  established  between  two  electrodes,  to  main- 
tain this  arc,  it  is  necessary — 

1.  To  maintain  a  certain  niini:nuiii  potential  ditlcrcnce  between  the 
electrodes  ; 

2.  To  dispose  of  siifTicicnl  energy  or  current  to  maintain  the  crater  of 
the  negative-  (■lectrode  or  cathode  at  a  delinitc  temperature  ; 

3.  Tliat  tile  pressure  in  the  atmosphere  surrmmding  the  arc  shall  nfit 
exceed  a  certain  maximum,  depending  upun  tin-  value  uf  the  potential 
ditference  and  the  current. 

Tne  potential  dilTerence  between  the  idectrodes  is  composed  of 
the  voltage  drops  at  the  anode  and  cathode  between  tl«'  <'|cctrodes 
and  the  arc,  and  th(!  fall  of  potential  in  the  arc  itself.  The  forme !■ 
dejiend  upon  the  nature  of  the  metal  forming  the  electrodes  and  upon 
the  medium  separating  them,  and  the  latter  depends  upon  the 
nature  and  pressure  of  the  medium  and  the  length  of  the  arc.  The 
minimum  teiii|xrature  that  must  be  maintained  at  the  negative 
crater  is  the  fusion  tem|)erature  of  the  metal.  These  conditions 
correspond  to  .-Xyrton's  formula. 

So  far  as  the  influcnce  of  the  pressure  of  the  atmosphere  sm- 
rounding  the  arc  is  concerned,  it  is  only  known  that  for  a  given 
value  of  the  jiotcntial  difference  between  the  electrodes,  and  of  the 
current,  the  arc  cannot  exist  when  a  certain  pressure  is  passed. 

Hut  at  the  instant  of  separating  the  conta<;ts  the  potential  difTeronco 
and  cuiTcnt  necessary  to  kindle  the  are  are  n'duced  owing  to  the 
existence  of  the  spark  due  to. the  rujjturc  of  the  circuit. 

-As  this  s])ark  has  an  appreciable  duration,  even  if  the  current  is 
nil  at  the  moment  of  separating  the  contacts  it  rapidly  reaches  a 
value  sufficient  to  free  the  gap  and  follow  the  spark,  esi^ecially  in 
tho  case  of  powerful  short-circuits.  As  for  the  voltage  it  is  never 
eero  at  the  same  instant  as  the  current,  and  in  the  case  of  an  inter- 
ruption on  shurt-circuit,  it  w-ill  always  lie  in  e.K(*ss  of  tho  necessary 
minimum  value.  In  constupience,  the  establishment  of  an  arc  in  the 
first  half  |ieiicid  which  follows  the  opening  of  the  contacts,  is  practi- 
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cally  inevitable,  and  the  extinction  of  this  arc  will  tlcix'iicl  upon 
phcnonieni  which  will  be  discussed  later. 

Rupture  and  Re-establishment  of  Arcs. 

In  a  simple  alternating  current  circviit  with  a  single  s^\'itch  con- 
sisting of  two  copjier  electrodes  which  can  bo  separated  vertically 
under  a  given  depth  of  oil,  the  sole  factor  that  can  have  an  influence 
on  the  duration  of  the  arc  in  the  first  lialf  jjcriod  following  its  creation 
is  the  sjjeed  at  which  the  electrodes  are  separated.  If  an  infinitely 
great  speed  could  be  imparted  to  the  contacts  it  is  obvious  that 
the  arc  would  extend  in  an  intinitely  short  time,  during  which  it 
would  take  such  a  length  that  the  voltage  available  in  the  circuit 
would  be  entirely  absorbed  by  the  falls  of  potential  at  the  electrodes 
and  in  the  arc.  If,  also,  the  resistance  introduced  by  the  arc  in  the 
circuit,  in  tliis  interval  of  time  were  sufficient  to  reduce  the  current 
below  the  minimum  value  necessary  to  maintain  the  are,  the  arc 
would  Ije  broken.  It  thus  apjjears  that,  assuming  the  extinc- 
tion of  the  arc  to  be  possible  during  the  first  half-period,  the  duration 
of  the  arc  is  not  a  definite  characteristic  of  the  rupture.  It  is,  on 
the  contrary,  the  maximum  theoretical  length  of  the  arc  that' is 
defined  by  a  given  circuit  and  load  conditions.  It  is  further  necessary, 
when  only  the  first  half-period  following  the  interruption  is  considered , 
to  take  account  of  the  instant  at  \\hich  the  arc  is  produced,  and  of 
the  variations  which  take  place  in  the  current  and  the  voltage  as  the 
arc  lengthens.  The  maximum  length  for  the  arc  thus  varies  at 
each  instant.  It  will  be  zero  licfore  the  current  is  quite  annuUed, 
and  the  arc  will  be  broken  a  little  before  the  current  passes  through 
zero  value  whatever  may  be  the  maximum  value  of  the  alternating 
current. 

With  finite  sjx-eds  the  critical  length  of  the  arc  in  the  first  half- 
period  will  only  be  reached  very  near  to  tlie  zero  ciurent,  and  the 
greater  the  maximum  value  of  the  current  the  smaller  will  lie  this 
time  difference.  The  rujiture  of  the  arc  during  the  first  alternation 
will  therefore  take  place  in  the  immediate  neighbourhood  of  the 
passage  of  the  ciurent  through  zero  value,  even  on  the  interruption 
of  very  heavy  short  circuits.  But,  however  heavy  they  be  there  is 
a  de.iidte  rupture,  and,  from  this  Instant  the  critical  length  con- 
tinues to  diminish  until  it  reaches  zero. 

Conditions  on  Shokt  Circuit. 
In  the  case  of  a  short  cucuit,the  voltage  and  current  being  con- 
siderably displaced,  there  will  be  a  discharge  between  the  electrodes 
through  the  ionised  metallic  vapour  which  the  oil  has  not  time  to 
reduce.  The  current  will  foUow  this  discharge  if  it  has  attained  a 
value  determined  by  the  condition  that  the  crater  of  the  electrode 
wliich  is  about  to  become  the  cathode  must  still  have  the  critical 
temjieratare  necessary  for  the  passage  of  the  arc.  This  condition 
will  depend  upon  the  quantity  of  heat  given  to  the  anode  by  the 
preceding  arc,  on  the  quantity  dissipated  bj'  conduction,  and,  in 
consequence,  on  the  intensity  of  the  current,  its  duration  during  tlie 
first  half -jjeriod .  and  on  the  duration  of  the  suppression  of  the  arc. 
The  temperatm-e  of  the  anode  is  always  much  higher  than  that  of 
the  cathode  ;  it  is  thus  at  least  equal  to  the  fusing  temperature  of 
the  metal.  The  electrode  which  will  become  the  cathode  after  the 
current  passes  through  zero,  will  produce  particles  of  molten 
metal,  the  temjierature  of  which  will  remain  constant,  with  the 
liberation  of  heat,  during  solidification. 

Possibility  of  Re-establishment  of  Arc. 

These  combined  conditions  explain  the  possibility  of  the  re-estab- 
hshment  of  the  arc  after  its  rupture  at  the  end  of  the  first  half- 
period.  The  voltage  absorbed  by  the  fall  of  potential  at  the  elec- 
trodes and  in  the  arc  will  be  available  by  reason  of  the  lag :  the 
fall  of  potential  in  the  arc  being  more  over  diminished  by  the  discharge 
set  up  by  the  voltage.  As  for  the  ciu-rent  it  will  encounter  at  the 
beginning  of  the  second  half-period  a  cathode  at  the  temperature  of 
fusion  of  the  metal ;  the  slightest  heating  effect,  and,  in  consequence, 
a  smaU  curi'cnt  will  suffice  to  create  the  negative  crater  and  to  give 
it  the  siuface  necessary  for  the  increasing  values  of  the  ciuTCnt. 

So  mth  high  voltages  and  large  currents,  a  final  rupture  of  tlie 
current  during  its  first  passage  thi'ough  zero  need  not  take  place, 
contrary  to  the  condition  obtaining  for  low  tension  air  switches, 
where  the  faU  of  potential  between  the  electrodes  is  an  important 
fraction  of  the  electromotive  force  available,  ani  where  the  surface 
of  the  craters  is  too  small  to  absorb  any  marked  quantity  of  heat. 

Infujence  of  Calorific  Effects  upon  Rupture. 
So  far  the  heating  effects  of  the  arc  have  not  been  dealt  with. 
There  is  only  a  sudden  release  of  energy  taking  place  in  about  onc- 
himdredth  of  a  second  ;  an  examination  of  pressure  records  shows 
clearly  that  the  heating  effect  round  the  arc  only  begins  to  be 
noticeable  after  an  appreciable  interval  of  time.  Nevertheless,  the 
quantities  of  electrical  energj-  transformed  into   heat  foUow  the 


changes  in  the  current.  There  is  thus  a  maximum  heating  effect 
corresponding  to  the  maximum  current,  with  a  time  lag  of  the  order 
i  ndicatcd.  In  the  vicinity  of  zero  current,  on  the  cont  i-ary ,  t  he  heating 
eticrt  is  \ery  small,  and  even  nil  during  the  time  for  which  the  arc  is 
interrupted.  At  this  stage  the  negative  crater  dissipates  more  heat 
than  it  receives,  and  tends  to  cool.  Then,  if,  as  is  usually  the  case 
for  fairly  high  voltages  and  for  the  phase  relations  obtaining  during 
short  circvnts,  the  voltage  available  in  the  circuit  is  sufficient  to  jump 
the  gap  between  the  electrodes,  the  sequence  of  the  phenomena 
following  the  first  jiassage  of  the  current  through  zero  value, — and 
es|i('cially  during  the  second  and  third  half-periods  when  the  gap 
between  the  electrodes  is  still  of  little  importance — will  depend 
upon  the  total  (piantity  of  heat  developed  at  the  negative  crater 
from  the  licginning  up  to  the  instant  under  consideration,  and  on 
the  (juantity  of  heat  dissipated  in  the  same  lime.  If  the  difference 
at  a  given  moment  is  such  as  to  reduce  the  temperature  of  the 
negative  crater  below  the  fusing  point,  there  is  a  final  rupture  of  the 
arc.  Similarly,  if  the  heat  furnished  during  the  half-period  pre- 
ceding an  interru]ition  of  the  arc  is  sufficient  to  maintain  tlir  urinative 
crater  at  the  fusing  temjicraturc  of  the  metal,  the  arc  will  ir  .  ^t.il.M^li 
itself,  and  if  the  gap  between  the  electrodes  remained  constant,  tlnrc 
would  be  a  permanent  arc. 

There  is,  however,  an  essential  difference  between  the  are  occurring 
in  the  fii-st  half-period  and  that  re-established  in  the  following  half- 
periods.  The  first  takes  place  in  an  atmosphere  purely  metallic, 
or  only  composed  of  ionised  vapour  of  the  metal  charged  with  incan- 
descent metallic  particles.  The  follo\\ing  arcs  on  the  contrary  are 
produced  in  a  mixture  of  metal  and  oil  vapours,  of  decomposed  and 
dissociated  gases.  The  calorific  effects  of  the  arc  itself  at  its  peri- 
phery, develop  with  time  lag  in  a  way  analagous  to  those  just 
indicated  in  the  case  of  the  craters.  This  jihenomenon  has  been 
but  little  studied,  but  it  appeare  to  the  author  to  determine  the 
length  of  the  arc  in  oil. 

The  Form  of  the  Gaseous  Sheath. 
In  the  second  half-period  it  may  be  admitted  that  the  crater  in  oil, 
and  a  part  of  the  neighboming  contact  surface,  are  situated  in  a 
gaseous  atmosphere.  The  cooling  effect  of  the  oil  is  almost  inappre- 
ciable, and  has  not  time  to  modify  in  any  marked  manner  the 
transmission  of  heat  around  the  crater.  In  short,  the  radical  differ- 
ence between  the  behaviour  of  the  arc  in  air  and  in  oil  is  not  due 
to  the  mere  immersion  of  the  contacts  in  oil.  In  the  arcs  themselves, 
on  the  contrary,  the  conditions  are  totally  different.  In  the  first 
half-period  which  follows  the  separation  of  the  contacts  the  arc 
makes  for  itself  a  passage  in  the  oil,  with  a  development  of  heat 
which  manifests  itself  with  a  certain  time  lag.  The  are  will  be 
extinguished  by  the  time  that  this  effect  shows  itself  in  the  produc- 
tion of  a  gaseous  sheath  composed  of  oil  vapour  and  of  the  products 
of  decomposition. 

Arc  Extinction. 
The  moving  contact  continuing  its  course  during  the  extinction 
of  the  arc  when  the  current  firet  passes  through  zero,  the  gaseous 
envelope  expands  between  the  fixed  contact  and  the  point  reached 
by  the  moving  contact  at  the  first  extinction.  Between  this  point 
and  that  where  the  arc  picks  up  again  there  will  be  evaporation  of 
oil  around  the  mo^^ng  contact,  but  the  volume  of  gas  produced  is 
very  much  less  than  around  the  arc.  Moreover,  the  mo\ing  contact 
sinks  into  fresh  layers  of  cool  oU.  I'ntil  the  heating  effect  of  the 
second  half-period  makes  itself  felt,  the  sheath  due  to  the  first  half- 
period  continues  to  expand  and  to  give  out  heat  to  the  surrounding 
oil.  But  the  lower  part  of  the  sheath  continues  to  lengthen,  and  the 
space  produced  by  the  motion  of  the  contact  becomes  filled  mth 
vajiom-.  The  heat  developed  during  the  second  period  results  in  a 
certain  quantity  of  heat  being  given  to  the  dilated  sheath  formed  in 
the  first  period,  and  a  further  amount  being  used  to  form  a  new 
sheath  between  the  positions  corresponding  to  the  two  zero  currents 
which  limit  the  period.  The  effective  value  of  the  current  varying 
but  little,  it  follows  that  the  quantity  of  heat  given  to  each  of  the.se 
successive  bubbles  diminishes  with  the  number  of  periods  for  which 
the  arc  persists. 

Some  Results. 
As  a  result :  The  region  of  the  first  sheath  receives  most  heat, 
and  the  gaseous  bubble  thus  tends  to  take  the  form  of  a  string  of 
beads  of  graded  sizes.  This  form  obviously  is  very  unstable,  and 
the  gaseous  mass  tends  to  assume  a  spherical  form.  There  is  a 
tendency  for  the  mass  to  move  upwards,  and  for  the  lower,  drawn- 
out  part  to  be  strangled. 

Further,  at  the  end  of  several  half-periods  the  quantity  of  heat 
given  to  the  oil  in  the  path  of  the  lower  contact  corresponding  to  the 
latest  half-jieriod  becomes  smaller  and  smaller.  This  heating  effect 
takes  still  longer  to  manifest  itself,  and  the  gaseous  track  left  by  the 
lower  contact  becomes  more  and  more  narrow-.     The  end  of  this 


670 


TITE  ET.KrTRTrlAX. 


.Tune  18,  1920. 


contait  is.  morf over,  cooled  onorjiPticnlly  by  its  mntioii  through  tlic 
oil.  Diirins  the  extinction  of  the  latest  arc,  the  contait  continiieM 
to  fall  anil  to  create  Ix^hinil  it  a  vacuum  wliich  can  only  l>e  tilled  bv 
gas  from  the  previous  sheath,  or  by  oil.  After  a  certain  numlier  of 
extinctions  of  the  arc  the  bubble  laconics  strangled,  the  contact 
sinks  into  the  oil  and  the  arc  is  finally  broken. 

It  should  further  be  mentioned  that  the  •xaseous  sheaths  consist 
of  a  very  larjic  proportion  of  hydrogen,  a  n^latively  good  conducting 
gas,  and,  in  consequence,  favouring  cooling  ;  and,  in  addition,  it 
is  more  difficult  to  maintain  an  arc  in  hydrogen  than  in  air. 

IXFl.VENCE   OF    THK    Si'KED   (IF    ( )l'EU.\TION. 

With  a  finite  S|)eed  the  arc  will  jx^rsist  for  several  half-jx-riods, 
but  it  is  conci'ivable  that  when  the  s|x'ed  is  sufficient  to  separate 
the  contacts  by  a  distance  corresponding  to  the  critical  length  of  the 
arc  at  each  instant,  nothing  is  to  be  gained  by  further  increasing 
this  speed.  During  the  first  half-period  the  critical  length  is  pro- 
bably considerable,  and  comparable  with  that  for  an  arc  in  air. 
The  greater  the  lengthening  of  the  arc  in  this  first  half-period  the 
greater  is  the  production  and  the  greater  the  ionisation  of  the  metallic 
vajKiur  along  this  path.  On  the  other  hand,  following  the  first 
passage  through  zero  it  is  desirable  to  s|)eed  the  moving  contact  as 
quickly  as  possible,  and  to  promote  the  cooling  and  immersion  of 
this  contact  in  the  oil.  It  is  certain  from  what  has  been  seen  of  the 
form  of  the  ga.'seous  sheaths  that  a  high  speed  during  the  stage  when 
the  arc  is  extinguished  will  Ix'  very  favourable  to  its  final  rupture. 
The  sheaths  would  then  lx>  much  more  attenuated,  and  would  be 
strangled  much  more  readily. 

The  Influence  of  MrLxiPLE  Breaks. 
Similar  observations  apply  to  multiple  breaks.  The  sjieed  of 
operation  must  here  Ix-  considered  relatively  to  each  of  the  arcs; 
sub-division  naturally  diminishes  the  critical  length  of  the  com- 
])onent  arcs,  so  that  for  a  given  speed  of  manipulation  it  is  advan- 
tageous to  employ  multiple  breaks  if  the  speed  corresponds  to  gaj)s 
greater  than  the  critical  lengths  of  the  various  arcs.  Otherwise, 
the  effect  of  using  multiple  breaks  depends  solely  upon  the  difficulty 
has  the  available  current  in  maintaining  several  cathode  craters 
in  series  instead  of  one. 

C'alohific  Effects  of  the  Arc. 

The  safety  of  the  oix-ration  of  an  oil  switch  dejjends  on  the  manner 
in  which  the  various  heating  effects  of  the  arc  develop.  Quali- 
tatively these  effects  may  result  in  the  lilx'ration  of  fumes,  the 
projection  of  oil,  the  breaking  of  the  tank  rivets,  explosions,  burning 
of  the  contacts,  &c.  I/?ngthy  experiments  are  necessarj'  to  deter- 
mine quantitatively  the  calorific  power  corresponding  to  the  inter- 
ruption of  the  current  under  known  conditions  of  current  and 
operation,  and  to  determine  the  conditions  under  which  this  calorific 
power  can  develop  in  the  switch  in  perfect  safety.  But  it  is  probable 
that  im])rovemcnts  in  design  will  mak»  these  researches  unnecessary, 
and  that  the  practi<:al  realisation  of  breaking  in  perfect  safety  the 
most  formidable  short-circuits  will  take  place  before  the  experiments 
could  be  completed. 

The  Power  Interrupted. 

The  difference  of  potential  which  tends  to  Ix-  established  at  the 
rupture  of  the  arc  will  depend  upon  the  short  circuit  current  at  that 
instant.  As  this  current  determines  the  heating  effects  of  the  arc 
the  product  of  the  aforesaid  difference  of  potential  and  the  short 
circuit  current  is  certainly  a  factor  determining  the  energy  of  the 
rupture  of  the  arc,  and  this  product  may  be  called  the  power  inter- 
rupted or  the  capacity  of  the  interruption. 

Interruption  of  Large  Power.s  on  Short  Circuit. 
In  1016  the  A.E.G.  published  the  results  of  short  circuit  experi- 
ments on  a  group  con.sisting  of  a  three-phase  1.5,00()  k.v.a.,  7,500 
volt  generator,  driven  by  a  1,100  kw.  asynchronous  motor,  and  a 
transformer  of  the  same  power  as  the  generator  transforming  up 
to  85,000  volts.  The  rotor  of  the  generator  weighed  .50  metric  tons  ; 
the  leakage  reactance  of  the  generator  was  6  per  cent.,  and  as  a  result 
the  machine  could  give  very  large  short-circuit  currents  with  a 
relatively  fee  le  dam])ing.  Also  it  was  not  necessary  to  switch  off 
the  motor  at  the  instant  of  the  short  circuits  as  the  speed  of  the 
generator  only  fell  by  about  5  per  cent.  Oscillograph  records  were 
taken  of  the  current  and  voltage  between  the  contacts,  and  the  speed 
of  operation  of  the  switch  was  measured  l)y  means  of  a  recording 
drum.  The  interval  of  time  lx;tween  the  closing  of  the  short  circuit 
and  the  rupture  of  the  arc  was  so  small  that  armature  reaction  had 
not  time  to  act,  and  the  voltage  Ix^tween  the  contacts  when  the 
rupture  occtirred  differed  but  little  fron>  the  open  circuit  E.M.F. 
of  the  generator.  So  far  as  voltage  current  and  phase  displacement 
are  co  cerned  the  switch  thus  oiieratcd  under  the  most  unfavourable 
conditions.  By  strengthening  the  excitation  very  much  during  the 
short  duration  of  the  test  it  was  possible  to  obtain  from  10  to  20  times 


the  normal  |x)«cr  from  the  generator.  These  ex|H"riments  show 
that  the  duralion  nf  the  air  increa.ses  rapiilly  with  the  phase  dis- 
placement up  to  I'o  deg.  very  slowly  from  :!0  to  (iO  ilcg..  and  hardly 
at  all  from  (Ml  to  H"  ileg.  The  exix-rimentci-s  concluilcd  that  with 
multiple  bnaks  the  inlluence  of  the  uumiIkm'  of  bifnks  on  the  duration 
of  tilt  an-  was  due  to  the  multiplicity  of  the  arcs  ralhcr  than  to  the 
augmentation  of  the  total  s]x'e<l  of  separation  of  tlii'  contacts.  But 
the  pres<'nt  author  inlerpix  ts  the  ivsults  to  show  that  the  inffuence 
of  the  speed  is  far  from  being  negligible.  The  i:se  of  extinction 
chamlx>rs  disposed  aroiuid  the  contacts  results  in  an  improvement 
of  the  same  ortler  as  the  use  of  cpiick  break  contacts  in  which  the 
natural  s|)eed  of  the  contact  is  addeil  to  that  of  tlii'  main  traverse. 
The  ciuuliination  of  the  quick  bn-ak  action  and  extinction  chamlx-rs 
h.i-s  enabled  4r>0.0<)()  k.v.a.,  thrce-phast^  to  Ik-  broken  in  luii-  hundii-dlh 
of  a  second  at  7.,').">(l  volts,  with  simply  a  double  lin-ak.  In  inter- 
rupting lO'i.lKM)  k.v.a.,  three-phase,  at  80,0(KI  volts,  with  (-Mine  tion 
chambers  and  ordinary  contacts  without  a  quick  bi-cak  action,  the 
arc  jx-rsisted  for  eight  half-]x^riods. 

8T.\NI)ARniSAT10N    OF    APPARATUS. 

It  follows  clearly  from  the  previous  discussion  that  oil-switches 
can  brt-ak  the  most  .jxiwerful  short-circuits  with  safety  if  the 
apparatus  has  Ix-en  studied  and  dimensioned  suitably  for  the  service 
on  which  it  is  to  be  employed. 

The  factors  governing  these  dimensions  are  : — 

1.  The  normal  working  voltage  of  the  system  ; 

2.  The  normal  full  load  current ; 

3.  The  potential  (lifTcrcncc  l-V  which  tends  to  he  established  bi.twccn 
the  contacts  when  the  arc  is  broken,  and  which  is  equal  to  the  open 
circuit  E.JI.R  of  the  alternator  dimi.shcd  by  the  true  armature 
reaction. 

4.  The  total  possible  intensity  I^  of  the  short  circuit  current  at  the 
beginning  of  the  interruption  ; 

.5.  The  phase  displacement , 

0.  The  frequency  and  the  wave  form  of  the  current. 

The  power  actually  interrupted,  that  is  to  say,  that  actually 
delivered  by  a  generator  to  a  central  station  oil  switch  at  the  begin- 
ning of  the  interruption  may  differ  by  a  fair  amount  from  tin-  jiroduct 
EpI,..  But  these  two  terms,  together  with  the  frequency  and  the 
phase  displacement  determine  the  energy  develojicd  during  inter- 
ruption the  former  Kc,  influencing  esjjeciaLly  the  duration  of  the 
arc,  and  the  latter  I,,  its  power. 

The  Need  for  Systematic  Experiments. 

Every  manufacturer  ought  to  know  and  to  be  able  to  indicate  the 
extreme  limiting  conditions  for  which  all  the  apparatus  he  produces 
may  Ix-  employed.  It  is  no  solution  to  furnish  an  apparatus  which 
is  three  or  foiu-  times  more  powerful  than  is  necessary. 

In  brief,  the  experiments  to  be  undertaken  are  simply  to  deter- 
mine :  (1)  Under  what  depth  and  pressure  of  oil,  (2)  At  what  dis- 
tance from  the  sides  of  the  tanks,  (3)  At  what  speed,  (4)  and  to 
what  total  distance  must  the  separation  of  the  auxiliary  contacts 
be  carried  in  an  oil  switch  of  modern  construction,  in  (.rder  that 
a  short  circuit  may  be  broken  in  perfect  safety.  The  criterion  of 
this  safety  may  be  taken  to  lie  in  the  absence  of  the  projection  of  oil 
during  the  interruption,  and  in  the  possibility  of  reclosing  the  switch 
on  a  short  circuit  at  least  once  w  ithout  danger  after  a  first  break.  To 
Ix-  decisive  the  experiment  should  determine  the  value  of  the  intensity 
of  the  short  circuit  necessary  to  pvit  the  switch  out  of  action  (by 
fire  or  explosions).  For  a  given  short  circuit  current  and  voltage 
the  ex]X-rim(-nts  should  determine  th(-  pressure  and  the  minimum 
thickness  of  oil  around  the  contacts,  the  minimum  speed,  and  the 
total  minimmn  distance  between  the  contacts  necessary  to  obtain 
a  normal  break,  that  is,  without  projection  of  oil. 

Test  Centre  Necessary. 
To  carry  out  these  tests  it  is  not  practicable  to  make  use  of  existing 
installations,  and  it  is  necessarj-  to  establish  a  centre  for  carrying 
out  tests  at  high  voltages  and  involving  large  powers.  A  I.'i.OOO  to 
20,000  kw.  alternator,  having  a  rotor  of  great  mass,  and  driven  at  a 
high  sjieed  bya  1,200  to  1,500 h.p.  motor,  and  atransformer  of  100  to 
120  kilovolts,  of  the  same  power  as  the  generator  are  the  essential 
machines  necessary  for  these  tests.  Owing  to  the  inertia  of  the  rotor, 
2fK),(K)0  k.v.a.,  sufficient  to  test  the  most  powerful  apparatus,  can 
be  taken  from  this  group  for  a  few  hundredths  of  a  second.  This 
power  would  be  produced-by  short  circuiting  the  generator  or  the 
transformer  after  running  up  the  set.  By  means  of  an  oscillograjih, 
records  of  the  voltage,  the  current,  the  duration  of  the  interruirtion, 
&c.,  could  Ix-  ol)tained.  Failing  these  experiments  the  only  other 
method  of  bringing  about  a  standardisation  of  oil  switches  that 
apptmrs  to  the  author  is  to  glean  from  here  and  there  various  odds 
and  ends  of  the  German,  Swiss  and  American  regulations,  and  from 
them  to  make  a  compromise  for  the  use  of  the  French  electrical 
industry. 
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Shipley  Electricity  Works. 

The  electricity  works  of  the  Shipley  U.D.C.— a  thri\'ing  tomiship 
some  three  miles  north  of  Bradford — are  not  large,  but  nevertheless 
contain  features  of  much  interest.  The  site  of  the  present  works 
was  originally  chosen  in  1896  for  sewase  outfall  and  destructor  works 
alone,  but  at  a  later  date  it  was  considered  it  would  be  an  advantage 
to  have  the  electricity  works  also  on  the  same  site,  in  order  that  the 
steam  raised  by  the  destruction  of  refuse  might  be  used  in  the  pro- 
duction of  electricity. 

The  Council  obtained  powers  to  pro^^de  electricity  in  1899,  and 
in  July,  1900,  a  supply  was  given,  there  being  three  consumers, 
whose  total  load  amounted  to  3  kw.  The  plant  consisted  of  a  30  kw. 
steam  set  and  a  7.50  ampere-hour  battery.  Steam  was  supplied 
by  one  8  ft.  by  30  ft.  Lancashire  boiler  attached  to  a  4-cell  Meldrum 
destructor — both  of  whicli  are  still  in  active  service. 

The  generator  was  replaced  in  1901  by  two  240  kw.  direct-current 
Parsons  turbo-generators  which,  at  that  period,  were  a  debatable 
problem,  and  Shipley  thus  became  the  pioneers  in  Yorksliire  for  the 
turbine  drive  in  supply  stations.  These  turbines  attracted  a  great 
deal  of  attention,  and  many  deputations  of  engineers  from  various 
towns  came  to  inspect  them.  The  cable  system  then  laid  down 
consisted  of  four  main  feeders,  terminating  in  disconnecting  pillars 
at  four  central  points  of  the  district  and  interconnected  with  dis- 
tributor cables,  thus  enabling  each  feeder  to  be 
an  independent  unit,  or  to  feed  into  the  general 
system  as  desired. 

The  use  of  electricity  rapidly  advanced  and 
by  1905  four  boUers  and  four  turbo-generators 
with  a  total  capacity  of  1,000  kw.  were  in- 
stalled. These  generators  are  still  available 
for  service,  though  their  use  is  now  largely 
canfined  to  peak  load  duty.  They  form,  how« 
ever,  points  of  much  engineering  interest,  especi- 
ally in  comparison  with  the  modern  turbo- 
alternators  now  supplving  the  general  demand. 
Further  growth  in  the  load  made  it  necessary 
to  extend,  and  in  1912  the  Council  decided  to 
install  additional  plant  on  the  most  modern 
lines.  Accordingly',  two  20,000  lb.  Babcock 
bailers  and  two  1,000  kw.  Westinghouse  tur- 
bines with  Phoenix  Company's  alternatoi'S  were 
installed,  and  these  now  carry  the  bulk  of  the 
load.  The  steam  pressme  is  160  lb.  per  square 
inch  and  superheated  to  about  550°F.  The 
alternators  run  at  3,000  revs,  per  min.,  and 
supply  a  three-phase  cmrent  at  6,600  volts. 
The  cooUng  aii-  is  pro%-ided  by  an  independent 
motor-driven  fan  which  keeps  a  predetermined 
air  pressure  in  the  turbine  casing,  baffles  being 
fixed  between  the  casing  and  revohing  shaft  to 
prevent  the  escape  of  air  before  traversing  the 
windings. 

For  the  conversion  of  liigh-tension  alternating- 
current  to  low  tension  continuous-current  two 
rotary  converters  are  provided — one  .500  kw. 
and  one  300  kw. — and  the  smaller  one  is  arranged 
to  work  either  duect  or  inverted.  Both 
machines  are  arranged  for  feeding  low-tension 
power,  lighting  or  traction. 

The  main  switchboard  is  noteworthy  for  the  substantial  characte'' 
of  the  gear  and  its  simpUcity  is  explained  by  the  fact  that  all  dis- 
tribution is  done  from  a  large  sub-station  in  the  centre  of  the  town- 
The  demand  on  the  station  is  rapidly  growing  and  application  is 
being  made  for  additional  ]ilant. 

During  the  past  winter  the  station,  in  addition  to  supplnng  the 
town's  reqiuremcnts,  has  been  of  much  service  to  its  larger  neigh- 
bour, Bradford,  who  have  suffered  serious  inconvenience  in  conse- 
quence of  trouble  to  part  of  its  generating  plant. 

Our  thanks  are  due  to  Jlr.  W.  Redman,  the  Council's  engineer, 
for  assistance  in  preparing  tliis  notice. 


Electricity  Supply  at  Ilkley. 

The  facilities  available  for  enjoyment  by  members  and  visitors  to 
t'le  annual  convention  of  the  Incorporated  Municipal  Electrical 
Association  at  Ilkley  are  so  many  that  doubtless  most  of  those  pre- 
sent vAU  find  more  than  enough  to  occupy  their  spare  moments  en  the 
two  golf  combes  and  in  making  walldng  and  driving  excursions  over 
the  moors  both  near  and  far  to  hnd  time  to  visit  the  electricity  works. 
Nevertheless,  a  few  enthusiasts  will  probably  make  their  way  to 
Little  Lane,  and  those  who  do  so  will  lie  amply  repaid  for 
their  trouble.  For  the  station,  though  smaU,  is  interesting,  and  has 
had  a  short  but  most  successful  existence. 

The  Gexeratisg  Plast. 

The  generating  plant  consists  of  two  ISOb.h.p.  locomobile  plants 
made  by  Messrs.  R.  Garrett  &  Sons,  of  Leiston,  one  of  which  we 
illustrate.  This  may  be  correctly  described  as  a  semi-stationary 
plant,  as  any  one  unit  consists  of  a  complete  set  of  all  the  parts 
which  go  to  form  a  complete  steam  plant — i.e.,  boiler,  superheater,- 
engine.  condenser,  air  pump  and  feed  pump,  the  various  parts  being 
so  disposed  that  a  very  compact  and  self-contained  whole  is  obtained,, 
making  easy  inspection  and  overhaulage  impossible. 

The  boiler  is  of  the  cyUndrical  single  flue  multi-tubular  t\-pe,  and 
the  fiunace  and  tube  system  are  so  designed  that  they  can  be  readily 


The  annual  report  of  the  Weights  and  Measures,  Electricity  and  Gas 
Inspection  Services  of  the  Department  of  Trade  and  Commerce  of  the 
Dominion-  of  Canada  states  that  during  1918-19  the  number  of  electricity 
meters  tested  were  1-40,336,  an  increase  of  12,943  over  the  previous 
year.  The  gas  meters  (73,324)  tested  showed  a  decrease  of  1,842.  Of 
the  electric  meters  54,674  were  found  to  be  correct ;  only  158  were 
found  to  be  over  3  per  cent,  fast  and  371  over  3  per  cent.  slow.  Of  the 
3,401,659,947  units  generated  1,143,277,969  units  were  exported,  the 
remainder  being  used  in  Canada.  The  Report  contains  a  hst  of  the 
companies  and  municipal  coimcils  suppljTng  electricity,  &c.,  system  of 
generation,  service  voltage,  &c. 


discomiectcd  and  withdrawn,  so  that  the  inside  of  the  boiler  can  be 
thoroughly  cleaned  and  inspected  with  the  greatest  of  ease.  One  of 
the  disadvantages  of  using  a  boiler  of  the  tubular  type  is  thus  over- 
come. Heavy  pressed  steel  facings  are  rivetted  to  the  top  of  the 
boiler,  and  on  these  are  mounted  the  cylinders  and  main  bearings  of 
the  engine.  The  engine  is  of  the  side-by -side  compound  type,  with 
piston  valves,  both  cyUnders  being  entirely  surrounded  by  a  steam 
jacket  directly  connected  to  the  boiler,  and  forming  an  extension  of 
the  steam  space  of  the  boiler. 

Governing  is  effected  by  varj-ing  the  cut  off  in  the  high-pressure 
cylinder  by  means  of  a  crank  shaft  governor,  which  gives  a  very  close 
regulation  of  speed.  The  superheater  consists  of  solid  drawn  steel 
tubes  arranged  as  zig-zag  coils.  This  is  connected  at  each  end  to 
cist-steel  headers,  and  is  placed  on  an  extension  of  the  smoke  box. 
The  condenser  is  of  the  surface  type  with  an  Edwards'  air  pump 
driven  by  an  eccentric  on  the  crank  shaft.  The  boiler  feed  pump  is 
connected  to  the  air-pump  cross-head.  Each  engine  is  provided 
with  two  flj'wheels,  either  of  wliich  is  capable  of  transmitting  the 
whole  power  by  means  of  silent  chains.  Lubrication  is  so  arranged 
that  the  minimum  amount  of  attention  is  required,  and  the  labour 
casts  are  thereby  reduced.  The  space  occupied  is  inconsiderable, 
the  foundations  required  are  inextensive,  and  the  complete  plant  eaiL 
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be  erected  and  put  to  work  in  a  very  short  time,  so  that  it  «ill  be  seen 
there  are  several  definite  advantages  in  employing  this  class  of  equip- 
ment for  a  small  generating  works.  There  is  a  cooling  pond  with 
spray  cooler  and  simple  switchgear  for  portions  of  the  machines  and 
feeders  is  provided. 

The  supply  is  on  the  continuous-current  three-wire  system,  with 
460  volts  across  the  outers.  Besides  Ukley,  the  electrical  wants  of  the 
small  adjacent  Cjuneils  of  Middleton  and  Ben  Rhydding  are  also 
being  supplied. 

Since  the  station  was  started  in  January,  1016,  the  progress  of 
electricity  supply  in  Ilkley  has  been  very  satisfactory.  This  is  not 
surprising  when  wc  state  that  lighting  is  supplied  at  6d.  a  unit,  antl 
heating  and  cooking  at  IJd.  a  unit.  Being  mainly  a  residential  and 
a  pleasure  resort,  there  is,  of  course,  but  a  small  demand  for  power, 
but  at  the  same  time  great  inroads  have  been  made  into  the  number 
of  gas  consumei-s,  and  practically  all  the  large  hotels  have  changed 
over  to  the  more  modern  method  of  working,  and  the  connected 
total  now  amounts  to  600  kw.  The  only  thing  which  prevents  further 
developments  in  this  direction  is  the  dilliculty  at  the  present  time  of 
extending  the  station. 


The  Salt.iire  Mills. 


Of  all  the  great  industrial  enterprises  built  up  round  Bradford 
during  the  latter  half  of  the  nineteenth  century,  none  are  more  im- 
pressive than  that  of  Sir  Titus  iSalt.  Bart.,  &  Sons,  Ltd.  As  a  vi.'it 
to  these  works  forms  part  of  the  programme  of  the  Convention,  a 
brief  description  of  them  and  their  electrical  equipment  wiU  be  of 
interest 

This  undertaking,  standing  on  one  bank  of  the  River  Aire,  takes  its 
place-name  from  the  combination  of  the  names  of  the  river  and  the 
founder  of  the  mills,  and  affords  employment  for  about  3,000  jx^ople. 
The  raw  materials  to  be  manufactured,  which  are  imported  direct 
from  .South  Africa,  Australasia.  India.  China  and  South  America,  are 
brought  by  rail  and  canal  to  tlie  mills,  and  elevated  by  electrically 
■operated  cranes  to  the  spacious  warehouses.  The  mills  cover  an  area 
■of  11  acres,  and  have  a  floor  area  of  30  acres.  The  process  of  manu- 
facture can-ied  on  are  complete  in  every  detail  from  the  sorting  and 
«ombing  of  the  raw  material  to  the  dyeing  and  finishing  of  the  textile 
fabrics  which  are  sent  out  ready  to  be  made  into  garments.  Mohair, 
cashmere,  camel  hair  and  worsted  yarns  are  manufactured  and  sold 
for  weaving,  hosiery  and  other  purposes,  but  the  main  production  of 
yarns  is  woven  into  cloths  for  which  the  company  is  so  well  known. 
In  May,  1918,  the  company  received  the  honour  of  a  visit  by  the 
King  and  Queen,  and  their  majesties  were  deeply  interested  in  the 
■exhibition  of  fabrics  displayed  in  the  cloth  warehouse.  The  mills  are 
situated  among  open  and  pleasant  surroundings,  and  the  view  from 
some  of  the  upper  floors  compels  the  wish  that  more  of  our  industrial 
undertakings  could  be  established  in  equally  charming  spots. 

Power  Production. 
The  production  and  distribution  of  power  from  the  engine  room 
to  the  several  floors  of  a  textile  mill  forms  a  problem  of  some  com- 
plexity. Power  transmission  is  effected  both  by  steam  and  elec- 
tricity. In  the  East  and  West  Mills  the  machinery  is  driven  by  two 
600  H.P.  vertical  compound  engines,  whilst  electric  power  jwovided 
.by  a  1,000  kw.  turbine  is  employed  to  operate  the  macliinery  in  the 
other  portions  of  the  building.  The  drives  from  the  engine  flJ^vheels 
are  by  means  of  rojies  to  the  various  floor  levels.  Until  1915  the 
-whole  of  the  mills  were  run  by  steam,  there  being  in  addition  to  the 
large  sets  a  number  of  small  engines  distributing  over  the  building 
in  accordance  with  requirements. 

New  and  extensive  buildings  were  erected  in  1914,  and  it  was  then 
decided  to  install  an  electrical  plant  for  running  the  machinery  in 
these  portions,  and  at  the  same  time  to  convert  some  of  the  other 
portions  from  steam  to  electric  drive.  As  stated,  the  electric  power 
is  obtained  chiefly  from  a  1,000  kw.  alternator,  and  this  running  at 
1,000  revs,  per  min.  provides  three-phase  current  at  440  volts.  Steam 
is  supplied  from  Lancashire  boilers,  which  work  at  a  pressure  of 
140  lb.  per  square  inch.  A  main  switchboard  controls  all  the 
<iepartments. 

In  addition  to  the  turbine  there  are  two  250  kw.  alternators, 
rope-driven  from  the  main  engines,  the  necessarj'  power  for  these 
having  been  largely  provided  by  changes  and  improvements  effected 
in  the  driving  of  parts  of  the  mill  machinery.  Distribution  is  by 
means  of  lead-covered  feeders,  terminating  at  suitable  points  in 
-  Fluvent  "  fuse  boxes.  The  motors  are  of  the  squirrel-cage  tv^pe, 
and  varv  from  150  h.p.  down  to  quite  small  sizes.  One  of  the 
100  H.P.  motors  drives  high  speed  shafting  at  850  revs,  per  min.  In 
the  wea\'ing  shed  the  looms  of  which  there  are  several  hundred,  are 


driven  by  motors  lixed  in  the  basement,  ea«-li  motor  operating  three 
lines  of  shafting  with  their  locms.  This  has  proved  an  excellent 
arrangement,  the  motoi-s  themselves  "  being  in  an  area  set  apart," 
whilst  the  abs»Mnc  of  overhead  belting,  &c.,  in  the  weaving  shed 
renders  it  very  light  and  airy. 

It  is  very  interesting  to  find  that  notwithstanding  all  that  has 
l)een  written  and  said  in  support  of  the  individual  drive,  the  opinion 
at  these  mills  is,  after  experience  of  both  methods,  in  favour  of  group 
driving,  and  in  this  instance  the  results  are  certainly  very  satisfac- 
tory. 

The  lighting  is  jjrovided  by  some  5,000  lamps,  the  current  being 
transformed  to  11.")  volts  through  Scott  conm'cted  transformers. 
For  stand-by  .service  a  six-cial  high-tension  cable  is  run  from  the 
generating  station  of  the  Shipley  I'.L).  Council. 

The  present  electrical  plant  having  proved  so  satisfactory'  from 
every  point  of  view,  an  order  has  been  placed  for  2,500  kw.  turbo- 
alternator,  and  when  this  is  in  service  the  present  large  engines  will 
be  closed  down.  The  whole  of  the  conversion  has  Ijeen  effected  by 
the  engineering  staff  of  the  mills,  and  the  sound  lines  on  which  the 
work  has  Ijecn  can  led  out  reflects  much  credit  on  all  concerned. 

One  feature  which  should  not  be  overlooked  by  visitors  is  the 
village  adjacent  to  the  mills.  Although  not,  perhaps,  quite  on  the 
lines  of  a  modern  garden  city  or  village,  it  was  for  very  numy  years 
quite  the  only  thing  of  its  kind  in  the  country,  and  from  far  and  near 
came  visitors  to  inspect  the  model  village  of  Saltaire.  It  is  safe  to 
venture,  however,  that  whatever  points  the  model  viUago  of  the 
immediate  future  may  possess  it  will  not  have  the  solid  buildings  and 
architecture  wliich  form  so  prominent  a  feature  of  the  cottages  of 
Saltaire. 

Our  thanks  are  due  to  Sir  Titus  Salt,  Bart.,  &  Sons,  Ltd.,  and  to 
.Mr.  J  Stringer,  the  chief  engineer,  for  assistance  in  the  prepara;- 
tion  of  these  notes. 


L.lnklng-up  in  Yorkshire. 


At  the  present  time  w-e  are  fast  getting  away  from  the  parochial 
idea  of  electricity  supply  and  are  making  arrangements  for  pro- 
viding facilities  for  cheap  and  abundant  supplies  of  power  over  large 
areas.  There  are  certain  districts  in  the  country  w'hich  are  par- 
ticularly favourable  for  this  and  where  large  developments  in  the 
electric  power  load  may  be  expected  at  an  early  date.  As  might 
be  expected,  tiiis  development  is  most  likely  to  occur  in  areas  which 
are  already  well  supplied  with  electric  power.  This,  in  itself,  intro- 
duces complications,  as  the  supply  is,  of  course,  now  being  carried 
out  in  the  old  parochial  way,  but  we  are  glad  to  see  that  the  question 
is  being  carefully  coiisidered  and  that  the  various  authorities  are 
coming  together  in  a  conciliatory  spirit  and  discussing  schemes  for 
linking-up  so  that  electric  power  supplied  in  the  most  economical 
fashion  will  be  an  accomplished  fact. 

Those  who  attend  the  I.M.E.A.  Convention  at  Bradford  next 
week  will  find  tliat  tliis  question  is  one  to  which  the  engineers  in  the 
West  Riding  are  giving  particular  attention,  and  the  map  which  we 
publish  herewith  will,  therefore,  give  them  some  idea  of  the 
geograj)hy  of  the  situation. 

As  will  be  remembered,  this  question  of  Unking-up  in  the  West 
Riding  was  the  subject  of  a  report  by  a  Committee  formed  in  1916, 
which  report  we  dealt  with  in  The  Electrici.4N  of  July  18,  1919. 
The  area  in  question  is  divided  into  northern,  southern  and 
eastern  sections.  The  northern  section  includes  Bradford,  Dews- 
bury,  Halifax,  Huddersfleld,  Leeds,  Wakefield,  and  part  of  the 
district  served  by  the  Yorkshire  Electric  Power  Company.  The 
southern  section  includes  Barnsley,  Mexborough,  Kotherham, 
Sheffield,  and  a  further  district  served  by  the  Yorkshire  Electric 
Power  Conijiany.  The  eastern  section  is  chiefly  supplied  by  the 
Yorkshiic  Electric  Power  Company  alone. 

In  the  northern  section  interlinking  is  already  in  existence  be- 
tween Bradford  Corporation  and  the  systems  of  the  Yorkshire 
Electric  Power  Company  and  the  Shipley  Urban  District  CouncU. 
It  is  estimated  that  the  total  maximum  demand  in  10  years'  time 
in  tills  area  will  be  about  400,000  kw.  Existing  stations  might  be 
profitabl}'  extended  to  supply  an  ailditional  70,000  kw.,  so  that 
approximately  about  250,1)00  kw  will  have  to  be  provided  by  further 
plant.  Reference  to  the  map  wUl  show  that  various  sites  for  new 
stations  have  been  suggested  and  we  understand  that  the  whole 
question  Is  shortly  to  be  considered  by  the  Electricity  Commissioners. 
It  will  be  noted  that  the  district  forms  practically  an  ideal  area 
for  linking-up  of  this  kind  and  for  mutual  assistance  betw  ecn  already 
existing  undertakings.  A  jjeculiar  point  is  the  way  in  ^\hich  areas 
at  present  supplied  by  one  undertaking  are  sometimes  almost  com- 
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pletel\'  surrounded  by  areas  supplied  by  another  undertaking  often 
from  a  station  some  distance  away.  From  the  point  of  view  of 
efficiency  such  an  arrangement  requires  modification. 

In  the  southern  section  linking-up  is  in  existence  between  the 
Yorkshire  Electric  Power  Company,  Sheffield  Corporation  and 
Eotherham  Corporation,  and  between  the  Yorksliire  Electric  Power 


of  coalfields  in  this  area  it  wUl  probably  not  be  long  before  it  assumes 
some  importance.  The  conclusion  reached  by  the  Committee  was 
that  a  central  authority  was  necessary  to  encourage  linking-up,  to 
decide  on  routes,  charges  and  other  similar  questions.  Problems 
comiected  with  the  position  and  size  of  generating  stations  would 
also  come  under  their  control  thouL'h  they  would  not  own  or  operate 


Map  Showixg  ■■Linking  Up"  Committee's  Proposals. 


Company  and  the  jlexborough  Urban  District  Council.  In  this 
area  it  is  thought  that  in  another  10  years'  time  another  300,000  kw. 
wiU  be  required,  and  no  existing  station  at  present  in  operation  in 
this  section  is  capable  of  a  much  further  efficient  extension.  Here, 
again,  sites  have  been  suggested  for  fm'ther  large  stations. 

The   eastern  section  is   at   present   electrically  very  much   less 
developed  than  the  other  two,  though  with  the  proposed  opening 


stations  for  themselves.  As  we  have  said  above  the  whole  question 
is  shortly  to  be  considered  by  the  Electricity  Commissioners,  and 
we  hope  that  they  will  come  to  a  decision  which  will  make  the 
further  development  of  electric  power  s  ipply  in  this  important 
area  an  actual  fact.  It  is  evident,  however,  that  there  is  a 
tremendous  amount  of  detail  work  to  be  done  before  really  efficient 
operation  is  the  order  of  the  dav. 


Correspondence. 

STEAY  LOSS  IX  TURBO  ALTERNATORS. 

TO    THE   EDITOR    OF    THE    ELECTRICIAN. 

Sir  :  It  must  come  as  something  of  a  shock  to  those  of 
your  readers  who  have  been  concerning  themselves  with  the 
investigation  of  stray  load  loss  in  turbo-alternators,  to  see 
the  airy  statement  by  Mr.  Carr,  in  your  issue  of  May  21,  that 
the  one  and  only  cause  of  this  great  loss  is  tooth-pulsation 
efiect.  Quite  a  number  of  designers  who  have  had  the  oppor- 
tunity of  carrying  out  investigations  in  alternators  of  different 
proportions  and  outputs,  now  have  little  doubt  as  to  the  cause 
and  location  of  the  greater  part  of  the  loss,  but  few  would 
care  to  jjublish  any  statement  until  our  knowledge  in  several 
directions  is  advanced.  There  is  little  difficulty  in  these  davs 
in  ascertaining  experimentally  the  degree  of  flux-pulsation, 
and  such  tests  show  that  your  contributor's  dogmatic  assertion 
is  without  foundation. 

If  your  contributor's  reasoning  -were  sound,  the  stray  loss 
would  be  much  increased  by  slotting  the  rotor  poles.  "  It  is 


quite  usual  to  slot  the  poles,  even  with  solid-forged  rotors, 
either  to  give  greater  magnetic  stabUity,  or  better  ventilation, 
and  tests  show  that  such  slotting  does  not  influence  stray 
loss  to  any  measurable  degree.  Your  contributor,  further, 
seems  to  imagine  that  the  only  flux  that  matters  passes  through 
the  unwound  part  of  the  rotor  periphery.  If  he  will  examine 
a  typical  rotor  flux  curve,  he  will  find  that  an  important 
proportion  of  the  whole  flux  flow^s  through  the  rotor  teeth, 
and  in  consequence,  if  his  reasoning  were  sound,  there  would 
be  considerable  stray  loss  on  open  circuit,  which  is  not  the 
case. 

The  remarks  on  the  relative  merits  of  Stalloy  and  Lohys 
carry  no  conviction.  The  statement  is  made  that  tooth- 
pulsation  gives  a  greater  loss  with  Stalloy  than  with  Lohys. 
Xow,  if  we  recall  your  contributor's  contention  that  stray 
load  loss  is  due  wholly  to  tooth-pulsation,  it  follows  that  he 
claims  that  the  core  built  with  Stalloy  would  have  an  appreci- 
ably greater  stray  load  loss  than  if  built  with  Lohys.  There 
is  no  foundation  in  fact  for  such  a  statement. 

Your  contributor  makes  a  variety  of  statements  with  which 
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turbo  alternator  designers  could  not  agree,  but  they  arc 
dwarfed  in  importanee,  by  the  sweeping  claim  that  tooth- 
pulsation  accounts  for  all  strav  load  loss  in  turbo  alternators. — 
1  am,  &c.  S.  F.  Barclay. 

Manchester,  June  10.  Ph.D.,  M.lnst.C.E. 

TELENDIKOX. 

TO   THE   EDITOR   OF   THE    ELErTRICIAN. 

Sir  :  In  your  issue  of  June  4.  Mr.  Geo.  V.  Twiss  writes  to 
find  fault  with  a  brochure  we  have  recently  issued  dealing 
with  '■  Telenduron  "  insulators. 

Perhaps  we  have  failed  to  make  .sufficiently  clear  that 
■■  Telenduron  "  is  manufactured  to  different  specifications  to 
suit  the  special  requirements  of  different  articles.  For  "  Telen- 
duron ''  as  used  for  telegraph  and  telephone  insulators  su]i)p|ied 
by  us  to  the  G.P.O.,  we  claim  : — ■ 

1.  That  it  is  less  brittle  than  porcelain. 

2.  That  while  ordinary  coninuTcial  porcelain  to  some  extent  depends 
upon  its  glaze  for  its  insulation,  in  the  case  of  "  Telenduron"  the  surface 
hnish  is  of  no  importance. 

3.  That  its  electrical  proi)ertics  as  substantiated  by  N.P.L.  reports 
an>  ample  for  all  ordinary  low  voltage  requirements. 

For  high  voltage  transmission  we  manufacture  "^ Telenduron'' 
to  other  si>ecifications  to  suit  the  special  requirements  of  the 
Consulting  Electrical  Engineer. 

"  Telenduron  "  is  more  durable  than  porcelain.  While,  like 
porcelain,  it  does  nut  incorporat?  vegetable  and  animal  sub- 
stances, but  is  mtde  from  "  rocks  of  the  earth  it.wlf  " — to 
quote  Mr  Twiss,  it  also  stands  knocking  about — which 
porcelain  does  not. — We  are,  &c., 

fer  fro  Tho.mas  De  La  Rue  &  Company,  Ltd., 

Walthamstow,  E.17.  H.  C.  Parker,  A.M.LE.E., 

June  15.  Manaijer. 

MINING  ROYALTIES. 

TO  the  editor  of  the  ELECTRK  IAN. 

Sir  :  The  idea  is  gaining  ground  that  the  Government 
proposal  to  nationalise  mining  royalties  will  help  to  ease  the 
way  of  the  over-burdened  tax-payer,  in  that  coal  will  ultimately 
be  reduced  in  price — the  profits  at  present  accruing  to  the 
private  royalty  owners  being  eliminated.  Upon  consideration 
it  will  be  seen  that  that  idea  is  incorrect. 

In  the  first  place,  the  present  royalty  owners  will  have  to 
be  bought  out,  at  enormous  cost,  the  money  being  provided 
out  of  the  country's  already  very  dejjleted  coffers.  Secondly, 
the  royalties  will  continue  to  be  paid  to  the  Government, 
without  the  State  benefiting  by  that  additional  taxation  on 
royalties  which  has  hitherto  been  provided  by  the  private 
rovaltv-owner.  Thirdly,  it  will  be  absolutely  necessary  to  set 
up  yet  another  Government  Department  for  the  collection  of 
the  royalties.     There  is  a  still  more  important  consideration. 

We  all  know  how  the  original  Customs  House  duty  on 
tobacco  was,  in  the  first  place,  a  yery  small  affair  ;  we  also 
know  to  what  proportions  it  has  since  reached.  AVould  not 
the  same  thing  happen  in  the  case  of  coal  ?  The  work  of  the 
Chancellor  of  the  E.xchequer  will  be  exceedingly  difficult  for 
manv  vears  to  come,  and  there  is  no  doubt  that  he  will  fre- 
quently feel  sorely  tempted  to  avail  himself  of  the  means,  ready 
to  his  hand,  of  increasing  the  revenue,  by  raising  the  royalty 
on  coal. 

I  submit  that  a  solution  of  the  whole  problem  in  regard  to 
mining  rovalties  is  to  be  found  in  the  Bill  recently  framed  by 
Lord  Gainford,  wliich  has  now  passed  through  the  Lords  and 
is  shortly  to  be  presented  in  the  Commons.^ — I  am,  &c., 

London,  June  15.  T.  Hu.mble. 


The  Norwegian  Ministry  of  Industry  has  worked  out  a  new  .scheme 
for  the  erection  of  a  lari;e  .State-sippohteh  Iko.n"  ano  Steel  Works 
at  Narvik.  Instead  of  subsidising  six  different  mills,  it  is  suggested  that  a 
State  contribution  should  be  given  to  one  large  plant  at  Nar\ik,  such  con- 
tribution to  Ix-  in  the  form  of  a  State  guarantee  for  a  loan  of  U),000,000 
kroner,  or  half  the  capital  of  the  comininy.  The  Narvik  Steel  &  Rolling 
Mill  is  planned  on  the  lines  of  ordinarj-  crushing  furnaces,  with  the  idea 
of  a  later  electric  production.  An  annual  production  of  169,000  tons  of 
coke,  12,5,0CO  tons  of  pig  iron,  125,000  tons  of  steel  billets.  2.5,000  tons  of 
phosphate  and  95,000  tons  of  rolling  products  is  aimed  at. 


The  Incorporated  MiiiiM'ipal   Klec- 
tricnl   xV-ssocIiitioii. 

The  25tli  Annual  Convention  of  the  Incorporated  Municipal 
Klectrical  Association  will  be  held  at  Bradford  and  llkley  from 
Tuesday  next,  June  22.  until  Friday  next,  the  2r)th  inst.  In  our 
.Arrangements  of  the  Week  column  w,'  j^ivo  the  complete  pro- 
grantnie  of  the  proceedings,  and  below  an  incomplete  list  of  those  who 
will  pivbably  be  present.  Acceptances  are  still  coming  in,  so  that  on 
the  score  of  attendance,  and  we  expect  in  other  ways,  the  Convention 
should  be  an  entire  success. 

S.  T.  Allen  (Wolverhampton)  R.  B.  Mitchell  (Glasgow). 

L.     B.    .Atkinson    (Cable    Makers'  A.  Nichols  .Moore  (Newport). 

.Association).  K.    H.    Nalder    (Nalder    Bros.  & 

1''.  Avton  (Ipswich).  Thomps<m). 

W.  J.  Bachc  (Cheltenham).  F.  A.  Ncwington  (Edinburgh). 

.1.  W.  Beauchamp  (Electrical  De-  (!.  W.  Partridge  (London  Electric 

vclopment  .Association).  Supply  Corporation). 

A.  .1.  Beckett  (Bridlington).  .S.  L.  Pearce  (Manchester). 

J.  .A.  Bell  (.Abenleen).  Aid.  G.  Pearson  (Bristol). 

Major  H.  Bell  (Hull).  N.  W.  PragncU  (C.  A.   Parsons   & 

T.  W.  Blo.\ham  (Belfast).  Co.). 

F.  A.  Bond  (Battersea).  P.    J.     Pringle    (late    Burton-on- 

.1.  Horace  Bowden  (Poplar).  Trent). 

S.   E.   Brit  ton  (Chester).  H.  Faraday  Proctor  (Bristol). 

.1.  K.  Hrvdgcs  (Eastbourne).  F.  W.  Purse  (W.  Ham). 

■).  W.  Burr  (Swansea).  P.  N.  Rand  (Metropolitan-Vickers 

.A.  y.  Carnegie  (C.  A.  Parsons  &  Co.)  Electric  Co.). 

H.  .].  Cash  (Electrical  Contractors'  W.  Redman  (Shipley). 

Association).  Major  H.  Richardson  (Dundee). 

W.  A.  Chamcn.  Capt.  T.  N.  Riley  (Western  Elcc- 

R.  .A.  Chattock  (Birmingham).  trie  Co.). 

(J.  S,-ton  Chisholm  (Siemens  Bros.  .1.   A.   Robertson  (Salfoixl). 

&  Co.,  Ltd.)  L.  L.  Robinwn  (Hackney)- 

J.  Christie  (Brighton).  I.  V.  Robinson  (B.   E,  A.  M.  A.). 

S.  Clegg  (Lincoln).  W.  M.  Roijcrson  (Halifax). 

T.  D.  Clothier  (Bootle).  T.  Roles  ( Bradford),  President. 

E.  Cross  (Rothcrham).  C.    Newton    Russell    (Shoreditch). 
A.    G.   Deverill   (Brush   Electrical  R.    H.   SchoHeld   (Ferranti,   Ltd.). 

Engineering  Co.).  W.  M.  Selvey. 

II.  Dickinson  (Liverpool).  J.  Senior  (Ilklev). 

.).   E.  Edgecombe  (E.L.M.A.).  C.  M.  Shaw  ( VVorccster). 

H.  Ellis  (lat?  Borough  Electrical  Col.  A.  Sinclair  (Swansea). 

Engineer,  Southampton).  Sir  .John  Sncll. 

S.  E.  Fedden  (Sheffield).  J.  W.  Spark  (West  Hartlepool). 

S.  Z.  de  Ferranti.  J.  E.  Tapper  (Beckenham). 

J.   P.   Gregory  (British  Thomson-  W.  C.  P.  Tapper  (Stepney). 

Houston  Co.).  W.  H.Taylor(John.son&  Phillips). 

C.  Nelson  Hefford  (Leeds).  Col.     W.      A.      Vignoles     (Great 

J.   S.   Highficld.  Grimsby). 

E-  E.  Hoadley  (Maidstonsl.  W.     E.     Warrilow   (The     Elec- 

H.    L.   Howard   (General   Ebctric  triciax). 

Co.).  S.  J.   Watson  (Bury). 

.1-  Snow  Huddleston  (Union  Cable  B.  Welbourn  (British  Insulatod'& 

Co.).  Helaby  Cables). 

P.  V.  Hunter  (Callenders"  Cable  &  P.  P.  Wheelwright  (Blackburn). 

Construction   Co.)-  P.    Wightman     (Davenport    Eng> 

(;.  W.  Keats  (Woolwich).  Co.). 

H.  Tomlinson  Lee  (Wimbledon).  G.   Wilkinson  (Harrogate). 

F.  Lonsdale  (Eraser  &  Chalmers).  D.  Wil.son  (Babcock  &  Wilcox). 
W.  L.  Madgen  (B.  E.  T-).  W.  J.  H.  Wood  (Bolton). 

F.  H.  Masters  (The  Electrician).  W.  B.  Woodhouse  (Yorkshire  Elec. 
H.    E.   SUdglcy   (English    Electric  Power  Co.). 

Co.).  C.  H.  Wonlinyham. 

G.  C.  Milncs(Lancast<-r).  W.   Wvl.l  I  llampstead). 


Lighting  the  Albert  Hall. 

The  lighting  arrangements  of  the  Albert  Hall  have  b^en  modernised 
and  the  old  flickering  arc  lamps,  which  in  the  past  have  distracted  the 
attention  and  strained  the  eyes  of  music-loving  audiences,  have  dis- 
appeared. The  present  lighting  is  provided  by  sixteen  1,000-watt 
-Mazda  half-watt  type  lamps  in  large  Mazdalux  metal  reflectors.  These 
units  are  tixi-d  high  up  in  the  central  dome,  from  which  position  they 
shed  an  intense  illumination  over  the  whole  auditorium-  The  improve- 
ment in  the  illumination,  as  compared  with  that  given  by  the  arc  lamps, 
is  extraordinary,  and  is  due,  not  to  any  increase  in  the  light  generated, 
but  rather  to  its  more  effective  distribution  by  means  of  the  scientifically 
designed  Mazdalux  reflectors,  and  the  audience  are  able  to  read  their 
programmes  and  papers  with  perfect  ease.  In  a  place  like  the  Albert 
Hall,  where  the  lighting  units  are  necessarily  difficult  to  get  at,  the 
question  of  maintenance  is  of  great  importance.  Obviously,  the  new 
method  of  illumination  is  vastly  superior  to  the  arc  lamps  in  this  respect. 
The  half-watt  lamps  need  no  attention  until  the  time  arrives  for  re- 
placement, and  with  the  vitreous  enamelled  Mazdalux  reflectors  used 
the  amount  of  cleaning  required  is  reduced  to  the  absolute  minimum. 
The  installation  exemplities  a  method  of  lighting  which  might  be 
effectively  employed  in  any  large  glass-domed  interior  of  simi'ar  nature.- 
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Legal  Intelligence. 


Commercial     Topics. 


British  Thomson-Houston  Company  v.  Duram,  Ltd. 

Last  I  week  Mr.  Justice  Astbury  beard  a  summons  taken  out  by 
plaintiffs  in  this  action  for  alleged  infringement  of  their  jiatent  for  the 
manufacture  of  tungsten  filaments.  The  validity  of  the  patent  is  denied, 
and^the  infringement  is  i)ut  in  issue.  The  summons  was  for  liberty  for 
plaintiffs,  by  their  general  managers  and  scientific  witnesses,  to  enter 
defendants'  works  at  Hanwell,  and  to  inspect  work  and  examine  the 
process  used  by  defendants  for  the  manufacture  of  their  drawn  tungsten 
wire.     Defendants  opposed  inspection,  and  set  up  a  secret  process. 

His  Lordship  said  the  circumstances  under  which  inspection  ought 
to  be  ordered  and  the  safeguards  which  ought  to  be  imposed  required 
to  be  carefully  considered.  He  was  not  prepared  to  accept  entirely  the 
view  expressed  in  the  expert  evidence  submitted.  Plaintiffs  specifica- 
tion was  a  long  and  intricate  one,  and  apparently  was  for  an  improve- 
ment in  cert-ain  earlier  processes  in  patents  of  1906  and  1907,  and  there 
were  five  claims.  He  had  suggested  that  before  deciding  whether 
inspection  was  necessary  defendants  should  answer  a  series  of  interro- 
gatories to  be  delivered  by  plaintiffs,  mth  the  object  of  asking  defen- 
dants as  to  each  step  which,  in  their  judgment,  was  indicated  and  pro- 
tected by  their  own  lett;;rs  patent.  This  defendants  had  offered  to 
accept,  and  they  had  also  offered  to  give  a  full  admission  that  they  pro- 
duced their  tungsten  rods  under  heat,  and  that  the  rod  was  drawn  down 
by  successive  stages  to  the  finest  wire.  Having  regard  to  defendants' 
willingness  to  answer  questions  which  plaintiffs  would  be  permitted  to 
frame,  he  allowed  the  summons  to  stand  over  until  after  he  had  seen  the 
defendants'  answers. 

Nuisance  by  Electricity  Works. 

Last  week  Mr.  Justice  P.  O.  Lawrence  heard  an  action  by  Mr.  Morrow 
against  Stepney  Borough  Council  for  an  injunction  to  restrain  an  alleged 
nuisance  by  their  electricity  works.  Plaintiff,  who  was  owner  and 
occupier  of  a  workshop  and  also  lessee  and  occupier  of  other  premises  in 
Brightlingsea-place  (leased  from  defendants),  alleged  that  the  electricity 
supply  station  of  defendants  in  Xarrow-street  (opjjosite  plaintiffs 
premises)  and  their  plant,  which  had  been  in  existence  since  1909,  were 
causing  a  nuisance,  particularly  when  the  wind  was  north-westerly  or 
south-westerly,  by  the  constant  discharge  of  gritty  dust  and  ashes. 
This  discharge  choked  the  gutters  and  roof,  the  pipes  and  gullies  of 
plaintiff's  premises,  and  when  rain  fell  it  flooded  his  premises,  and  the 
dust  and  grit  formed  a  thick  deposit  on  the  timber  on  his  premises  and 
got  into  the  natural  cracks  in  the  timber  and  blunted  the  edges  of  tools. 

Defendants  denied  that  any  nuisance  had  been  caused  or  that  plaintiff 
had  suffered  any  damage  by  reason  of  anything  which  had  been  doni 
by  them.  They  also  pleaded  that  the  electrical  works  formed  part  of 
their  statutory  undertakings  for  supplying  electric  light  and  power,  and 
that  prevailing  conditions  were  making  the  carrying  on  of  such  under- 
takings difficult,  particularly  owing  to  the  inferior  quality  of  the  coal 
obtained  and  the  short  supply  of  labour.  While  not  admitting  any 
liability,   defendants  paid  into  Court  £100  in  satisfaction  of  all  claims. 

After  hearing  evidence  and  legal  arguments,  his  Lordsliip  said  he 
accepted  the  testimony  of  plaintiff  and  his  witnesses.  It  had  been 
proved  to  his  satisfaction  that  the  effect  of  the  grit  and  ashes  from 
defendants'  chimneys  deposited  on  his  premises  was  to  block  the  gutters 
and  stack  pipes  on  his  workshop  and  to  cause  the  premises  to  be  flooded 
when  it  rained.  Secondly,  the  gritty  deposit  penetrated  the  cracks  in 
the  timber  in  his  yard,  with  the  result  that  when  he  worked  at  the  timber 
the  edge  of  his  tools  was  blunted.  Lastly,  his  dwelling-house  was 
rendered  so  uncomfortable  by  the  gritty  dust  and  ashes  which  fell  on 
the  beds  and  clothing  that  he  was  justified  in  moving  to  another  house. 
The  evidence  satisfied  him  beyond  doubt  that  the  discharge  from  the 
chimneys  of  defendants"  works  had  rendered  plaintiff's  premises  less 
suitable  for  business  and  residence,  baring  regard  to  the  locality,  than 
they  were.  In  one  sense  there  had  been  some  delay,  but  it  was  to  the 
credit  of  the  plaintiff  that  he  had  not  taken  steps  to  stop  the  nuisance 
until  it  became  intolerable.  No  exceptional  circumstances  had  been 
proved  by  defendants  to  induce  him  to  exercise  his  discretion  to  award 
damages  in  lieu  of  an  injunction.  The  plaintiff  was,  therefore,  entitled 
to  an  injunction,  which  would  be  suspended  until  Nov.  12  next  to  give 
defendants  time  to  abate  the  nuisance.  No  special  damages  had  been 
proved,  but  he  was  justified  in  granting  plaintiff  £50  as  general  damages 
for  the  discomfort  which  he  had  suffered  and  the  costs  of  the  action. 


On  Tuesday  Mr.  Justice  Eve  sanctioned  a  scheme  for  the  realisation 
of  the  assets  or  the  reorganisation  of  the  BcExos  Ayres  Port  and  Citv 
Tramways  Cosipany,  Ltd. 


Union  v.  Non-Union  Labour. 

We  learn  that  at  a  meeting  of  the  District  Cotmcil  for  Area  No.  10 
(Greater  London)  for  the  Electricity  Supply  Industry,  the  question  of 
connecting  up  jobs  or  work  done  by  xon-union  labour  to  the  supply 
undertakings'  mains  was  discussed  at  length.  No  agreement  was  reached, 
but  the  Employees'  Side  unanimously  decided  that  '"  on  and  after 
July  1  instructions  should  be  issued  to  their  members  that  they  are 
not  to  connect  up  any  jobs  or  work  done  by  non-union  labour  or  scab 
labour  in  the  area  covered  by  the  Council."  We  are  also  informed  that 
the  various  executives  of  the  Unions  concerned  have  been  asked  to 
permit  the  L'nion  men  to  cease  work  on  July  1  against  any  or  all  non- 
union labour  emplojed  on  any  electricity  undertaking  in  the  area. 


German  Debts. 

The  Controller  of  the  Clearing  Office  (Enemy  Debts)  warns  the  public 
that  attempts  are  being  made  by  German  agents  or  principals  to  obtain 
direct  settlement  or  payment  of  their  pre-war  debts  from  British  debtors. 
By  the  terms  of  the  Treaty  of  Peace  Order,  1919,  it  is  unlawful  for  any 
person  to  pay,  or  to  accept  payment  of,  a  debt  coming  within  the  provi- 
sions of  Article  296  of  the  Treaty  of  Versailles.  Persons  to  whom  overtures 
have  been,  or  may  be,  made  for  settlement  of  p  e-war  dsbts,  except 
through  the  Clearing  Office,  are  requested  to  communicate  full  par- 
ticulai-s  to  the  Secretary  of  the  Clearing  Office  (En >ray  Debts), Cornwall- 
House,  Stamford-street,  London,  S.E.  1.  British  claims  to  the  number 
34,802  were  on  the  loth  ult.  notified  to  the  German  Clearing  Office,  and 
a  further  large  number  will  be  notified  during  the  present  month.  As 
soon  as  notification  of  the  admission  of  these  claims  has  been  received 
from  the  German  Clearing  office  payment  will  ba  made  by  the  Controller 
without  further  request  by  the  British  creditor. 
*         *         *         * 

Domestic  Electricity  Supply  in  America. 

Recent  statistics  show  a  rapid  advance  in  the  use  of  electricity  for 
lighting  and  domestic  purposes  in  the  United  States.  From  the  '"  Elec- 
trical World"  of  May  15  we  learn  that  over  33,000,000  Americans, 
or  nearly  31  per  cent,  of  the  people,  lived  in  electrically-lighted  homes 
on  .Jan.  1,  1919  ;  about  6,300,000  houses  were  wired,  and  there  were 
340.000  farm-Ughting  plants.  The  figures  are  based  upon  a  study  of  the 
details  of  electric  service  in  more  than  10,000  cities  and  tow'ns  and  the 
surrounding  country  districts  as  given  in  McGraw's  Central  Station 
Directory.  The  central  stations  of  the  county  only  cover  territory  with 
a  population  of  62,000,000  (or  57  per  cent,  of  the  total)  so  that  o5-8  per 
cent,  of  those  within  reach  of  an  electric  service  enjoy  the  advantages 
of  electricity  supply.  In  1915  it  was  estimated  that  not  more  than  10  per 
cent,  of  the  residences  in  the  states  were  receiving  a  supply  from  power 
stations.  In  California  79  per  cent,  of  the  houses  are  wired ;  in  Utah  74-4, 
and  in  the  Central  States  48  per  cent.,  but  in  Mississipi  the  percentage 
is  only  8-4  per  cent.  It  is  stated  that  the  value  of  an  electric  service  is 
now  so  generally  recognised  that  98  per  cent,  of  new  houses  in  cities 
and  towns  are  wired. 

The  rapid  jjrogress  made  in  America  is  due  to  the  organised  propaganda 
carried  on  not  only  by  supply  companies,  which  indulge  in  periodical 
campaigns  for ''  home  wiring  "  and  the  sale  of  heating  and  cooking  applian- 
ces, but  to  the  organised  propaganda  of  the  National  Electric  Light  Asso- 
ciation and  kindred  societies  which  have  done  much  to  educate  people  to 
know  and  appreciate  the  benefits  of  electricity  in  domestic  service. 
There  are  indications  that  this  campaign  is  to  be  intensified  in  order  that 
all  new  houses  as  well  as  many  of  the  existing  farm  buildings  may  be 
connected  to  the  supply  stations.  American  methods  may  not  succeed 
in  this  country,  but  we  think  that  the  time  has  come  when  a  more  inten- 
sive, better  co-ordinated  attempt  for  the  development  of  electricity 
supply  might  be  made  in  this  country.  In  such  an  attempt  the  electrical 
Development  Association.  thel.M.E.A.,  the  supply  companies,  electrical 
manufacturers  and  contractors  should  co-operate.  Much  progress  has 
been  made  in  electric  power  applications  during  the  war,  but  we  believe 
that  there  should  now  be  some  concerted  scheme  for  giving  a  much 
greater  fiUip  to  the  dom?st:c  applications  of  electricity,  such  as  heating, 

cooking,  &c. 

*         *         *         * 

Import  of  Rubber-Covered  Wire  into  Australia. 

Some  time  ago  we  referred  to  the  Proclamation  of  the  Commonwealth 
Government,  of  April  2,  1919,  prohibiting  the  import  of  rubber-covered 
■ivire  into  Australia  except  on  certain  stringent  conditions.  Though  it 
was  originally  intended  that  the  Proclamation  should  operate  as  from 
Jul}'  1,  1919,  it  was  not  actually  enforced  until  April  1,  1920.  We  now 
learn  that  since  the  date  of  the  Proclamation  the  Commonwealth 
authorities  have  decided  to  accept  comphance  with  the  undermentioned 
conditions  as  a  satisfactory  alternative  to  compliance  -with  the  corre- 
sponding conditions  specified  in  the  Proclamation,  viz.  : — 

(1)  The  insertion  of  a  tape  marked  as  required  between  the  vulcanised 
tape  and  outer  covering  will  be  accepted  in  lieu  of  marking  on  the  tape. 

(2)  The  requirements  laid  down  in  the  British  Engineering  Standards 
Association  (Report  No.  7  of  1919,  revised  July  1919)  will  be  accepted 
for  the  respective  grades  of  cable. 

We  are  infonned  that  rubber-covered  wire,  purchased  from  the  Dis- 
posal Board,  is  being  exported  to  Australia  not  marked  as  required  by 
the  Proclamation,  and  the  High  Commissioner  for  Australia  has  been 
asked  by  the  Commonwealth  Department  of  Trade  and  Customs  to  give 
publicity  to  the  fact  that  it  is  not  proposed  to  exempt  such  wire  from 
the  requirements  in  question.  ' 

It  is  natural  that  the  Commonwealth  Government  should  desire  to 
exclude  inferior  material,  but,  as  we  pointed  out  at  the  time,  the  original 
concUtions  were  so  exacting  that  the  export  of  rubbjr  covered  wires  and 
cables  from  this  country  would  be  greatly  affected,  and  we  are  glad,  that 
more  satisfactory  and  more  reasonable  alternative  requirements  have 
been  adopted.  The  original  conditions  demanded  that  on  each  coil 
there  should  be  a  label  giving  the  manufacturer's  name  and  address,  the 
length  of  the  wire,  date  of  manufacture,  gauge  of  conductor  and  insula- 
tion resistance  per  statute  mile.  In  addition,  v.i.r.  insulated  electric 
conductors  up  to  and  including  19/12  standard  wire  gauge,  classifiable  as 
600  or  2,500  megohm  grade,  should  have  the  grade  indelibly  and  legibly 
applied  to  the  wire  at  least  once  every  yard,  and  should  comply  with  other 
requirements  and  tests. 
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Ketterini;  rr)nin  (.'oiincil  has  ifceivod  sanctnni  to  borrow  iy,:;s4 
for  ncUlitiunal  plant  at  the  i-lci-trii'ity  works. 

The  Peterborough  Cathedral  Restoration  Committee  propose  to  spend 
£2,2t.KI  on  the  Electkic  LionTixc.  of  the  Cathedral. 

The  "  London  Gazette '"  contains  an  announcement  that  tlie  Elec- 
tricity Commissioners  intend  to  make  Rules  fok  .Applications  for 
.SpE<i.\L  Okdek-s  under  the  Electrieity  (Supply)  -Act,  1919,  the  publica- 
tion of  notices  and  advertisements,  &c. 

Market  Draytox  I'rban  Council  hassinvited  the  local  electric  light 
company  to  tender  for  supplying  current  and  maintaining  80  (or  108) 
electric  lamps  during  the  lighting  season. 

Leiohtox  BrzZARD  Corporation  wish  to  obtain  a  supply  of  electricity 
from  Luton,  and  failing  this  an  attempt  will  be  made  to  induce  Dunstable 
Corporation  to  co-operate  in  a  joint  undertaking  to  supply  the  two  towns. 

Newton  .Abbot  Council  has  invited  the  local  Electric  Light  Company 
to  submit  terms  for  the  public  lishting  for  a  period  of  two  or  three  years, 
substituting  oOO  c.p.  metal  filaments  lamps  for  the  arc  lamps. 

CoLNE  Corporation  has  increased  the  charge  for  electricity  for  lighting 
from  4!d.,  plus  75  per  cent.,  to  8d.  per  unit ;  for  power  from  85  per  cent, 
to  95  per  cent.  ;  and  for  heating  from  75  per  cent,  to  85  per  cent.,  on  the 
scale  charge  of  l^d. 

During  the  past  year  the  Leith  Dock  Commission  htis  expended 
£14,78li  on  electric  and  hand  cranes,  £12,000  on  extensions  of  the  electric 
power  station  and  electric  cables,  and  £9,000  for  portable  grain-dis- 
charging appliances. 

LisKEARD  Town  Council  has  informed  Messrs.  W.  G.  Heath  &  Com- 
pany, of  Plymouth,  that  they  can  erect  standards  and  overhead  wires 
for  the  purpose  of  electricity  supply  in  the  borough,  but  consent  must 
not  be  taken  as  giving  them  the  exclusive  right  to  install  electric  light. 

The  total  income  of  the  Plymouth  Corporation  Electricity  undertaking 
for  the  year  ended  March  31  was  £92,957,  and,  after  meeting  expenditure, 
\he  gross  profit  was  £23,172.  After  payment  of  capital  charges  and 
income  tax  the  net  profit  was  £274,  against  £2,000  in  1918-19. 

A  public  meeting  of  Duxg.\rv.\n'  rat?payers  has  expressed  approval 
of  an  electric  supply  scheme.  A  company  is  to  be  formed  with  a  capital 
of  £10,000,  and  the  water-power  of  the  river  CoUigan  is  to  be  utilised 
in  the  generation  of  electrical  energy. 

The  Minister  of  Transport  has  extended  to  Sept.  30,  1920,  the  time 
within  wliicli  the  Deal  &  Walmeb  Electricity  Co.mpaxy  are  required 
to  lay  mains  in  the  parish  of  Ringwould,  and  in  streets  and  parts  of 
streets  in  Deal  and  Walmer  mentioned  in  the  second  schedule  of  the 
Deal  and  Walmer  Electricity  Act,  1914. 

C.tRDiFF  Tramways  and  Electricity  Committee  has  decided  to  increase 
the  charges  for  electric  current  for  lighting  by  15  per  cent,  from  September 
next  in  order  to  meet  the  increased  costs  arising  from  increased  wages 
and  the  recent  advance  in  the  price  of  coal.  The  new  increase  will  make 
the  charges  00  per  cent,  above  pre-war  figures. 

A  West  London"  suburban  joint  electricity  or  linking-up  scheme  is 
being  considered  by  the  electrical  engineers  of  the  Corporations  of  Ealing, 
Wimbledon  and  Kingston-on-Thames  and  of  the  Urban  Council  of  Barnes. 
-A  preliminary  conference  was  held  at  Barnes  when  the  desirability  of 
co-oi)eration  was  acknowledged,  but  the  technical  details  are  to  be 
worked  out  by  the  engineers. 

Hessle  Urban  and  Sculcoates  Rural  Councils  are  anxious  to  obtain 
a  supply  of  electricity  from  Hull  Corporation,  and  several  houses  have 
already  been  wired.  A  main  will  be  laid  to  the  new  Portland  cement 
works  at  Melton,  a  supply  will  be  given  along  the  route.  Nego- 
tiations are  proceeding  between  the  authorities  as  to  the  terms  upon 
which  supply  will  be  made  available  in  Hessle. 

.Although  there  was  a  deficit  of  £989  on  the  past  year's  working  of 
the  Accrixgtox  electricity  department  the  jjosition  is  very  satisfactory 
according  to  -Aid.  Higham,  chairman  of  the  Electrieity  Committee.  It 
was  now  costing  between  £15  and  £30  to  connect  services,  and  the 
amount  spent  on  meters  and  services  during  the  year  was  close  on  £20,000, 
The  charges  for  electricity  are  to  be  increased  by  5  per  cent.,  with  the 
exception  of  those  customers  subject  to  the  sliding  scale. 

Several  towns  and  villages  in  Cumberland  are  anxious  to  obtain  a 
supply  of  electricity  from  Carlisle  Corporation.  The  chairman  of  the 
Urban  Council  of  Wigton,  over  11  miles  distant,  has  rc|)orted  that 
Carlisle  will  be  in  a  position  to  supply  Wigton  and  other  places.  It  is 
proposed  to  erect  overhead  poles  and  wires  by  way  of  Cummersdale  and 
Dalston,  tap  various  villages  on  theroute,  and  then  continue  westward 
to  Aspatria. 

TuRTox  Council,  which  is  taking  a  supply  of  electricity  in  bulk  from  the 
Lancashire  Electric  Power  Company,  has  provisionally  ado|)ted  the 
Company's  scheme  for  an  extension  of  the  existing  undertaking.  This 
provides  ff)r  four  distinct  areas,  which,  whilst  complete  in  themselves, 
would  be  linked  together  for  mutual  advantage.  The  estimated  cost 
for  the  four  areas  is  :  Bradshaw,  £5,300  ;  Egerton,  £6,015  ;  Horrobin, 
£.300;  and  Edg^vorth,  £6,240  ;  a  total  of  £17,855.  Application  has  been 
made  for  power  to  borrow  £20,000   for  the  scheme. 

The  accounts  of  the  Ordnance  Factories  for  the  year  ended  March  31, 
1919,  have  been  issued  and  the  Comptroller  and  -Auditor-General  reports 
that  the  cost  of  generating  Electbkitv  at  Woolwich  .Arsenal  com- 
pared unfavourably  with  the  cost  of  current  purchased  from  the  local 
corporations.     The  principal  justification  for  the  maintenance   of  the 


Arsenal  j)lant  during  the  war  was  that  it  served  as  a  valuable  standby 
against  frequent  interruptions  of  outside  eu|)ply,  and  that  it  had  been 
under  consiilenition  to  shut  down  the  plant  as  soon  as  the  outside  supply 
was  proiK-rly  safeguariled. 

The  n-venue  of  the  .Marvlkbose  (London)  Electricity  undertaking 
for  the  year  ended  .March  31  was  £2S0,01li  (compared  with  £221,966  in 
previous  yeor)  and  gross  jirotit  £133.066  (£1 10,449).  Inteivst  and  special 
charges  re(|uired  £63.320  (£<)5,55H)  and  rei)avment  of  loans  £40,634 
(£45,894),  leaving  net  surplus  £23,1 12  (comparc'd"  with  a  deficit  of  £10,03). 
.Average  price  iharged  was  3'433d.  (3-248d.)  per  >init  :  total  working 
costs  wen'  l-798d.  (I -712(1,)  and  capital  charges  l-334d.  (l-646d,).  Units 
generated  were  26,631.963  (21,878,878)  and  .sold  19,770.781  (16,245,133). 
Maximum  load  was  12,709  (9,485)  kw.  and  the  load  factor  17-8  (19-0)  per 
cent. 

-Aid  Westhead  recently  retiivd  from  the  ehainnan.shi|i  of  the  Staf- 
ford Gas  and  Electricity  Committee.  For  the  year  ended  March  31  tlie 
units  sold  were  1,999,200.  The  capacity  of  the  plant  is  1,476  kw.,  but; 
plant  of  2,600  kw.  is  now  in  course  of  installation.  The  total  loans 
raised  for  electricity  purposes  amount  to  £48,7.50,  of  which  £28,912  has 
been  rejjaid.  .After  debiting  loan  charges  and  income  tax  and  crediting 
di\idends  and  rents  there  was  a  net  deficit  of  £302  on  last  year's  working, 
which,  added  to  £562  brought  forwanl,  mode  a  total  deficit  of  £804. 
A  sum  of  £1,(100  out  of  the  gross  profits  of  £3,818  had  been  placed  to 
credit  of  depi-eciation  fund. 

On  the  suggestion  of  the  Electricity  Commissioners,  Darwex  Cor- 
poration are  arranging  for  an  additional  supply  of  electricity  from 
Blackburn,  The  cost  of  laying  high  pressure  under  ground  mains  from 
the  Borough  Boundary  to  the  Electricity  Works  is  estimated  at  £27,000. 
The  Town  Council  have  fixed  the  price  of  electricity  for  lighting  at  8d, 
per  unit  net  ;  for  power  the  charge  will  range  from  5Jd,  per  unit  up  to  100 
units,  IJd,  for  2,000  units  ;  and  for  domestic  purposes  4id,  for  the  first 
30  units,  and  2\d,  per  unit  in  excess  of  this  quantity.  The  Corporation 
has  made  arrangements  for  the  supply  of  energy  to  the  Darwen  .Spinning 
Co,,  and  sanction  is  being  sought  to  a  loan  of  £27,145  for  mains  extensions. 

It  is  surprising  to  find  at  this  time  of  day  a  body  of  business  men,  such 
as  the  members  of  the  Sheffield  Corporation,  endorsing  a  proposition 
that  "  the  charges  for  electric  lighting  should  be  on  the  same  basis  as 
the  charges  for  power,  "  This  was  the  effect  of  an  amendment  to  a 
recommendation  of  the  Electric  Sujiply  Committee,  that,  in  view  of  extra 
costs  (£27,498  in  wages,  £59.998  coal  and  carting,  and  £7,500  for  interest), 
an  increased  scale  of  chari  e>  for  lighting,  power  and  traction  should  be 
introduced. 

Councillor  Graves,  who  moved  the  amendment,  said  that  the  munici- 
I)ality  was  supplying  the  same  article  to  everj'body,  and  the  charge  should 
be  the  same,  .Some  of  it  was  charged  to  big  manufacturers  at  Id,  a  unit 
and  some  to  others  at  5d,  The  cost  of  production  was  the  same  ;  only 
the  bill  to  the  ccmsumer  was  different.  The  undertaking  was  started  in 
order  to  benefit  the  citizens  by  supplying  electric  light.  He  cited  some 
anomalies  in  the  charges,  and  he  urged  that  the  householder,  who  helped 
to  equalise  the  load,  should  be  encouraged  in  the  public  interest  to  bum 
electric  light  instead  of  the  less  healthy  gas, 

.Aid.  Styring  said  they  all  liked  the  idea  of  having  the  light  cheaper  in 
their  houses,  but  the  reason  for  the  charges  being  liigher  was  that  whereas 
one  class  of  con-^umer  used  the  light  for  an  hour  or  so  the  power  users 
needed  it  for  9  to  10  hours.  For  lighting  consumers  a  certain  part  of 
the  plant  had  to  be  ]iro\ided  and  kept  always  ready  for  use  at  any  time. 
It  followed  that  for  a  considerable  portion  of  the  day  the  plant  which 
was  used  for  that  ))urpo,se  was  unproductive.  When  the  light  was  used 
for  4i  hours  a  day  the  charge  was  reduced  from  4d,  to  2d,,  and  for 
9  hours  from  4d.  to  Id,  Taking  the  whole  supply  they  only  got  a  rate 
of  2-3d,  for  the  current  wiiich  was  supplied  for  lighting.  Even  under 
present  conditions  the  price  paid  by  the  ])ower  consumer  allowed  the 
citizen  to  get  his  light  much  cheaper  than  he  otherwise  would.  There 
was  no  place  in  the  country  where  differential  rates  were  not  in  force 
and  were  not  regarded  as  a  reasonable  business  proposition.  He  also 
pointed  out  that,  whereas  gas  had  risen  200  per  cent,,  electric  light  had 
increased  only  50  per  cent.  Again,  the  power  consumer  was  being 
asked  to  pay  105  per  cent,  against  the  light  consumer's  50  per  cent, 

Notwithstaniling  the  arguments  of  -Aid,  Styring  and  of  Aid,  .A,  J. 
Hobson,  who  remarked  that  Councillor  Graves  was  too  astute  a  business 
man  not  to  know  that  he  was  throwing  dust  in  the  eyes  of  the  public  by 
his  proposal,  the  amendment  was  carried  by  24  votes  to  21.  It  is 
arguments  such  as  those  used  by  certain  members  at  the  last  meeting 
of  Sheffield  Corporation  which  make  people  doubt  the  wisdom  of  en- 
trusting the  control  of  electricity  supply  to  local  authorities, 

Rusiness  Items,  &c. 

Having  purchased  a  freehold  site,  .Mr. -A,  Goldie  Engholm,  electrical 
engineer  and  manufacturer,  has  transferred  his  offices  and  warehouse  to 
44,  Severn-street,  Birmingham,  close  to  New-street  Station, 

Mr,  J,  G,  Royce,  of  37,  Victoria-street,  Bristol,  has  been  appointed  by 
The  Hart  -Accumulator  Company,  Ltd,,  as  their  agent  for  the  sale  of 
the  "  Hart  "  storage  battery  in  the  south-west  district  of  England,  This 
agency  covers  the  counties  of  Gloucester.  Somerset,  Devon,  Cornwall 
and  Dorset, 

Messrs,  Tofield  &  Robinson,  Ltd,,  165,  Edmund-street,  Birmingham, 
have  recently  purchased  the  Birmingham  businsss  of  Messrs,  Handley  & 
Robinson,  Ltd,,  and  have  also  acquired  offices  and  stores  in  London. 
In  addition  to  the  ordinary  business  of  contracting  engineers  the  new 
firm  will  stock  a  large  range  of  -Alternating  current  and  direct  current 
motors  for  immediate  delivery. 
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Slectric  Traction. 

As  there  is  an  estimated  deficit  of  £ll.iiiiu  on  tlie  years  working  of  the 
Buetox-ox-Trest  tramways  the  minimum  fare  has  been  raised  from 
Id.  to  lid. 

SrxDERLAXD  Tramways  Committee  is  converting  12  of  the  existing 
tramcars  into  vestibule  cars  with  top-deck  covers,  and  12  new  cars  of  a 
similar  pattern  are  on  order. 

Heywood  Corporation  tramways  department  has  made  a  loss  of  £513 
on  the  past  12  months,  compared  with  a  profit  in  the  previous  year  of 
£944.     The  total  adverse  balance  is  now  £1.894. 

The  report  of  Xottisgham  Tramways  Committee  (adopted  at  last 
week's  Comicil  meeting)  states  that  during  thj  year  ended  March  31 
receipts  were  £378,948  (increase  £90.308)  and  working  expenses  £294,224 
(increase  £90,308).  The  gross  profit  was  £84,724  (against  £103,988). 
Interest  required  £16,169,  and  repayment  of  capital  £24,286,  and  of  the 
remainder  (£44,269)  a  sum  of  £18,269  has  been  placed  to  reserve  and 
renewals,  £2,000  to  accidents  reserve  and  £24,000  appUed  in  aid  of  rates. 
Passengers  carried  were  58,749,654  (compared  with  46,415,421)  and 
car-miles  run  4,088,570  (increase  70,935). 

In  connection  with  the  scheme  for  the  extended  use  of  Electric 
Traction"  ox  the  Xorth-Easterx  Railway',  some  interesting  experi- 
ments were  carried  out  last  week  in  high-speed  rimning  with  the  third 
rail.  The  York  and  Scarborough  line  between  Strensall  and  Flaxton 
was  selected  and  the  object  was  to  afford  the  railway  engineers  and 
operating  staffs  information  as  to  the  possibility  of  electric  locomotives 
engaging  the  rail  accurately  at  liigh  speeds  at  the  points  at  which  the 
rails  are  interrupted  for  level  crossings  and  other  causes.  On  the  York- 
Newcastle  section  trains  travel  at  60  miles  an  hour  or  more,  and  as  there 
was  no  English  experience  of  the  behaviour  of  the  "  shoe  '  at  these 
speeds,  about  three-quarters  of  a  mile  of  the  line,  intersecting  Strensall 
Common,  was  equipped  with  a  third  rail.  The  length  selected  was 
divided  into  several  sections,  the  intervals  varying  in  length,  up  tj  40  ft., 
to  represent  the  intervals  in  the  third  rail  which  will  be  necessary  for 
level  crossings,  &c.  Two  powerful  locomotives  were  each  fitted  with  a 
different  type  of  shoe,  and  were  run  at  increasingly  hijh  speeds  over 
the  section  to  ascertain  whether  the  shoes  would  properly  ''  engage  " 
on  the  rail  after  a  railless  section,  or  whether  they  would  fail  to  tit.  or 
possibly  would  collide  with  the  rail,  or  other  contingencies  arise.  It  is 
stated  that  the  results  proved  perfectly  satisfactory.  All  electric  loco- 
motives to  be  used  on  the  main  line  when  equipped  will  be  dual  fitted 
with  both  shoes  and  bows,  it  being  the  intention  that  all  long  crossings, 
shunting  yards  and  stations  shall  have  the  overhead  equipment.  The 
bows  will  be  utiUsed  for  restarting  after  a  stoppage  at  the  end  of  a 
section,  though  when  running  full  sj)eed  the  momentum  of  the  train  will 
carry  it  over  interruptions  on  to  the  next "'  live '"  section. 

It  is  proposed  to  substitute  the  overhead  for  the  Lorain  surface  contact 
system  of  tra<;tion  ,  the  Wolverhamptox  Corporation  system.  Among 
the  reasons  given  for  the  proposed  change  are  the  heavy  opsrating  costs 
of  the  Lorain  system,  the  avoidance  of  irritating  delays  due  to  frequent 
breakdowns,  the  necessity  of  double  tracking,  the  age  of  the  track,  which 
in  most  parts  is  worn  and  sunken,  the  free  intsrchange  of  traffic  betwien 
one  town  and  another.  The  Lorain  system  was  adopted  in  1900,  but 
the  Tramways  Committee  are  convinced  that  the  decision  to  adopt  it 
was  not  a  mistake.  The  construction  of  electricallly-operated  tramways 
was  then  in  its  infancy,  and  although  more  expensive  than  the  overhead 
trolley,  it  avoided  the  use  of  poles  and  overhead  wires.  Although  the 
Lorain  system  had  been  successfully  operated  and  the  total  workmg 
costs  were  less  than  most  other  tramways  in  the  United  Kingdom,  it  is 
imperative  to  consider  other  factars.  The  growth  of  traffic  in  Wolver- 
hampton has  made  double  tracks  necessary  ;  the  cost  of  a  dciuble  track 
with  overhead  equipment  is  the  same  as  single  track,  whereas  with  the 
Lorain  system  double  tracl^  mean  double  the  cost.  There  is  also  urgent 
need  for  through  communication  with  Walsall  and  Dudley,  and  as  these 
are  overhead  lines  it  is  desirable  that  Wolverhampton  should  run  through 
on  one  system  only.  Moreover,  if  the  tramways  of  the  Black  Country 
tackled  goods  traffic  on  an  extensive  scale.  Wolverhampton  would  be 
somewhat  isolated.  The  committee  state  that  the  estimatjd  life  of  the 
Lorain  system  has  been  exceeded,  but  the  useful  life  of  the  rails  could  bs 
prolonged  if  overhead  poles  could  be  erected  without  delay.  In  addition, 
the  Loran  meant  less  reliability  of  service  than  the  overhead  system. 
The  Lorain  construction  necessitated  the  adoption  of  special-sized  wheels 
and  tyres,  motors  and  other  equipment  which,  in  future  years,  would 
mean  extra  cost  as  the  Engineering  Standards  Committee  was  now 
active  in  standardising  tramway  equipment. 

Mr.  Alfred  Baker,  manager  of  Birmingham  Corporation  Tramways, 
who  has  reported  on  the  subject,  states  that  the  doubling  of  a  single  line 
of  overhead  tramway  is  a  comparatively  simple  matter,  as  temporarj' 
tracks  can  be  laid  on  the  street  surface  over  wliich  the  cars  can  run  while 
reconstruction  of  the  old  track  takes  place.  But  with  the  surface  con- 
tact system  this  is  impossible,  and  there  is  no  pra:rticable  alternative 
other  than  closing  down  the  tramway  traffic  while  the  work  is  in  progress. 
According  to  the  Borough  Surveyor's  estimates  the  cost  of  conversion, 
after  allowing  for  the  sale  of  old  materials,  will  be  £375,000,  viz.,  over- 
head equipment,  £50,000  ;  relaying  20. miles  of  track,  £520,000  ;  eight 
miles  of  extrapaving, £12,000  ;  special  work,£14,000,less£21,0a0forold 
materials.  The  estimated  saving  with  the  overhead  system,  when  nm- 
ning  1,200,000  car-miles  per  annum,  will  bs  £5,830,  and,  in  addition, 
there  will  be  a  saving  of  £10,500  if  the  overhead  system,  instead  of  run- 
ning the  Lorain  and  equipping  new  tracks  with  the  system,  is  adopted. 
The  Council  decided  on  Monday  to  approve  the  conversion  and  to 
appoint  a  temporary  assistant  to  the  tramwaj-s  Engineer. 


Imperial  and  Foreign  Notes. 

The  Morxixgtox  (Victoria)  Shire  Council  has  CMmmissioned  Messrs. 
Christie  &  Gardiner,  of  Melbourne,  to  prepare  a  report  on  a  scheme  for 
electricity  supply  in  the  uown. 

An  order  has  been  placed  with  Messrs.  Boving  &  Company,  Ltd.,  f  jr 
four  5,6()0-H.p.  turbines  by  the  Mysore. Goverxment  for  the  Cauvery 
River  scheme.  These  will  be,  we  believe,  the  largest  Francis  turbines 
built  in  this  country,  though  Pelton  wheels  up  to  8,000  h.p.  have  besn 
built  here,  five  of  this  size  being  supplied  by  ilessrs.  Boving  &  Company 
to  the  Tasmanian  Goveniment.  The  turbines  will  be  of  the  single 
discharge  spiral  type  for  a  head  of  415  ft.  and  will  run  at  .500  revs,  per 
min.  In  addition,  two  Pelton  wheels  of  4.50  h.p.  are  required  for  driving 
the  exciters.  These  new  units  form  the  first  group  of  the  large  machines 
which  are  to  replace  the  existing  smaller  machines  in  order  to  utilise 
better  the  power  available. 

A  sum  of  £17,527,000  is  to  be  raised  this  year  for  hydro-electric 
PURPOSES  by  the  Ontario  Government,  including  810,500,000  for  plant 
at  Chippewa.  It  is  also  proposed  to  develop  75,000  h.p.  at  Cameron's 
Falls  on  the  Nipigon  river,  but  only  two  12,500  h.p,  will  be  installed  at 
I)resent ;  the  turbines  are  by  the  J.  P.  Morris  Company,  and  the  three- 
phase  generators,  which  are  rated  at  10,600  k.y.a.  at  80  per  cent,  power 
factor,  are  by  the  Canadian  Westinghouse  Company.  Energy  wUl  be 
generated  at  12,000  volts  (60  cycles),  and  will  be  stepped  up  to  110,000 
volts  for  transmission  to  Port  Arthur  and  Fort  William. 

The  purchase  of  the  Brisbane  tramways  by  the  State  of  Queensland 
was  referred  to  at  the  recent  meeting  of  the  Bkisbaxe  Electric  Traji- 
WAYS  &  Ixvestme^;t  Comp.axy-,  Ltd.,  by  Mr.  H.  R.  Beeton,  who  said  that 
the  Act  had  received  the  Royal  assent.  The  Act  provided  that  at  any 
time  on  or  after  Sept.  29,  1920,  the  tramway  should,  from  a  day  sum- 
marily specified  by  the  Commissioner  of  Railways,  vest  in  the  Queens- 
land Government,  at  a  price  to  be  settled  afterwards,  and  inasmuch  as 
failing  agreement,  the  price  had  to  be  determined  by  the  Land  Court, 
or  on  appeal  by  some  Court  of  Superior  Jurisdiction,  considerable  time 
was  likely  to  elapse  before  payment  was  made,  which,  in  view  of  the 
company's  liability  on  its  debentures,  was  a  great  hardship.  Xo  com- 
pensation was  to  be  allowed  in  respect  of  any  material  for,  or  business  of, 
supplying  electric  light,  or  for  any  unauthorised  lines.  Payment  may 
be  made  at  the  Government's  option  in  cash  or  in  Queensland  Govern- 
ment 6  per  cent,  debentures  having  a  currency  of  21  years.  Most  of 
their  electric  light  business  had  already  been  sold,  and  the  company  had 
very  little  material  which  was  not  used  for  tramway  purposes.  Even, 
if  some  parts  of  the  lines  were  found  to  have  been  technically  unautho- 
rised, which  they  were  advised  at  the  time  they  could  not  be,  they  were 
built  for  the  public  service  with  the  consent  of  the  local  authorities  con- 
cerned, and  it  would  be  most  unfair  to  take  them  over  without  payment- 
The  present  situation  was  anxious  and  difficult :  but,  relying  on  the 
instinct  of  the  British  race  for  fair  play,  they  hoped  they  would  obtain 
eventually  a  fair  price. 

The  HcxG.ARl.\x  Statj  Railway  Authorities  also  propose  to  adopt 
electric  traction  on  868  miles  of  railway.  The  work  wiU  be  carried  out 
gradually  over  a  period  of  nine  years. 

Over  400  miles  of  Austriax  State  Railway  System  in  the  Alpine 
districts  are  to  bs  converted  to  electric  traction  at  a  cost  of  3,500  milUora 
crowns.  The  existing  hydro-electric  works  are  to  bs  extended,  and  new 
stations  erected  in  order  to  provide  the  necessary  electrical  energy. 

The  United  States  Government  have  appointed  a  committee, 
headed  by  Mr.  Alexander  (Secretary  of  Commerce)  and  Admiral 
Benson  (Shipping  Board),  to  develop  Com.mercial  Belatioxs  with  the 
Sjuth  Americax  Republic? 

It  is  announced  by  our  contemporary,  "  Engineering,"  that  it  is  pro- 
posed to  organise  a  Chemikalisch-Techxische  Reichsaxstalt, 
which  will  be  analogous  to  the  well-known  PhysikaUsch-Technische 
Reichsanstalt  of  Berlin,  and  will  work  on  lines  somewhat  similar  to  our 
Department  of  Chemical  Technology  at  South  Kensington.  Among 
the  main  objects  of  the  new  institute  are  investigations  of  raw  materials 
and  of  substitutes  for  raw  materials,  the  utilisation  of  by-products,  and 
the  standardisation  of  tests  ;  safety  in  mines,  testing  of  masks  and  other 
apparatus,  research  on  spontaneous  ignition,  &c.  Bust  prevention  and 
the  influences  of  cold  and  high  altitude  on  certain  materials  are  among 
the  problems  for  immediate  research.  The  staff  of  the  Military  Experi- 
mental Station,  which  has  collected  a  good  deal  of  information  diuing 
the  thirty  years  of  its  existence  will  form  a  nucleus  of  the  new  staff. 

The  Fiat  Mitor  Works  at  Turin  are  said  to  hi  one  of  the  biggest 
motor  factories  in  the  world  where  no  coal  is  used.  For  power  and 
lighting  the  daily  consumption  is  15,000  kw.,  and  when  the  new  steel 
works  and  forges" were  erected  they  were  designed  to  be  operated  entirely 
by  electricity  secured  from  water  power.  Our  contemporary  "  Engi- 
neering "  states  that  soon  after  the  company  bought  up  the  Piedmontese 
steel  w^orks  and  forges,  in  1917,  control  was  obtained  of  the  Mont  Cenis 
Hydraulic  Power  Company.  The  plant  existing  at  that  time  on  the 
Cenischia  River  was  able  to  supply  65,000,000  units,  of  which  38.000,000 
units  were  available  in  summer  and  27,000,000  units  during  the  winter 
months.  This  amount  of  current  will  hz  considerably  increased  in  the 
near  future,  extensive  works  being  now  carried  out  on  the  Cenischia 
River.  In  addition  to  this,  by  increasing  the  size  of  the  natural  lake 
on  the  Mgnt  Cenis,  the  current  available  will  bs  increased  to  200,000,000 
units,  of  which  a  very  large  quantity  will  bs  available  during  the  winter 
months.  When  these  extensions  have  been  completed,  the  whole  of 
the  electric  current  produced  by  the  Mont  Cenis  Company  will  be  reserved 
for  the  Fiat  motor  works. 
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Telegraph  and  Telephone  Notes. 

A  soriuus  sTKiKK  I'f  M  iKiNK  \vi i;ni.t:.-;s  urEHMoits  >tart<il  i>n  Tuesday 
Dwina  to  a  dispute  as  to  »av!es.  'I'lie  istrike  was  ealli'd  bv  tile  Association 
of  Wireless  Telejirapliists.  wliicli  is  saiit  to  n-present  about  4.r>llO  wireless 
operators,  Mr.  Oodfrpy  Isaacs,  managini;  director  of  tlie  Marconi 
Wireless  Company,  states  that  all  the  company's  ser\ants  aa-  under 
a;;rcc!ncnt  to  give  four  weeks"  notice  and  that  the  Company  will  hold 
them  to  the  terms  of  their  agreement. 

Two  of  the  nin?  directional  wireless  stations  in  the  Unit.-tl  Kingdom 
manned  by  the  Royal  Navy  will  be  closed  from  midnight  on  -lun.-  14-15 
to  midnight  on  July  14-15  to  allow  of  a  series  of  wireles-^  expeui.mexts 
being  carried  out  by  the  cniiser  .Antrim,  the  in-structional  ship  attached 
to  the  Portsmouth  .Signal  and  Wireless  School,  with  the  stations  at  tlie 
Lizard  and  Camsore.  in  regartt  to  which  several  reports  have  lately  been 
r.'ceived  tliat  the  liearings  given  have  proved  incorrect. 

Particulars  of  the  progn>ss  made  with  the  extension  of  the  tele?hone 
SERVICE  IS  F.vKMixo  DisTKKT,-;  Were  given  by  the  Po3tmaster-G£a?ral 
(VIr.  Uliniworth)  in  the  Hous.'  of  Commons  last  week.  H-  said  the  rural 
pirty  lin'  service  was  still  in  op,'nition.  an  1  additional  subscribers  were 
»:!cepted  subject  to  i)aym,Mit  of  the  usual  £4  surcharge  in  the  first  year, 
unless  a  considerable  amount  of  work  was  involved.  During  the  past 
12  months  over  5C0  n?w  call  offices  had  been  approved  in  rural  districts 
and  some  of  them  would  be  of  bcn^'fit  to  farmers.  When  more  progress 
had  been  made  in  overtaking  the  arrears  of  work  it  might  b»  possible 
juore  freely  to  extend  telephone  facilities  in  rural  areas. 

Sone  particulars  have  Ix-en  published  of  the  new  R.\i:io-TELEGR.\rH 
SauEME  of  the  French  tiovERXMEXT  for  supplementing  the  present 
telejraph  and  submarine  cable  system  of  communication.  The  pro- 
jected si h .me  will  be  develoi)ed  in  four  sections.  The  first,  which  aims  at 
proxidini;  communication  b.-tween  ships  at  sea  and  coastal  towns,  is 
already  in  existence  and  working  satisfactorj-,  but  extensions  will  be 
made,  ine  second  section  will  at  the  outset  be  used  to  maintain  regular 
<ommunication  with  the  mountainous  regions  which,  during  the  winter, 
■are  cut  off  owing  to  the  weight  of  snow  having  brought  down  the  wires. 
A  coa3ta!syst?m  will  ensure  communication  between  the  mainland  and 
the  principal  islands  round  the  coast,  and,  finally  it  is  hoped  to  link  up 
-Algeria  with  Paris.  The  third,  or  Franco-European  system  has  betn 
■started,  wireless  communication  having  been  established  .since  May  20 
•with  Hunaary.  and  it  is  hojH'd  shortly  to  open  up  wireless  communication 
T»-ith  Belgrade,  The  station  at  La  Doua  near  Lyons,  which  is  using  the 
Poulsen  system  and  has  for  some  time  past  been  in  communication  with 
'the  United  States,  will  shortly  be  available  for  the  transmission  of  com- 
mercial messages,  and  the  new  station  at  Croix  d  Hins,  near  Bordeaux, 
•is  also  intended  for  commercial  communication  with  Tuckerton,  New 
■Jersey.  The  fourth  section  provtdes  for  linking  up  the  Frenoh  Colonies, 
including  Saigon,  Noumea  and  Tahiti)  with  Franee.  The  diiitan?<"  from 
Paris  to  Saigon  is  6,200  miles,  and  that  from  Saigon  to  Tihiti 
6,800  miles,  or  7,3flO  miles  by  way  of  Noumea.  Stations  capable 
of  tiaisniitting  messages  7,5C0  miles  will  be  erected  at  Paris.  .Saigon 
and  Tahiti,  and  less  powerful  stations,  of  abuut  4,3C0  miles  range, 
will  be  constructed  at  .Jiboutil,  Antananarivo,  Noumea  and  Martinique. 
Still  smallerstationswill  link  up  the  French  possessions  in  Africa,  connect 
Martinique  with  French  Guinea,  and  Saigon  with  Pondiehery.  The 
Ministry  of  War  has  already  begun  the  construction  of  stations  at  S.iida, 
Bamako  and  Brazzaville  (French  Congo),  Antananarivo  and  Saigon. 

Institution  Notes. 

At  the  Batti-W.illahs"  LrscHEox  on  the  21st  inst.  at  the  Holborn 
Hestaurant,  Mr.  Guy  Campbell  will  speak  on  his  recent  trip  to  the 
United  States  of  America. 

Tbe  subject  of  connecting  rod  bolts  was  further  discussed  at  the  last 
meeting  of  the  Diesel  Exg  ixe  Users'  Associ^vtiox.  Mr.  J.  L.  Chaloner, 
Mr.  Geoffrey  Porter  and  Mr.  G.  W.  F.  Homer  took  part  in  the  discussion, 
and  an  interesting  communication  was  read  from  Mr.  Charles  Day  in 
which  he  gave  the  results  of  investigations  carried  out  by  him  at  Stock- 
port, The  President  (Mr.  Charles  Gould)  announced  that  at  the  following 
meeting  Mr.  A.  Abbott,  of  the  Department  of  Scientific  and  Industrial 
Kesearch,  would  address  the  members  on  the  "  General  Scheme  of  the 
JJesearch  Association  for  Liquid  Fuels." 

At  the  recent  annual  conference  of  the  Association  of  Teachers  in 
Technical  Institutions  the  President  (Mr.  E.  L.  Rhead)  devoted  his  presi- 
dental  address  to  the  position  and  prospects  of  te.\chers  in  techxic.\l 
SCHOOLS.  He  said  that  a  technical  teacher  must  be  something  more  than 
an  ordinary  teacher.  His  knowledge  of  industry  and  industrial  rcquire- 
iBents  must  be  acquired  in  a  practical  manner,  and  industry  could  as 
readily  claim  him  as  the  teaching  profession.  To  get  the  rizht  type  of 
man  technical  sehools  must  compete  with  industry,  and  payment  must 
be  made  accordingly.  Technical  teaching  must  not  be  made  the  strap- 
banger  of  education,  nor  treated  as  an  unwanted  child.  The  advances 
tiiat  had  come  in  the  way  of  other  teachers  had  not  yet  reached  the 
technical  teachers.  An  average  of  the  advances  might  be  taken  ap- 
proximately at  30  per  cent. 

The  conference  unanimously  carried  a  resolution  urging  the  immediate 
•adoption  of  the  scale  of  salaries  in  technical  institutions  as  formulatsd 
by  the  association,  and  the  immediate  placing  of  every  teacher  on  the 
scale  at  that  point  which  he  would  have  reached  if  the  scale  had  been  in 
operation  over  the  whole  of  his  teaching  ser%"ice.  The  scale  of  salaries 
for  full-time  teachers  formulated  by  the  association  is  :  Assistants,  £300 
to  £600  n  10  years  ;  principal  assistants,  £400  to  £700  in  10  years  ; 
heads  of  departments  (three  grades,  according  to  work  and  responsibilitv) 
(a)  £500  to  £700  in  five  years  ;  (t)  £600  to  £800  in  five  years  ;  (c)  £8  0  t« 
£1,000  in  four  years. 


Personal  and   Appointments. 

Mr.  F.  C.  Cluitiaiu,  of  Sale,  lia-i  been  appointed  miiins  superintcmUii  t 
at  Weymouth. 

Mr.  W.  N.  Haworth.  D.Sc,  Ph.D.,  has  been  appointed  professor  of 
organic  chemistry  at  ,-\rmstrong  College,  Ncwciistle-on-Tync, 

l>ut  of  2!t  applicants  .Mr.  .lames  Menzies,  of  Dunilee,  has  been  appointed 
mnnn/er  of  the  Kilmiirnuck  municipal  tramways. 

On  Tuesday  the  honorary  degree  of  D.Sc.  was  confern^d  by  Cambridge 
University  on  Sir  Josi-ph  Thomson  and  Sir  Joseph  Larmor.  .M.P. 

The  .\lbert  Medal  of  the  Royal  Society  of  Arts  for  1020  has  been 
awarded  to  Prof.  A.  A.  ^lichelson.  professor  of  physics  in  the  University 
of  Chicago. 

Mr.  R.  .MLeod  has  been  appointed  traffic  superintendent  of  the  Edin- 
burgh tra:nway»  in  succession  to  Mr,  Young,  who  was  recently  appointed 
tramways  manager  at  Dundee, 

Mr,  Lindesay  Clark,  general  manager  of  the  Briscis  tin  mines,  in  Tas- 
mania, has  been  a])pointed  consulting  engineer  to  the  Victorian  Elec- 

TRUITV  Cd.M.MISMiS, 

Sir  .John  Caduian  is  resigning  the  Chair  of  Mining  in  the  Birmingham 
Univer.sity  in  order  to  take  up  the  position  of  .\dviser  to  the  Government 
on  questions  affecting  coal  and  petroleum. 

Dr.  W.  E.  S.  Turner  has  been  appointed  to  the  new  chair  of  glas 
teehnology  an  1  .Mr.  .Joseph  Husband,  B.Se,,  A,M.I.C.E.,  to  the  chair  of 
civil  engineering  at  Leeds  University. 

Mr.  Wui.  T.  Tallent-Bateman,  who,  about  a  year  ago,  was  appointed 
work's  nianigcr  to  Messrs.  Donnan  &  Smith,  Ltd.,  Ordsil  Electrical 
Works,  Manehester,  has  recently  joined  the  board  of  directors,  at  the 
same  time  retaining  the  position  of  work's  manager.  Mr.  Bateman  was 
formerly  chief  switchgear  engineer  to  the  British  Westinghouse  Co, 

Mr.  Harry  S.  Ellis,  who  it  will  be  remembered  recently  resigned  his 
position  a,  borough  electrieal  engineer  at  Southampton,  has  joined  his 
brother  (Jlr,  Arthur  Ellis)  in  consulting  practice,  and  his  future  address 
will  be  9,  Park-place,  Cardiff  (head  office),  and  103,  Cannon-street, 
London.  E,C.  The  firm  will  specialise  in  electricity  supply,  tramways 
and  transport,  as  well  as  Parliamentary  work.  During  the  past  20 
years  -Mr.  H.  S.  Ellis  has  had  considerable  experience,  and  prior  to  his 
.Southampton  appointment  he  held  important  positions  at  South  Shields, 
Bradfod  e.iid  Cardiff,  where  he  was  closely  identified  with  the  application 
of  eleclrie  and  mechanieal  engineering  in  shipyards,  textile  mills,  public 
supply  and  engineering  undertakings.  During  the  war  Mr.  Ellis  held 
an  honorary  apjiointnent  as  chief  technical  assistant  to  the  Controller  of 
Coal  Mines  for  the  North-east  Coast  area,  where  he  giined  useful  experi- 
enee  in  the  apolication  of  electrical  driving  in  various  public  and 
private  under;a.cing5.  including  collieries,  steel  »^)rks,  itc.  He  is  an 
M.LE.E.  and  ...I.Mech.E. 

Catalogues,  Price   LLsts,  &c. 

An  effective  hanging  card,  which  is  well-printed  in  colours,  has  been 
issued  by  Messrs.  Siemens  Bros.  &  Company,  Ltd.,  of  Woolwich,  relating 
to  the  Stinii OS  system  of  wiring  for  electric  light  and  powcrinstallations. 
The  advantages  of  the  system  are  clearly  shown  by  the  print  and  illus- 
trations. The  showcards,  which  are  eyeletted  and  corded,  will  be 
supplied  free  of  charge  to  merchants,  contiactors  and  traders  on  appli- 
cation. 

Descriptive  List  No.  4,154-B  of  the  British  Thomson-Houston  Com- 
pany relates  to  ironclad  oil-break  switchgear  of  the  non-draw-out  type 
for  mining  and  industrial  purposes.  The  switchgear  is  designed  for 
factories,  collieries,  mills  and  situations  where  enclosed  apparatus  is 
necessary  and  meets  fully  the  Home  Office  Regulations  for  factories  and 
mines.  The  List,  which  is  copiously  illustrated,  gives  jiarticulars  of 
design  and  construction,  ratings,  dimensions,  &c. 

The  Automatic  &  Electric  Furnaces,  Ltd.,  281-3,  Gray's  Inn-road, 
W.C.  1,  have  issued  a  new  catalogue,  which  gives  particulars  of  the 
design  and  constru-tion  of  the  Wild-Barfielu  Electric  Resistance 
Furnaces,  .\mong  the  advantages  claimed  for  these  furnaces  are  the 
certainty  of  the  temperature  and  of  the  results,  low  cost  of  operation, 
rapid  and  uniform  heating,  and  operative  efficiency.  The  furnaces  are 
constructed  substantially  of  steel,  and  it  is  stated  that  all  types  give  a 
very  large  output  in  ])roi)ortion  to  t'ae  space  occupied.  Amcmg  other 
information  in  the  catalogue  are  tables  of  the  approximate  sizes,  outputs 
and  current  consumption  of  standard  radiation  and  salt-bath  furnaces, 
particulars  of  th-  W.B.  case-hardening  furnace,  W.B.  quenching  baths, 
&c.  The  tendency  is  towards  larger  sizes  of  furnaces  in  onler  to  meet 
the  inereasing  demand  for  mass  production  and  also  the  hardening  of 
long  articles  such  as  cam-shafts,  tools,  gear  wheels,  gun  barrels,  &c, 

Messrs,  Van  Rades  &  Company,  Ltd.,  of  Coventry,  have  issued  a  set 
of  new  lists  which  contain  prices  and  particulars  of  the  aecumulators 
manufactured  at  their  works.  The  business  was  purchased,  about  18 
months  ago  by  Mr.  R.  Rankin,  M.I.E.E.,  and  the  factory  has  been 
reorganised  and  equipped  to  enable  rapid  delivery  being  given.  The 
present  lists  arc  fairlj'  representative  of  the  company's  products,  but  they 
do  not  include  all  the  accumulators  manufactured.  The  types  listed 
include  the  B.A.  celluloid  accumulators  for  ignition  and  car  lighting,  the 
B.B.  accumulators  for  car  lighting,  D.A.  cells  for  American  cars,  and 
L.A.  accumulators  specially  constructed  for  the  tropics  and  for  rough 
usage.  In  all  cases  the  voltage  capacity  in  ampere-hours,  the  charge 
and  discharge  rates  and  dimensions  are  given.  In  addition,  there  are 
some  useful  notes  about  the  construction  and  design  of  the  plates  and  a 
specification  of  the  L.A.  accumulators.  The  comiJany,  which  has  a 
department  for  repairs,  will  send  copies  of  the  lists  to  those  interested. 
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Miscellaneous. 

The  death  is  announced  of  AUl,  .T.  Ciupe,  who  was  for  many  j-ears 
chairman  of  the  Electricity  Committee  of  Rawtenstall  Corporation. 

We  regret  to  record  the  death  of  ilr.  JoHX  Tudor  Crowe,  which  took 
place  on  the  11th  inst.  after  a  short  illness.  Mr.  Crowe  was  staff  manager 
of  t!ie  Eastern  Telegraph  Company,  and  had  been  all  his  life  engaged  in 
the  telegraph  service.     He  was  60  years  of  age. 

Last  week  William  Humphries,  a  turbine  driver  at  Oldham  Electricity 
Works  accidentally  touched  one  of  the  isolator  switches  and  received  a 
sho.-k  from  current  at  ti.UOO  \olts,  but  owing  to  prompt  medical  attention 
he  recovered  consciousness  afti'r  an  hour  and  a-half's  artificial  respiration. 
A  few  hours  later  Humphries  had  regained  his  full  faculties. 

Messrs.  Vandervell  &  Company,  Ltd.,  the  manufacturers  of  the  C.A.\'. 
ELECTRICAL  PKOD.ucTioxs  have  completed  the  addition  of  their  new  coil 
ignition  system  to  the  lighting  and  starting  installation  already  fitted  to 
H.M.  57-H.P.  Daimler.  The  Company  were  recently  the  recipients  of  the 
Roj-al  Wan-ant.  their  equipment  being  fitted  to  the  whole  of  the  Royal 
fleet  of  automobiles. 

A  MISTAKE  by  a  cable  joixter,  while  repairing  some  cables  at  New- 
castle-on-Tyne  last  week,  led  to  the  death  of  two  men  named  Farrer  and 
Kennedy.  When  the  foreman  got  the  list  of  cables  completely  repaired 
from  Farrer  power  was  turned  on.  but  one  blew  out,  the  two  men  being 
killed.  It  was  then  found  that  the  cable  had  orUj'  been  jjartly  jointed, 
while  another,  which  was  not  on  the  list,  was  ready  for  use. 

A  Bill  has  been  introduced  into  the  House  of  Lords  by  Lord  Balfour 
of  Burleigh  in  order  to  Amend  the  Advertisemexts  REGULATioy 
Act,  1907.  It  proposes  to  give  local  authorities  power  by  by-law  to 
legulate  all  advertisements  on  lands  and  buildings,  and  to  prohibit 
advertisements  which  do  not  relate  to  the  land  or  building  on  which 
they  are  intended  to  be  exhibited,  and  also  moving  or  flashlight  adver- 
tisements. 

On  the  20th  ult.,  Mr.  D.  R.  0' Donovan,  who  secured  all  the  Sijecar 
Class  RecoreS  for  the  100  miles,  loO  miles,  one,  two  and  three  hours, 
relied  exclusively  for  his  ignition  on  the  C'.A.V.  all-British  magneto,  a 
splendid  testimony  to  the  reliability  of  Messrs.  C.  A.  Vandervell's  product. 
The  new  figures  constitute  records  for  not  only  his  own  class  (5U0  c.c), 
but  for  engines  up  to  1,000  c.c,  a  remarkable  achievement  considering 
the  size  of  the  Norton  engine. 

On  the  28th  ult.  the  directors  of  Siemens  Brothers  &  Company.  Ltd.. 
presented  to  the  Siemens  Sports  Club,  which  has  been  formed  by  the 
company's  employees  at  Woolwich,  a  football  challenge  shield  for  com- 
petition between  the  various  departments.  The  presentation  was  made 
by  two  of  the  directors,  the  Rt.  Hon.  Sir  William  Bull,  M.P.,  and  Mr.  G. 
Chauvin  {managing  director),  who  also  handed  over  a  room  for  tlie 
Club  until  a  suitable  sports  ground  can  be  found.  Sir  William  Bull 
congratulated  the  Club  upon  its  success  in  having  enrolled  over  1,300 
members.  The  first  winner  is  the  Apparatus  Machine  Shop,  which  thus 
heads  the  list  of  names  to  be  engraved  upon  the  shield.  It  was  designed 
and  made  at  the  Woolwich  works  and  is  a  handsome  piece  of  work, 
possessing  many  unique  and  emblematic  features.  It  is  constructed  in 
fine  figured  oak  upon  which,  carved  in  bas-relief,  are  shown  some  of  the 
company's  products,  viz.,  overhead  telegraph  and  power  lines,  an  auto- 
matic telephone  instrument,  a  searchlight  projector,  primary  cells,  and 
also  a  representation  of  the  company's  c.s.  "  Faraday  "  and  of  a  deep-sea 
grapnel.  The  shield  is  0  ft.  in  height  and  is  arranged  for  suspension  by 
means  of  a  suitable  length  of  an  actual  cable  which  played  no  incon- 
siderable part  in  the  successful  defeat  of  the  submarine  menace. 

Amongst  the  many  fascinating  exhibits  at  the  recent  Iron  and  Steel 
Institute  Conversazione,  one  of  the  most  interesting  was  the  B.T.-H. 
Thermostatic  Met.u.  particulars  of  this  metal,  which  is  intended  for 
temperature  indication  or  for  the  thermostatic  operation  of  devices 
d-'p3nding  on  heat  control,  were  given  in  The  Electrician  of  Feb.  13 
last.  For  the  exhibit  three  rough  models  were  made  up.  Model  "  A  " 
was  a  device  for  taking  the  temperature  of  liquids  and  consisted  of  two 
strips  of  the  metal  riveted  together  at  the  lower  end.  Model  "  B  " 
was  an  oven  thermometer,  the  strip  liftmg  a  curved  arm  attached  to 
the  spindle  of  the  pointer.  The  scale  was  onlj'  for  comparative  measure- 
ment, the  25  and  45  marks  representing  the  respective  boiling  points  of 
water  and  oil.  In  Model  "  C  "'  the  temperature  indication  is  absolutely 
direct,  the  thermostatic  strip  being  fixed  horizontally  in  front  of  a 
graduated  card.  Of  course,  these  three  models  do  not  exhaust  the 
possibilities  of  the  metal,  and  any  engineer  or  instrument  maker  can 
think  of  countless  ways  in  which  it  could  be  usefully  employed.  In 
many  cases  it  will  be  found  a  more  convenient  means  of  temperature 
indication  than  an  ordinary  thermometer.  It  may  also  be  employed 
for  automatic  cut-outs,  for  switching  electric  current  on  and  off,  relays 
for  releasing  sun-blinds,  for  turning  gas  up  and  down,  &c.  Further 
information  may  be  obtained  from  the  British  Thomson-Houston  Com- 
pany, Ltd.,  77,  Upper  Thames-street,  London,  E.C.  -1. 

Bankruptcies  and  L<iQnidations. 

E DW.  S.  Ela.ai  and  .).  .ii n  W-ildox', electricians,  li3.  King  Edward-street. 
Hull,  have  been  adjudicated  bankrupt.  The  first  meeting  of  creditors 
will  take  place  on  .June  25,  at  York  City  Bank-chambers,  Lanegate,  Hull, 
and  the  public  examination  on  July  5,  at  the  Guildhall,  Alfred  Golder- 
street,  Hull. 

Final  meetings  of  the  members  of  Fuller's  Wire  &  Cable  Companj-,  Ltd. 
Fuller's  Carbon  &  Electrical  Company,  Ltd.,  the  Fuller  Accumulator 
Company,  Ltd.,  and  John  C.  Fuller  &  Sou,  Ltd.  (in  liquidation),  will  be 
held  at  the  offices  of  Messrs.  .J.  Dix  Lewis,  Causer  &  Company,  Kennan's 
House,  Crown-court,  Cheapside.  London,  E.C,  on  July  7.  Fuller's 
United  Electric  Works,  Ltd..  has  taken  over  and  is  carrying  on  the 
undertakings  of  all  the  ab>ve-m?ntioned  companies. 


Tenders  Invited  and  Accepted. 

Carlisle  Cnr))oratioti  require  tenders  by  June  25  for  3,0U0  kw.  turbo- 
alternator  antl  condensing  plant.  Specifications  from  City  Electrical 
Engineer. 

Salford  Corporation  require  tenders  by  June  21  for  high  pressure 
steel  steam  pipes  and  sejjarator  and  for  steel  exhaust  steam  pipes,  &c. 
Specifications  from  Borough  Electrical  Engineer. 

Swindon  (Corporation  require  tenders  by  .June  26  for  3-in.  4-way 
stoneware  conduits  and  light  steel  plates.  Forms  of  tender,  &c.,  from 
the  Engineer,  Electricity  Works,  Swindon. 

Wood  Green  Council  require  tenders  by  noon  July  13  for  electric 
wiring  and  fitting  in  the  Town  Hall  and  I5ound's  Green-road  Schools. 
Specifications,  &c.,  from  the  Clerk  of  the  Council. 

The  Irvixestown  Trustees  want  tenders  by  .June  25  for  the  installation 
of  an  electric  lighting  system  for  the  town.  Particulars  from  Mr.  J.  J. 
Woods,  Lisoggeston-terrace,  Clones,  Co.  Monaghan. 

Middlesbrough  Corporation  require  tenders  by  first  jiost  July  6  for 
three  or  six  months'  supply  of  electric  lamps,  rubber  goods,  oils,  paints, 
&c.     Specifications,  &c.,  from  the  Borough  Engineer. 

Nuneaton  Corporation  require  tenders  by  9  a.m.,  Jime  30,  for  1 ,000  kw. 
d.c.  geared  turbo-generator  surface  condensing  plant  and  pipework. 
Specifications  from  tfie  Borough  Electrical  Engineer. 

Daktford  Ur'jin  Council  want  tenders  for  supply  and  erection  of  a 
rotary  conveiter,  transformer,  switchgear,  l.-t.  twin  cable  feeder,  &c. 
Specifications  from  and  tenders  to  the  Clerk  to  the  Council  by  June  26. 
Tenders  are  invited  for  the  equipment  and  running  of  electricity  supply 
works  at  C.vpe  Coast  and  tramways  at  Coomassie  (Gold  Coast!.  Further 
information  from  the  Secretary  for  Works,  Accra.  Tenders  to  the  Colo- 
nial Secretary,  Victoriaborg,  Accra,  by  Sept.  1. 

The  date  for  the  receipt  of  tenders  by  the  New  Zealand  Public 
Works  Department  for  synchronous  condensers,  service  transformers 
and  three-unit  motor  generator  in  connection  with  the  Lake  Coleridge 
hydro-eleetric  undertaking  is  extended  from  June  30  to  July  30. 

Bedford  Corporation  electricity  department  invite  tenders  for  the 
supply  and  erection  of  one  2-ton  locomotive  jib  crane,  grab  and  track 
rails,  and  steam  and  other  pipework.  Specifications  from  the  borough 
electrical  engineer,  Mr.  R.  W.  L.  Phillips,  to  whom  tenders  by  June  21. 
Newport  (Mon.)  Corporation  invite  tenders  for  turbo-alternator  and 
surface  condensing  plant,  boiler,  economisers,  draught  plant,  &c.  Speci- 
fications from  the  borough  electrical  engineer  and  tramways  manager, 
Mr.  A.  Nichols  Moore,  and  tenders  to  the  Town  Clerk,  by  June  26. 

T0TTESHA5I  District  Council  require  tenders  for  supply  and  erection 
of  electric  motor  charging  jjlant,  &c.  Particulars  from  ('apt.  H.  F. 
Wilkinson,  R.E.,  engineer  of  the  Council,  Town  Hall.  Tottenham,  N.  15. 
Tenders  to  the  clerk  and  solicitor  (Mr.  Reg.  C.  Graves)  by  noon,  .July  1. 
Glasgow  Corporation  invite  tenders  for  supply  and  erection  of  a 
10,000  kw.  steam  turbo-alternator,  with  condensing  plant,  for  the  tram- 
ways department.  Specifications  from  the  general  manager,  Mr.  .James 
Dalrymple,  and  tenders  to  the  Town  Clerk,  Mr.  J.  Lindsay,  by  July  6. 
Tenders  are  invited  (by  July  14)  for  the  supply  to  the  Postmaster 
General's  Department,  State  of  Western  Australia,  of  telegraph  and 
telephone  instruments,  &c.,  as  per  schedule  674.  Tender  forms  from  the 
High  Commissioner,  Room  406,  Australia  House,  Strand,  London,  W.C.2. 
The  Tramways  and  Electricity  Committee  of  Halifax  Corporation 
invite  tenders  for  the  supply  and  delivery  of  two  natural  draught  chim- 
ney-type water-coobng  towers.  Specifications  from  the  borough  elec- 
trical engineer  (Mr.  W.  M.  Rogerson)  and  tenders  to  the  town  clerk 
( Mr.  Percy  Saunders)  by  noon,  July  8. 

Manchester  Electricity  Committee  want  tenders  by  10  a.m.  June  25 
for  electricity  meters  (specification  21),  time  switches  (22),  potential  and 
current  transformers  (23),  motor  starting  switches  (24)  and  oontinuous- 
and  alternating-current  motors  (25).  Specifications,  &c.,  from  Mr.  F. 
E.  Hughes,  Town  Hall,  Manchester. 

Dundee  Corporation  invite  tenders  for  steam-feed  and  water  piping 
and  two  turbine  driven  feed  pumps.  Specifications  from  the  General 
Manager  and  Engineer,  and  tenders  to  the  Town  Clerk  b}'  .June  24. 

Dundee  Corporation  also  require  tenders  by  June  23  for  wiring  the  new 
City  Hall.  Specifications  from  the  City  Architect,  91,  Commercial- 
street,  Dundee. 

The  New  South  Whiles  Government  Railways  &  Tramways 
Department  require  tenders  by  August  4  for  two  1,000  kw.  rotary 
converters,  six  3(>5  kw.  s.  phase  transformers  and  two  blower  sets  ;  oi 
(alternatively)  two  1,000  kw.  rotary  converters  and  two  three-phase 
oil-insulated  self-cooled  transformers.  Specifications  from  the  Chief 
Electrical  Engineer  for  Railways. 

Tenders  are  required  (by  Aug.  3)  for  the  supply  and  erection  at  Perth 
(W.A.)  of  326  accumulators  (in  accordance  with  Schedule  W.A.  668), 
and  also  (by  Aug.  2  and  5  respectively)  for  (a)  aluminium  sheet,  brass 
rod,  &c.  (schedule  769)  and  (b)  platinum  wire,  gold  and  silver  wire,  &c. 
(schedule  768),  for  the  Australlan  Common-wealth,  Postmaster- 
General's  Depart.ment,  New  South  Wales.  Forms,  &c.,  from  the 
High  Commissioner,  AustraUa  House,  Strand,  London,  W.C.  2. 

Clacton  Urban  Council  has  accepted  the  tender  of  the  English  Electric 
Company  for  a  Diesel  engine  and  generator. 

Ormskibk  Guardians  have  accepted  the  tender  of  Browett,  Lindley 
&  Company  for  a  40-kw.  220-volt  steam-driven  generating  set,  at  £940. 

Dartford  Urban  Council  has  accepted  the  following  tenders :  John 
Thompson,  Water  Tube  Boilers,ILtd.,  boiler,  £5,64 T;  Johnson  &  PhiUi 
duplicate  bus-ljars,  £765. 


680 


THE  ELECTlilllAX. 


June  18,  1920. 


Patent    Record. 


SPECIFICATIONS  PUBLISHED. 
The  Mlowint  abstract  rrom  seme  ot  the  spcci^calions  recently  published  havt  bun 
tPKiaSly  compiled  by  MsssKS.  Mbwborn,  Ellis  &  Co..   Chartered   Patent   Attnls. 
70  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  lor  differs  /rom  the  dale  on  which  the  application  was  lodtet 
ft  the  Patent  OtHce  the  tarmer  is  si^en  in  brackets  alter  ihe  title. 
19W  Specifications. 
141.480  Bi.sNS  Si  Ferranti..  Lto.     Elrciric  transformers.    (18/3/19.) 
141.483  CsiCK.     Arc-lamps.     |21  3  19.i 
141  488  Raworth.    Regenerative  control  of  electrically-propelled  vehicles  or  trains. 

(23/3,19.) 
141,550  Western   Electric  Co.  &  Deakin.     Mixed  manual  and  machine-switching 
telephone  exchange  systems,  and  the  designation  of  subscribers"  lines  therein. 
(6/6/19.) 

141.554  Olivetti.    Magneto-electric  machines.    (116/19.) 

141.555  Olivetti.     Magneto-electric  machines.    (116,19.) 

141,559  Gush.     Means  for  mounting  electrodes  employed  in  the  prevention  of  corrosion 

in  steam-boilers,  condensers  and  the  like.    ( 18/6y  19,) 
141,577  Marks.    (Spardon    Electrical    Products   Co.)     Electrical    fire-alarm    systems. 

(9,7/19.) 
141,584  Dale.    Apparatus  for  converting  direct  electric  current  into  high-frequency 

alternating  current.    (18  7/19.) 
141,587  Chandler.    Wireless  direction  finding  apparatus.    (257/19.) 

Consists  in  combining  with  a  direction  finding  apparatus  a  corrector  coil  or  coils, 
or  loop,  in  which  the  waves  produce  a  current  which  can  be  adjusted  to  neutralise 
the  voltage  produced  in  the  direction  finding  aerials  owing  to  the  mutual  induction 
between  the  latter  and  the  metal  work  of  the  aircraft  or  the  like,  the  coil  or  coils 
preferably  being  connected  through  a  switch  *hich  is  rotated  as  the  direction  finding 
apparatus  is  rotated,  through  a  wave  change  switch  and  through  variable  resistances 
and/or  condensers,  and  or  inductances. 
141.604  Roberts  iMATSDN.  Sending-keys  for  electric  telegraphs.  (19/2/19.)  (Divided 
Application,  on  139.259.)  . 

141.633  O'Neil.    Electrical  indicating  devices.    (24/7/18.)    (Divided  Application  on 

141.388.) 

141.634  O'Neil.     Electrical  indicating  devices.    (24,7/18.)    (Divided  Application  on 

141.388.) 

1920  Sp^ciFicATnNS. 
141,305  Hepburn.     Electrolysers.    (22'2/19.)    (Divided  application  on    139,296.) 

141.310  Sterling  Telephone  &  Electric  Co.  &  Davey.    Automatic  telephone  ex- 
change system.    (31/12/18.)     (Divided  application  on  141,106.) 

141.311  Sterling  Telephone  Si  Electric  Co.  &  Davey.    Automatic  telephone  ex- 
change system.    (31/12/18.)    (Divided  application  on  141.106.) 

141.312  Sterling  Telephone  &  Electric  Co.  &  Davey.    Automatic  telephone  ex- 
change system.    (3I/12/18.)    (Divided  .ipplication  on  141.106.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Names  within  parentheses  are  those  or  communicators  of  Invenilont 

January  16,  1920, 

1,500  Akt.  Ges.  R.  Bosch.    Devices  for  preventing  starting  of  electrically  ignited 

engines.     (27  3. 16.  Germany.) 
1,507  American  Bosch  Magneto  Corpn.    Housings  for  mechanical  interrupters  of 
electric  ignition  apparatus.    (7, 2  19,  U.S.) 
January  17.  1920. 
1.529  Hodges.    Commutators. 
1.541  Dean-Osoood.    Electric  heating  element. 

1.551  Beavah  &  Hopper.    Induction  incandescent  lamps. 

1.552  Beavan  &  Hopper.    Metal  filament  vacuum  and  gas-filled  incandescent  lamps. 
1.566  Hodges.    Fusible  cut-outs  and  distribution  fuse  boards. 

1.570  Boucherot.    Armoured  cables.    (1.5,14,  France.) 
1.583  Hunt.    Insulation  of  conductors  of  submarine  cables, 
1,587  Ferramti  &  Wall.     Electricity  meters,  &c. 
1,591  B.T-.H.  Co.,  DuRRANT  &  Youno.    Electrical  condensers. 
1,610  Grafton.     Electrical  brush  eear. 

January  19,  1920. 
1.612  Dean-Osgood.     Electric  fire. 
1,627  Conner  &  Puckette.    Circuits  of  ignition  systems. 
1.635  Baden-Powell.     Visual  telegraphy. 
1,645  Hearn,     Electrically-heated  apparatus. 
1,650  Merryweather  &  Osborne.    Electrically-operated  pumps. 
1,659  B.T.-H,  Co.    (G.E.  Co.)     Electric  devices. 
1,670  Wilson.     (Buckley.)    Commutators. 

1,687  Akt.-Ges.  R.  Bjsch.     Ignition  apparatus.    (15/3/19,  Germany.)  > 

1,694  George.    Tramcar  trollies. 

January  20,  1920. 
1.750  Readett.     Electric  welding,  brazing.  &c..  machines. 
1,763  Reyrolle.    (Van  Steveren.)     Protective  arrangements  for  electrical  distribution 

systems, 
1,768  Hansen.     Electrically  propelled  vehicle. 

1,810  B.T.-H.  Co.    (G.E.  Cx).)     Rotary  electric  transforming  apparatus. 
1,821  MosER.     Electric  switches.    (19/4/19,  France.) 
1.840  CiE  F!!ancaise  des  Metaux.     Electric  induction  furnaces.    (7/2/19,  France.) 

1.843  Akt.-Ces.  R.  Bosch.     Battery  ignition.     (25  11/18,  Germany.) 

1.844  Akt.-Ges.  R.  Bosch.     Electric  lighting  of  automobiles. 

January  21,  1920. 
1.871  EccLEs  Si  Vincent.    Wireless  telegraphy  and  telephony. 
1,873  Tucker.     Electric  switches. 
1,880  Meyer.     Electric  heater  and  disinfector  for  beds, 
1,887  Fraser,    Electric  burglar  alarm. 
1,893  Dallisai.     Electric  hand  lamps. 
1,959  Harris.     Electricity  motor  meters. 
1,966  MosER.    Electric  switches. 
1,973  Akt.-Ges.  Brown.  Boverie  et  Cie.    Controllers  for  high-voltage  direct-current 

railways.     (21/1/19.  Switzerland.) 
1,978  Akt.-Ges.  R.  Bdsch.     Projector  for  glow  lamps.     (11/5/19.  Germany.) 
1,981  Ashcroft.     Electrolytic  production  of  magnesium  from  anhydrous  magnesium 

chloride. 
2,005  Rees.    Wireless  telegraphy  receivers. 

January  22.  1920. 
2.031  Bolton.    Apparatus  for  grinding  electric  accumulators  or  distributors. 
2.054  Hollingworth.     Electromagnetic  wave  signalling. 
2.069  Lignori.    Transformers. 
2,084  B.T.-H.  Co.    (G.E.  Co.)     Electromagnetic  switches. 

January  23.  1920. 
2.130  Davis  &  Digger.    Clips  for  holding  electric  conduits. 
2.133  Automatic  Telephone  Mfg.  Co.  &  Savin.    Automatic  telephone  systems. 
2.151  Tweedale.     Electrical  machinery. 
2,175  Thomas  Transmission.  Ltd.     Ignition  for  engines. 
2.186  Siemens  Bros.  Dynamo  Works  &  Parker.    Dynamo-electric  machines. 
2,338  AiREY.  Bryan.  Fortescue  &  Macr  ry.  Valves  or  tubes  for  wireless  telegraphy,  &c. 
January  24,  1920. 

2.236  KiTCHiH.     Electrical  resistances,  potentiometers,  &c. 

2.237  Chatten.    Transmitters  for  electric  signalling  systems. 
2,296  Simpson.    Cooling  systems  for  turbo-generators. 

2.302  Lucas  &  Urquhart.    Automatic  switches  for  dynamos. 

2.303  British  Arc  Welding  Co.  &  Ooden.     Electrodes  for  electric  arc  welding. 

2.304  Marks.    (Oestesreichische    Siemens-Schuckert   Werke).     Electrical    trans- 

ference of  designs  in  textile  arts. 
2,327  Petter.    Apparatus  for  electric  heating  of  hot  bulb  engines. 


Companies*  Reports,  &c. 

The  dirpctoi-s  of  1 1.  c.  11a\vki;>;.  Lrn..  Iimm-  (Uclaii-l  an  iiit;iim  divi- 
dend on  the  onliiimy  .ihures  iit  llie  rati-  of  li  jht  ivut.  [kt  iiiiiuiin  fur  the 
half-year  enilinu  to  .June  30. 

The  Globe  Tklehkai-h  &  TnrST  Co.,  Ltd.,  has  doilund  a  linal 
dividend  for  year  ended  May  31  of  148.  jht  share,  ta.x  five,  making 
10  per  cent,  for  the  year,  eompan-d  with  5  jht  cent,  in  the  previous 
year. 

In  eonneetion  with  the  new  issue  of  tKiO.llOO  in  £1  onlinarv  shares  by 
Messrs.  .A.  Reykolle  &  Company,  Ltd.,  our  a>ail  rs  aiv  ivniinded  that 
the  list.s  will  be  closed  on  Saturday,  June  19,  but  applications  ivccived  by 
jMJst  on  .Mondnv.  the  2Ist  inst.,  will  receive  consideration. 

The  report  of  iliuKLEES,  Bickertok  &,  Day,  Ltd.,  for  tlic  year  ended 
Maivh  :)1 ,  1!I2(',  states  that  the  net  j)ro(it,  after  providing  for  depreciation, 
excess  profits  duty,  &c.,  is  £41,842.  The  directors  recommend  a  divi- 
dend on  the  ordinarv  shares,  making  1 2.J  per  cent.  ( tax  free )  for  the  year ; 
£5,000  is  to  be  placed  to  reserve,  leaving  £7,510  to  bo  carried  forward. 

The  revenue  of  the  Lewe.s  &  Disthut  Ei.EfTRif  Sipi'i.y  Company',. 
Ltd.,  for  1919  was  £5,013  and  working  expenses  were  £3.85tj.  leaving 
£I,15(>.  After  providing  £440  for  debenture  interest  and  writina  off 
£248  in  respect  of  obsolete  material  and  adding  interest  (£101)  and  £8138 
brought  forward,  the  available  balance  is  £1,437,  of  which  £600  has  beea 
placed  to  renewal  fund  and  £837  carried  forward. 

The  directors  of  the  Great  Northern  Teleouaph  Company,  Ltd. 
(of  Denmark),  propose  for  the  year  1919  the  distribution  of  a  total 
dividend  and  bonus  of  22  per  cent.,  including  5  per  cent,  already  ])aid, 
and  to  transfer  £()1.111  to  reserve  and  renewal  fund,  and  £.55,o5(>  to 
renewal  fund  for  cable  steamers.  A  sum  of  f41,t)<)7  has  been  allotted  to- 
the  pension  fund,  and  is  it  also  proposed  to  set  aside  £305,5515  for  extra- 
ordinary taxes,  and  to  carry  forward  £141,606. 

At  the  recent  meeting  of  the  Trowbridge  Electric  Supply  Com- 
pany', Ltd.,  it  was  reported  that  the  past  year's  profit  was  £522,  and  with 
the  amount  brought  forward  the  available  total  was  £562.  Dividend* 
of  5  per  cent,  on  the  ordinary  and  ))refcrence  shares  were  declared,  a  sum. 
of  £275  was  transferred  to  depreciation,  and  £122  carried  forward.  The 
chairman  (Mr.  Blake)  said  the  company  was  in  a  transition  stage.  The 
electric  supply  had  been  a  great  boon  to  the  town,  and  the  amount  of 
current  used  was  proof  that  the  undertaking  was  needed.  They  were 
much  indebted  to  Messrs.  Edwards  and  Armstrong  for  the  economical 
way  they  ran  the  works  and  for  making  such  a  great  success  of  the  under- 
taking. It  was  decided  to  increase  the  capital  from  £4,000  to  £6,000  by 
the  issue  of  2,000  ordinary  shares  of  £1  each. 

The  receipts  of  the  Delhi  Electric  Tramway.s  &  LiOHTrNO  Compaxy,^ 
Ltd.,  for  1919  were  £47,591  (£15,093  from  tramways  and  £32,498  from, 
electric  supply).  The  net  revenue  is  £20,430,  compared  with  £18,010 
in  1918.  The  profit  (including  that  on  exchange)  was  £14,081,  after 
charging  general  expenditure  in  London  and  Delhi,  debenture  interest, 
depreciation,  pro\iding  a  reserve  of  £,500  for  taxation  in  IniUa  and  adding 
£2,,500  to  reserve  for  renewals.  It  is  proposed  to  write  £5,000  off  balance 
of  preliniinaiy  expenses,  to  pay  7  per  cent,  per  annum  upon  the  preferred 
and  participating  shares  (requiring  £7,000)  and  Is.  4,{d.  per  share  upon 
the  ordinary  shares,  leaving  £87.  With  amount  brought  fonv  ard  the 
balance  to  be  carried  forward  is  £1,362.  Additions  to  plant  made  during 
the  year  amount  to  £3,073.  Further  plant,  equipment  and  mains  required 
to  meet  the  growing  demands  have  been  ordered,  and  the  question  of 
providing,  for  future  developments  is  receiving  consideration. 

The  total  receipts  of  the  Greenock  &  Port  Glasgow  Tramways 
Company'  for  1919  were  £73,364,  and  after  meeting  expenses,  including 
£2,146  for  mortgage  interest,  amounts  payable  under  agreements  with 
Corporations  (£i,473),  and  setting  aside  £(i,000  for  renewals,  the  surplus 
is  £7,319,  making,  with  £4,876  brought  forward,  and  £2,500  transfern-d 
from  reserve,  a  total  of  £14,()94.  The  directors  have  placed  £1,778  to 
sinking  fund  for  loan  redemption,  and  after  paying  the  5  per  cent,  pre- 
ference dividend,  it  is  proposed  to  pay  16s.  per  share  on  the  ordinary 
shares  (£9,200)  and  to  carry  forward  £217.  The  continued  rise  in  wages 
and  in  the  cost  of  materials  has  rendered  an  increase  of  fares  an  urgent 
necessity.  The  Greenock  Corporation  have  been  applied  to  for  a  modifi- 
cation of  the  fares  specified  in  the  lease  of  1902  ;  but,  notwithstanding^ 
that  costs  have  more  than  doubled  since  the  pre-war  period,  and  that 
fares  have  remained  the  same,  the  Corporation  declined  to  agree  to  any 
upward  revision.  The  directors  therefore  propose  to  take  proceedings 
under  the  Courts  (Emergency  Powers)  Acts  in  order  to  obtain  a  revisioni 
of  the  terms  of  the  lease. 

The  net  profit  of  Marconi's  WireleS!<Telkc:h\ph  Ca.MPAXY,  Ltd.,  for 
1919  was  £1 ,220,739  (including £590,(11" i  from  the  Government  as  damages 
for  breach  of  contract),  compared  with  i:597,9:!.S  in  1918.  \Vith£463,787 
brought  forward  the  total  is  £1,684,526.  A  dividend  of  25  per  cent.  has. 
been  declared  on  the  old  ordinary  shares  and  22  per  cent,  on  the  preference 
shares,  and  it  i.s  also  propo.sed  to  pay  a  bonus  of  5s.  per  share  on  the  ordi- 
nary and  jirefercnce  shares,  and  to  carry  forward  £955.202  (against 
£463,787).  No  .settlement  has  been  made  with  any  of  the  Government 
Departments  in  respect  of  the  company's  claims  arising  out  of  the  war 
or  for  services  rendered  during  the  war.  In  consequence  of  unfavour- 
able rates  of  exchange  wliich  obtained  at  the  end  of  the  vear,  considerable 
sums  of  money  have  been  allowed  to  remain  abroad  on  deposit  or  invested 
in  Foreign  Government  securities.  A  sum  ap[)roximating  f58,0C(J  has 
been  debited  to  profit  and  loss  account,  calculating  the  rate  of  exchange 
on  Dec.  31,  as  though  the  money  had  been  brought  home  at  that  date, 
and  the  loss  incurred.  A  sum  of  £56,000  has  also  been  written  off,  repre- 
senting depreciation  in  investments  in  British  and  Foreign  Government 
securities.   Lord  Haldane  has  been  appointed  a  director  of  the  company. 
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The  revenue  of  the  Cork  Electric  Tramways  &  Lightikg  Compasy, 
Ltd.,  for  theyear  1919  was  £90,801, andexpenseswere £70,734.  Adding 
balance  from'  1918,  the  amount  available  is  £19,176.  A  sum  of  £6,500 
has  been  added  to  reserve  for  depreciation  and  renewals,  and  £4,000  to 
maintenance  reserve,  and  after  payment  of  the  div-idend  on  the  5  per 
cent,  cumulative  preference  shares  it  is  proposed  to  carry  the  balance 
(£2,512)  forward.  The  revenue  showed  an  increase  of  £11,941  over 
1918  (tramways  £4,930,  lighting  and  power  £(5,232,  and  other  revenues 
£779),  but  the  expenses  increased  by  £13,349.  Of  the  Increased  expen- 
diture £5,181  was  for  maintaining  and  operating  the  tramways,  £5,589 
for  generating,  £869  for  lighting  and  power  maintenance,  and  £1,710  for 
general  and  administrative  charges.  The  Board  of  Trade  sanctioned  in 
August  last  an  increase  in  tramway  fares,  and  the  revenue  has  since 
materially  improved.  With  regard  to  lighting  and  power,  although 
business  continues  to  extend,  the  increased  revenue  is  mainly  due  to  the 
additional  charges  imposed  to  meet  the  continuous  increases  in  generating 
and  maintenance  expenses.  Further  adjustments  of  charges  are  under 
consideration  to  meet  increased  cost  of  coal  and  wages.  The  capital 
expenditure  (£13.290)  has  been  mainly  for  house  services,  cables  and 
additional  plant  for  the  power  station.  It  has  been  necessary  to  instal 
additional"  plant  to  meet  the  demand  for  new  lighting  and  power  con- 
nections, and  these  extensions  (including  a  2,000  kv.  Curtis  turbine)  are 
in  course  of  construction.  The  lease  of  the  Lighting  Order  from  Cork 
Corporation,  which  expired  in  August,  1918,  has  been  renewed  for  40 
years,  subject  to  the  approval  of  the  Board  of  Trade. 

The  report  of  the  Lascashere  Power  Coxstruction  Cojipaxy,  Ltd., 
states  that,  as  a  result  of  the  Parliamentarj'  Company's  operations  for 
the  year  1  19,  that  company  has,  after  payment  of  debenture  interest 
and  placing  of  £15.000  to  reserve,  declared  a  dividend  of  7  per  cent,  upon 
its  issued  share  capital,  all  of  which  is  held  by  the  Construction  Company. 
This  mil  produce  £35,660,  and  \vith  interest,  &c.,  the  total  receipts  for 
the  year  amount  to  £41,477.  Deducting  debenture  interest,  trustees" 
fees  and  general  expenses  (£17,219)  and  adding  £8,441  brought  forward, 
the  available  balance  is  £32,699.  The  directors  recommend  payment 
of  dividends  at  rate  of  6  per  cent,  per  annum  on  the  cumulative  con- 
vertible first  preference  shares,  at  rate  of  7  per  cent,  per  annum  on  the 
seven  per  cent,  cumulative  participating  preference  shares,  and  at  rate 
of  6  per  cent,  per  annum  on  the  paid  ordinary  shares,  leaving  £9,648  to 
carry  forward.  Owing  to  the  change  from  war  to  peace  conditions, 
and  es])ecially  to  the  reduction  in  working  hours  in  practically  all  indus- 
tries, the  Parliamentary  Company's  output  has  not  quite  maintained 
the  normal  rate  of  expansion,  but  in  spite  of  the  difficulties  the  trading 
result  has  imprjved,  and  the  Parliamentary  Company  has  been  able  to 
increase  its  dividend  from  6  to  7  per  cent.  New  contracts  entered  into 
during  the  year  wiU  have  the  eiiect  of  approximately  doubling  the  Com- 
panysoutput  as  soon  as  the  plant  on  order  is  in  commission.  In  addition 
enquiries  have  been  received  considerably  in  excess  of  the  Company's 
capacity  to  supply  even  when  the  present  extensions  are  completed. 
The  continued  high  price  of  coal  seems  to  have  brought  home  to  power 
users  in  every  industry  the  great  advantages  of  central  electric  power 
supply.  The  extensions  at  the  power  station  are  making  good  progress, 
and  it  is  hoped  that  the  first  of  the  two  10,000  kw.  sets  on  order  will  be 
operating  in  October,  and  the  second  about  four  months  later. 

Sir  Frederick  Green,  K.B.E.,  presided  over  the  meeting  of  the  XJxited 
River  Pl.ate  Telephone  Company,  Ltd.,  and  after  an  analysis  of  the 
report  and  accounts  (abstracted  in  our  last  issue),  he  stated  that  owing 
to  the  shortage  of  switchboard  capacity  they^  had  unfortunately  not  been 
able  to  give  a  service  to  all  who  required  it,  notwithstanding  the  bringing 
into  use  of  a  new  common  battery  exchange  in  Buenos  Ayres  last  .luly. 
By  adopting  certain  methods  permissible  only  in  times  of  difficulty  they 
had  been  able  to  sujiply  telephones  to  6,168  new  subscribers,  making  the 
total  number  of  stations  78,171  against  72,005  at  the  end  of  1918.  At 
present  there  were  over  5,000  on  the  waiting  list  in  Buenos  Ayres,  which 
it  would  be  impossible  to  reduce  to  any  extent  until  the  additional 
switchboards  (some  of  which  were  in  the  course  of  erection)  were  com- 
pleted. The  new  switchboards,  with  one  exception,  were  merely  addi- 
tions to  existing  exchanges.  To  provide  the  further  telephone  facilities 
W'hich  are]  urgently  needed  it  has]  been  necessary  to  prepare  schemes 
for  new  exchanges  in  other  parts  of  the  capital.  Until  recently  there 
were  difficulties  in  connection  with  the  introduction  of  an  automatic 
system  into  a  city  where  telephone  service  was  already  being  given  by 
manually  operated  exchanges,  but  those  difficulties  had  now  been  over- 
come, and  so,  after  careful  consideration,  the3'  came  to  the  conclusion  to 
adopt  the  automatic  system  for  Buenos  Ayres,  and  they  had  therefore 
ordered  one  of  the  Strowger  type,  similar  to  that  in  use  at  Cordoba  and 
Rosario  for  some  years.  It  was  being  manufactured  in  England, 
and  should  no  unforeseen  delay  take  place  it  was  hoped  deUvery  was 
made  during  the  early  part  of  next  year.  The  Government  regulations, 
which  had  hindered  the  company's  progress  and  expansion,  had  been 
modified,  but  the  difficulty  of  obtaining  supplies  would  now  cause  dela}'. 
Their  new  exchanges,  together  with  the  continued  expansion  of  the 
business,  would  mean  a  considerable  e-xpenditure,  and  it  would  be  neces- 
sary to  i^rovide  further  capital.  It  was  therefore  resolved  to  increase 
the  capital  of  [the  company  from  £2,000,000  to  £2,500,000  by  the 
creation  of  100,000  new  sha'res  of  £5  each. 

ilr.  James  Gray,  who  presided  over  the  annual  meeting  of  the  Electric 
Construction  Company,  Ltd.,  on  the  10th  inst.,  stated  that  the  gross 
profit  for  the  past  year  was  £400  more  than  in  1918-19,  but  the  net 
profit  was  £2,511  less,  due  to  an  increase  in  general  charges  (income  tax, 
rates,  insurance,  &c.).  The  usual  interim  dividends  of  7  per  cent,  per 
annum  on  the  preference  and  6  per  cent,  on  the  ordinary  shares  were 
paid  and  they  were  now  paying  final,  dividends  of  7  per  cent,  on  the 
preference  and  9  per  cent,  per  annum  on  the  ordinary  shares  (making 


75  per  cent,  for  the  year),  and  also  a  bonus  of  24  per  cent,  on  the  ordinary 
shares.  The  transfer  to  general  reserve  was  £10,662  12s.,  leaving  to  be 
carried  forward  £39,781.  The  company's  lease  of  the  premises  at 
Millwall,  which  were  occupied  by  the  Electrical  Power  Storage  Company, 
had  been  sold.  They  had  expended  on  additions  to  plant  and  buildings 
£44,883.  The  extension  consisted  of  three  bays  measuring  330  ft.  by 
1 10  ft.  and  the  whole  of  their  switchgear  department  had  been  transferred 
to  the  new  shops,  a  greatly  increased  output  being  now  possible. 

Having  given  an  analysis  of  tlie  report  and  accounts,  Jlr.  Gray  drew 
attention  to  the  fact  that  £20,000  had  been  paid  on  account  of  excess 
profits  duty  to  March  31,  1919,  leaving  the  balance  for  that  year  and  the 
full  assessment  for  tlie  year  ended  March  31,  1920,  to  be  deducted  from 
the  balance  carried  forward  of  £39,781  7s.  4d.  The  proposed  corporation 
profits  tax,  if  confirmed,  would  also  fall  to  be  deducted  from  the  carry 
forward,  but  the  amount  available  was  more  than  sufficient  for  those 
requirements.  When  war  broke  out  the  manufacturing  electrical  in- 
dustry was  emerging  from  a  long  period  of  depression,  caused  largel.v  by 
strenuous  and  unfair  foreign  competition,  and  the  excess  profits  duty 
had,  therefore,  weiglied  hearily  upon  the  industry  in  consequence  of  low 
pre-war  standards.  In  the  case  of  their  company  the  sums  paid  in 
excess  profits  duty  and  munition  le\ies  since  their  inception  had  exceeded 
the  dividends  to  the  ordinary  shareholders  after  deducting  income-tax. 
It  would  be  difficult  to  find  words  more  forcible  than  those  used  by  the 
Chancellor  of  the  Exchequer  last  year  in  favour  of  the  abolition  of  excess 
profits  dut.v,  but,  to  the  surprise  of  the  community,  he  had  not  only 
decided  to  continue  the  duty,  but  to  increase  it  from  40  to  60  per  cent, 
as  from  Jan.  1  last.  Every  reasonable  person  acknowledged  that  the 
mone.y  had  to  be  found,  and  was  ready  to  pay  his  share,  but  what  he 
objected  to  was  an  unfair  distribution  of  the  burden.  Excess  profits 
duty  was  imposed  in  a  time  of  stress  and  it  served  its  purpose,  but  to 
continue  it  was  a  direct  encouragement  to  extravagance,  and,  in  his 
opinion,  it  would  not  conduce  to  increased  production,  which  was  vital 
1 0  the  rehabilitation  of  the  country's  finances.  The  labour  outlook  was 
rtill  very  uncertain,  although  the  relations  with  their  own  men  were 
quite  satisfactory,  and,  provided  there  was  no  dislocation  by  strikes  or 
otherwise,  they  looked  forward  with  complete  confidence  to  the  results 
of  the  new  year. 


Ne>v  Companies. 

ANGLO  RUSSIAN  ENGINEERING  COMPANY  (BIRMINGHAM),  LTD. 
(167,4,58) — Private  company  ;  reg.  May  14,  capital  £1,000  in  5s.  shares, 
to  carry  on  the  business  of  electricians,  mechanical  engineers,  manufac- 
turers of  and  dealers  in  electrical  apparatus,  &c.  Secretary,  J.  Hastings. 
Reg.  office,  20,  Guildhall-buildings,  Stephenson-street,  Birmingham. 

W.  CANNING  &  COMPANY,  LTD.  (167,927.)— Public  company; 
reg.  June  1,  capital  £450,000  in  £1  shares.  The  objects  are  :  To  carry  on 
the  business  of  manufacturers  of  and  dealers  in  polishing  and  plating 
plant,  machinery,  apj)aratus,  and  materials  for  electro  platers,  polishers 
and  electro-depositors,  electrical  and  general  engineers,  &c.,  and  to  adopt 
an  agreement  with  E.  R.  Canning.  First  directors  are  E.  R.,  T.  R.  and 
A.  B.  Canning,  E.  Williams,  and  G.  A,  Pope.  Reg.  office,  137,  Great 
Hampton-street,  Birmingham. 

CATCHPOLE  &  MAURICE,  LTD.  (167,513). — Private  company. 
Reg.  May  17,  capital  £5,000  in  £1  shares,  to  take  over  the  business  of 
wholesale  and  export  electrical  and  mechanical  engineers  and  merchants 
formerly  carried  on  by  A.  E.  Catchpole  and  E.  Maurice.  First  directors 
are :  A.  E.  Catchpole",  C.  B.  Maurice,  F.  W.  Dennis  and  W.  N.  ScoveU. 
Reg.  office  :  Albion  House,  59-61,  New  Oxford-street,  W. 

DURELCO,  LTD.  (167,994).— Reg.  June  4,  capital  £300,000  in  £1 
shares,  to  acquire  all  or  the  majority  of  the  shares  in,  and  the  under- 
takings of  Duram,  Ltd.,  Cryselco,  Ltd.,  and  Metal  JIanufacturers,  Ltd., 
and  to  carry  on  the  business  of  manufacturers  of  drawn  wire  and  electric 
lamps,  and  all  articles  made  of  molybdenum  and  other  metal,  &c.  First 
directors  are  :  W.  L.  T.  Arkwright,  J.P..  the  Earl  of  Kintore,  P.  H.  G. 
Powell-Cotton,  Capt.  E.  G.  S.  Churchill,  D.L.,  J.P.,  G.  G.  Craig,  W.  W. 
Worthinaton.  J. P.,  and  J.  C.  Moulden.  Reg.  office:  Thanet  House, 
231-2,  Strand.  W.C. 

GALPIN,  HALL  &  COMPANY,  LTD.  (168,026).- Private  company. 
Reg.  June  4,  capital  £6,000  in  £1  shares,  to  take  over  the  business  of  a 
gas,  electric  and  general  engineer,  carried  on  by  S.  B.  Galpin  at  Scun- 
thorpe and  Frodingham.  Permanent  directors  :  S.  B.  Galpin  (manager), 
J.  M.  Hall  (managina  director  and  secretary)  and  G.  Foster.  Reg. 
office  :   200,  High-street,  Scunthorpe,  and  Frodingham,  Lines. 

GARRETT,  GREEN  &  COMPANY,  LTD.  (166,907.) — Private  company  ; 
reg.  April  29,  capital  £4.000  in  £1  shares,  to  take  over  the  business  ot 
electrical  and  mechanical  engineers  carried  on  by  G.  W.  Green  and  R.  L. 
Calder  as  "'  Garrett,  Green"&  Company."  First  directors  are  G.  W. 
Green,  R.  L.  Calder,  G.  W.  Green,  sen.,  and  W.  J.  Calder.  Reg.  office, 
139,  Derby-street,  Burton-on-Trent. 

GOODALL  ELECTRIC,  LTD.  (167,261) — Private  company.  Reg. 
May  8,  capital  £2,000  in  £1  shares,  to  take  over  the  business  of  elec- 
tricians carried  on  by  T.  J.  Stapley,  W.  J.  Mills  and  T.  C.  Jones  at  Liver- 
pool as  the  Standard  Electric  Company.  First  directors  are  L.  Jackson 
and  T.  R.  M.  Chetter.     Reg.  office  :  64,  County-road,  Walton,  Liverpool. 

HAYS,  STANDEN  &  COMPANY,  LTD,  (167,869.)- Reg.  May  31, 
capital  £50,000  in  £1  shares,  to  take  over  the  business  of  engineers, 
merchants  and  manufacturers  carried  on  as  Hays,  Hunter  &  Standen, 
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Ltd.,  and  tu  carry  on  same  nnd  the  biisinosa  of  dealers  in  inachinLTy  luul 
plant,  castings  for  electrical,  nuitor  and  allied  industries,  switclies,  lanip- 
holdcrs,  &c.  First  directors  arc  .)  I).  Garrett,  P.  J.  Hays  and  H.  \V. 
Standcn.     Kci;.  otlice.  71,  Smithwark-stn-ct,  S.E. 

VICKEES  BRITISH  EAST  AFRICA,  LTD.  ( l(>8,013).— Private  company. 
Reg.  .hinc  4,  capital  l;^.lMlO  in  £1  sliatvs,  to  carry  on  tlic  business  of 
manufacturerj  of  and  dealers  in  stt'el,  iron,  brass  and  metals,  ship- 
builders, ordnance  manufacturers,  electricians,  &c.  First  directors  are 
•Sir  Francis  Barker.  S.  \'.  Dardier  and  X.  Kobinstui.  Hei;.  olliie  : 
Vickers  House,  Broiulw.iv.  W'cstmiiisttr.  S.W.  1. 


Forty   Years  Ago. 

(The  Electrici-vx,  Ju.ne  1  i,  1880.) 
Scottish  Telephonic  ExtH.\NO.E. — The  number  of  subscribers  is 
increasing,  and  the  number  of  conversations  by  telephone  passed  through 
this  exchange  exceeds  2,UO0  per  week,  which  makes  the  average  about 
30  per  subscriber,  there  being  about  90  subscribers,  of  whom  20  or  more 
were  at  the  time  of  information  not  yet  joined  up. 

SociETV  OF  Arts. — The  Council  of  the  Society  of  Arts  attended  on 
Monday  last,  at  Marlborough  House,  when  the  Prince  of  Wales,  as  Presi- 
dent of  the  Society,  presented  to  Sir  William  Thomson.  F.R.S.,  D.C'.L., 
LL.D.,  the  Soeietys  Albert  Medal,  awarded  to  him  in  1870, "'  on  account 
of  the  signal  services  rendered  to  arts,  manufactures  and  commerce  by 
his  electrical  researches,  especially  with  reference  to  the  transmission  of 
telegrapliic  messages  over  ocean  cables  "  ;  and  to  James  Prescott  Joule, 
F.R~S  ,  LL.D.,  D.C.L.,  the  .Aibcrt  Medal  for  the  present  year,  awai-dcd 
to  him  "  for  having  established,  after  more  laborious  research,  the  true 
relation  between  heat,  electricity,  and  mechanical  work;  thus  affording 
to  the  engineer  a  sure  guide  in  the  application  of  science  to  industrial 
pursuits." 

Telegk.\phic  Progress. — The  telegraphic  service,  says  "Engineering," 
between  the  United  States  and  Euroiie  is  in  a  satisfactorj-  condition,  but 
there  is  no  good  communication  by  wire  between  North  and  South 
America,  or  between  the  United  States  and  Asia.  Europe,  on  the  other 
hand,  has  been  wonderfully  active  in  the  extension  of  lines  and  cables  to 
other  Continents.  There  are  now  two  cables  between  France  and 
Algiers  ;  Cairo  and  Khartoum  have  been  connected  ;  a  wire  has  been 
carried  to  Cabul ;  the  Transvaal  has  been  connected  with  Cape  Town  ; 
and  the  latter  place  is  now  in  connection  with  Europe,  vh  Natal,  Delagoa, 
Mozambique,  Zanzibar  and  Egypt.  Another  line  has  been  established 
between  Asterabad  and  Titlis.  through  the  whole  of  Persia,  while  Russia 
is  extending  its  telegraphic  network  to  Eastern  Siberia.  Much  progress 
has  been  made  in  the  domestic  telegraphic  system  of  Brazil,  especially 
in  the  interior;  a  cable  has  been  laid  along  a  good  part  of  the  western 
coast  of  South  America  ;  and  all  the  settled  portions  of  Australia  and 
New  Zealand  are  now  in  active  communication  with  one  another  as  well 
as  with  Europe.  A  new  cable  connects  Port  Dar\rin,  the  northern 
terminus  of  the  trans-continental  line  of  Australia,  with  Java,  Singapore, 
Malacca  and  Penang.  Several  cables  have  been  laid  in  the  Baltic.  The 
cables  now  required  are  one  across  the  Pacific,  two  between  the 
United  States  and  Rio  and  Valparaiso  respectively,  as  well  as  minor 
cables  to  connect  Cayenne.  Colombia.  New  Caledonia,  the  Phillipine 
Islands  and  Chinese  .stations  with  the  world's  telegraphic  system. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Jun.-  l.'i. 

Copper —  Price.  Inc.  Dec. 

Best  selected per  ton  £105     0     0  —  £2     0     0 

Electro  Wirebars '  £108     0     0  —  £2    0     0 

B.C.  wire  basis per  lb.  Is.     3^d.  —  ^d. 

Sheet is.     S^d.  —  — 

Photphor-bronze  Wire — 

Phosphor-bronze 

wire, basis  „  Is.  8^1.  —  fjd. 

Brass  60/40— 

Rod,  basis      Os.   lOJd.  —  }.l. 

Sheet, basis  ,,  Is.  SJd.  —  — 

Wire,  basis    ,,  la.  3Jd.  —  — 

Irou— 

Cleveland  Warrants     per  ton  £11   17     G  —  — 

Galvanised      steel 

wire,  basis  8  SWG         „  £.51     0    0  —  — 
Lead  Pig — 

English £38  10     0       £0   10     0  — 

Foreign  or  coloni*!            „  35  10     0  —  — 

Tin  -Incot    246     5     0  -          £7   15     0 

Wire,  basis    perlb.  0     3     3  —  Id. 

Salammoniac. — Percwt.lOSs.-lOOs.  I  Copper  Sulphate. — Per  ton  £44 
Su/pAur  (Flowers). — Per  ton  £19.        Boric     Acid  (Crystals) — Per     ton 
„       (Roll  Brimstone). — Per  ton  I       £74. 

£19.  I  Carbon  Bisulphide.— Ver  ton  £fiO 

Sulphuric    Acid    (Pyrites.  IBS"^.—    Sodium  BicAromafe.— Per  Ib.ls. lid. 
Per  ton.  £8  8s.  9d.  I  Sodium  Chlorate— Per  lb.  5Jd. 

Rubber. — Para  fine,  29.  Id. :  plantation  1st.  later,  23.  0  Jd.  per  lb. 
Shfllac.-T.'S.  Orange,  620s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley"s  Telegraph  Works  Com- 
pany, Ltd. 


Benn  Brothers  Journals. 

SoMK    KK\Tl'ltE.-i    OF    THE   ClItltKNT    IsSI  i:S. 

"Aeronautics": — Our  Dinner  to  the  Pioneers  of  .\Wation  of  the 
Royal  Air  Fon'c  :   and  '  A  New  Theory  of  Air  Scivws,"  by  A.  R.  Lane. 

"  Cabinet  Maker  "  : — "  Practical  Polisliing  Methods  of  Filling  Grain  "  ; 
"  Thrve  l^'gged  Tables  "  ;  and  "  Coir  or  Coco  Fiba^  as  an  I'pholstering 
Material." 

"  Chemical  Age "  : — "  Industrial  Applications  of  Liquid  Air  and 
Oxygen  (I.I.I.)  "  ;   and  "  Chemical  Liquor  Pumping." 

"Fruit  Grower": — "State  Recognition  of  Comnieivial  Horticul- 
ture"; "A  Bucks  Nursery  and  Fruit  Farm";  and  "Fruit  Crop 
Prosixicts." 

"  Gas  World"  : — •"  Labour,"  by  Sir  Arthur  Duckhani  ;  "  Gas  and 
Electricity  as  Sources  of  Heat,  Light  and  Power,"  by  Sir  Dugald  Clerk  ; 
and  "  Electricity  Supply  of  Gas  Companies,"  by  W.  A.  Tookey. 

■  Hardwaix'  Trade  Journal "  : — "  \'entilation  in  Factories  and  Work- 
shops "  :  "  The  Fire  Arms  Bill "  ;  and  "  Milling  Cutter  Arbors." 

"  Ways  and  Means  "  : — "  The  New  Outlook  in  Industry,"  by  W.  Peter 
Rylands  ;  "  The  Extravagance  of  Governments,"  by  Sir  George  Paish  ; 
and  ■■  Wool  ProKts  and  Fictions,"  by  Frank  Fox. 


Arrangemenis  for  the  Week. 

INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCLATION. 

Monday,  June  21  St. 

.S'  p.m.     At  the  Winter  Gardens,  Ilkley.     Informal  reception. 

Tuesday,  June  22nd. 

10  a.m.  At  CJiieen's  Hall,  "  The  Windsor,"  Morley-street,  Brad- 
fortl.  Opening  of  the  Convention.  Welcome  by  the  Rt.  Hon. 
the  Lord  Mayor  of  Bradford,  Aid.  W.  Wade,  J.P.  Presidential 
address  by  Mr.  T.  Roles  and  Pai)er  on  "  The  Design  of  Dis- 
tributing Networks,"  by  Mr.  A.  C.  Gillin. 

1  p.m.  Luncheon  to  Members,  Delegates  and  Visitors,  by  the 
Bradford  Electricity  Committee. 

2./.5  p.m.  Visit  to  the  Phcenix  Works  of  the  English  Electric 
Company. 

4.15  p.m.     Visit  to  Bradford  Corporation  Electricity  Works. 

5  p.m.     Reception  at  the  Winter  Gardens,  Ilkley,  by  the  Chairman 

of  the  Ilkley  Urban  District  Council,  followed  by  Social  Evening. 
Wednesda?.  June  23rd. 

10  (I. III.     In  the  King's  Hall,  Winter  Gardens,  Ilkley.     Paper  on 

■■  Power  Station  Design  in  Relation  to  Thermal  Efficiency,"  by 

Mr.  I.   V.   Robinson. 
Excursion  to  Bolton  Abbey. 
7.15  p.m.     Annual  Dinner  in  the  King's  Hall. 

Tbnrsday,  June  21tb. 

10  a.m.     In   the    Queen's   Hall,    '"  The   Windsor,"    Morley-street, 

Bradford.     Paper  on  "  The   Standardisation  of  Tariffs,"    by 

Mr.  J.  W.  Beaucharap. 
1  p.m.     Luncheon   to  Members,   Delegates  and   Visitors,   by   the 

Bradford  Electricity  Committee. 
2.15  p.m.     Visit  to  the  Mills  of  Messrs.  Sir  Titus  Salt,  Bart.,  Sons  & 

Company,  at  Saltaire. 
4.30  p.m.     Reception  at  the  Cartwright  Hall,  Lister  Park,  by  the 

Rt.  Hon.  the  Lord  Mayor  of  Bradford,  Aid.  W.  Wade,  J.P. 
S..W  p.m.     In    the   King's   Hall,   Ilkley.     Meeting   restricted     to 

Committee  Members  of  the  Association. 
Friday,  June  25th. 

9.15  a.m.     In  the  Winter  Garden,  Ilkley.     Meeting  of  the  Council. 
10  a.m.         In  the  King's  Hall,  Ilkley.     Annual  General  Meeting. 
1.45  p.m.     Trip  to  Pateley  Bridge  and  the  Nidd  Valley. 

WEONE8DAT,  June  23rd. 

In'stitutidn     of     Elbctricu,     Exgiseers. — Wireless     Section".\l 
Meeting. 

6  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London.  S.W.     Paper  on  "  The  Development  of  Thermionic 
Valves  for  Naval  Uses,"  by  Mr.  B.  S.  Gossling. 
FRIDAY,  June  25th. 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  to  be  read  :  "  The  Origin  of  the  Ele- 
ments," by  Dr.  J.  H.  Vincent,  M.A.  ;  "  The  Construction  of 
Thermocouples  by  Electro-Deposition,"  by  .Mr.  W.  H.  Wilson 
and  Miss  T.  D.  Epps,  "  On  the  Use  of  Vacuum  Arcs  for  Inter- 
ferometry, "  by  Mr.  J.  Guild  ;  and  "  The  Maintenance  of  a 
Vibrating  System  by  Means  of  a  Triode  Valve,"  by  Mr.  S. 
Buttenvorth,  M.Sc. 

The  Editorial,  Advertisement  and  Pitbli.Mng  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams : 
Benbrotric,  Fleet,  London.     Telephone  :  City  9853  (4  lines). 

The  subscription  to  "  The  Electrician"  is  £2.  12.  0.  per  annum 
in  the  United  Kingdom,  and  £2.  14.  0,  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  tlie  Manager.  Advertise- 
ment Copy  and  blocks  should  be  received  on  the  Friday  preceding  dale 
of  publication. 


Ju\E  25,  1920. 


THE  ELECTRICIAN. 


THERE   IS   AN 


BATTERY 
FOR     EVERY     CAR. 

DEPENDABILITY 


^■ou  must  be  able  to  depend  on 
your  battery. 

It  must  be  always  ready  with  all 

the  current  required  for   starting 

and  lighting. 

l£Jl^C  batteries  are  not  cheaply 
made.  They  co-t  more  to  make 
than  any  others,  but  the  super- 
lative quality  of  their  every  part, 
and  the  excellenre  of  cons'  ruction 
means  that  ever)  user  can 

DEPEND    ON 


Eyibe. 


This  G-volt  type  3  PHA.  18-2  is 
standard  on  all  Cadillac  cars  from 
1914  to  1919.      It  weighs  82  lbs. 

Length  ISJ  in. 
Width  51  in. 
Height  11 1  in. 

It  also  suits  "  HUDSON  "  1913/4. 


^  ELECTRICAL 
P  STORAGE  CO 
V  LIMITED'^ 


CLIFTON  JUNCTION.  Nr. MANCHESTER 


London  Office : 
39,  VICTORIA   STREET,   S.W.I. 

London  Depot  and  Sho^vrooms : 
220,    SHAFTESBURY    AVENUE,    Vi'.C.  2. 

(Nev;  Oxford   Stiwt  eni 


TABLE   of  CONTENTS 

itl-ECnON  or  INSULATING  VARNISH    ■ 

IwUCATlON  .MNSULATWO  VA»N1SII  ■  • 
■ttSTTOG  .f  WSULATINO  VABNISH  ■  ■  ■ 
STANDASD  INSULATTOCi  SPECIALmM  — 


Comprehensive 


The  hook,  of  Standard 
Insulating  Varnishes  and 
Compounds  is  not  a  price 
h'st,  and  more  than  a 
catalogue.  It  forms  a 
comprehensive  guide  to 
all  matters  concerning 
insulation  and  msulating 
materials.  A  glance  at 
the  table  of  contents  v^'ill 
convince  you  that  it  has 
been  prepared  to  help  users 
of  electrical  and  other 
machinery.  A  copy  will 
be  sent  to  you  on   requcbt. 


iANDARD 


IJVS  ULA  TTIVG 
Varnislies  &>  Contponnds 


Standard  msulatnig  specialities  are  regularly 
used  by  the  leading  electrical  matrufacturing 
firms,   lighting  and  power  stations,  railways, 
tramways,etc.  Definite  proof oflheirpractical  utility 

Catalogue  and  Experi  advice  where  necss£-ry  frcm 

PINCHIN,   JOHNSON  &   CO.,   LTD., 

GENERAL  BUILDINGS.   ALDWYCH.   LONDON.   W  C.2. 


THE  ELECTIMCIAX. 


.Ti-NE  •:.'.,   1920. 


GUARANTEED   BRITISH   MAKE. 


COMBINED 


AMMETERS  &  VOLTMETERS 


MOVING    IRON     and     MOVING    COIL. 


S£.VD    as     YOUR    ENQUIRIES. 


^  WHITE  ELECTRICAL  INSTRUMENT  CO..  Ltd. 

SUPPORT   HOME   INDUSTRIES. 


2,  4  &  6,  GLOUCESTER  STREET, 
CLERKEN\A/ELL.        E.C. 


Telephone:  8»e0ciTY. 


Te.eerims:  VOLTOGRAPH  LONDON, 


OUR 

ELECTRIC  ACCUMULATORS 

(Nickel-Iron-Alkaline) 
ARE 

SUPERIOR     TO     ALL     OTHER     TYPES 


Made     o£    steel    and    lias 

vastly    longer     life      than 

any    other    type    ol    accn- 

mnlator. 

Bailt    to    stand   vibration 

and  hard  asa<ie. 

Great  mechanical  stren;^th 

and    high    electrical     ef£i. 

ciency. 

Exceptionally  lo-\v  -weight 

and  volnme. 

The  simplest,   safest    and 

most  reliable  accnmnlator 

in  the  world. 


FOR 

ELECTRIC   LOCOMOTIVES. 
COMMERCIAL   VEHICLES. 
LUGGAGE  TROLLEYS. 
ELECTRIC     TRAIN    LIGHTING. 
COUNTRY   HOUSE   LIGHTING. 
SELF-STARTING.  LIGHTING   & 
IGNITION   for   MOTOR  CARS. 
TELEPHONES  &  TELEGRAPHS. 
MINERS'   LAMPS.   Etc..    Etc. 


Contains  neither  Lead  nor 
Acid. 

Has    no    Self- Discharge, 
and    can     stand     idle     for 
years    -withoat    depreciat- 
ing in  any  -M-ay. 
Not      injured      by       over 
charging,  rapid  discharg- 
ing or  short-circuiting. 
No  corrosion,  no  buckling, 
no  Snlphation. 
Requires  very  little  atten- 
tion,      and       maintenance 
costs    are    practically    ne. 
gligible. 


Write  for  Catalogues  to 


V^ 

A^^ 


,<^ 

•^^• 


BATTERIES  LIMITED 

REDDITCH. 
ORIGINAL     IVIANXJFACTURE. 

Genuine  Vulcanized  FiBre 

Ifulmos 


'^^^ 


oei 


'pr 


'^^/?/. 


'^s. 


WRii:£:    FOR    £>jRice:s. 


MOSSES  &  MITr.HFT.T.,  122/4,Golden  Lane,  LONDONJXj 
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Telephone:    MUSEUM    333. 


G 


OMMERCIAL 


E 


Telegrams  :  "  COMMELAC,    EUSROAD   LONDON." 


LECTRICAL 


A 


GGESSORIES 

LTD. 


DIANA    PLACE,    EUSTON    ROAD, 

LONDON,    N.W.I. 


Manufacturers,   Wholesale    and    Export  Merchants. 


You  should  Write  for  our  January  List. 


Holders  of  all  types. 
Hardwood  Adaptors. 
Plugs  and  Sockets. 
Enamel  Iron  Shades. 
Electric  Fires  (all  voltages). 
Electric  Irons     ,,  ,, 

6  in.,  9  in.  and  12  in.  Swan  Neck  Brackets. 
P.B.  Table  Standards. 
Wood     „ 

10  in.,    12  in.,  and    14  in.   Open  Bowls  and 
Fittines. 


1  in.  c.i.  Conduit. 
Wood  Blocks,  all  .sizes. 

1/18,  3/22,  3/20,  7/22  600  Meg.  N.A.  Cable. 
All  Types  of  Flex. 

i  in.,  J  in.  and  i  in.  Black  Adhesive  Tape. 
J  in.  and  i  in.  Pure  Rubber  Strip. 

2  to  8  way  D.P.  Fuse  Boards. 

3  in.  .A.U-Metal  Bells  and  Wood. 
All  Types  of  Switches. 

All  Voltages  of  Cryselco  Lamps. 


" TUCKER " 
SWITCHGEAR 


AN  IMPORTANT  SECTION  OF  OUR  WORKS  IS  DEVOTED  EXCLUSIVELY  TO  THE  PRODUCTION 

OF  HIGH  CLASS  SWITCHGEAR. 


KNIFE   SWITCHES 
BATTERY  SWITCHES 


POWER   FUSES 
MOTOR  PANELS 


TEAK   and  IRON 
DISTRIBUTION   BOARDS 


LIGHTING   &    POWER   BOARDS 

to  meet   H.O.   Regulations 

COMPLETE  SWITCHBOARDS  &  SWITCHGEAR  generally, 


The  same  qualities  of  design,  PERFECTION  OF  DETAIL  AND  SUPERIOR 
FINISH  that  have  made  "TUCKER"  ACCESSORIES  famous  throughout  the 
Electrical    World  are  found  in 

"TUCKER"     SWITCHGEAR 


J.  H.  TUCKER  &  CO.,  LTD., 

IRONCLAD  G£AR  -  -  SWITCHGEAR 

HAY  MILLS 


SWITCHES     -     -     ACCESSORIES 

KING'S  ROAD 


BIRMINGHAM 


B  2 


VI. 
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UM^SS*:.  BRITISH  MANNESMANN  sSsiisr  1 

•  8  NEWPORT  HON.    TUBE    COMPANY  llWITtD.     LONDON.  C.c.i.    (^ 


-y 


PRAT  INDUCED  DRAFT. 

THE  System  for    Modern  Central  Stations. 


Birmingham 

Wallasey 

Manchester 


NO  WATER 
COOLING 
FOR  FAN 
BEARINGS. 


Sheffield 

Stepney 

North  lilet. 
Electrlo 

"  IN  CIR- 
CUIT" OR 
•  OUT  OF 
CIRCUIT" 
SYSTEMS 


Birmingham  Corporation  Electricity. 


Operating  on  BOILERS  rated  at  3  MILLION  H.P. 

Societe  des  Cheminees  LOUIS  PRAT  a  Tirage  Induiti 
144-146,  Avenue  des  Champs-Elysees,  PARIS. 

British  Representative  : 

S.    UTTING,      M.I.Mech.E.,     A.M.I.E.E., 
82,  Victoria  Street,  LONDON,  S.W.I. 

Telephone  :  Victoria  3694. 


REES  ROTURBO 

'       SPECIALITIES  ARE  ALL  ROTARIES 


ROTURBO  JET  CONDENSERS 

ROTURBO  VACUUM    PUMPS 

ROTURBO  PUMPS  FOR  ALL  SERVICES 

ROTURBO  D.C.  MOTORS  AND  DYNAMOS 


I'ateiit  Rotary 

Vacuum  Puiup 

driven  by  D.C. 

Rees    Koturbo 

Motor  for 

Jet  Condensers, 

Surface  Condensers, 

Evajiorators, 

Chemical  Plant, 

and  fur  all 

purposes  where 

high  vacuum 

is  required. 


Rees  Roturbo 

Patent  Pumps  for 

every  service  and 

all  kinds  of  liquids; 

Highest  Kfliciency, 

Maximum  Wear, 

Best   Workmanship, 

Absolute  Reliability. 


The  Rees  Roturbo  Manufacturing  Go.  Ltd. 

"n" Voll'r  WOLVERHAMPTON,  ENGLAND 

On  the  Admiralty.  Indiii.  War  and  Colonial  Offices  Lists 

LONDON    OFFICE:    HASTINGS    HOUSE,  NORFOLK  ST.,  W. I 
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T.  Henleus  Telegraph  Works  Company,  Limited,  Blomfield  Street,  London,  E.C.  2. 
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SANDYCROFT       LTD. 


WORKS 


Sandycroft 
Chester. 


LONDON 
OFFICE  : 

4,  Broad  St. 
Place, 

E.G.  2. 


SINGLE     SPEED    CAtiCAOE     WINUINO     tl-lL.lNh 


The  Oriofinators  and   Manufacturers  of  the 


CASCADE     MOTOR. 


SINGLE  SPEED.     Speed  ami  torque  control  superior  to  that  of  the  Slip  Ring  machine,  but  no  Slip  Rings.     Will  run 

perfectly  steadilj-  at  2  per  cent,  of  full  speed  against  full  load  torque. 
rWO  SPEED.     Pro\-ide   an  efBcieut   means   of  driving    Compressors,   Fans,   Pumps,   etc.,    when    reduced  output   is 

required.     Reduce  acceleration  losses  in  winding  engines  and  haulages. 
MULTI^PEED.     The  most  efficient  variable  speed  A.C.  drive. 
SYNCHRONOUS.     Will  start  against   2  to  2-5  times  full  load  torque,  and  can  be  synchronised  by  unskiljed  labour 

or  b}-  automatic  control. 


FOOL        PROOF 


SEND    US    YOUR    ENQUIRIES 

FOR 

SCEANDO 

Drawn   Wire   Metal   Filament 

LAMPS. 


Made    throughout — from    the    glass    to    the    finished    lamp 
in    our    own   works    at    Bollington,    near    Macclesfield. 


CROWTHER  &  OSBORN,  Ltd. 


7,    Blackfriars    Street, 


Telegram.  :    "  CRANDOS.' 
Telephones:    7207   CITY 


Salford,   MANCHESTER. 
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DAVENPORT  ENGINEERING  Co.,  Ltd. 


Telephone — 3553  Bradford. 


Telegrams — "  Humiditv,     Bradford. 


WATER  COOLING 
TOWERS 


PHOTOGRAPH   OF   TOWERS   AT  1  HE   ISLE   OF   THANET   ELECTRIC   POWER   AND   TRAMWAY 

COMPANYS  WORKS. 

183    COOLING     TOWERS    IN    COMMISSION 

dealing  with  o^•er  194  MILLION  GALLONS  of  water 
PER   HOUR. 

56  COOLING  TOWERS  in  course  of  construction  and 
erection  to  deal  with  9i  MILLION  GALLONS  of  water 
PER  HOUR.      ___^ 

SEE  NEXT   WEEK'S  ISSUE. 
London  Office — 

90,  TEMPLE  CHAMBERS,  TEMPLE  AVENUE,  E.G.  4. 

Telephone:     828S  CENTRAL    LONDON.  Telegrams:     UMSHAWVAPO    FLEET    LONDON. 
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Cables  in  the  mining 

industry 


PROBABLY  in  no  other  industry  are  the  average 
working  conditions  for  electric  cables  so  severe, 
nor  is  reliability  such  an  important  factor. 

UNION  CABLES  have  been  largely  used  for 
many  years  past  by  mining  engineers  both  in  this 
country  and  abroad,  ^e  attribute  the  reason  for 
this  selection  of  Union  Cables  to 
the  uniformity  of  quality  due  to 
the  extreme  care  with  which  they 
are  manufactured,  and  the  rigid 
tests  to  which  they  are  submitted 
before    leaving    the    factory. 


It  pays  mining  engineers  and  colliery 
owners  to  specify  Union  Cables 
when    placing    contracts. 


UNION  CABLE  0.\1 
DAGENHAM    DOCK, 
ESSEX,       ENGLAND. 
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WALL   JIB   CRANE 

WITH 

VAUGHAN  PATENT  ELECTRIC  BLOCK 

STANDARD  SIZES  FOR  LOADS  OF:— 


i  ton,   1    ton,    1 2   tons  and    2   tons.     At  an  effective  radius  up 
to  20  feet. 

The  block  can  be  arranged  to  work  on  Direct  Current  or  Alter- 
nating Current  (2  ph.  or  3  ph.)  supply  whichever  is  specified 

The  i  ton  size  is  fitted  with  an  Ungeared  Ball 
Bearing  Trolley,  larger  sizes  with  Geared 
Roller  Bea  ing    i  rolleys. 


-A  most  useful  Crane  in  worshops  as  supplementary  to  the 
main  overhead  traveller,  thus  enabling  men  who  frequently 
require  lifting  assistance  to  help  themselves  without  waiting. 

Please  ask  for  our  Descriptiv:;  Booklet  So.  6. 


^  The  VAUGHAN  CRANE  Co.,  Ltd.  m 

^^  (Formerly    VAUGH.\N    &    SOX.    LTD.;  >^4pl 

Openshaw,    N.    MANCHESTER. 


Telegrams: — 

VAU.NTING, 
MANCHESTER 


Also  Makers  of  Electric  and  Hand  Travelling  Cranes, 
Overhead  Runways,  Hand  Pulley  Blocks,  etc. 


Te'epKonps  — 

3!  13  Central. 

256  Openshaw 


J  tttCTRICAl company! 


SWITCHBOARDS 

FOR  ALL  PURPOSES. 


BATTERY  CHARGIJsG   BOARDS 

for  Country  House  Lighting  Plants 
a   Speciality. 


17,  WHITEFRIARS  ST., 
LONDON,   E.C.4. 


:!!ii:im!iiii!:m;!!iii:inii;i!i!!i;!ii;iii!iii!i!:' 


^  BARR  &  STROUD  | 

I  LIMITED  I 

=  ire  open  to  undertake  J 

I  Precision  Engineering  | 

I  and  Instrument  Work  | 

I  Mechanical,  Optical,  or  | 

I        Electrical. | 

g  Head   Office   and    Works:  J 

I  ANNIESLAND,  GLASGOW.  | 

=  Telegrams:  Telemeter,  Glasgow.                 Telephone:  Western  3775.  H 

I  LONDON   OFFICES:  1 

I  15,   VICTORIA    STREET,   S.W.I.  | 

H  Telegrams:  Retemelet,  Vic,  London.         Telephone:  Victoria  7397.  g 
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TUDOiI< 

ACCUMULATOI^S 

A  battery  represents  an  investment  in 
plant.  To  be  profitable  it  must  be 
reliable  and  capable  of  j'ielding  the 
service  required.  That  Tudor  Bat- 
teries are  a  profitable  investment  is 
proved  by  the  fact  that  they  are  used 
in  upwards  of  360  central  stations  in 
the  United  Kingdom.  Tudor  Batteries 
are  made  throughout  at  our  Works  at 
Dukinfield,  Manchester. 

THE  TUDOR  ACCUMULATOR  CO.  LTD. 

3,  Central  Buildings,  Westmintter, 
LONDON,  S.W.I. 


1 
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For  Removing 
Scale 

from  Babcock,  Stirlinj^  and  other 
water-tube  boilers,  evaporators,  and 
condensers,  and  tor  Lancashire 
boiler  scaHng,  rust  removing,  etc., 
there  is   no  tool   made  to  equal  mv 

"SCATOSCALO" 

PNEUMATIC 
SCALING   TOOL. 

>imple,  Strong,  Speedy,  Reliable — 
these  words  describe  its  efficiencv. 
Quite  fool-proof — no  need  for 
skilled  hands  to  use  it.  Let  me 
tell  you  more  about  it. 
Ask  for  list. 


9,  IHTestfield  ±io£i.d, 


1 


11 


INVINCIBLE  WET  AIR  FILTER 

{Fully    Palented). 

For      Turbo- A  Itcrnators 

and  ah  kinds  of  General 

Ventilation. 

CLEAN   PURE  AIR. 

OVER  1,000,000  CVBIC  FEET 
OF  AIR  PASSES  THROUGH 
OUR  FILTERS  EVERY  MINUTE. 

W.  GRICE   &   SONS, 

LTD., 

Fazeley      Street,  Phone:    Cent.    114.      wires:    "Motive,   Birmingha 

BIRMINGHAM.  Code:    ABC  Sth  Edlton. 


m 
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Willson  Tool-room   Lathe.  | 

'■PHEWILLSONLATHr,  | 

1       has    been    evolved     by  I 

expert   and  exp-rienced  i 

lathe    specialists.      It  is   itself  1 

theproduct  of  high  grade  tools  1 

operating  in   splendidly  | 

equipped   modern  workshops.  i 

The  quality  of  work  produced  ■ 

by  these  most  up-to-date  of  all  1 

lathes  cannot  be  surpassed.  | 


Willson 

SMITH,  BARKER  &  WILLSON,  Ld 

South  Ovenden,  Halifax. 


-PHONE;  46  Halita 

Mii:iin;iiii.iiHiiii.iio  iiiiiiiM  iuiiiiriiii:iiii  nil  mi  iiiiiiiiiiiinii  :iiiiiiii:iiii  iiii:iiii:iiiriiii:iiii:iiii:iiii:iiiNiii'!iii:iiiriiii:iiiiiiiiriiiiiiiiiiiw  mi  »ii  mi 'J  iiraLiiiiiiiiiiiiiiiJiiiiiiii  iiiiiiiiijiii  iiiiiiiii  mi  iiiiiiiiiiimmiiJiiimHiiiii:ii!iiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiii!i 


The     Willson    Lathe 
illustrated   is  of   the 

d^fc}r-= 

straight     bed     type, 
with  8  r' centres  and 
6 ft.  or  8  ft.  bed.      It 
possesses      all       the 
characteristic 
Willson  rapidity  and 

MACHINE  TOOL 

ENGINEERING 

EXHIBITION 

HAcniNCiivmnoTioii 

OLYMPIA 

accuracy. 

SEPT  4-25 

S.  A.  DE  LAMINOIR  ET  CABLERIE 

Cossonay,    Switzerland. 


Manufacturers    of    Insulated   Cables  and 

Wires,  Insulator  Tubes,  Tumbler  Switches, 

Lampholders. 

All     kinds     of     Electrical    Accessories. 
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ROWAN  PISTON 


The  recognised  Standard  for  High  Speed  Engines. 


The   Lightest   Ring   on  the   market,  which 

can  be  fitted  to  the  Lightest  Piston,  as  it 

springs  over  the  sohd  block. 

Frictionless   and    Steam    Ti^lit. 


SOLE    PATENTEES   &    MANUFACTURERS, 

JOHN  HIND  &  SONS,  LTD. 

75,   Gt.   George's  Street,  Belfast. 
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OF    EVERY   DESCRIPTION 

FOR 

EVERY        PURPOSE 


\A/orks  :      NORTH     WOOLWICH.    LONDON.    E.  16. 


—  REgRD  ^=- 
Electrical  Measuring  Instruments. 

SWITCHBOARD  &   PORTABLE  FOR  A.C.  &   D.C. 
AMMETERS      VOLTMETERS 
PORTABLE  TESTING  SETS 

LEAKAGE   DETECTORS 

"RECORD"   OHMMETERS 

"CIRSCALE"   INSTRUMENTS 

&c.,  &c. 


The  Record  Electrical  Co.,  Ltd. 

BROADHEATH,     MANCHESTER,     ENGLAND. 

Telephone:  164  ALTRINCHAM.  Telegram;   INFUSION   ALTRINCHAM 
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EDISWAN 

COOKING  APPLIANCES 

A  Selling  Line  for  the  Summer 
Months. 


COOKING  duringl  the  Summer  Months  is  always  a 
problem  to  the  Housewife,  but  if  Electrically  Heated 
apparatus  is  used  instead  of  Coal  or  Gas  this  becomes 
more   pleasant. 

Ediswan  Electrical  Cooking  Appliances  effectually  solve 
this  problem  as'their  work  is  carried  out  with  the  heat  just 
where  it  is  wanted,  and  not  distributed  over  the  whole  room. 

Large  Stocks  of  all  Standard  Types  are  held  ready  for  Im- 
mediate Delivery. 


m  THE 

I  EDISON  SWAN  ELECTRIC  CO.,  LTD., 

1  PONDERS    END,    MIDDLESEX. 

M  123-5,  Queen    Victoria  Street,  E.C  4. 

§  71,  Victoria  Street.   S  W.l. 


anches    in    alt    the    Principal  Provincial    Towns 
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S.  SMITH  &  SONS'  CHRONOGRAPHS 

Holders  of  FIVE    Royal  Warrants   and   Watch   and   Chronometer   Makers   to   the   Admiralty. 
LATEST    SUCCESS 


^lewest  type  of  Chronograph  Watch 
THE 

"GHRONOIVINIA" 

or  Reckonall 

Records     in     Hours,     /  • 
Minates,  Seconds  and   ,'/      , 


N;west  Type  of  Chroncgraph  Watc'.i 
EVERY  CHANCE  OF  ERROR  ELIP.'.INAILD 


one-fifth  seconds 


With     Rall..- 
Speed  Recordin 


NATIONAL  PHYSICAL  LABORATORY. 

Speed  Kecordini 

August,  1919    92-1  marks,  "^^f'l 


Perfection  of  Start  - 
Stopping  andFlybacjt 
acticn. 


a  Sterliot  Silver  Ca 
Other  Chronograph: 


£1S     15     0 

£2      0      0    upwards. 


Onj  of  many  Tjstimonials  : 

411,  Lafayette  Ave  . 

Erooklyn,  NY.. 

U.SA, 


S  S«iTM  '-Sin,  Ltd., 
London. 
England. 

Dear  Sirs, 

More  than  twenty  years  ago,  or  on 
August  29th,  1899.  I  txjught  of  you  a 
Silver  Watch,  No.  84-46. 

Permit  me  to  pay  a  tribute  to  the 
very  excellent  time-keeping  qualities  of 
this  watch  which,  although  in  almost 
constant  use  during  all  these  years,  con- 
tinues to  be  equally  as  good  now  as  the 
day  1  bought  it. 

May  1  ask  that  you  forward  me  your 
Illustrated  Price  List  of  Gents'  Watches 
from  which  I  can  select  a  watch  of 
equally  fine  make  but  with  a  case  of  18 


old. 


Very  truly  yours, 

R.  B.  DINZEY. 


tine    p 

I  onsforH-edical 

frofessioDiu 


Please  write  for  our  Supplementary  Catalosue   of  Chronographs  f^om   «2  2  O 

ONLY  Address  KS 


TRAFALGAR  SQ.,  W.O 


20-year  Rolled  told 
9ct.  Com  Cai 
18  cl. 


Est.  1851. 
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INDUSTRIAL   ELECTRIC   MOTORS 

?0^ 


MANUFACTURE  of  Electrical  Plant 
and  Apparatus  is  specialised  at  the 
several  works  of  the  Company :  Dick,  Kerr 
Works,  Preston  ;  Ordnance  Works,  Coventry; 
Phoenix  Works,  Bradford ;  Siemens  Works, 
Stafford  ;      and       Willans     Works,      Rugby. 


ENGLKH-EIECTRIC-  G^^ 


Telephone: 
HOLBORN    83Q, 


i^  i:m:  I  t  b  d 

QUEENS 'HOUSE 

Mn^sway'London'WC.  Z 


ENELECTICO.  WESTCENT, 
LONDON." 


XT. 


■   ■   ^ 
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//  you  can  fill  the  unfor^h  in}; 
minute  with  sixty  seconds' 
north  of  distance  run,  vours 
is  the  earth,  and  everything 
that's  in  it,  and  what  is  more 
—  yi  u'll  he  a  man,  my  son. 

KIPLING. 


'iirocpiu/k 


Minutes  mount  up  and  the  loss  of 
them  is  as  costly  as  the  loss  of  ma- 
terial because  the  two  factors  time 
and  material  constitute  the  basis 
of  all  prices. 

Another  point  a  workman  en- 
gaged on  a  time  contract  is  a  loser 
if  he  gives  more  time  than  he  con- 
tracts and  is  paid  for,  the  employer, 
of  course,  losing  if  he  gives  less. 

A  Gledhill-Brook  Time  Recorder 
has  the  confidence  of  both  parties 
to  the  bargain,  because  it  is  accu- 
rate, reliable,  and   registers  openly. 


meniiiii-BrooK  Tiie  Becomers  Ltd. 

EMPIRE  WORKS 


HUDDERSFIELD 


26  VICTORIA 
LONDON 


ORIA  ST.      (X  i'L"i7oVJc      44  HILL  STRI 


STREET 
AM 


■  MHMHHMMHMHMMMMH 
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Sdhim 

CABLET  WIOEJ  &  FLEX 


WE  guarantee  that 
the  I  n  .s  u  1  a  t  e  d 
Cables  we  manufac- 
ture, namely,  "Saturn  " 
Hrand,  are  equal  in 
every  respect  to  "Asso- 
ciation '  makes.  Better 
Caliles  and  Wires  than 
"  Saturn  "  it  is  impos- 
sible to  procure.  Yet 
the  prices  we  can  quote 
>how  a  distinct  advan- 
tage to  the  buyer 
Particularly  does  this 
apply  to  large  sizes. 


As\  us  for  an  eslimale 
and  sampleS' 


L.YDBR-OOK      OL.OS. 


iiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiih^^ 


are    unrivalled    in    economy    and    reliability    for 
generating  electric  current  for  power  and  lighting. 

CROSSLEY  BROTHERS,  LTD. 


OPK>'SH.\M', 


ma>c;hestek. 


Makers  of  the  Highest  Grade  Gas  Engines  in  the  World. 


June  25,  1920. 


THE  ELECTRICIAN^. 


XXI. 


House  Service  Meters. 


House  Servi'^e  Fuse  Boxes. 


House  Service  Demand  Indicator. 


The  output  of  Reason  Meters  is  now  FIVE  TIMES  the  Pre-War  Output 
and  is  growing  every  month.  This  has  certainly  not  been  due  to  our 
enterprise,  and  we  can  only  attribute  it  to  the  merits  of  the  Meter. 

Some  of  these  merits  are: 

1.  Permanent  accuracy  over  its  whole  range  at  all  loads. 

2.  Only    one    size    of    meter    necessary  for    nearly  all    installations,   and 

consequently  only  a  small  stock  required. 

3.  Costs    practically    nothing    to    maintain    and    is    unaffected    by    short 

circuits  and  reversed  currents. 

Delivery  from  Stock  of  most  sizes. 

The  onlv  Meter  Guaranteed  ior  FIVE  YEARS. 


THE  REASON  MFG.  CO.,   LID^   BRIGHTON. 


Telegrams:     Reason,  Brijjhton. 


Telephone  :    P.O.  336. 
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MAST  CONSTRUCTIONS 
LONG  DISTANCE  WIRELESS 

Some  Advantages  of  Wooden  Structures  over  Steel. 

lireater  etTective  antenna   heiylit  and  smaller  eddy  current  losses, 

enabling  a  smaller  generating  plant  or  smaller  masts  to  be  eniijjoyed 

to  communicate  over  a  given  distance. 

Greater  stability.    A  large  number  of"  Elwell ''  high  wooden  towers, 

of  from  300  to  714  ft.  in  height,  have  been  erected  and  not  one  has 

failed,  as  against  the  fact  that  a  number  of  steel  towers  have  crashed. 

Economy  in  erection  and  transport  of  materials  to  the  site,  as  wood 

is  usually  available  locally. 

The  illustration  shows  the  type  of  structures  installed  at  Honolulu. 

Rome,  Horsea,  etc. 

Kstlmates  submitted    for    Complete  Installations  or   ConsultinjJ 
-Service  in  Any  I'art  of  the  World. 

G.F.  ELWELL 

Craven  House,KiRgs^^ay.Lonaoi\-2 


.V.-gapi-^qji^^iya 


B.K.B.  ELECTRIC  MOTORS,  LTD, 


British    Marjufactu 


The  "Featherweight" 

The  smalleat  and  liKhtest  d.c.  motor  built  for  the  power 
developed.  The  'Featherweight"  is  totally  enclosed,  has  a 
laminated  field  and  is  fitted  with  ball  bearings.  A  high 
efficiency  motor  of  handsome  finish  made  in  twelve  ratings 
from    1/100  h.p.  up  to  1/8  h.p. 


Frame  FIc.  1/30  h.p.      2600  r.p.m. 


The    B.K.B.    Open-Protected    D.C.  MOTORS. 
1/16   h.p.   up  to  2  h.p. 

Of     moderate     weight  ;     ring     lubrication      throughout. 

Liberally     rated.        Reliable,      well      constructed      and 

nicely    finished. 


"Phone:  5630/31  London  Wall,         FINSBURY     COURT, 
Telegrams:  FINSBURY     PAVEMENT, 

Beakaybee   London.  LONDON,    E.C.2. 

Managing  Agents:    BERKELEY    cSc  YOUNG,    Lid. 


Mercury 
Arc  Rectifiers 


THE 


Ideal     a.c.  /  d.c.    Converters 


HIGH  EFFICIENCY. 


NEGLIGIBLE  MAINTENANCE, 

GREAT       SAVING      IN      BUILDINGS 
AND    ATTENDANCE. 


For  Particulars  apply  to  : — 

Power  -Rectifiers   Limited 

9,  Old  Queen  Street, 
WESTMINSTER,  S.W.  1. 
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Memory  &—tliai  Mark 


There  are  many  in  the  Electri- 
cal Industry  to-day  who  have 
known  the  J. P.  Mark  for  many 
years,  some  for  nearly  ha.f  a 
century — and  those  \A^ho  know 
it  best  associate  it  with  a  stan- 
dard of  excellence  in  Cables  and 
Electrical  Plant  rarely  if  ever 
maintained  consistently  over  so 
long  a  period. 

Therefore  memory  helps  us,  but 
in  these  days  of  rapid  progress 


and  new  movements  it  is  essen- 
tial the  value  of  this  Mark  should 
be  constantly  emphasised. 

\A/e  are  proud  of  the  reputation 
it  enjoys  we  are  determined 
that  that  reputation  shall  remain 
unsullied,  and  we  state  quite 
definitely,  here  and  now,  that  it 
can  to-day  and  always  be  re- 
garded as  a  guarantee  of 
excellence. 


Johnson   ^   Phillips,    Ltd. 

Cable.  Makers  and  Electrical  Engineers  since  '75 

Charlton,  LONDON,  SS.l. 

Cily  Office:  12,  Union  Cl.,  Old  Broad  Si.,  E  C.  2. 

Branches  at  :—BIRMINGHAM~2o6,  Corporation  Street.  GLASGOW— ^$9.  West  George 
Street.  CARDIFF— 2a.  Court  Road.  MANCHESTER— 25-^,  Deansgate.  NEWCASTLb- 
0N-TYNE  —  44>,  Blacken  SWeet.  PORTSMOUTH —  Cleveland  Road,  Gospoit.  And 
SWANSEA — 12,  Heathfield  Street. 
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This  Way 


Of  coure  polishing  and  buffing 
CAR  be  don«  by  means  of  separate 
headi    with      belting,    etc.       but 

This  Way  is— The  Way 

The  "  IDOBUFF  " 

POLISHING      MOrOR 

is     self-contained  efficient    - 

convenient,  and  is  built  for  hard 
wear.  It  is  made  in  two  sizes 
for  Direct-Current,  '.,  [  and  \ 
H.P.,  and  will  appeal  especially 
to  Jewellers  and  Silversmiths. 
Full  details   &  prices  on  request. 


Kenneth 
Hoggan, 


I 

L- 


LANDIS  &  GYR,  LTD., 


§ 


ELGEE    WORKS, 

Hampton    Hill, 

MIDDLESEX. 


WE  MANUFACTURE  :  Jei,rh..n.     Wlolesey  343. 

DIRECT   CURRENT  METERS. 
SINGLE-PHASE  METERS. 
POLYPHASE  METERS. 
DOUBLE  TARIFF  METERS. 
TIME  SWITCHES. 
INDICATING   WATTMETERS. 
PREPAYMENT  METERS. 
HOUR    METERS. 
SWITCHBOARD  METERS. 
CURRENT    LIMITERS. 
INSTRUMENT  TRANSFORMERS. 
In  these  we  specialise,  and  we  want  your  enquiry. 


A  rents  tor  New  Zealand  .-—LAWRENCE  &:HANSON  ELECTRICAL  CO.,iLtd.. 
Cuba  St..  Wellington.  N.Z. 

r   Union  of  5oa(A  M/wa.-— BRITISH    AGENCIES.   Limited,   Main   St.. 
Johannesburg. 


For  EiVft:  -K  BRUHLMANN  ELECTRICITE.  Rue-el-Maghraby,  Cairo. 


1^ 
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HYDRAUUC  Vfeiriable  aroke  PUMPS 

and  Rotary  MOTORS 


4  H.P.   PRESS   SET   OPERATED 
PATENT  HELE-SHAW  PUMP 


BY 


Trdtismissfon  of  Power  by 
Oil  Pressure  up  co 

2500  LBS  PER  SQ.  INCH 

HYDRAULIC  GEARS  LIP 

Contractors  to  H  M  ADMIRALTY  and  WAR  OFFICE 

BEAVOR  LANE.  HAMMERSMITH. 
•     LONDON.  W  6. 

HAMMERSMITH  'HYCEARLIM.   PHONE* 

1933  &  1934  LONDON 

<Di  nee  tops-. 
6.  CLUCKSTEIN    .    C,W.BOOTH-    C  W.  OATLEY. 
MHMACTACCART  W  C   BIDDELL      0^.6. 


^m^^^A 


H 
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HIGH     TORQUE 

HOUSE  SERVICE  METERS 


5-AMP.  D.C.  METER  WITH  CYCLOMETER. DIAL. 


SOME  FEATURES. 


HIGH  DRIVING  TORQUE. 

LOW  STARTING  CURRENT. 

SIMPLICITY  OF  DESIGN. 

ROBUST  CONSTRUCTION. 

ACCESSIBILITY    AND   E.ASE 
OF  ADJUSTMENT. 

RELIABILITY. 
PERMANENT  ACCURACY. 


The  best  argument  we  can  use  to  illustrate  the 
success  of  the  E.A.C.  House  Service  Meter  is 
the  fact  that  in  order  to  cope  with  the  increased 
demand  we  have  found  it  necessary  to  build 
and  equip  an  additional  works  expressly  for 
the    manufacture    of    this    type  of    apparatus. 

Although  not  vet  in  full  swing  we   are   able  to 

offer  large  deliveries  of  D.C.  Meters  of  standard 
ratings  and  pressures  for  prompt   despatch. 

The  1920  Pattern  embodies  new  features  and 
improvements,  and  is  sold  at  lower  prices 
than    any    other    British-made    motor    meter. 

We  shall  be   pleased  to  submit  Samples  to 
Central    Stations    for    testing    on    request. 

Write   for    Leaflets   IVI  1  2   and    MA  3. 


5-AMP.  D.C.  METER  WITH  CLOCK  DIAL  (Cover  removed). 


THE 

ELECTRICAL  APPARATUS  CO.,LTD. 

(Incorporating  BRAY.   MARKHAM  &  REISS.    Ltd.). 
HEAD   OFFICE: 

Vauxhall  Works,  SOUTH  LAMBETH   ROAD,  LONDON,  S.W.  8. 

ra.p/,c«...-BRIXTON  2075  (6  lines).  Id.granu:   -- ELAPRATUS.  VAUX.  LONDON." 

Works:   VAUXHALL,    WANDSWORTH,    ST.   ALBANS.   WALTHAMSTOW. 

SALES   OFFICES: 

MANCHESTER.-PaUUneB.Uajn.s._^^^_         BEL^Ag^5^|;:,B-l^-;l^;H-il;^r'- 
NEWCASTLE-ON.TYNE.-Tnn.tv^Bu.M;„.s    gbeU  °^3rDaV.  S.ree',:"''  ., 

CARDIFF.-IO    Windsor  Place,  BERGEN  lNor.v.y).-Lodin  Leppset  J. 
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PKoto    of 

MOTOR  DEPARTMENT 

of                  : 

CKekrles  P\irdei\lJ?? 
Bir  nviivgKajrv. 

WRITE  FOR  LISTS 

TWO  BIRDS  WITH  ONE  STONE 


CENTRAL  STATION  ENGINEERS 

1 .  Orwell  Electric  Lorries  will  greatly  reduce 
the  cost  of  carting  coal,  ashes  and  all 
material  used  in  your  department.  The 
bulk  of  the  cartage  in  connection  with  Central 
Power  Stations  is  of  the  "  short  haul  "  class 
in   which   Electrics  excel. 

2.  Electric  Vehicle  Charging  at  meal  times  and 
through  the  night  will  help  fill  in  the  valleys 
in  your  load  curve. 

An  Electric  Lorry  of  your  own — successfully 
working  in  your  district — is  the  best  means  to 
use    to   extend    the    use  of  Electric  Traction. 


Electric  Lorries 


RANSOMES,  SIMS  &  JEFFERIES,  Ltd. 


IE.    V.    Dept 


Orwell  Works,  IPSWICH. 


Selling  Age7ils  for  Great  Britain : 

MOSSAY    &    CO.,    Ltd.,    7,    Princes    Street,    Westminster,    LONDON,    S.W.  1 
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i"    *  i 

iScieittific  Li^Ktmg  makes  | 
i  a  vronderf&il   differoiuceT 


Scientific  lighting  makes  a  wonderful  difference  to  output, 
to  the  welfare  of  the  \vorkers,  to  the  operating  cost  of  the 
installation,  and  to  the  profit  earning  capacity,  because  it 
ensures  the  easy  and  com- 
fortable vision  which  is  an 
essential  condition  of 
maximum  indus- 
trial efficiency.  ^(I\ 
At  the  same  tmne  WAM 

^h4l 


HALF-WATT 
TYPE 

ELECTRIC    LAMPS 


it     reduces     th 
relative     current  -^^ 
consumption     to 
the      absolute 
minimum. 


These  characteristics  are  inherent  in  Mazda  lighting  — 
the  lighting  which  employs  t  -e  Mazda  Hali-N^'att  type 
lamp  in  conjunction  with  its  appropriate  and  correctly 
designed  RT.H.  reflector  or  fitting. 

Lighling  ^^dvice  Free. 


I      The    British    Thomson-Houston    Co.    Ltd. 

^       Mazda  House  77  Upper  Thames  Street  London,  E.C.4. 
E         Wcrki  :  Rugby.  Branches  in  all  large  towns 


I  ,00 

'!'nniiiiiiuuiiiuimimiiiiiuuuiHmHnutiiuiuunuuiiiii»uuiu/;j(iniiiiiiiiiMiuiuiiii:,i.„i<ii'iiiujiiii> 
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I  CLEWORTH,  WHEAL  &  CO., 

1  GRANGE    ENGINEERING   WORKS,   CASTLETON,   LANGS. 


Makers  of 
THE  LATEST 


AIR    FILTER 


(Patented  throughout  the  World.) 


FOR      VENTILATING      ELECTRIC      GENERATORS. 


I  NO  PUMPS 

j  OR  SPRAYS 

I  REQUIRED 

I  BIRMINGHAM  OFFICE: 

M  C.  PEGLER, 

;J  WORCESTER  CHAMBERS 

J  14,  NEW  STREET. 

^  Telephone:   3\26  Central. 


''Air  Inlet  View  oj  Filter 

11lllllllllllilllllllllllllllllllillllllllllllllllllllll!IIIIIIi!ll!l!l!llllillllllllllll!llllllllllllllllill 


NO  LOOSE 
MOISTURE 


LONDON  OFFICE: 

LIONEL  DEK    &  CO., 
14,  H.4N0VER  SQUARE. 
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ISYOUR 

BREAKAGE 

BILL 

HEAVY 

9 


If  so,  eliminate  it  by  using 

LORIVAL 

the  Superior  British  Insu- 
lating Material. 
It  does  not  break  like 
porcelain,  nor  does  it  crack, 
warp  or  soften  like  other 
insulating  materials. 
Its  mechanical  strength  is 
unexcelled  and  insulators 
made  of  LORIVAL  will 
outHve  all  other  insulators. 

Write  or  call  Head  Office  : 

Lorival  Manufacturing  Co.,  Ltd., 

6,  LLOYD'S  AVENUE,  E.G.  3. 


SPECIAL  OFFER  FROM  STOCK. 

TWIN   FLEXIBLE. 

35  40     S   V.  Cotton  &  Wshop     36  0     gross  yds. 
70  40        ,.  .,  „  46  0 

70  40     D.P.R.   ,,  „  52  0 

Subject    to    Raductions    for    Quantltiam.' 


GREENHALGHS, 

Nelson    House,    Burnley.  1\\.:  ll-\. 


Dynamo  and  Motor  Repairs 
and  Rewinds  A.C.  and   D.C. 

UP    TO     100     H.P. 

Motors   and  Commutators  supplied. 
CONSTABLE  &  OHLSON, 

Electrical  and  Mechanical  Engineers, 

60,  QUEEN'S  ROAD.  BATTERSEA,  LONDON,  S.W.8. 

lllllillll  'Phone:    Battersea  954.  |{|||||||||||||lllllllllllllll 


J.A.CrABTREE  8  C2  IIP 


^\}t\  Hfll^t  &  ^r^al^. 


RUSItALL  SlKEUr 

WALSALL 


REWINDING 

OF      ALL      ELECTRICAL     MACHINERY. 

COILS  of  any  size  and  shape 

WOUND        FOR        THE         TRADE 

in  small  or  large  quantities. 

SCALDIS  WORKS,  1,  NORGROVE  STREET,  BALHAM,  S.W.12 


LEWIS'S   SCiENTIFIC 
G3RCULATING  LIBRARY. 

ELECTRICAL.  MECHANICAL  &  GENERAL  ENGINEERING 
TEXT  BOOKS  &  TECHNICAL  WORKS. 

Rem  Work*  ana  IJcio  eaiiion*  can  be  had  trora  ibe  CJbrarp 

tmOKdlaielp  on    publication.         Telephone:  MuanjM  1*11. 

SUBSCRIPTION,   Town   or  Country,  from    OHB   OOIMB&. 

RBADINO  ROOM  open  Daily  to  8UBB0RIBEBS. 

H.  K.  LEWIS  &  Co.  Ltd., 

\3i,  GOWER  STREET,  and  24,  GOWER  PLACE. 
LONDON,   W.C.  1. 
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MASS  PRODUCTION 

ENSURES  DELIVERY   FROM   STOCK 
AT   LOWER  PRICES. 


Send  Enquiries 


FOR  THE  FOLLOWING 


SWITCH=TYPE    FUSE    BOXES. 


50  &    100 

Amps. 

500  Volts. 

Eas}^  and  safe 
for   rewiring. 

No  costly  re- 
fills required. 


Ordinary  Fuse 
wire  used. 

Deals  satisfactorily 
with 
short  circuits. 

Fireproof 
linings. 


Also        IRONCLAD   WALL  PLUGS  AND  SOCKETS, 

SWITCHES, 
MOTOR  STARTERS, 
POWER  STATION  SWITCHGEAR, 
EXPLOSION-PROOF  SWITCHGEAR  AND  STARTERS. 


» 


w 


A.    REYROLLE 


&  CO., 
LTD., 


HEBBURN-ON-TYNE. 
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CRANES 


RAILWAYS,         DOCKS, 
HARBOURS  &  WORKS. 


Hydraulic  Buffer  Stops 

(not  orilinary    Rolling  Stock   Buffers) 

EMPIRE    ROLLER  BEARINGS  FOR   ROLLlNGi  STOCK   AND   FACTORIES. 


20-lon  Electric  Overhead  Travelling  Crar\e. 
AND  OTHER  RAILW.W  PLANT,  SUCH  AS 

Turntables,  Traversers,  Tanks,  Pumps, 
Watercranes,   Capstans    and    Winches! 

Also  Sole  Makers  of  the  "STONEY"  CONTROL  SLUICES  with 
STOKES'  PATENT  IMPROVEMENTS.        Over   1. 000    already    ir>stalled. 

RANSOMES   &    RAPIER,  LTD., 

32,  VICTORIA  STREET,  LONDON,  S.W.I. 

Ttltrrams  and  Cables—"  Raosomes  Rapier.  Vic.  Londoo."  "  Sluice.  London." 


NEW  OR  SECONDHAND 
READY  TO  DROP  INTO   YOUR  WORKS. 

Repairs  and  Renewals  a  Speciality. 

CALL,   WRITE   OR   PHONE  :— 

THE  VICTORIA  ELECTRIC  PLANT  CO., 

Spenser  Street,  Victoria  Street,  London,  S.  W.  I. 


r^iTv^!' 
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June  25,  1920. 


THE  ELECTRICIAN. 


MISCELLANEOUS   ADVERTISEMENTS. 

CONTRACTS  OPEN',   LEGAL  NOTICES     PARTNERSHIP  AND  AGENCV  ADVTS.,   Is.   i<i-    per  line,  single  column. 
APPOINTMENTS  VACANT   AND  WANTED     SALES    BY  AUCTION,  PLANT    AND    MACHINERY    FOR    SALE   AND 

WANTED,  PREMISES  FOR  SALE,  TO  LET  AND  WANTED,  &c.,  is.  per  line,  single  column. 
EDUCATIONAL   AXX(  )r\CEMEN'TS.    r2s.  per  inch,  single  coluiu;^.. 
SITUATIONS  VACANT.  — 7i)  account,  is.  per  line.         Average  lo  words  to  a  line. 
SITUATIONS  WANTED. — gd.  per  line  do  words),  minimum  2s.  jd.  (prepaid)  (4  insertions  or  price  of  3). 

Keplies  to  Advertisements  can  be  addressed  to  the  Offices  to  be  called  tor,  bat  where  these  replies  are  10  be  sent  on  to  Adi 
by  post  fid.  must  be  ndded  for  postage. 
Call  ok  Write — 

"  THE   ELECTRICIAN  ■'    ADVERTISEMENT   DEPARTMENT, 
Phone.:  3.    BD-uverle    Street.    .~.eet    Street.    London,    E.G. 4. 

_City  9353.     Extension  17.  "  Benbrotric  Fleet  London 


TENDERS     INVITED. 


►  LYJIOUTH    EDUCATION   AUTHORITY. 


c 


ITY  &  COUXTY  OF  KINGSTON-UPOX-HULL. 


ELECTRICITY  DEPARTMENT. 


Contract  85.— ONE    3-MOTOR    ELECTRICALLY-OPERATED    OVERHEAD 
TRAVELLING  CRANE. 

The  Electricity  Committee  of  the  Hull  Corporation  are  prepared  to  receive  TENDERS 
for  the  Supply.  Erection  and  Setting  to  Work  of  the  Plant  comprised  in  the  above  Con- 
tract. 

Forms  of  Tender  and  Specification  may  be  obtained  by  depositing  the  sum  of  Two 
Guineas  with  the  City  Treasurer.  T.G.  Milner,  Esq..  Guildhall.  Hull,  for  each  copy  required, 
such  deposit  being  returnable  on  receipt  of  a  bona-fide  Tender. 

Tendersendorsed  "  Crane."  are  to  be  addressed  and  delivered  under  seal  to  the  Chairman 
of  the  Electricity  Committee.  Guildhall,  Hull,  by  not  later  than  NOON  on  Monday, 
July  12th.  1920. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any  Tender. 

Any  further  information  can  be  obtained  from  the  undersigned. 

H.  BELL. 
Electricity  Works,  Sculcoates  Lane,  City  Electrical  Engineer. 

Hull.  June  22nd,  1920. 

/COMMONWEALTH  OF  AUSTRALIA. 

Postmaster-General's  Department. 
TENDERS  are  invited  up  to  3rd  August.  1920.  for  'he  Supoly,  Delivery  and  Erection 
at  the  Tele^aph  Office.  Perth,  Western  Australia,  of  326  ACCUMULATORS  in  accordance 
with  Schedule  W.A.  668. 

Tender  Forms,  &c.,naay  be  obtained  at  the  Office  of  the  High  Commissioner  for  Australia. 
Room  406,  Australia  House.  Strand,  W.C.2. 

GEO.  H.  WISE. 
Postmaster- General. 

^COMMONWEALTH   OF  AUSTRALIA. 


.y 


Postmaster-General's  Department. 
TENDERS  are  invited  up  to  2nd  and  5th  August,  1920.  respectively  for  the  Supply 
and  Delivery  to  the  Postmaster-General's  Department.  State  of  New  South  Wales,  of 

(A)  ALUMINIUM  SHEET,  BRASS  ROD.  &c..  as  per  Schedule  769.  and 

(B)  PLATINUM  WIRE.  GOLD  AND  SILVER  WIRE,  &c.,  as  per  Schedule  768. 
Tender  Forms.  &c.,  can  be  obtained  at  the  High  Commissioner's  Office,  Room  406, 

Australia  House,  Strand,  W.C.2. 

GEO.  H.  WISE. 

Postmaster-General. 


APPOINTMENTS    VACANT. 


pOUNTY  BOROUGH  OF  WEST  HAM. 

MUNICIPAL  TECHNICAL  INSTITUTE.  ROMFORD  ROAD,  STRATFORD,   E.15. 


Applications  are  invited  for  the  following  posts : — 

HEAD  OF  DEPARTMENT  OF  MATHEMATICS. 
Salary  £475 — £20— £700  per  annum.     Must  have  degree  of  British  University  with 
honours  in  Mathematics. 

ASSISTANT  LECTURERS  AND  DEMONSTRATORS  IN 

(a)  Civil  and  Mechanical  Engineering; 

(b)  Physics. 

Salary  £300 — £15 — £525  per  annum.     Must  be  graduates  of  British  University. 

The  initial  salary  will  be  fixed  according  to  qualifications  and  experience.  Duties  to 
Commence  in  September  next. 

The  above  claries  await  the  confirmation  of  the  Council,  and  should  any  alterations  be 
made  therein  particulars  will  be  forwarded  to  applicants  for  the  positions. 

Applications,  with  particulars  of  qualifications  and  experience  and  copies  of  recent 
testimonials,  should  be  sent  to  the  Principal,  Municipal  Technical  Institute,  Romford 
Road.  Stratford.- E.15.  not  later  than  9th  JULY.  1920. 

QITY  OF  BIRMINGHAM  EDUCATION  COMMITTEE. 

Required  in  SEPTEMBER  next,  the  fuil-time  services  of  LECTURERS  in  the  following 
subjects : — 
MUNICIPAL  TECHNICAL  SCHOOL.     (Principal.  W.  E.  Sumpner,  D.Sc.) 

Physics,  Electrical  Engineering,  Mechanical  Engineering. 
HANDSWORTH  TECHNICAL  SCHOOL.     (Principal,  W.  E.  Harrison,  A.R.C.Sc.) 

Mechanical  Engineering. 
The  commencing  salary  offered  will  depend  upon  the  previous  training  and  experience 
of  the  candidates. — For  full  particulars  apply  to  Secretary,  Municipal  Technical" School. 
Suffolk- street,  Birmingham,  specifying  post  in  respect  of  which  particulars  are  required, 

FIRST-CLASS    SENIOR  TRANSFORMER  DRAUGHTS- 
MAN Required  for  London  district.— Apply,  J.  E.  X.,  Electriciah  Offices.  8, 
Bouverie-street,  London.  E.C.4 


PLYMOUTH   &  DEVONPORT  TECHNICAL  SCHOOLS. 

Principal :  W.  S.  Templeton.  M.A.  B.Sc..  A.M.I.E.E. 
Required  in  September  for  the  Day  and  Evening  Classes  an  additional  LECTURER  IN 
ELECTRICAL   ENGINEERING.     Applicants  must   have   had  teachmg   and  works 
experience  and  possess  good  academical  or  equivalent  qualifications.  *^m 

Salary  Scale  £250  to  £370.    The  actual  commencing  salary  will  be  based  upon  trammr 
and  experience.     Last  day  for  applications  7th  JULY.  1920. 
Further  particulars  from — 

E.  CHANDLER  COOK,  Secretary. 


H 


ALIFAX  MUNICIPAL  TECHNICAL  COLLEGE. 


D 


Principal     ..      J.  Crowt.her.  B.Sc.  (Lond.) 
Applications  are  invited  for  the  following  post ; — 
ASSISTANT  LECTURER  in  the  ELECTRICAL  ENGINEERING  DEPARTMENT. 
Remuneration  according  to  scale.     Qualifications  and  experience  will  be  taken  into 
consideration  in  fixing  commencing  salary.  .      .     ■     j 

Particulars  and  forms  of  application,  to  be  returned  as  early  as  possible,  may  be  obtained 
from  the  Principal. 

West  House.  Halifax. 

ESIGNING  ENGINEERS  Wanted  for  Tran.sformer  work 

by  electrical  manufacturing  firm.  Those  with  previous  experience  of  this  class  of 
work  preferred,  but  other  applications  from  capable  men  will  be  considered. — State  age, 
experience  and  salary  required,  to  J.  E.  T.,  EI-ECTrician  Offices,  8,  Bouverie-street, 
London.  E.C.4. 

ELECTRICAL  ENGINEER  Wanted  for  the  Switchgeat 
Department  of  an  Engineering  firm  in  the  Manchester  district.  Must  be  fully- 
conversant  with  high  capacity  modern  electrical  systems. — Applicants  should  state  expen- 
ence.  technical  training  and  salary  required,  to  J.  E.  U.,  Electrician  Offices,  8,  Bouverie- 
street.  London,  E.C.4.  

DRAUGHTSMEN.— Wanted  by  firm  in  Manchester  district 
Senior    Mechanical    Draughtsmen    for  electrical  _department.     Experience    of 
transformer  work  an  advantage.     Permanent  posinons^.- 
and  class  of  work  and  salary  lequired,  to  J.        " 

street.  London.  E.C.4, 

CALIBRATORS. —Vacancies    for   Instrument    and    Meter 

V_>  Calibrators,  with  technical  knowledge,  in  electrical  engineering  works  in  Mm- 
chester  district.— State  experience,  technical  training  and  salary  required,  to  J,  E.  S., 
Electrician  Offices,  8,  Bouverie-street,  London,  E.C.4. 

THE  UNITED  ALKALI  CO.,  LTD.,  invite  applications. 
for  the  position  of  CHARGE  ENGINEER  at  West  Bank  Power  Station.  Widnes. 
Salary  £300  per  annum,  inclusive  of  all  bonuses,  48  hours  per  week,  shift  working.— 
Applications,  stating  age,  full  particulars  of  training  and  experience  with  E.H.T.,  thrM- 
phase  turbo-generators,  and  water  tube  boilers  and  enclosing  copies  of  references  to  the 
Chief  Engineer's  Office,  Widnes.  ^^^_ 

TELEGRAPH  SUB-ENGINEER  Required  for  service  in 
the  POSTS  AND  TELEGRAPHS  DEPARTMENT  OF  THE  TANGANYIKA 
TERRITORY  tor  a  period  of  from  20  to  30  months  with  possible  extension.  Salary 
£300.  rising  to  £350  by  annual  increments  of  £15.  Quarters  free  of  rent  and  free  passages 
and  liberal  leave  in  England  on  full  salary. 

Candidates,  age  between  23  and  40.  should  possess  a  technical  and  practical  knowledge 
of  telegranhy  and  telephony,  instruments,  line  construction,  maintenance,  including 
surveying  and  estimating  for  new  lines,  should  understand  control  of  labour  ;  experience 
in  engineering  department  of  British  Post  Office  preferred,  or  Colonial  experience  m. 
similar  position.  ,  ,  j  ^  „        ^.     i         r 

Apply  at  once  by  letter  stating  age.  whether  married  or_smgle.^and  full  particulars  of 
experience,  to  the  Crown  Agents  for  the  Colonies, 
and  quoting  M/9571.  


WANTED. 


MiUbank,  London,  S.W.  1, 


IV  ANTED.— At  once,  aU  sizes  of  NEW  D.C.C.  COPPE  R 

TT     WIRES  from  11-19  S.W.G.  inclusive.     Also  24-42  S.W.G.  aU  coverings.     Small 


/IRES  from  11- 
quantities  or  complete  large  stocks   purchased  for  prompt 
GINEERING  COMPANY.  Swansea. 


I.— WESTERN   EN- 


A 


TIJVIE   RECORDER  Wanted.     State  price  and   where 

can  be  seen. — A.  Recorder,  149,  Farringdon  Road.  London,  E.C. 


EEQUIRED,  Back  Numbers  of  ELECTRICIAN— Nov.  22, 
1918  March  7.  1919.  July  16,  1915,  Oct.  8.  1915,  March  31.  1916,  Oct.  IS,  1915, 
Jan  7  1916  Feb  18,  1916,  Feb.  25,  1916.  March  3,  1916.  March  10.  1916,  Sqpt.  27, 
1918.  Jan  5,  1917,  Jan.  12,  1917,  Jan.  19.  1917,  Feb.  2  and  16.  1917,  March  9.  23  and 
30,  1917.— Apply  Publisher,  Electrician  Offices,  8,  Bouverie-street,  London,  E.C.4. 
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AGENTS    WANTED. 

AGENTS  and  TKAVELLEHS,  calling    on  M.: 
and  Emrloyersof  Labour,  can  nuke  a  ujpiul  addition  to  their  ;: 
!ng  "Ways  and  Means."  the  organ  which  ;s  r-lping  t«  c^v'-come  th 
and  surmount  the  obsuc'.es  to  business  prorr^??  *■■      •t-^  ■  ■■ 'Ti  gover;;-.. 
cratic  control. — Apply  for  particulars  to  T  ■■    Manage: 

Means,"  8.  Bouverie-Street.  London,  E.C.4. 


FOR    SALE. 


CAST-STEEL  PLATES,  all  one  .mz.-.  1G.{  in.  longxl.Uii. 
wide  ■:  1 1-32  in.  th!:lc.  65  TONS  to  cttar  quickly.  NEW  material,  never  b«T. 
used  and  in  excellent  condition.  Equal  to  No.  3  temper.  Full  analysis  on  applicatior 
For  immediate  sile.  will  accept  low  price  of  £30  per  ton  F.O.R.  London.— THci.  W. 
Ward.  Ltc.  Silvertown.  London.  E.16. 

FOR  SALE.— DYNAMO  fand  SWITCHBOARD,  complete 
with  wiring  by  Crompton.  60  volts.  100  amperes,  in  perfect  condition,  suitable  for 
picture  palace.— H.  S.  Barton.  Station-road,  Rickmanswoilh,  Herts. 

BINOCULARS.— Magnificent   pair    8x    Prismatic,   extra- 
ordinarily powerful  and  clear  :  achromatic  and  fully  stereoscopic :  new  condition 
leather  case.    Accept  £5.  15s.    Approval  pleasure. — 73.  Gough-road.  Edgbaston. 

NOTICE. 


"I?LEOTRIOAL    POWER    ENGINEERS'  ASSOCIATION. 


yfALYBRIDGE, 


YORKSHIRE  ELECTRIC  POWER  CO., 
HYDE.    M03SLEY    AND    DUKlNFiELD    TRAMWAYS    AN  J 
ELECTRICITY  BOARD. 


ALL  ENGINEERS  before  accepting  any  position  on  tna  staffs  of  either  of  the  ab<  it 
Undertakings  are  recommended  to  communicate  with  the  undersigned. 

W.  ARTHUR  JONES. 
65-66,  Chancery  Lane,                                                                       Ganerai  Secretary 
Undon,  WC.2.  


MEWBURN,  ELLIS  AND  PRYOR, 

CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 

70,  Chanccrj'  Lane,  London. 

Telegrams  :  "  Patent  London."  'Phone  :  243  Holbom. 


MEWBURN.  ELLIS  AND  PRYOR, 
CHARTERED  PATENT  AGENTS  AND  TRADE  MARK  AGENTS, 
3,  St.  Nicholas  Buildings,  Newcastle-on-Tyne. 


Thermodynamics  for  Engineers 

By  J.  A.EwiXG,  K.C.E.,LL.D.,F.R.S.,D.Sc. 

Principal  and  Vice-Chancellor  of  the  University  of  Edinburgh. 
Demy  8tro.      With  99  text-figures.      30s  net. 

This  volume  treats  the  subject  mainly  from  an  engineering 
standpoint,  but  with  siifficicut  gentralitv  to  be  useiul  to 
students  of  physirs.  The  author's  m- tho'd  is  first  to  make 
reaJers  familiar  with  thephysical  bearitigof  the  fiindamen. 
tal  ideas  by  u.eans  fan  erementar\'  intn  due  lion  and  by 
dealing  ivith  practical  problems  in  the  tlicorv  of  heat  engines 
and  of  refrigeration.  ;  After  this,  a  more  mathenialicaUreai- 
nient  is  given  of  general  thermodynamic  relations  and  the 
usual  equation-  are  derived. 

"Sir  J.  .\.Ewingsnew  treatise  meetsalong-felt  want."— £«j;hc««jis. 


CAMBRIDGE       QNIVERSITY      PRESS 

FiCTTEU  L.WE.  LOXDOX   E  f  4  :     (!    F  CLAY   .\1\na(:i:r 


ORD^R    NOW. 

I.M.E.A.   CONVENTION,  1920 

"THE    ELECTRICIAN  •■ 

SPECIAL   POWER 
STATION     NUMBER 

will  be  published  on 

July    2nd,  1920. 

Price   Is.,    postag^e   3d> 
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'•  7/u'  Illcctricinii ' 

ELECTRICAL       TRADES 

DIRECTORY 

AND    HANDBOOK 

1920 

NOW  READY 


25 


s. 

Postage    I/-   Extra 

BENN      BROTHERS     LIMITED 

Electrician  Offices 
8    BQUVERIE    STREET,    LONDON,    E.C.-^ 

Illlllllllllllllllllllllllllllllllllllllllllllllll 


WAYS  &  MEANS 

A      Wtekly      Review      of     Industry, 
Trade,   Commerce  &  Social  Progress 


Price  6d. 

Yearly  Subscription 
U.K.  -  £1  6  0 
Abroad-     £1    10    0 

'The  Broad  View" — a  booklet 
setting  forth  the  aims  and 
policy  of  the  above  journal  will 
be  sent  post  free  on   request. 

BENN    BROTHERS,  LTD., 

8,  BQUVERIE    ST.,   LONDON,   E.G.  4. 


JuXE  25,  1920. 
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HALLMARKS 


There  is  an  established  authority 
whose  mark  is  the  guarantee  of 
purity  in  gold  and  silver. 

The  mark  "FIRTH'S  SPEEDI- 
CUT"  is  a  guarantee  of  efficiency 
and  reliability  on  High  Speed  Tools. 

Behind  the  name  there  is  manufac- 
turing experience  extending  over 
three  generations. 


WE    ARE     EXHIBITING 


MACHINETOOL 

ENGINEERING 

EXHIBITION 


OLYKPJA 
SEPf4-2t 


THOS.  FIBTH  &  SONS,  Ltd., 

SHEFFIELD. 


mil 


ALFRED  HERBERT,  LTD. 

SMALL    TOOL    DEPARTMENT. 


We  act  as   sole  distributors   of    the    high 
speed   twist  drills  and   milling  cutters 
made  by  E.  G.  Wrigley  &  Co.,  Ltd 
Birmingham.     These  tools  are 
of  the   highest  class;    in 
accuracy,   finish    and 
cutting    quahties 


they  have  no 
superior. 


E.    G. 

Wrigley    & 

Co.  commenced 

making  high    speed 

drills  in  1902,  and  were 

the  first  to  manufacture  those 

tools  in  this  country.     Since  that 

date   they   have    taken  advantage  of 

every  opportunity  of  improving  their  plant 

and    methods.      •"  We    carry    a    full    line    of 

drills  and  cutters  at  the  following  warehouses:— 

LONDON  BIRMINGHAM  GLASGOW  NEWCASTLE    COVENTRY 

25,  Victoria  St.,  S.W.     208,  Corporation  St.     36-38,  W.  George  St.     New  Market  St.':  The  Butts. 
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Shade  Carrier  Ring 


Patent  No.  137754. 


Enables  shades  to  be  cleaned  with  Ease  and  Rapidity. 


Simple  in  Design. 


Thi: 


Effective  in  Us 
Temper. 


Sav 


lenious  little  device  is  a  great  improve- 
ment on  the  old  styleof  shade  carrier  rinR.  The 
ease  with  which  it  can  be  attached  or  detached  en- 
sures an  appreciable  saving  in  time,  and  the 
"  binding  **  habits  of  the  old  shade  ring  are  com- 
pletely' eliminated. 

It  is  provided  with  two  Iurs  which  engage  in  the 
slots  of  the  special  tool,  so  that  by  simply  turning 
the  tool  the  ring  is  also  turned.  E.  en  without  the 
use  of  the  tool,  the  "Ideal  '  Ring  is  far  more 
easily  manipula  ed  than  the  old  style  ring,  as  the 
lugs  enable  the  fingers  to  obtain  a  good  purchase. 
All  G.E.C.  Economic  type  lampholders  are  now 
fitted  with  the  IDEAL  Shade  Carrier  Ritig  at  no 
extra  C':'St. 

The  General   Electric  Co.,  Ltd. 

Head  Office:   67,  Queen  Victoria  St.,  London,   E.C.4. 

Telephone:  London  Wall 3600  (361mes).    Telegrams:  "Electricity  Cent  London.' 

Branches. — Manchester.  Glasgow.    Birminsham.   Cardiff.    Newcastle.   Dublin, 
Belfast.    Bristol.    Swansea.    Liverpool.    Leeds.    SheHield.    Nottingham.     Hull. 
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FREEZOR 

ELECTRIC   FANS. 

Ceiling   Type   for   Direct   Current 

The  efficiency  of  "FREEZOR"  Ceiling 
Type  Fans  in  tropica!  climates  has  pro- 
moted a  growing  demand  for  their  use  in 
this  country.  To  cater  for  this  increasing 
business,  the  G.E.C.  have  developed 
the  manufacture  of  their  well-known 
KOOLAH  Fan  on  an  extensive  scale, 
and  can  offer  Contractors  the  advantage  of 
immediate    deliveries    in    any    quantities. 

NOISELESS,  ECONOMICAL,  EFFICIENT,  ARTISTIC. 


99 


The    "KOOLAH" 

Patent  No.  3918  1911. 
Manufactured  throughout  at  the 

G.E.C.  "FREEZOR"  Fan  Works. 

Witton,  Birmingham — the  largest 

works  of   its   kind  in   the   United 

Kingdom. 

Write  NO  Wfor  Prices  &  Particulars. 


Advt.  of  The  General  Electric  Co.,  Ltd.,  by,  Queen  Victoria  Street,  London,  E.C 


June  25,  1920. 
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The  unvarying  accuracy  of  Chamberlain  &  Hookham  Poly- 
phase Meiers  is  their  special  characteristic,  and  accounts  for 
their  extraordinary  popularity  with  meter  users  thro'ighout 
ihe  world. 

Constructed  with  scrupulous  care  in  regard  to  every  minute 
detail,  they  are  guaranteed  MORE  ACCURATE  .THAN 
REQUIRED  BV   E.S.C.  Specification. 

Salient  Features:  — 

^  Approved  by  the  B.O.T. 

^  Good  quality  jewel  on  spring  support. 

<^^  Reversible  pivot. 

Screw  adjustment  to  brake  magnet. 

l^w  shunt  loss. 

Small  drop  in  series  coil. 

High  driving  torque. 

No  humming. 

No  creeping. 

Ample  material  in  coils  and  terminals. 

iJarge  plain  dial. 

Accurste  over  exccptiona'.ly  large  voltage  range. 

MADE    IN    SERVICE    AND 
SWITCHBOARD        TYPES. 


^^■i  y 


m^s 


^SEE 


ELECTRICITY      METER       MANUFACTURERS 

SOLAR  VN^ORKS,  BIRMINGHAM.  ?o's 


LONDON    OFFICI:    s  TEST    ROOM,      139.  OUEEN     V  IC  TOR  I A  ST..  E.C  <»•. 
p^»P^.c  ;floW>e.,s    -  SOLARiquE    CENT     UONDON,  Ti /e  p/ioif  -  3  SOO  WALL  Cf./ZO) 


o^e--  2151  CENTRAL. 
A.  B  C  ( S'"EdiHony 


The  Selling  Points  of 

Pope  Elasta  lamps 


SH 


The  Manufacture  of 

'POPE '  ELASTA  LAMPS 

juovides    employment    for    hundreds    of   highly    skilled 

and  specially  trained  workmen  a'  the  VVillesden  Works 

of  the  Company,  where  work  is  carried  on  under  the 

most    up-to-date,  comfortable  and  healthy  conditions. 

The    romance    of    history     is     particularly     well     illustrated      in 

this   happy   example   of  manufacturing  activity,   contributing  in   no 

small  measure  to  the  regained  prosperity  of  the  Empire. 

The  deitiand  f)r  'POPE'   EL.-VST.\  LAMP.S  is  rapidly  increasing. 

~  Do  you  Stock  tbem  ? 

POPE'S  ELECTRIC  LAMP  CO..  LTD., 

HeadOfficeandWor^s:   HYTHE   RO.AD.  WILLESDEN,  N.W.  10. 

Telephone:  Willesdan  1120.  1224.  TdegraiKs:  "Planetary,  Phone,  Ixndon.' 
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that^  1  >srnKitine  is  made  o(  ihe 
besfmatenaNand  has  obtained 
a  long  established  reputation 
for  uniformity  and  reliability. 
Descriptive  literature  and 
prices  of  the  wide  range  of 
Dermatine  Engineering  Pro- 
ducts will  be  sent  post  free  on 
request 
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DERMATINE  C9  E™ 

XEATE  STREET.  LOXDOX,  S.E.  5, 
Te;ephone:  HOP  31.  Teleg.ams :  DERMATINE,  LONDON. 


LANDIS  &  GYR,  Ltd. 

ELGEE     WORKS,    HAMPTON    HILL. 

Induction  Type  Portable 
Wattmeters. 

Type  CBwt  for  single-phase  circuits. 

Type  EBwt  for  three-phase  3-wire  circuits  with 

balanced  loads. 


APPLICATIONS. 


r  o»n»ra\  testing  purposes — ir 
motor    installations        To    she 


ing      heating. 
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The   Man  who  does  the  Work 
has  faith  in 

PARACORP" 

X         COTTON    COVERED      J_/ 

FLEXIBLES 


U'orking      Electriciatis      have     shown 
rhey    are    reUable,    easy    to    handle, 


a     preference    for     "  Paracore "    Flexibles. 
and     make    for    good,    permanent    work. 


"  Paracore "  Flexibles  have  become  a 
standard,  because  their  service  is  guaran- 
teed by  fixed  factory  tests  that  are  far 
more  severe  than  actual  service  emer- 
"encies. 


"  Paracore  "  Cotton  Covered  Flexibles  are 
made  in  two  standard  sizes  — 14/36  and 
23/36,  and  five  colorings.     The  efficiency 
of  the   insulation,   ordinary  or  heavy,   is 
warranted.     Sold    in   coils   of   72    yards. 
DELIVERIES    FROM    STOCK. 
Im7!iediate  Orders  for  "Paracore"  Flexibles  can  be  filled  from  stock. 
Present  conditions  suggest  the  advisability  of  sending  demands  in  now. 
\  *  Prompt  Service  assured. 
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SIEMENS  BROTHERS  S  CO..  LTD 


MANUFACTURERS     OF 


SIGNALLING    APPARATUS 

AND 

LOUD  SPEAKING  TELEPHONES 


ENGINE  ROOM  TELEGRAPHS 

'FOR  COMMUNICATION  BETWEEN 

SWITCHBOARD 

AND 

GENERATOR, 
ENGINE    ROOM 

AND 

STOKE  HOLD 
etc. 


In  this  apparatus  orders 
appear  by  iliumination  and 
attention  is  called  to  every 
signal  by  the  ringing  of  a 
loud  bell. 

Provision  is  made  for  send- 
ing reply  signals. 


Receiver  with  Order  Illuminated. 


Transmitter  on  Column. 


Registered    Office: 

PALACE    PLACE    MANSIONS,    KENSINGTON    COURT,    LONDON,    W.  8. 

Telegrams:    "SIEMENS,    KENS.    LONDON"  Telephone:    WESTERN    6349. 

General  Offices  and  Works  ; 

WOOLWICH,     LONDON,    S.E.  18. 

Telegrams:    "  SIEMENS,  WOOLWICH." 


Telephone  :     CITY  6400. 
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We  have  orders  in  hand  for  six  huge  Stokers,  each 
on  undivided  archless  furnace  33  X  1 1  feet,  for  boilers 
normally  evaporating  80,000  lbs.  superheated  steam 
hourly  each,  with  poor  coal  only  10,000  B.T.U. 

Each  Stoker  is  tv^rice  the  size  of  the  one  illustrated  ; 
and    is    completely    automatic,    eliminating  manual 

labour. 

Our  Enth-Riley  Stokers,  in  all  sizes,  on  all  boilers, 
give  equally  excellent  results. 


Sent!    for    Catalogue    and    kindly    note    our 
\ISW  ADDRESS: 


ERITH^S  ENGINEERING  CO.,  LTD.,  .  ss.kingsway,  w.c.2,  london. 

Telegrams  :  "Erltlius.  London'  Telephone:   1106  Gerrard. 
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Non-sludging  H.T.  Transformer 
and  Switch  Oils. 

REESOILS  LIMITED 

OILS 

1,  Eldon  Square,  NEWCASTLE-ON-TYNE. 

Telephones— 1919  ar.d  1920  CENTRAL.  Teiegrams— •■  REES '■  NEWCASTLE 

London  Office:    17,  VICTORIA  STREET,  WESTMINSTER. 

Telephone— VICTORIA  3057.  Telegrams—"  REESOLINE  PHONE  L  ONDON." 

Non-Sludging  Turbine  and 
Crankchamber  Oils. 
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Notes. 


The  I.M.E.A.  at  Bradford. 

The  twenty-fifth  convention  of  the  Incorporated  Municipal 
Electrical  Association  opened  on  Monday  last  under  the  most 
propitious  conditions,  and,  though  we  write  diffidently  when 
it  conies  to  prophesy,  we  have  no  doubt  that  as  it  has  begun 
so  it  will  go  on,  and  that  by  the  time  this  issue  of  The  Elec- 
trician appears  what  will  have  proved  to  be  one  of  the  most 
succes.sful  meetings  in  the  history  of  the  Association  wiU  be 
drawing  to  a  close.  The  only  uncertainty  is  the  weather, 
which  at  such  an  outdoor  gathering  is  a  factor  of  some  im- 
portance. In  accordance  with  our  usual  custom,  we  do  not 
deal  with  the  proceedings  at  the  Convention  this  week,  but  in 
our  next  issue  we  shall  give  a  detailed  account  of  all  that 
has  hajjpened,  together  with  a  number  of  special  articles,  the 
whole  forming  a  record  of  progress  which  is  likely  to  prove 
of  exceptional  value  to  those  who  have  anything  to  do  with 
electricity  supply.    * 


itself  is  not  without  its  difficulties.  One  thing  is  certain,  it 
cannot  continue  to  stand  where  it  does  at  present.  It  must 
either  go  backwards  or  forwards.  Mr.  Roles"  appeal  to  mem- 
bers of  the  Aissociation  for  more  support  will,  we  hope,  be 
responded  to  with  enthusiasm.  The  Association  has  done  good 
work  in  the  past ;  it  would  be  a  pity  if  its  future  were  in  any 
way  less  satisfactory  ;  but  to  ensure  this  it  must  be  whole- 
heartedly supported  by  all  those  whose  interests  it  represents. 
Only  in  this  way  can  it  obtain  that  political  influence  which  we 
agree  with  Mr.  Roles  is  essential  to  its  w'ell  being. 


The  Spirit  of  the  Convention. 

Last  year  we  called  the  gathering  at  Ipswich  the  Peace 
Convention.  At  that  time  industry  was  stiU  neura.sthenic, 
and  even  the  most  energetic  were  only  beginning  to  look  round 
somewhat  fearfully  at  the  multiplicity  of  tasks  that  lay  before 
them.  Last  year  there  was  anxiety ;  this  year  there  is  an 
air  of  enthusiasm  which  it  is  good  to  see.  There  is  no  doubt 
that  the  outstanding  feature  of  this  year's  Convention  is  the 
way  in  which  the  minds  of  aU  are  anxiously  exercised  as  to  the 
future  of  electricity  sujjply.  The  more  energetic  among 
station  engineers  are  jsressing  for  greater  co-operation  in  supply 
problems,  the  more  conservative  are  fearful  as  to  the  result 
of  such  a  policy  as  aii'ecting  both  themselves  and  electricity 
supply.  Generally  both  classes  are  quite  honest  in  their 
opmions,  and  are,  we  believe,  equally  open  to  conviction  and 
argument.  We  have  no  doubt  that  all  phases  of  this  subject 
have  been  discussed  iuformaUy  during  this  week,  and  we  hope 
as  a  result  it  will  be  possible  to  formulate  a  considered  policy 
which  is  worthy  of  receiving  the  support  of  the  Association  as 
a  whole. 


The  Future  of  the  Association, 

Such  a  consolidation  of   thought  as  a   considered   policy 
implies  is  the  more  important  as  the  future  of  the  Association 


Payment  by  Results. 

OxE  of  the  most  essential  needs  of  the  day  is  something  that 
will  make  us  all,  employers  and  workers  alike,  give  more 
thoughtful  consideration  to  the  industrial  and  financial  con- 
dition of  the  country.  On  the  one  hand,  the  employers 
strongly  denounce  the  stupid  ca'  canny  methods  and  the  per- 
nicious policy  of  limiting  the  output  adopted  by  some  workers  ; 
while  on  the  other  we  have  ^^gorous  denunciations  of  profiteer- 
ing bv  trade  union  leaders  and  demands  for  the  sociaUsation 
of  industry.  We  believe  that  these  mutual  recriminations 
do  no  good  ;  in  fact,  they  make  a  bad  position  worse.  It  is 
admitted  that  increased  production  is  very  urgently  needed, 
but  it  requires  a  good  deal  of  education  and  propaganda  work 
to  impress  this  ui^on  the  majority  of  the  workers.  We  are  glad, 
therefore,  to  see  that  the  Industrial  League  and  Coimcil,  which 
has  just  held  a  successful  Convention  of  Employers  and 
Employed  at  Manchester,  is  continuing  its  eft'orts  to  bring 
employers  and  employed  together.  By  this  means  each  side 
is  given  an  opportunity  of  hearing  and  appreciating  the  other 
jDoint  of  view,  and  of  discussing  debatable  questions  on  tlie 
same  platform.  An  important  item  in  the  Manchester  Con- 
vention was  the  reading  of  a  thoughtfvd  Paper  on  ""  Payment 
bv  Results,"  by  Mr.  F.  S.  Bcttox,  who  stated  quite  fairly  the 
obj  ections  of  the  men  to  its  adoption.  He  pointed  out  that  the 
national  rehabilitation  largely  depended  upon  engineering 
and  upon  an  increased  output  from  the  workshops.  He 
went  on  to  give  a  summary  of  the  premium  bonus  system,  of 
existing  profit-sharing  and  similar  schemes  and  of  their  opera- 
tion. It  was  significant,  he  said,  that  throughout  the  war 
no  time  was  lost  in  any  iron  and  steel  works  in  Great  Britain 
in  fighting  for  advances  in  wages  where  a  sliding  scale  had  been 
in  operation.  If,  he  asked,  a  workman  agreed  to  a  price  for  a 
job,  and  then  by  reason  of  special  skill  or  application,  or  the 
perfection  of  his  own  tools  made  his  time  rate  of  wages  look 
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small,  why  should  his  priie  be  cut  whilst  the  enniloyers"  price 
reiiuiins  unchallenged  ?  Everybody  should  be  encouraged  to 
enij)loy  initiative  and  energy.  The  system  of  payment  by 
results  was,  in  the  opinion  of  many  of  the  leaders  on  both  sides, 
the  only  sound  form  of  profit-sharing  :  and  he  suggested  that 
proposals  should  be  adopted  to  render  easy  the  introduction 
of  the  system  in  every  trade  and  industry.  The  emjiloyers 
and  the  workmen  directly  concerned  must  have  some  real  local 
autonomy  in  the  matter,  whilst  the  central  executives,  such  as 
now  generally  existed  on  either  side,  should  have  the  right  to 
ask  for  a  measure  of  uniformity  to  some  central  plan  for  the 
whole  of  their  particular  trade.  Co-partnership  and  profit- 
sharing  were  not  sufficiently  immediate  in  their  results  to  be  a 
real  incentive  to  workpeople.  Some  of  the  schemes  under  this 
heading  had  been  disastrous  to  the  organisation  of  the  men, 
and  the  bare  mention  of  the  name  shrivelled  up  any  desire 
to  co-operate.  It  was  too  impersonal,  too  remote,  too  slow  in 
realisation  to  stir  the  mind  and  quicken  the  imagination  of 
the  average  worker.  ,We  agree  that  once  the  working  classes 
get  to  believe  that  a  square  deal  is  intended  their  co-operation 
will  be  secured. 

The  Insurance  of  Public  Supply, 

A  SHORT  time  ago  w.'  call.'d  attention  to  the  need  of  pro- 
tecting generating  stations  from  damage,  and  thus  minimising 
the  possibility  of  urban  areas  being  without  artificial  light 
even  for  a  short  period.  The  question  which  is  one  to  which 
consideration  must  be  given  by  those  in  authority  at  some  earlv 
date  is,  perhaps,  not  quite  so  urgent  when  considered  from  the 
point  of  view  of  the  power  user  ;  but  even  then  there  are  opera- 
tions where  the  sudden  cessation  of  power  supplv  would  cause 
a  serious  financial  loss  and  have  other  harmful  efTects.  We 
are  not,  therefore,  surprised  to  learn  that  certain  manufac- 
turers, while  adopting  the  up-to-date  policy  of  taking  the 
electrical  energy  they  require  from  the  public  mains,  are  also 
employing  a  form  of  insurance  by  installing  gas  or  oil  engines 
of  moderate  horse-power  which,  in  event  of  cessation  of  supplv, 
can  be  used  to  generate  the  current  necessary  for  lighting 
the  works  or  driving  cranes  or  other  important  machinery. 
Such  an  arrangement  is  naturally  only  an  emergency  one, 
the  plant  installed  never  being  sufficiently  large  to  .supply  the 
whole  of  the  works.  The  Tightness  or  wrongness  of  such  a 
policy  is  one  that  cannot  be  decided  in  a  general  way.  Such 
an  arrangement,  it  is  true,  ensures  that  some  supply  is  always 
available,  but  it  must  not  be  forgotten  that  both  tlie  first  cost 
and  running  costs  of  such  plant  should  be  legitimately  added 
to  that  of  the  power  obtained  from  the  public  supply.  For 
this  reason  it  may  well  be  argued  whether  it  is  worth  while  to 
make  such  provision.  Cessation  and  even  reduction  of  supply 
are  neither  frequent  nor  prolonged.  It  may  well  be  that  any 
financial  loss  they  cause  is  less  than  that  expended  on  the  form 
of  insurance  we  have  just  mentioned. 

The  Development  of  the  Telephone  System. 

A  I.EAIIING  daily  [)aper  with  unconscious  lunuour  calls 
caustic  attention  in  one  column  to  what  we  suppose  nmst  now 
be  termed  the  Chilwell  scandal,  and  in  an  adjoining  column 
complains  of  the  delay  which  is  being  experienced  in  obtaining 
telephone  communication  between  our  large  towns.  We  agree 
that  telephone  communication  at  the  present  time  is  one  of  the 
most  essential  factors  in  developing  commercial  prosperity. 
The  provision  of  trunk  lines  in  this  country  has  always  been 
meagre,  and  the  war  checked  what  development  there  was. 
In  order,  therefore,  that  a  "  cheap  and  abundant  "  telephone 
communication  may  be  obtained,  a  large  capital  expenditure 
on  this  servace  is  now  necessary  ;  and  we  are  glad  to  see  that 
£10,000,000  is  to  be  set  aside  for  this  purpose.  When  the  cry 
at  the  moment  is  all  for  economy,  this  may  seem  a  lar^e  sum  ; 


but  there  is  a  ditference,  which  is  not  always  appreciated, 
between  necessary  and  unnecessary  expenditure  even  in  such 
tinu's  as  these.  Such  expenditure  as  that  at  Slough,  Chilwell 
and  on  the  Ministry  of  Transport  salaries  is.  of  course,  de- 
plorable in  every  way  ;  but  there  is  another  kind  of  expen- 
diture which  brings  in  its  train  not  only  a  financial  return 
which  in  itsi-lf  nuiki's  it  worth  while,  but  a  general  development 
of  our  connnercial  resources.  It  is  in  this  class  of  expenditure 
that  the  sum  which  it  is  pro])osed  to  spen<l  on  the  telei)hone 
system  may  well  be  placed. 

Standardisation  of  Wiring  Material. 

(J.Ni;  uf  tlif  objects  we  should  have  in  view  at  the  present  time 
nmst  be  to  reduce  the  price  of  electrical  aj)paratus  and  installa- 
tion work  to  such  a  figure  as  will  bring  them  within  the  reach 
of  a  much  larger  number  of  people  than  is  now  possible.  One 
of  the  possible  ways  of  doing  this,  as  the  "  Electrical  Con- 
tractor "'  points  out,  is  by  standardising  the  material  used, 
and  so  reducing  the  cost  both  of  its  erection  and  manufacture. 
Some  such  arrangement  might  also  have  a  beneficial  effect 
on  the  cost  of  labour,  as  each  man  would  tend  to  become  more 
skilled  at  his  job  when  working  on  a  few  ojierations  rather 
than  on  a  large  number;  there  would  be  less  waiting  about, 
more  labour-saving  devices  could  be  used  and  repairs  could 
be  more  quickly  effected.  Naturally  such  an  arrangement 
should  have  the  effect  of  reducing  overhead  charges  and 
facilitating  storekeeping  and  supervision.  This  is  the 
path  to  progress  on  which  the  Electrical  Contractors'  Asso- 
ciation would  do  well  to  enter,  and  we  shall  watch  the  results 
with  interest. 


The  Last  of  the  Surface  Contact  Systems. 

The  decision  of  Wolverhampton  Corporation  to  substitute 
the  overhead  trollev  for  the  Lorain  sv.stem  of  surface  contact 
traction  revives  memories  of  the  keen  battles  which  were 
waged  over  the  most  suitable  form  of  electric  traction  for 
tramways  in  the  opening  years  of  the  century,  and  it  leaves 
the  overhead  trolley  as  the  only  survivor  in  this  country  out- 
side London.  At  one  time  it  was  thought  that  the  Lorain 
and  other  surface  conta(jt  systems  had  great  possibilities,  but 
experience  has  jiroved  otherwise.  On  rovites  where  there  was 
heavy  vehicular  traffic  the  studs  got  out  of  order  frequently, 
and  owing  to  heavy  upkeep  charges  the  systems  were  soon 
discarded  except  at  Lincoln  and  Wolverhampton.  In  the 
former  case  the  "'  G.B."  system  was  abandoned  last  year, 
and  now  the  Lorain  is  to  disappear  from  Wolverham))ton. 
Owing  to  its  low^  first  cost  and  to  its  flexibility  the  overhead 
is  now  employed  ever v where  except  in  London,  where  the 
conduit  system  is  in  operation  on  the  tramways  of  the  London 
County  Council.  The  principal  objections  to  the  overhead 
system  were  based  on  aesthetic  grounds,  but  as  Wolverhampton 
is  a  purely  industrial  town,  one  would  have  thought  that 
utility  would  have  been  preferred  by  the  civic  authorities. 
However,  it  has  now  been  found,  after  18  years'  experience, 
that  it  is  necessary  to  make  a  change  for  several  reasons. 
The  existing  costs  are  somewhat  high,  irritating  traffic  delays 
occur  in  consequence  of  frequent  breakdowns,  and  owing  to 
the  developing  traffic  it  has  become  necessary  to  lay  a  double 
track.  The  overhead  is  a  less  expensive  system  to  instal 
than  the  existing  method,  particularly  in  a  case  where  double 
tracks  are  required.  In  addition  it  has  been  found  that 
overhead  equipment  has  become  standardised,  and  as  the 
tendency  is  towards  further  standardisation  it  was  deemed 
necessary  to  abandon  the  existing  system  which  necessitated 
the  adoption  of  special  sized  wheels,  tyres,  motors  and  other 
equipment.  As  Wolverhampton  wishes  to  have  through 
communication  with  Walsall,  Dudley  and  other  districts,  and 
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as  it  is  also  hoped  to  develop  the  goods  and  mineral  traffic, 
it  became,  therefore,  a  necessity  to  adopt  a  system  which 
would  permit  through  nmning. 


Housing  at  Hammersmith. 

Wk  are  dad  to  sec  that  tltc  municipal  authorities  at  Ham- 
mersmith are  dealing  witli  the  housing  scheme  in  that  borough 
in  the  right  way.  In  these  days,  it  is  not  of  the  least  use  to 
spend  thousands  on  erecting  houses  if  that  small  extra  sum 
which  will  raise  these  houses  to  the  modern  standard  of  con- 
venience is  stinted.  Among  those  modern  conveniences  elec- 
tricity is  pre-eminent,  and  the  working  man,  no  less  than  any 
other  class  of  the  community,  is  entitled  to  be  provided  with 
that  convenience  in  such  a  way  that  he  can  niake  the  best  use 
of  it  as  cheaply  as  possible.  The  Hammersmith  Electricity 
Committee  realise  this,  and  not  only  propose  to  spend  £22,000 
on  the  supply  mains  to  the  site,  but  an  additional  £5,000  for 
services  on  the  basis  of  one  service  to  every  two  houses.  More- 
over, to  induce  tenants  to  use  electrical  energy  for  all  purjjoses, 
they  propose  to  install  a  pre]iayment  meter  in  each  house, 
especially  as  tenants  themselves,  for  economic  reasons,  prefer 
this  method.  We  shall  be  interested  to  see  how  this  broad- 
minded  experiment  works  from  every  point  of  view.  It 
certainlv  possesses  the  advantage  of  simplicity. 


Production  of  Electric  Lamps  in  the  United  States- 

Some  figures  given  for  the  production  of  electric  incandescent 
lamps  in  the  United  States  in  the  "  Electrical  World  "  should 
give  makers  in  this  country  food  for  thought.  For  the  year 
1919  sales  of  all  kinds  of  lamps  in  the  United  States  amounted 
to  183,000,000,  and  although  this  is  3,000,000  less  than  in  1918, 
the  diminution  is  not  substantial.  This,  it  will  be  noted, 
apparently  takes  no  account  of  the  activities  of  American 
enterprise  abroad  ;  for  example,  in  Germany,  where  a  large 
.share  in  the  A. E.G.  is  reported  to  have  been  acquired  ;  and  in 
Japan,  where  the  influence  of  the  United  States  on  the  lamp 
industry  is  known  to  be  great  and  growing.  An  interesting 
feature  is  the  diminution  in  the  percentage  of  carbon  filament 
lamps  made  (this  has  fallen  from  11  per  cent,  to  7  per  cent,  in 
1919),  and  the  increase  in  the  use  of  gas-filled  lamps,  of  which 
24,000,000  were  sold  in  1918,  as  compared  with  27,000,000  in 
1919 — ^a  rise  of  12i  per  cent.  It  is  also  noteworthy  that  the 
average    candle-power    of    lamps    sold    is   still    progressivelv 


increasing 


Modern  ''  Economy." 

One  of  the  definitions  of  "  economy  "  in  Webster's  dic- 
tionary is  ""  frugality  in  expenditure,"  and  another  is  "  pru- 
dence and  disposition  to  save,"  while  yet  a  third  is  "  manage- 
ment without  loss  or  waste."  From  certain  of  their  recent 
actions  we  conclude  that  few  of  our  Government  departments 
read  this  interesting  volume,  for  there  seems  among  them  little 
clear  understanding  of  the  real  meaning  of  that  much-abused 
term.  They  are  particularly  spendthrift  where  printing  and 
stationery  are  concerned.  We  recently  heard  of  a  case  where 
thousands  of  forms  were  destroyed  owing  to  some  slight 
alteration  becoming  necessary  in  the  heading  ;  and  the  number 
of  White  Papers  and  Blue  Books  produced  to  be  sold  at  a  price 
below  co.st,  or  pigeonholed  in  some  dusty  basement,  is  as  large 
as  it  is  unnecessary  and  distressing.  All  this  is,  we  suppose, 
part  of  that  inflated  self-importance  which  seems  to  possess 
our  new  bureaucracy  ;  but  we  are  sorry  to  see  that  the  Elec- 
tricity Commissioners  are  not  guiltless  of  this  indictment,  for 
two  sets  of  regulations  recently  issued  by  them,  and  entitled 
respectively  "  Eegulations  prescribed  by  the  Electricity 
Commissioners  under  Section  Four  of  the  Electric  Lighting  Act, 
1888  (El  CI 2)  "  and  "  Regulations  of  the  Electricity  Commis- 


sioners as  to  Extra  High  Pressure  (El  Cl.'j),"  on  closer  examina- 
tion turn  out  to  be  old  friends,  with  the  one  change  that  the 
words  "  Electricity  Commissioners  "  have  been  substituted  for 
Board  of  Trade  in  a  few  places.  The  i)nprint  shows  that  1,000 
of  each  of  these  leaflets  have  been  printed,  and  we  suppose  that 
we  ought  to  be  thankful  it  is  not  more,  for  if  this  is  not  waste 
of  public  money  what  is  >. 

Goods  Traffic  on  Tramways. 

Little  use  is  made  of  the  tramways  in  this  country  for  the 
carriage  of  goods  and  parcels.  This  is  principally  due  to  the 
authorities  concerned  finding  it  impossible  to  secure  the 
necessary  powers  owing  to  the  opposition  of  the  railway  com- 
panies. In  a  few  cases,  such  as  at  Bradford,  Dublin,  Halifax, 
Leeds  and  Manchester,  there  is  a  limited  service  for  the  trans- 
port of  mails  and  small  parcels  (usually  limited  to  28  lb.  or 
56  lb.)  ;  but  this  business  has  not  been  developed  to  the  extent 
it  might  have  been.  In  this  connection,  it  is  interesting  to 
note  that  a  clause  in  this  year's  Bill  of  Halifax  Corporation 
authorises  the  carriage  of  merchandise  traffic  and  animals  on 
the  Corporation  tramways,  subject  to  the  consent  of  the 
Ministry  of  Transport.  During  the  war  it  was  found  that 
tramways  could  be  usefully  employed  in  delivering  coal  and 
raw  materials  to  factories  and  workshops,  and  Halifax  is 
anxious  to  develop  this  business.  In  our  opinion,  tramways 
can  never  become  competitors  of  the  railways  in  the  carriage 
of  goods  ;  the  tramway  traffic  will  be  mainly  local,  and  tram- 
ways will  really  act  as  feeders  rather  than  rivals  of  the  railways. 
The  gauges  of  the  tramways  in  this  country  vary  so  much  that 
it  would  be  difficult  to  organise  an  inter-urban  goods  traffic. 
For  instance,  the  gauge  at  Bradford  is  4  ft.,  at  Leeds  the  lines 
are  constructed  on  the  standard  gauge,  while  at  Halifax  and 
Huddersfield  the  gauge  is  3  ft.  6  in.  and  4  ft.  7f  in.  respectively. 


Gas  V.  Electricity. 

The  ■■  Gas  World "  of  February  14,  1920,  contains  the 
following  challenge  from  Sir  Dugald  Clerk  to  the  electrical 
industry  : — "  It  would  give  me  great  pleasure  to  discuss  my 
Royal  Society  of  Arts  Paper  [on  the  "  Distribution  of  Heat, 
Light  and  Motive  Power  by  Gas  and  Electricity,'  read  before 
the  Royal  Society  of  Arts  in  March,  1919,  and  dealt  with  in 
The  Electrician  for  March  28,  1919]  and  the  report  of  Prof. 
Smithells,  Prof.  Cobb  and  myself  [the  salient  parts  of  which 
we  publish  in  this  issue]  at  the  Institution  of  Electrical  En- 
gineers, where  I  could  meet  competent  electricians  in  friendly 
debate.  The  question  of  future  efficiency  of  both  gas  and 
electricity  could  then  be  debated  in  a  fair  and  honourable 
way."  We  are  glad  it  was  found  possible  to  accept  this 
challenge,  and  the  well-sustained  and  suggestive  debate 
conducted  by  men  eminent  in  our  profession  at  the  meeting 
on  Wednesday  in  last  week  makes  us  hope  that  other  con- 
troversial topics  will  from  time  to  time  be  discussed  in  a 
similar  way. 

The  Case  for  the  Challenge. 

Put  as  briefly  as  possible,  Sir  Dugald  Clerk's  contentions 
are  :  Out  of  every  100  heat  units  in  the  coal  used  at  gasworks 
46  are  available  for  the  use  of  the  con.sumer,  while  out  of  every 
100  heat  units  in  the  coal  burnt  at  the  generating  station  and 
converted  to  electricity  only  8-5  units  are  so  available  ;  that 
having  reached  the  consumer  18-3  per  cent,  of  the  heat  units 
in  gas  can  be  utilised  for  heating  as  against  4-5  per  cent,  of 
those  in  electricity,  or  roughly  one  quarter  ;  that  when  gas  is 
emijloyed  for  power  purposes  10-9  jjer  cent,  of  the  heat  units  in  it 
can  be  utilised,  and  that  when  electricity  is  emiiloyed  in  the 
same  way  only  6-8  per  cent,  are  so  utilisable  ;  that  when  gas 
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is  iised  for  lighting  203  c.p.  hours  are  prodiu-i'd  per  1  lb.  of 
fuel  of  13,000  B.Th.U.,  and  that  when  eleetricity  is  used  this 
figure  is  241  ;  that  to  supply  electricity  the  number  of  useful 
heat  units,  horse  power  hours  and  candle  power  hours  at  present 
furnished  by  the  gas  industry  for  every  100  tons  of  coal  used 
in  gas  making.  265  tons,  or  over  2i  times  as  many,  would  have 
to  be  consumed  at  the  electricity  generating  station.  It, 
therefore  follows  that  from  the  strictly  economic  point  of  view 
the  uses  of  electricity  should  be  confined  to  provide  lighting, 
and  that  gas  engines  and  gas  .stoves  should  take  the  place  of 
electric  motors  and  electric  radiators. 

Some  Unjustifiable  Figures. 
Sir  DuGALD  Clerk's  first  argument  is  that  46  jjcr  cent,  of 
heat  energy  in  the  coal  is  delivered  to  the  consumer  in  the 
form  of  gas.  But  this  figure  takes  credit  for  all  the  heat  con- 
tained in  the  tar  and  coke  ;  and  the  assumption  is  made  that 
this  heat  can  be  wholly  recovered.  In  other  words,  as  our 
contemporary  "  Gas  "  remarks,  "  credit  is  taken  in  a  process 
of  partial  gasification  of  coal  for  a  greater  efliciency  than  a 
total  gasification  process  would  give."  This  is  hardly  justi- 
fiable, and  instead  of  gas  being  nearly  five  and  a-half  times 
as  efficient  on  this  account  we  are  being  generous  if  we  admit 
that  it  is  twice  as  efficient.  This  is  on  the  thermal  basis  alone, 
for  following  Sir  Dugald  Clerk's  examijle  we  disregard  all 
questions  of  cost,  and  leave  aside  for  the  moment  such  factors 
as  adaptability,  convenience  and  cleanliness. 
The  Ventiiatiox  Question. 
Coming  next  to  the  relative  work  done  by  the  two  agents, 
Sir  Dugald  Clerk  gives  arbitrary  figures  for  gas  efficiencies 
which  are  most  certainly  not  borne  out  in  actual  practice. 
That  is  indeed  one  of  the  disadvantages  of  a  discussion  of  this 
kind,  removing  it  at  once  from  the  realms  of  reality  to  those,  of 
speculation.  Compared  with  electricity,  the  employment  of  gas 
is  complicated  by  all  sorts  of  factors,  one  very  important  one 
in  the  case  of  heating  being  ventilation.  Now  apparently  Sir 
Dugald's  opinion  is  that  the  amount  of  heat  from  a  gas  stove 
which  escapes  through  the  ventilating  ducts  or  is  otherwise 
lost  is  limited  to  59  per  cent.  How  it  is,  or  can  be,  limited 
under  ordinary  conditions  of  use  is  not  dear  ;  and  if  it  cannot 
be  so  limited  this  great  argument  in  favour  of  heating  by  gas 
must  disappear.  With  electricity  the  conditions  are  different, 
as  there  are  no  products  of  combustion,  and  an  efficiency  of  85 
to  90  per  cent,  can  be  obtained  as  against  the  53  per  cent,  given 
by  Sir  Dugald  Clerk. 

We  agree  that  this  is  the  most  difficult  part  of  the  question. 
Compared  with  its  efficiency  as  a  power  agent  electricity  is 
at  present  a  relatively  inefficient  heating  agent,  and  the  relative 
advantages  of  gas  are  therefore  great.  This  discrepancy  is, 
however,  not  likely,  in  spite  of  pessimists,  to  be  permanent, 
and  here  again  thermal  factors  are  not  the  onlv  things  that 
have  to  be  considered. 

Power  Figures. 
The  same  disregard  of  true  efiiciencies  is  to  be  discovered 
when  the  figures  for  power  are  considered.  The  efficiency  of 
the  gas  engine  is  taken  as  25  per  cent.,  but  this  is  the  efficiency 
of  a  modern  engine  on  full  load.  Now,  as  rightly  pointed  out  in 
the  discussion  by  several  speakers,  gas  engines  do  not  norniallv 
operate  continuously  on  full  load  or  anything  like  it,  especially 
as  owing  to  their  small  overload  capacity  the  horse  power 
installed,  if  they  are  used,  has  to  be  sufficient  to  meet  all 
emergencies.  This  is  not  the  case  with  the  electric  motors, 
which  can  be  overloaded,  whose  efficiency  is  both  as  high  and 
practically  constant  over  a  wide  range  of  loads,  and  by  whose 
use  it  is  po.ssible  to  save  a  considerable  amount  of  energy  owing 
to  the  employment  of  the  direct  drive  and  the  consequent  re- 
duction of  unnecessary  and  inefficient  running  to  a  minimum. 
Instead  of  gas  being  1-6  times  as  efficient  as  electricity  it  would 


be  more  correct  to  say  that  even  on  this  basis  electricity  is  more 
efficient  than  gas.  We  are  once  again  considering  only  the 
thermal  |)oint  of  view. 

The  Production  of  Liciir. 
The  lighting  figures  are  interesting.  Firstly,  because  the 
thermal  basis  is  here  forsaken  and  it  is  admitted  that  in  the 
production  of  light  electricity  is  more-cfficientthan  gas.  Even 
then  the  ligiires  given  are  less  favourable  to  electricity  than 
they  really  ought  to  be.  Sir  Dugald  .states  that  inverted  gas 
numtles  radiate  47  B.Th.U.  per  candle  power  hour,  but  taking 
his  own  figures  this  shows  that  only  63  candle  ])ow('r  iiours  are 
obtainable  instead  of  the  203  candle  jwwer  hours  dainicd  bv 
him,  while  the  candle  power  hours  obtainable  from  1  lb.  of 
coal  by  electrical  means  are  more  like  1,000  than  the  211  con- 
ceded. No  wonder  the  modern  working  man  desires  electricity 
in  the  homes  that  are  shortly  to  be  built  for  him. 

The  Drawbacks  of  such  Discussions. 

To  us  it  seems  that  Mrs.  ^lalaprop's  much  quoted  dictum 
about  comparisons  is  very  applicable  to  this  case,  the  more  so 
that  such  discussions,  though  technically  interesting,  get  us 
very  little  further  along  the  road  to  that  economy  of  our  fuel 
resources  which  we  all  desire. 

As  we  said  over  a  year  ago  on  this  same  subject,  "  If  the 
thermal  point  of  view  was  the  most  useful  one  on  which  to  base 
comparisons  there  would  be  nothing  more  to  be  said,  and  in 
that  case  electric  power  would  never  have  developed  to  the 
extent  which  it  has  to-day.  .  .  .  Actually,  however,  as 
everyone  knows,  electrical  plant  is  used  very  largely,  and  to 
an  increasing  extent."  This  point  was  reiterated  over  and  over 
again  in  the  course  of  the  discussion — by  no  one  more  forcibly 
or  definitely  tliau  by  Mr.  Wordingiiam. 

Finance  the  True  Basis. 
The  determining  factor  is,  of  course,  finance.  Manufacturers 
find  it  pays  them  to  use  electric  power.  The  ordinary  house- 
holder finds  it  pays  liim  to  use  electric  lighting,  as  do  the  theatre 
and  cinema  proprietors,  the  shopkeeper  and  the  street  autho- 
rities. The  owner  of  the  City  office  even  finds  it  pays  him 
to  use  electric  heating.  Moreover,  the  relative  financial  advan- 
tages of  electricity  and  gas  are  not  to  be  determined  by  a 
comparison  of  the  bills  received  at  the  end  of  each  quarter, 
but  by  taking  into  account  all  the  economies  and  advantages 
realised  by  the  use  of  the  two  agents.  In  .such  a  comparison 
electricity  scores  and  will  increasingly  continue  to  score  in  all 
directions  not  because  the  hard-headed  business  man  or  the 
harassed  householder  is  using  it  as  a  ciiarity,  but  because  they 
find  that  in  the  broadest  sense  of  the  term  it  pays  them  to 
use   it. 

Lubrication  —Theoretical 
and  Practical    Problems. 

The  necessity  of  introducing  between  two  surfaces,  either  or 
both  of  which  may  be  moving  relatively  to  the  other,  a  film 
of  some  substance  which  will  reduce  friction  and  so  prevent 
the  loss  of  power,  the  generation  of  heat  and  excessive  wear 
has  been  known  to  engineers  from  the  earliest  days  of  the 
machine  age.  It  is,  therefore,  somewhat  astonishing  that 
there  is  so  little  real  scientific  knowledge  as  to  why  this  intro- 
duction gives  rise  to  the  desired  improvenient,  and  as  to  the 
properties  and  compo.sition  of  the  substances  by  which  this 
'improvement  cun  best  be  effected. 

The  pioneer  work  of  Osborne  Reynolds  and  Beauchamp 
Tower  in  this  field  is,  of  course,  historic,  while  more  recently 
Irving  Langmuir  has  done  important  correlated  work  on  the 
more   theoretical   side   of   the   subject    by  investigating   the 
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question  of  surface  films:  but.  nevertheless,  the  field  is  still 
largely  untilled.  Lubrication,  indeed,  is  a  subject  which  has 
been  unaccountably  neglected,  though  it  bristles  with  coni- 
jilexitie.s  which  now  more  than  ever  require  early  solution. 
Lubrication  and  Ixchka.sed  EFFiciEXfY. 
It  is,  therefore,  a  matter  for  gratification  that  this  subject 
has  been  receiving  so  much  attention  during  the  last  few 
months,  both  on  the  theoretical  and  ])ractical  sides.  The 
problems  that  have  to  be  solvi'd  are  of  both  a  physical  and  a 
chemical  character,  and  may  ei|ually  claim  the  attention  of 
the  chemical  engineer  as  of  the  physical  chemist.  Lubrication 
is  a  matter  upon  which  not  only  is  our  scientific  knowledge 
deficient,  but  upon  which  we  nee<l,  in  these  economical  times, 
fresh  information,  so  that  we  may  obtain  by  the  use  of  the  best 
material  greater  efficiency  with  the  production  of  less  dirt  and 
noise  and  at  a  reduced  cost. 

Two  Important  Condition.s. 
In  the  consideration  of  lubrication  problems  there  are  two 
important  conditions  present  between  which  a  clear  distinction 
mu.st  be  made.  When  two  solid  surfaces  are  comi)letely 
separated  bv  a  film  of  oil,  as  occurs  in  the  lubrication  of  machine 
bearings  working  under  ordinary  conditions  of  speed  and 
pressure,  the  friction  is  entirely  due  to  the  viscosity  of  the 
lubricants,  and  a  measure  of  this  factor  and  of  the  chemical 
characteristics  of  the  lubricant  allow  an  opinion  to  be  formed 
as  to  the  suitability  or  otherwise  of  a  particular  material  fo! 
this  class  of  work. 

Measurement  of  Vi.scosity. 
Xow,  viscosity  is  not  difficult  to  measure,  and  there  are 
numerous  methods  by  which  its  determination  can  satisfac 
torily  be  carried  out,  including  those  due  to  MicnELL^SAYBOLT, 
Engler,  Redwood,  Poiseuille  and  others.  The  com]3osition 
of  the  various  oils  is  a  matter  in  which  the  chemist  is  more 
particularly  interested  than  the  engineer,  who  must,  of  course, 
be  mainly  concerned  with  obtaining  the  lubricant  that  is  best 
suited  to  his  needs  time  after  time,  with  the  assurance  that 
when  it  has  the  same  name  it  will  always  have  the  same  pro- 
perties. The  chemist  now  knows  a  great  deal  about  the 
chemical  composition  of  the  various  oils,  so  that  this  par- 
ticular lubrication  problem  is  relatively  simple  from  both  the 
physical  and  chemical  points  of  view. 

'■  OiLIXESS." 

When,  however,  owing  to  the  shape  or  condition  of  the 
surfaces,  the  kind  of  motion,  high  bearing  pre.ssure.  low  .=peed 
or  an  inadequate  supply  of  oil,  the  oil  film  cannot  form  com- 
pletely, or  becomes  broken,  and  the  .solid  surfaces,  therefore, 
come  into  contact,  an  entirely  different  set  of  problems  arise. 
It  is  then  found  that  the  lubricating  value  of  a  substance 
depends  upon  some  additional  property,  which  has  been  given 
the  convenient  name  of  "  oiliness." 

The  Effect  of  Fatty  Acid.s. 

This  is,  of  course,  of  great  importance  in  connection  with 
the  lubrication  of  internal  combustion  engines,  but  the  problem 
is  complicated  by  the  fact  that,  .so  far,  it  has  not  been  possible 
to  state  exactly  what  "  oiline.ss  ""  i.s.  It  has  been  found. 
however,  that  when  a  straight  mineral  oil  is  compounded  with 
a  vegetable  oil  the  lubricating  qualities  of  the  former  are 
improved,  though  no  reason  for  this  has  yet  been  found. 
Indeed,  it  would  rather  be  expected  that  the  opposite  would 
be  the  case,  as  the  endeavour  has  always  been  to  refine  mineral 
oils  from  acid,  while  the  addition  of  a  vegetable  oil  means  the 
addition  of  fatty  acids  which  are  detrimental  to  metal  surfaces. 
The  "  Germ  "   Proce.ss. 

Som*  interesting  experiments  recently  made  by  Messrs. 
H.  M.  Wells  and  J.  E.  Southcombe  on  this  question  show 


that  the  addition  of  fri'c  fatty  acids  to  a  mincnil  oil  results 
in  improved  lubricating  cpuillties,  and  extended  trials  in  the 
Navy  during  the  war  have  shown  that  ,  the  new  idea  of 
adding  fatty  acids  to  mineral  oil  gave  a  mixture  which  satis- 
factorily performed  the  functions  of  the  heaviest  engine  oil 
compounded  with  uj)  to  20  per  cent,  of  thickened  rajie  oil. 
This  discovery,  which  is  of  the  highest  interest  from  both  the 
practical  and  theoretical  point  of  view,  has,  somewhat  un- 
happily, been  termed  the  "  germ  '"  process,  and  we  think  stejis 
should,  if  possible,  be  taken  to  modify  this  nomenclature, 
which  is  unnecessarily  confusing.  Its  value  is  not.  however, 
reduced  by  its  name,  and  its  develo])ment  will  be  watched 
with  interest. 

.\queou.s  Emulsions  as  Lubricants. 
The  experiments  which  we  have  just  mentioned  have  now 
been  confirmed  by  Mr.  Archbutt,  who,  however,  is  of  the 
opinion  that  the  addition  of  the  fatty  acids  does  not  really 
account  for  the  improved  oiline.''s.  Experiments  on  the 
possibility  of  using  aqueous  emulsions  for  lubricating  purposes 
have  been  made  by  Mr.  Thornley,  and  have  given  the  interest- 
ing results  that  such  emulsions  containing  only  2.5  ])er  cent, 
of  mineral  oil  have  ])roved  perfectly  satisfactory  under  trying 
conditions.  In  a  particular  case  a  motor,  with  a  no  load  cur- 
rent of  KM)  am))eres.  when  using  ordinary  lubrication  required 
only  20  amperes  when  using  an  emulsion  of  this  character. 
This  .seems  almost  too  good  to  be  true  ;  but  it  is  .suflicient 
indication  that  there  is  a  great  deal  more  to  be  discovered 
and  investigated  about  lubrication  itself,  and  especially  about 
the  substances  by  which  lubrication  can  best  be  effected. 
The  comparative  value  of  various  solid  lubricants  has  also 
been  the  subject  of  an  investigation  for  tlie  Lubrication 
Committee  by  Mr.  T.  C.  Thomsex,  and  a  pamphlet  recently 
issued  by  the  Department  of  Scientific  and  Industrial  Research 
contains  a  useful  digest  of  our  present  knowledge.  Graphite 
receiving  the  lion's  share  of  the  attention.  This  substance 
is  sold  under  various  trade  names,  of  which,  perhaps,  the  best 
known  are  '"  Aquadag  "  and  "  Oildag,"  indicating  that  the 
grapliite  is  mixed  with  water  and  oil  respectively.  The  former 
has  been  successfully  used  as  a  cylinder  lubricant,  its  employ- 
ment allowing  all  troubles  due  to  condensed  steam  to  be  elimi- 
nated ;  while  experiments  at  the  National  Physical  Laboratory 
show  that  the  addition  of  the  latter  to  mineral  lubricating  oil 
is  advantageous  on  worm  gearing  and  other  jjlaces  where  .solid 
friction  occurs.  It  is  interesting  to  note  that  the  jnirer  the 
graphite  the  better  its  lubricating  properties. 

Standardisation  at  Present  a  Mistake. 
The  cry  at  the  moment  is  for  standardisation.  This 
is  probably  due  to  the  fact  that,  after  years  of  neglect, 
the  subject  of  lubrication  is  now  being  attacked  with  almost 
too  great  an  eagerness  and  from  too  many  sides  at  once.  From 
the  theoretical  point  of  view  this  is,  perhaps,  not  of  much 
importance  ;  but  from  the  practical  point  of  view  it  may  lead 
to  confusion,  with  the  consequent  adoption  of  wrong  methods, 
which  would  be  in  the  highest  degree  undesirable.  As  time 
goes  on,  more  and  more  useful  information  will  come  to  light, 
new  and  improved  methods  will  be  discovered,  and  old  methods, 
including  perhaps  many  which  show  great  promise  at  the  mo- 
ment, will  be  discarded.  For  these  reasons  standardisation 
at  the  moment  would  be  a  mistake.  For  though  it  will  become 
desirable  as  time  goes  on,  and  a  proper  view  of  how  things 
stand  can  be  obtained,  at  the  present  juncture  what  is  wanted 
is  an  interplay  of  ideas,  for  only  in  this  way  can  real  knowledge 
be  brought  to  the  surface.  This  is  the  more  necessary  as  there 
is  sometimes  considerable  difficulty  in  discovering  exactly 
what  .some  of  the  methods  at  present  in  use  disclose,  or  are 
supposed  to  tell  us. 
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The  Thoriiial  Efficiency  of  the  (ieiieriitioii  iiiid 
Use  of  (ias  xiiid    Klectricity.* 


ni'U.VI.It   CLEItli.    K.ll.I-:..   U.So..    1M(.S. 


On  Mai-ch  I'.l.  IHl'.l,  a  Pajxr  on  "  Distriliution  of  Heat.  Lifjlit  niul 
Motive  Power  liy  l^as  and  ElecUiiity  ""  was  i-ead  l>y  the  author  hefore 
the  Royal  Soeiety  of  Arts.t  In  tonjunrtion  with  Prof.  A.  Sniithells 
and  Prof.  J.  \V.  I'ohh.  he  also  pivpared  a  report  entitled,  "  On  tlie 
Coal,  (ias  and  Kleetrieal  .Supply  Indu-stries  of  the  I'nited  Kingdom," 
whieh  wa.s  presented  on  April  14th  in  the  .^ame  year. 

An  invitation  was  siibset|iiently  eoiiveyed  for  the  question  to  Ik- 
debated  lK>fore  the  Institution  of  Kleetrieal  Knpneers,  and  at  the 
meeting  on  .June  Kith  Sir  Dngald  Clerk  a<e()rdin(ily  presented  an 
introduetory  statement  ba.^ed  on  these  two  publications.  The  Pa[X>r 
liefore  the  Royal  Society  of  Arts  has  already  been  dealt  with  in  TnK 
KLKiTulfiAN.t  In  his  introduetory  statement  Sir  Dugald  Clerk 
also  presented  the  conclusions  arrived  at  in  conjunction  with  Profs. 
Cobb  and  .Smithells  in  tabular  form,  and  they  are  reproduced 
herewith. 

The  conclusions  .set  out  in  the  i-eport  may  \>e  briefly  summarised  as 
follows : — 

1.  The  gasworks  of  the  I'nited  Kingdom  carbonise  20  million 
tons  of  coal  ]X'r  annum,  producing  gas.  coke,  tar  and  other  bv-pro- 
flucts,  with  a  thermal  efficiency  of  from  70-80  jx?r  cent.  Even  regard- 
ing gas  as  the  only  useful  product  and  allowing  for  all  lasses,  con- 
sumers receive  as  gas  at  least  45  jier  cent,  of  the  heat  value  of  the  coal 
usetl  at  the  gasworks. 

Of  every  100  heat  units  in  the  coal  so  used,  55  are  lost  in  gas- 
making  and  distribution  and  45  are  available  for  the  consmners  use. 

2.  The  electricity  generating  stations  of  the  I'nited  Kingdom, 
including  electric  railways,  deliver  7-(i  |)er  cent,  of  the  heat  of  com- 
biLstion  to  the  consumer.  Losses  in  boilers,  turbines,  and  thermo- 
dynamic convei-sion  of  heat  into  work  and  transmission  account  for 
over  92-0  per  cent,  of  the  total  heat. 

Of  every  100  heat  units  produced  in  the  central  station  boiler 
furnaces,  92  are  lost  and  only  7-6  available  for  the  consumer's  use. 

3.  Gas  thus  distributes  45  units  of  heat  out  of  10  at  the  gasworks. 
instead  of  7-6  units  of  heat  otit  of  100  consumed  at  the  central  station  to 
produce  electricity. 

4.  The  l)est  existing  electricity  generating  undertaking  in  the 
I'nited  Kingdom  delivers  12  per  cent,  to  the  consumer  and  loses 
8>S0  per  cent.  In  the  future  super-stations  a  delivery  of  17-6  per 
cent.,  82-4  per  cent,  loss  is  anticipated. 

5.  The  best  existing  gas  practice  in  the  United  Kingdom  delivers 
about  .5.3  per  cent,  of  the  heat  in  the  coal  used  at  the  gasworks,  and 
only  loses  47  per  cent,  in  generation  and  distribution. 

In  the  early  future,  all  gasworks  could  distribute  as  gas  to  the 
consumer  one-half  of  the  whole  heat  of  the  coal  carbonized,  leaving 
33J  per  cent,  of  the  whole  heat  in  the  unused  coke  and  tar,  thus 
realising  the  high  thermal  efficiency  of  75  per  cent,  in  the  gasification 
process. 

6.  Thus,  in  the  future,  gas  might  be  expected  to  deliver  75  heat  units 
out  of  every  100,  as  compared  with  the  17-6  to  be  delivered  by  the  pros- 
pective electririty  super-station. 

7.  Except  where  temjieratures  above  1,700°C.  are  required,  elec- 
tricity is  extremely  wasteful  of  fuel,  when  applied  to  supply  heat. 
Oas  is  superior  in  the  great  mass  of  heating  0|X>rations. 

8.  For  lighting  and  power  iiroduction,  electricity  promises  future 
results  which  compare  more  favourably  with  gas,  b\it  even  here  the 
higher  efficiency  of  the  gas  engine  as  compared  with  the  steam 
engine,  the  probable  futiu-e  economies  in  gas  production,  and  its  use 
with  incandescent  mantles  render  an\-  monopoly  claims  of  the  elec- 
trical industries  unjustifiable. 

9.  Electricity  is  an  efficient  and  convenient  means  of  transmitting 
power  and  producing  light.  It  is  indispensable  for  electric  railways, 
for  transmitting  power  within  works.  It  is  required  for  many  high 
temiierature  electro-chemical  processes  and  for  all  electrolytic  pro- 
cesses, so  that  it  fills  an  increasingly  important  field.  But  it  cannot 
economically  displace  gas  for  heat,  light  and  power. 

DISCUSSIOX. 
The  President  said  the  Institution  was  vcrj'  glad  to  have  the  oppor- 
tunity of  welcoming  .Sir  Dugald  Clerk  ami  Profs.  Cobb  and  Smithells. 
Certain  rather  .-Kiimonious  criticisms  had  appeared  in  the  technical  • 
Press,  and  Sir  Uugald  had  been  anxious  that  there  should  In-  a  discussion 
on  rather  a  different  basis.  The  Institution  of  Electrical  Engineers  was 
equally  anxious  that  the  discussion  should  be  raised  to  a  higher  i)lane  ; 
firstly,  to  see  if  they  were  agreed  about  the  facts,  and,  if  not,  on  what 

*  Prom  a  Paper  read  before  the  Institution  of  Electrical  Engineers, 
■f  See  The  ELECTRieiAX,  Vol.  LXXXI  J.  p.  :{.")7. 


they  weiv  agree  1  ;  but  chieHy  t4)  emphasise  that  Ihcy  wiiv  nil  ciigincors 
orscicntilic  workers  engaged  in  tliedisioveryuf  facts  ami  lluir  dise  iission. 
and  trying  to  undirstand  each  others  pohit  of  view.  The  deiluctious 
tlicy  niailc  from  the  fa<ts  might  Ik-  ililTen-nl,  but  they  wantcil  to  Ix-  agn-ed 
as  to  the  fill  Is  them.ielves. 

.Mr.  C.  II.  \VoBi)lN(!HAM  did  not  propose  to  enter  into  any  criticism 
of  the  ligiins.  -As  Sir  Dugald  Clerk  had  said,  electricity  was  not  a  source 
of  emryy.  but  might  Ik'  termed  a  gearing  placed  U-twccn  the  fuel  and 
the  consuming  devices  for  utilising  the  enei-gy  of  the  fuel.  -As  a  gearing, 
it  should  Ik-  judged  not  only  by  efiiciemy,  but  by  its  con\cnicn(c  and 
adaptability.  Xot  only  was  it  convi'uient.  but  the  economy  in  healing 
was  higher  than  would  appear  from  Sir  Dugald's  ligun-s,  while  mot<irs 
could  do  tlw  Slum-  work  with  a  snuiller  expenditure  of  energy  than  gas 
engines.  This  adaptibility  of  electrical  energy  was  of  the  gri-atest 
)>os.sible  importance.  The  controversy  between  the  lulvoeates  of  gas 
and  electricity  reminded  him  of  the  food  question.  The  averagi'  man 
l)referred  roast  Ix'ef  to  beans,  and  asparagus  to  cabbages,  notwithstand- 
ing relative  prices.  He  (Mr.  Wordingham)  considered  that  electricity 
was  the  roast  Ix-ef  and  asparagus  in  the  prcsi-nt  controversy.  The 
l)roper  policy  w  as  a  combination  of  the  two  industries.  Large  gas  engines 
in  this  country  «crc  under  a  cloud,  ])erha])s  because  they  were  largely 
of  (iei-man  design  ;  but  there  was  hope  for  British  designs,  and,  if  the 
limiting  efficiencies  mentioned  were  reali.sed,  they  would  get  the  advan- 
tages of  the  superior  economy  (if  there  was  that  eccmomy)  of  the  gas 
engine  combined  with  the  superior  advantages  of  electric  gearing.  Tliat 
was  what  the  public  wanted. 

Prof.  .J.  W.  CiiHii  said  neither  the  gas  nor  electrical  industry  wanted  a 
stage  of  dcvclopiuent  where  it  wag  advisable  to  stereotype  its  methods  and 
e<iuipment.  To  ])ut  down  very  large  stations  and  works  all  of  very  much 
the  same  type,  represeuting  the  same  degree  of  development,  would  lock 
up  iMionnous  capital  and  hinder  progress  for  many  years.  During  the 
.  war  the  separation  of  helium  seemed  to  have  established  the  jjrobability 
of  very  much  cheaijcnctl  methods  for  the  production  of  oxygen,  and  his 
colleague  (Mr.  Hodsman)  and  he  ha<i  been  calculating  what  it  would 
mean  for  the  gas  industry  if  oxygen  were  so  far  lowered  in  price  that  it 
could  be  used  in  a  continuous  gasification  process.  They  calculat<'d 
that  complete  gasification  could  then  be  effected  with  an  efficiency  of 
gas  production  of  00  ])er  cent.,  and  the  consumer  could  be  8U))plied  with  a 
gaseous  fuel  in  the  production  of  which  only  10  per  cent,  of  the  original 
heat  of  the  coal  had  been  lost.  He  referred  to  this  as  illustrating  the 
position  that  the  future  developments  of  the  electrical  industry  or  gag 
industry  could  not  be  foreseen,  and  that  each  should  have  freedom  to 
develop  according  to  its  needs  and  its  capacities  for  public  .service. 

Mr.  C.  H.  Mekz  said  the  primary  object  of  the  Coal  Conservation 
report  was  to  deal  with  economy  of  fuel  in  the  producti<m  of  motive 
power,  though  there  were  some  references  to  the  use  of  electricity  for 
heating.  Sir  Dugald  Clerk  and  his  colleagues  immediately  took  the  whole 
report,  and  referred  to  it  as  if  it  dealt  with  heat  energy.  Now,  care  had 
Ix'cn  taken  to  separate  out  the  fuel  used  for  heating  luirposes  in  industry. 
The  next  criticism  was  that  the  report  recommended  the  setting  up  of 
10  large  stations  to  sui)ply  the  whole  country  ;  but  all  the  report  recom- 
mended was  that  the  country,  for  standardisation,  slwjuld  be  divided  into 
suitable  electrical  districts.  Nobody  on  the  Coal  Con.<eivation  Committee 
ever  dreamt  of  only  one  statiem  supplying  each  area.     The  figures  of 

17  and  18  per  cent.,  which  had  been  named  as  the  possible  elficieney  of 
electrical  stations  in  the  future,  were  being  obtainetl  daily  in  stations  in 
this  country  and  in  .America  with  the  use  of  very  inferior  fuel.  If  the 
fuel  were  taken  at  anything  like  the  quality  put  down  for  purposes  of 
calculation  in  the  Coal  Conservation  report,  efficiencies  much  higher  than 

18  jjcrcent.  could  be  obtained.  Sir  Dugald  Clerk  had  taken  as  his  basis 
of  calculation  thennal  efficiency,  but  the  whole  question  was  how  could 
labour  be  used  to  the  best  advantage  '.'  Coal  was  only  labour  for  ))ractical 
purpo.scs.  and  industrial  processes  were  labour.  On  an  average  their 
motive  power  only  cost  from  5  to  10  per  cent,  of  their  labour  bill.  The 
manufacturer  must  have  his  motive  power  in  the  most  available  form  ; 
no  improvement  in  coal  conservation  could  be  cX|)eet<'cl  it  he  did  not. 
Dr.  Ferranti  was  right  when  he  said  that  through  eli-clricity  energy  for 
motive  power  could  Ix'  supplied  in  the  form  most  difficult  to  waste  or 
to  use  improjxTly.  It  was  important  that  raai:hines  which  did  not 
automatically  maintain  their  highest  efficiency,  and  which  required  atten- 
tion and  skili,  should  not  be  put  into  the  hands  of  the  man  in  the  factory. 
Sir  Dugald  Clerk  had  referred  to  gas  engines  having  test  efficiencies  of 
20  to  25  per  cent  ;  but  if  gas  engine  efficiencies  were  anything  like  that 
figure,  the  efficiency  of  the  electric  motors  must  V)e  2()(>  ])er  cent.  The 
Coal  Conservation  report  did  not  suggest  that  the  gas  industry  should 
disappear.  In  other  places,  where  the  use  of  electricity  had  been  de- 
veloped largely — for  instance,  in  Chicago — the  gas  industry  had  not 
suffered.  The  more  improvements  in  the  carbonisation  of  coal,  in  the  gas 
producer,  gas  engine,  gas  turbine  antl  so  on  were  encouraged,  the  better 
for  the  electrical  industry.  Some  of  the  largest  '.ms  st;itions  in  the  world 
had  lower  efficiencies,  year  in  and  year  out.  thiin  tli  i-i  L'ixcri  for  electrical 
stations.  He  would  be  glad  if  Sir  Dugald  (  I.  ik  uould  produce  figures 
to  the  contrary — not  based  on  cstimatt^d  output,  but  .atual  figures. 

Mr.  .J.  S.  HiOHFiKLi)  said  if  the  thermal  efficiencies  given  in  the  Paper 
were  the  determining  factor  between  gas  and  electricity,  then,  except 
for  lighting,  electricity  would  not  be  su|)plied.     But  gas  had  started  its 
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larror  bcforp  clfitrioity,  and  (■Icetririty  hatl  worked  its  «n_v  up  t<i  ita 
|>n\s<-nt  position,  s'>  it  was  clear  tliat  tlieniinl  efliciemy  \vas  not  the 
drterminini;  fnotor.  Further,  eost  was  not  the  (IcterniininK  factor. 
If  they  nssunieil  an  eflieiem-y  of  IIKI  jn-r  rent.,  and  took  eleetrieily  at 
lid.  per  unit,  gas  at  48.  jier  1,0(10  oubii-  ft.  anil  i-oal  nt  4l)s.  a  ton,  for  an 
e.x|>enditurp  of  Id.  with  electricity  they  could  evaporate  2:t  Ih.  of  water, 
with  gas  12-9  lb.,  and  with  coal  "from  Go  11).  to  70  lb.,  so  that,  even  the 
cost  was  not  the  determining;  factor,  otherwise  no  gas  wouhl  W-  sold. 
He  was  interested  to  note  that  Sir  Dugald  Clerk  in  all  his  illustrations 
•■ontoniplated  the  n-placenient  of  gas  by  electricity,  in  spite  of  the  fa<-t 
that  by  so  doing,  acconling  to  his  figures,  the  exiH>nditure  of  coal  would 
bf  increased.  Hut  to  talk  about  the  si-rapping  of  gasworks  and  the  re- 
placement of  gas  sup)>ly  by  electricity  was  out  of  the  nuestion.  (las 
works  would  continue  to  grow,  and  it  was  to  everybody  s  IxMietit  that 
they  should  do  so.  Kor  the  supply  of  power  over  a  wide  an>a  gas  would 
have  no  chance.  On  the  other  hand,  the  supply  of  electricity  to  small 
cottages  for  cooking  jnirpo.ses  was  luobably  equally  impo.ssible  at  present. 
C!as  could  serve  electricians  by  providing  a  U'ttcr  means  for  changing 
the  heat  energy  of  the  coal  into  pi>wcr. 

Mr.  C.  P.  Si'.MiK.s  said  their  friends  of  the  gas  industry  had  been  led 
into  errors  through  analysing  the  electrical  industry  without  under- 
standing their  i-eal  bearing.  He  ivgrettcd  that  the  ('oal  Conservation 
Committee's  rei)ort  had  m>t  Ix'cn  iva<l  or  examined  Ix'foiv  such  references 
were  made  to  it.  Kefercncc  had  been  made  to  the  estimated  saving  of 
5.5  million  tons  of  coal  per  annum  through  supply  of  electricity  for  heating, 
but  this  figure  did  not  include  coal  u.sed  for  heating  purposes.  The 
estimated  saving  had  Wen  based  on  1  lb.  of  coal  per  electrical  llorsc- 
]iower-hour.  He  found  on  rc-fcrring  to  the  R'port  that  the  figure  should 
be  l.\  lb.  t>n  that  basis  the  ri'iiort  indicated  that  they  had  to  have  a 
power  station  with'a  thermal  efficiency  of  17}  per  cent.,  as  compared  with 
the  19-t>  (K-r  cent,  given  by  .Sir  Dugald.  As  had  Ixen  pointed  out,  that 
figure  had  already  been  |)assed.  Up  to  the  present  a  suitable  prime  mover 
had  not  been  devised.  (las  for  power  was  not  comparable  with  elec- 
tricity. It  was  not  available  for  detail  drive  in  factories.  Kven  in 
Pennsylvania,  where  Nature  sujiplicd  the  gas  works,  two  of  the  most 
prosperous  electric  ])owcr  companies  in  the  world  were  supplying  motive 
power.  Sir  Uugald  Cleik  said  tlie  gas  engine  would  run  at  7.")  per  cent, 
full  load  all  the  time.  With  small  units  that  was  not  an  operating  con- 
dition. Taking  him  on  his  own  figures,  if  the  electric  motor  was  supplied 
from  a  modern  power  station,  he  was  of  opinion  that  the  difference, 
instead  of  being  30  per  cent,  in  favour  of  gas,  was  only  (i  or  7  per  cent. 
With  the  improvements  in  view,  even  of  the  steam  turbine,  that  7  per 
cent.,  if  it  existed,  was  going  to  be  wiped  out.  With  regard  to  lighting. 
Sir  Dugald  Clerk  had  done  them  honour  by  suggesting  that  the  ctliciency 
was  something  like— gas  1.  electricity  0-84;  but  he  had  analy.scd  the 
figures,  and  found  it  was  much  greater  in  favour  of  elcctrijity  than  that. 
He  took,  in  the  case  of  gas.  half  upright  and  half  inverted  burners,  and 
in  the  case  of  olectrtcity  half  metallic  lilameiit  lamps  and  half  so-called 


half-watt  lamps,  and  he  found  the  ratiotolx'  1  for  electricity  and  2-15  for 
gas.  KIcctrieity  was  not  in  com|>etition  directly  with  gas  for  heating. 
It  came-  into  the  heating  field  oidy  for  spciial  purposes,  where  high  tem- 
jM-rature  «as  ivquireil.  or  when'  its  tliernud  I'rticiency  was  offset  by  the 
higher  cfliciency  of  detail  apparatus. 

Mr.  W,  II.  PATcitKi.i.  said  Sir  DugaM  Clerk's  attack  should  have  bi'en 
made  on  tlii'  |>oliticians,  whose  inten'sts  had  iH'cn  aroused  by  the  report, 
and  not  on  the  electrical  industry.  Kor  the  utilisation  of  power  over 
large  ariMis  the  efficiency  of  gas  engines  was  as  nothing  iumparcd  with 
electric  motors.  The  facts  were  known  by  the  gas  people.  He  referred 
to  a  Pa|M'r  ivad  by  Mr.  Fisher  befori'  the  ivcent  meeting  of  the  Institution 
of  Klectrical  Kngineers.  The  writer  was  an  ai-dent  gas  man.  and  lirmly 
l)elieved  thai  there  was  a  great  futuiv  fcu'  gas,  ]uovidiil  that  the  supply 
was  good,  efficient  and  in  a  true  sense  cheap  ;  but,  in  spite  of  this,  live 
years  of  eleitricify  supply  as  a  part  of  his  work  had  show  n  him  that  many 
I>eople  wouhl  have  electricity  for  lighting  if  they  ecmld  get  it.  even  it  it 
cost  more,  and  he  had  also  Ix-en  ivstonished  at  the  eager  ilemand  ex- 
perienced for  small  motore  for  tra<le  purposes.  Motors  wi'n-  used  by 
people  who  could  not  be  trusted  to  attend  to  a  gas  engine,  and  the  small 
amount  of  att<'ntion  and  upkeep  they  n'<iuired  wius  agreeably  surprising. 
He  also  said  that  shopki-cpers  who  introduced  electricity  for  window 
lighting  cxtiiided  it  to  the  interior  of  their  |)remises.  'I  hey  installed 
half-watt  lamps  fix-ely,  and  this  brought  about  an  increased  demand  for 
current.  .Shopkeepers  who  had  not  adopted  electricity  were  forced 
to  do  so  by  the  brilliancy  of  their  neighbours'  lighting.  There  was  a 
ticcided  advantage  from  the  coal  conservation  ])oint  of  view  in  using  gas 
to  generate  electricity  instead  of  burning  it  directly  in  an  incanilescent 
mantle.  With  regard  to  i)ower,  the  electric  8yst<'ni  was  jjrefcrablc  in  all 
cases  where  there  was  not  a  cimtinuous  heavy  load.  The  coni|ictition  ■ 
of  eleitricity  had  been  the  making  of  the  gas  industry.  Katli  cimid  quite 
well  help  on  the  other.  There  was  room  for  both,  but  each  should  set 
itsi'lf  against  the  |)ampering  of  its  customers  at  the  expense  of  the  under- 
takings or  of  the  .State. 

Col.  H.  K.  ]i.  Ciio.MPTox  said  cooking  was  an  inefficient  operation 
with  an  oixlinary  coal  fire,  but  when  they  used  gas  it  was  ajipallingly 
inefficient.  Only  about  ()  per  cent,  of  the  energy  went  into  the  food. 
That  was  an  easily  asertainable  figure.  He  had  nothing  to  learn  from 
the  gas  eomji.any  abo\it  gas  heating  of  water  to  su|)crs<'de  his  ])rescnt  coal 
apparatus.  He  made  a  bill  out  of  the  projx'r  thermal  units  he  would 
require  for  water  su|)i)ly  to  bath,  wash-up  water  and  so  on,  and  saw  that 
an  enormous  waste  took  place  by  coal  or  gas  heating.  The  loss  was  nearly 
entirely  losses  by  radiation.  He  ])roceeded  to  his  friend  Mr.  Druitt 
Halpin,  and  made  a  thermal  storage  apparatus,  and  showed  it  to  Dr. 
Carpenter's  experts.  He  u.scd  so  little  gas  to  heat  10  gallons  of  water 
that  it  did  not  run  the  meter.  When  he  saw  the  small  beads  of  gas  which 
could  maintain  a  mass  of  water  at  the  required  temperature  the  whole 
day  long,  he  saw  he  had  something  good.  He  got  90  per  cent,  efficiency 
on  his  gas  heating  apparatus. 
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For  the  ccouomical  working  of  an  electricity  station  that  is 
without  a  natural  .supply  of  fre!--h  cooling  water,  effective 
cooling  towers  are  essential.  But  in  .such  cases  steam  con- 
sumption is  7  to  13  .per  cent,  more  than  where  there  is  abun- 
(iance  of  fresh  water.  The  lower  figure  can  only  be  reached 
when  ample  cooling  towers  and  large  condensers  are  used, 
and  the  average  steam  consumption  of  the  ])lant  ntay  then  be 
l-l-31b.  per  kilowatt-hour.  For  each  degree  Centigrade  that 
the  water  flowing  from  the  condenser  to  the  tower  is  reduced 
in  temperature,  the  .steam  consumption  decreases  by  0(i  per 
cent.  (^  per  cent,  saving  of  .steam  for  each  degree  F.).  It  is 
usual  for  the  water  to  leave  the  condenser  and  enter  the 
cooling  tower  at  a  temperature  of  100°F.,  and  it  is  possible  to 
get  an  average  temperature  taken  over  the  whole  year  of  9()''F., 
giving  an  economy  of  3-3  per  cent.,  so  that  with  steam  at  10s. 
per  ton  the  costs  of  a  cooling  tower  of  ample  dimensions  are 
earned  in  10,000  hours,  or  about  two  years. 

High  Effuiency  Important. 

Thi.s  calculation  shows  that  the  initial  cost  of  cooling  towers 
is  of  minor  importance,  but  that  a  high  efficiency  must  be 
aimed  at.  Large  towers  with  large  collection  tanks  will  be 
mo.st  satisfactory  where  sufficient  ground  space  is  available. 
Only  where  the  value  of  floor  space  is  limited  is  a  forced  draught 
cooling  tower  (of  the  Wheeler-Barnard,  Henry  R.  WKrth- 
ington,  Heenan  &  Froude  types)  to  be  preferred. 

But  notwithstanding  long  experience  there  is  still  a  great 
difierence  in  the  efficiency  of  existing  cooling  towers,  and  the 
guarantees  given  by  the  builders  are  often  not  attained  and  are 


sometimes  unattainable  for  physical  reasons.  A  thorough 
investigation  into  the  performance  of  a  cooling  tower  is  in- 
structive, for  faults  are  often  detected,  and  in  many  cases 
improvements  can  be  suggested. 

As  the  conservation  of  coal  is  of  the  utmost  iiii|)Oftance, 
in  these  days  iittention  may  well  be  given  to  this  subject. 

One  of  the  most  important  instrunu'nts  for  examining  the 
behaviour  of  the  tower  is  the  dry  and  wet  bulb  thermometer. 
These  are  such  useful  instrunu-nts  that  a  brief  account  of  their 
application  to  daily  engineering  jjractice  may  be  of  interest. 
The  wet  bulb  thermometer  of  course  indicates  the  cooling 
limit  of  the  atmosphere,  or  the  extent  to  which  water  may 
be  cooled  by  pouring  it  through  the  air  or  by  blowing  air 
through  it. 

It  therefore  indicates  the  cooling  limit  of  the  air,  and  thus 
enables  us  to  ascertain  the  performance  of  a  cooling  tower,  for 
by  entering  the  tower  and  examining  the  air  emerging  horn 
the  cooling  stack  it  becomes  possible  to  detect  the  deficiencies 
in  their  working. 

A  Dl-nll    l.\ST.\LL.\Tln\. 

Fig.  1  is  a  ])hot()graph  of  the  cooling  towir.s  at  the  central 
station  of  pit  "  Kmma  "  (Dutch  State  Collieries)  at  Heerlen. 
Their  construction  and  internal  arrangement  were  the  result  of 
investigations  made  with  several  cooling  towers  of  first  class 
firms.  Some  features  of  the  new  cooling  towers  and  the  con- 
siderations on  which  these  arc  based  may  be  described  here. 

In  th(^  sketch  of  the  .section  (Fig.  2)  the  wooden  laths  are 
not  drawn  to  scale,  because  their  smallness  would  make  them 
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difficult  to  discern.  This  design  of  tower  is  an  attempt  to 
balance  resistance  to  air  flow  and  maximum  cooling  surface. 
The  sketch  shows  how-  by  a  suitalsle  arrangement  of  the  lath 
the  air  passages  were  made  as  free  as  possible.  The  dry  and 
wet  bulb  thermometers  show  that  the  air  emerges  almost 
saturated  and  sufficiently  heated  to  cause  a  good  draught. 
Many  other  cooling  towers  give  too  much  resistance.  The 
saturation  with  water-vapour  and  the  heating  of  the  air  not 
immediately  in  touch  with  the  falling  water,  are  caused  by 
diffusion  and  by  the  whirling  of  the  air.  The  splashing  water 
and  the  passages  through  the  laths  make  it  an  easy  matter  to 
moisten  and  heat  the  air  throughout.  But  it  is  very  difficult 
to  get  an  almost  even  temj)erature  of  the  air  on  any  spot  above 
the  timber  hurdles. 

Design  of  Spray  Nozzles. 

As  it  was  not  possible  to  make  the  stream  lines  of  air  equal  in 
length,  uniformity  in  the  conditions  of  the  heated  moist  air 
over  the  whole  surface  of  the  cooling-stack  was  obtained  by 
increasing  the  density  of  the  spray  from  the  centre  to  the 
periphery.  The  radially  placed  gutters  are  slightly  inclined, 
and  the  pitch  of  the  spray  nozzles  is  made  smaller  at  the  outer 
rings  than  at  the  middle  rings. 

The  maximum  cooling  cajiacity  is  only  acquired  by  adju.sting 
carefullv  the  dispersion  of  the  sprinklers.  Some  inequality  is 
unavoidable  in  heavy  gales.  But  in  this  respect  the  cooling 
tower  of  circular  section  behaved  well  enough,  and  it  was  found 
that  with  large  towers  the  best  results  were  obtained  when 
the  radial  s-^reens,  which,  as  first  designed,  divided  the 
tower  into  sections,  were  removed.  A  cooling  tower  requires 
frequent  and  regular  supervision.     This  must  be  effected  by 
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-Diagrammatic  Section  of  Cooling  Tower. 

means  of  the  dry  and  wet  bulb  thermometer. 
In  a  large  plant  a  special  carpenter  must  be 
trained  to  repair  the  often-recurring  faults. 
The  man  is  well  paid  by  the  coal  he  saves. 
A  water  softener  of  ample  dimensions  must 
be  installed  when  only  hard  water  is  avail- 
able, and  the  collecting  tank  must  be  emptied 
and  the  water  renewed  at  least  once  a  year 
before  the  winter.  The  lath  work  of  many 
cooling  towers  has  collapsed  by  becoming 
covered  with  deposit. 

Official  Tests. 

The  results  of  the  official  tests  of  one  of 
the  cooling  towers  at  the  '"  Emma  "  pit  are 
given  in  the  table  on  p.  692. 

Attention  may  be  drawn  to  the  fact  that 
there  is  onlv  a  small  drop  in  the  temperature 
of  the  water  flowing  through  the  .cooler.  But 
this  drop  of  temperature,  this  range  of  cool- 
ing is  no  proof  of  the  inefficiency  of  the 
tower.  The  drop  in  temperature  is  always 
equal  to  the  rise  in  temperature  of  the 
water  flowing  through  the  condensers.  The 
small  drop  in  temperature  only  indicates 
that  a  large  amount  of  circulating  water  is 
pumped  through  the  condensers.  About 
60  lb.  to  70  lb.  of  water  are  used  for  each 
pound  of  steam  condensed.  In  this  case  the 
rise  in  temperature  can  never  be  more  than 
1.35°F.  to  144°F.  however  badly  or  however 
well  the  cooling  tower  is  constructed.  A  large 
amount  of  cooling  water  has  a  double  advan- 
tage. The  water  lea^^ng  the  condenser  and 
entering  the  tower  is  at  a  lower  tempera- 
ture, and  a  better  vacuum  can  therefore 
be  attained.  Moreover,  one  is  compelled 
to  use  large  cooling  towers,  because  in  a 
small  tower  the  gutters  would  throttle  the 
passage  of  the  air.  Large  cooling  towers  and 
a  large  amountjof  circulating  water  are  essen- 
tial, owing  to  the  low  temperatures  of  the 
water  entering  the  towers. 
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Date  of  Test,  1919. 


April  'JtJi. 


April  SOth. 


May  9tJi. 


Juno  IStli. 


Temperature  of  water  entering  coolci*  

Tonipomtiire  of  water  in  eollccting  tank 

Tcuii>eralurr  of  atniosphere     

Toniixniturv  of  wot  bulb  lliomionietor(limit  of  cooling) 

Dogroo  oi  saturation   

Tompenituro  of  hot  air  above  hurdles  (average  of  40  observations) 
Quantity  of  oiaulating  water 

Heat  transmit  tod  


3I-5''C.  =  88-7''F. 
25°C.=77'F. 
10°C.=50°F. 
8°C.  =  4ti4"F. 

76  JMT  lOllt. 

2B-7''('.=-S()-|". 
2,9011  m'luMir. 
640,000  gallons. 
18,800  toMoal.hr. 
74,600  B.T.r./h. 


.23°r.  =  73-7°F. 
17°C.  =  (i2(rF. 
5u°f.  =  4l-9''F. 
4-5''(".  =  401°F. 

8.">  jM-r  oent. 
l9-8°('.  =«7-6°F. 
2,000  ni»/hour. 
44(),()(HI  gallons. 
12,(1(10  tonoal.hr. 
47,700  B.T.U./h. 


33-5''C.=92^F. 
27T.  =  80(rF. 
16°C.  =  .'59''F. 
14°C.  =  57-2''K. 
00  per  cnt. 
28°f'.  =  82-4°K. 
2,31X1  m»/hour. 
.MKi.OOO  gallons. 
iri.tKIO  ton  oal.hr 
.5i),.iOO  RT.l'./h. 


37°r.  =  98-6°F. 
29°C.  =  84-2°F. 
2rC.  =  70°F. 
I8-5°C.=05-3°F. 

80  per  oent. 
:tO-4  ('.^8()-7"F. 
l.O.Vl  Mi'/hour. 
4:!(i.(l(lO  gallons. 
l."i.(i(i(l  toiioal.hr. 
(l|.S(MiH.T.U./h. 


It  is  an  easy  matter  to  get  a  large  transfer  of  heat  in  a  small 
coolinj;  tower.  One  ha.s  only  to  use  a  small  condenser  or  a 
jet  rondenser  with  a  re.stricted  amount  of  condensin<»  water. 
The  draufiht  of  air  through  the  tower  is  very  much  increased 
when  the  difference  in  temperature  of  water  and  atmos|)here  is 
larger.  Moreover,  the  transfer  of  heat  between  the  droj)j)in<; 
water  and  the  air  is  proportional  to  the  difference  of  the  tem- 
perature of  the  water  and  the  cooling  limit  (wet  bulb)  of  the 
air.  It  is  absurd,  however,  to  judge  a  cooling  tower  by  the 
heat  it  transfers.  The  most  inqiortant  condition  for  a  good 
vacuum,  and  therefore  for  a  high  clliciency  of  the  generating 
plant,  is  that  the  difference  in  temperature  of  the  water  eiiferiiKj 
the  tower  and  the  cooling  limit  of  the  atmosphere  is  as  small  as 
possible. 

The  CooLi.vr.  Tower  a.s  an  Hydraulic  Apparatus. 

A  cooling  tower  is  an  hydraulic  apparatus,  and  therefore  it 
cannot  be  much  overloaded.  The  cooling  towers  described 
in  this  article  are  each  rated  6,000  kw.,  or  5.50,000  gallons  per 
hour.  The  gutters  are  normally  filled  to  about  two-thirds  of 
their  depth,  and  as  the  water  level  rises  with  the  square  of  the 
discharge  through  the  nozzles  the  cooling  tower  can  onlv  be 
overloaded  25  )>er  cent,  before  the  gutters  overflow.  The 
ma.ximum  capacity  of  the  tower  represented  is  about  700.()<i(i 
gallons  per  hour.     It  is  quite  possible  to  overcharge  a  coolinj 
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Fio.  4. — A  Concrete  Tower  in  Course  of  Construction. 

tower  much  more  than  this,  but  the  overflowing  of  the  gutters  is 
very  bad  for  the  eiliciency. 

As  wooden  cooling  tow-ers  have  a  lifetime  of  only  15  years 
{ser  Fig.  3).  and  even  in  this  s])ace  of  time  require  many 
repairs,  and  as  the  initial  co.sts  and  the  expenditure  on  the 
upkeep  of  steel  towers  are  prohibitive,  the  only  material 
appropriate  for  cooling  towers  is  reinforced  concrete.  The 
cooling  towers  rejiresented  in  the  illustrations  are  constructed 
on  the  principle  of  an  eggshell.  Inistead  of  sui)|)orting  the 
(lead  weight  and  providing  for  resistance  against  tile  pressure 
of  the  wind  by  means  of  separate  supports  on  the  outside  or  the 
inside  of  the  walls,  or  by  beams,  buttresses  or  other  reinforce- 
ments, the  wall  is  of  double  curvature,  whicii  withstands  the 
pressure  of  the  wind  and  sui)])orts  the  deadweight  by  itself.* 
The  reinforcing  rods  are  iilaced  according  to  the  straight 
describing  lines  of  the  hyperboloid,  and  therefore  require  no 
bending.  The  construction  although  built  with  a  minimum 
of  material  is  of  unexpected  rigidity  and  strength,  and 
therefore  hardly  more  expensive  than  a  wooden  tower  of  about 
the  sam(!  principal  dimensions. 

*  Sec  for  tho  fakiilation  of  the  stresses  "Engineering,"  1919,  p.  040, 
"  Streijsos  in  thin  shells  of  ciroular  section  "'  (British  patent  108,863). 
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Broad  bent  Motors. 


An  intpi'esting  series  of  i 
current  types  are  mailr  I" 
field.  Long  experieiH  1-  m 
methods  of  numufa.  tuiv  :i 
be.satisfaelnrily  slaiularJi.' 
out  have  n-ai  W,.!  a  lii'jii 
there  has  liein  any  ii^iiin 
attention  is  paid  to  possilil 


lotnrs  both  of  tile  alternatinf;  and  eontinuous- 
\l.-srs.  T.  VV.  Broadbent.  Ltd.,  of  Hudders- 
I  '  "ri^tant  attention  to  detail  has  enabled  the 
lid  I  he  various  parts  of  the  finished  article  to 
ed  with  the  result  that  the  motors  now  turned 
itate  of  perfection.  This  is  not  to  saj'  tliat 
on  past  sueeesscs,  for  all  the  time  continual 
■  irn|irovements. 


Fig.  1. — A  Biio.iDBEXT  A.C.  Motor. 


Of  the  alternating-current  motors  made  by  Messrs.  Broadbent.  the 
N  type  squirrel-cage  motor  is,  perhaps,  the  best  known.  This  motor  is 
as  good  in  point  of  efficiency  and-power  factor  as  it  is  possible — with  the 
present  knuwInlL'c  available — to  make  it.  It  is  former  wound  thmugli- 
out  the  whole  range  of  sizes,  and  the  rotor  conn3ctions  are  made  on  the 
principle  of  the  tramway  rail  bond,  a  method  of  rotor  connections  which 
was  introduced  by  the  firm  ten  or  more  years  ago.     This  arrangement 


Fig.  2.— Typiial  D.C.  Motor. 


has  proved  eminently  satisfactory  in  actual  service.  Owin<J  to  the  fact 
that  the  rotor  short-circuitintrrinis  have  every  hole  drilled  before  beincr 
htted  on-the  rods.  aTi\  .1.  f,,  i,  ,„  l.luw  holes  in  the  castings  are  readily 
seen  and  any  defertu,-  ,a,i,,„,  can,  therefore,  be  rejected.  It  will 
readily  be  seen  that  this  iii,:tliod  offers  advantages  over  the  more  common 


method  of  casting  the  .short-circuiting  rings  on  to  the  cutis  of  the  rotor 
icids,  in  w  liieli  case  it  is  practically  impossible  to  detect  possible  flaws  or 
dclcts  ill  the  castings.  The  method  employed,  it  is  claimed,  ensures  a 
|H  rfii  t  coniic-ctiun  for  every  rotor  roil.  This  feature,  in  conjunction 
With  former  winding  and  the  exeeptionallj-  robust  and  heavy  mechanical 
design,  make,  it  is  claimed,  the  N  type  motor  one  of  the  strongest  and 
most  robust  motors  on  the  market. 

'Pile  R  type  motor  is  a  "  slip-ring"  motor  made  for  a  range  of  larger 
sizes  than  the  N  type  motor.  This  motor  also  is  of  very  robust  con- 
struction, fitted  with  neat,  effective  and  reliable  brush  lifting  and  shorts 
lii.  iijiin..  ■'.ar.  Former  winding  is  used  throughout,  and  the  slip  rings 
■'"  liihil  inside  the  end  shield,  so  that  there  are  no  leads  passing 
'l"""-li  ilh  shaft  to  cause  trosble,  and  the  maximum  strength  of  the 
.sluiUisivtaiued. 

The  D  type  continuous-current  generator  has  been  on  the  market  for 
so  many  years  that  it  hardly  needs  mentioning.  Besides  the  general 
eompiu'tness  and  convenience  of  the  design,  the  details  are  all  carefully 
tlumght  out  and  accurately  iiiadr.  'I'li.-  G  type  continuous-current 
generator  is  a  range  of  macliiiic  -  lia\  ihl;  outputs  ranging  from  100  kw. 
to  .">IM1  kw..  !Uid  they  are  intended  j>iiiiiaiily  for  direct  coupling.     Here, 

ai^ain.  i |Kirtiii  >s  nf  design  and  convenience  of  operation  have  received 

lariliil  .  mm^mIi  i.itmn.  and  the  result  is  a  machine  that  will  compare 
t.u  iMji;i|]|y  111  point,  of  efficiency,  cool  running  and  sparklessness,  as  well 
I-  111  Us  general  appearance  and  contour,  with  any  on  the  market.  The 
-M  i\|ir  continuous-current  motor  is  designed  on  the  similar  electrical 
lines  to  the  D  type  generator.  The  motor  is  of  liberal  proportions  and 
is  used  extensively  in  the  textile  mills  of  Yorkshire,  as  well  as  in  other 
parts  of  the  country. 


A  VV^ell-Kiiown  West  Ridin;^  Firm. 


Among  the  old-established  engineering  firms  of  repute,  not  only  in  the 
West  Riding,  but  throughout  the  world,  honourable  mention  may  be 
mad,  of  MrvNi.s.  ('.ill  .  Man  lient  <fe  Morley,  Ltd.  This  ooneem  has  been 
csia  Ml  111  il  ,ii  |;miI|i,ii|  ,iiii.|.  1848,  and  for  many  years  specialised  in 
tile  jiiuiiil.K  1  nil-  III  I  iiiii|iiiimd  and  triple  expansion  steam  engines  of 
botli  the  horizontal  anil  vertical  type,  of  central  exhaust  steam  engines  and 
horizontal  type  medium-speed  steam  engines,  of  constant  pressure  crude 
oil  engines  working  on  the  Diesel  cycle,  of  vertical  slow-speed  gas  engines 
and  of  L'.is  producer  and  conde  ising  plants,  as  well  as  winding  and 
haulatjr  niijines,  t nd  Spencer- Dawson  patent  tramway  brakes.  Ex- 
amples of  this  equipment  are  to  be  found  running  efficiently  and  satis- 
factorily throughout  the  country  and  among  other  places  in  the  Valley- 
road  station  at  Bradford. 

(Some  notes  on  the  details  of  the  Diesel  engine  which  the  firm  began 
to  manufacture  some  si.\  m  ais  aj  i  may.  however,  be  of  interest.  Designs 
and  practice  were  ijurrli.i-nl  In  I  olr.  M.mhent  &  Morley  from  a  well- 
known  firm  who  had  inanulai  tiucil  Dusrl  engines  for  some  years,  and 
as  soon  as  possible  they  installed  an  engine  at  their  works  so  as  to  be 
able  to  see  and  remedy  any  defects  that  might  become  evident.  Since 
this  date  a  number  of  engines  have  been  supplied  to  the  British  Ad- 
miralty, and  for  general  use  in  the  British  Isles  and  abroad. 

The  engines  are  built  up  with  standaixl  vertical  cylinders  of  50,  7  5, 
lllO  and  125  b.h.p.  each,  in  such  a  way  that  one,  two,  three  or  four  units 
are  erected  on  one  bedplate,  making  a  range  of  powers  from  50  to  500  b.h.p 
in  one  set.  The  cylinders  are  supported  by  standard  "  A "  frames 
which  are  bolted  to  the  bedplate,  and  the  inlet,  exhaust  and  fuel  valves 
aiv  |ilaced  on  top  of  the  lyliriih  r  heads.  The  cyfinders  are  of  an  im- 
|Mo\|.(l  design,  and  special  haul,  rlnsc-grained  oast-iron  liners  are  intro- 
(liii  111  ill  such  a  manner  that  tin-  top  only  is  fixed,  the  bottom  being  left 
free  to  expand  in  a  vertical  plane  when  changes  of  temperature  take 
place  iu  the  cylinders. 

The  xalvcs  in  the  cylinder  head  are  especially  accessible.  This  is 
inailr  possilili'  by  the  fact  that  the  camshafts  are  situated  below  the 
I  \  liiiili  IX  ami  run  in  enclo.sed  boxes  cast  in  the  standards.  These  shafts 
mil  111  I  iii.joilcd  bearings,  and  all  cam  discs,  linkwork,  rollers,  pins,  &o., 
run  in  oil  baths  arranged  in  the  above  gear  boxes,  which  protect  these 
important  parts  from  wear  and  dust,  tend  towards  noiseless  running, 
and  save  a  considerable  amount  of  work  in  attendance  and  cleaning. 
The  camshafts  are  driven  from  the  engine  crankshafts  by  machine-cut 
gearing  running  in  oil  bat  s. 

All  valves  are  arranged  with  their  own  independ  nt  casings  in  the 
cylinder  covers,  which,  like  the  cylinders,  have  an  efiicient  wat>r-cooling 
system.  They  are  operated  from  the  camshaft  by  means  of  tappet  rods, 
and  all  cam  levers  are  fitted  with  hardened  steel  rollers  and  pins  which 
engage  in  such  a  way  that  any  lateral  strain  or  tipping  of  the  valves  is 
prevented  and  tightness  on  their  seats  is  assured.  All  valves  can  be 
removed  in  a  very  simjjle  manner  for  cleaning,  and  replaced  without 
disturbing  the  valve  gear  or  pipe  connections. 

The  lubricating  system  has  received  especial  attention.  Crankshaft 
bearings  are  ring-lubricated,  with  large  supply  reservoirs,  and  fitted  with 
inspection  holes  which  enable  the  level  of  the  oil  to  be  ascertained. 
Separate  pumps  force  the  lubricating  oil  into  the  cylinders,  distributing 
it  round  the  whole  circumference  of  the  cylinder  walls,  pistons,  and  to 
the  gudgeon  pins. 

These  engines  have  been  designed  to  use  any  crude,  residual,  mineral 
oils,  or  coal  tar  oils,  with  the  greatest  economy,  and  with  very  high 
efficiency,  even  at  light  loads. 
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Mass  Production  of  Sinn  1 1   Motors. 

Tlio  oquii>nu'iit  of  tin-  snmll  iiuitnr  sliops  iif  tlu'  (Jnur.il  KIcotric 
Coinpiinv,  Ltil..  at  Witton.  lias  Ik'on  iirranjiftl  with  tlic  oliji'it  of  obtaining 
thr  maximum  output,  and  at  the  samp  timr  tl\r  iiumlx-r  of  ty|H<s  and 
sizes  of  miu'liincs  has  \ieen  n>dui't-d  to  the  minimum  pos-ihlc  con'istvnt 
with  obtaininji!  a  ranstc  rapalilo  of  ovorj'  form  of  siTvii't-  at  highpat 
I'rtiripni'V.  Kor  both  the  direct  and  altomating-rurmit  classes  the  ranp- 
embraces  motors  from  I  .">()  h.p.  to  5  ii.i'..  and  standard  ty|H>8  of  fans 
are  made  for  both  din'ct  and  altematind-cnrront  ciri'uits  as  follows  : 
rti  in.,  liin..  Hi  in..  i!4  in..^:!t'i  in.  ami  ."«li  in.,  and  for  both  desk  and 
oi'ilinL'  US1-. 


Fig.  1. — F.AN  .vxd  Sm,vi.i,  Motor  Assembly. 


One  of  the  greatest  factors  which  ensure  the  sucee.sa  of  mass  pro- 
duction methods  is  the  provision  of  adequate  store  accommoilation. 
and  in  this  respect  the  fi.E.f.  arc  particularly  well  equipped: 
even  in  these  days  of  shortage  of  material,  large  stocks  of  the  various 
ocmponent  parts  are  available.  Part  of  the  foundry  is  rescrvc<l  for  the 
pnxluction  of  the  standardised  frame  castings,  these  being  of  special 
eom])osition.  chosen  after  lengthy  experiment  as  the  best  possible  as 
regards  strength  and  penneability. 

To  ensure  high-class  repetition  work  in  the  machine  shops  a  special 
system  pf  jigs  and  gauges  has  been  prepared,  ensuring  absolute  inter- 
changeability  of  parts  in  each  type,  while  some  of  the  same  parts  are 


l"u:.  2. —  View   in  Di;sr.\T.  h  Di;r.\r.r.MENT. 

often  used  in  several  types  of  machine.  The  most  modem  types  of 
capstan  lathes,  grinders  and  milling  machines  are  installed,  and  they 
are  so  groujx-d  as  to  allow  rapid  transit  in  both  directions  through  the 
shops — an  essc-ntial  factor  in  successful  mass  production.  In  this 
connection  it  should  be  mentioned  that  the  various  sections  of  the  works 
are  so  located  that  the  comjionent  parts  travel  progressively  from  the 
foundry  to  the  test  and  desjjatch  benches. 

Parallel  with  the  machine  shop  is  the  press  shop  where  all  classes  of 
armature  stampings  are  punched  from  high  grade  "  Stalloy  "  or  "'  Lohys  " 
iron.  In  the  winding  shops,  armatures,  rotors,  field  magnet  coils  and 
statfirs  arc  pnpand.     Tin-  operations  are  carried  out  in  parallel  lines 


of  lienclies.  female  labour  Ijcing  almost  cntiri'ly  emplovid.  S|iecial 
iK-nches  and  rotating  stands  at»>  provided  so  that  a  very  hiv'li  winding 
s|N'ed  for  coils  is  obtained. 

Karh  motor  compom-nt  jiart  U-forc  going  to  the  ston-s  is  enamelled, 
eleitro  plated,  or  given  an  oxydiaed  cop|ier  linisli  as  required,  special 
methods  U'ing  in  us<>  to  cITect  a  goinl  linish.  For  as.scnili|y  the  necessary 
parts  an-  all  drawn  from  the  stoivs  in  bulk  so  thai  the  necessary  groups 
of  parts  arrive  simultaneously  at  the  assembly  l)enilus  and  the  machines 
can  l«-  built  up  in  tin-  most  ex|K-ditious  manner. 

Parallel  with  the  assembly  benches  runs  the  test  b< d.  and  each  finished 
machine  is  conveyed  to  t<'st  within  a  very  short  lime  of  its  completion. 
From  test  I  lie  miu-hincs  are  cimveyed  to  "packing  benches,  and  the  out- 
going stori'  ailjacent  to  the  roa  1  is  finally  n-aihcil. 

It  is  fairly  genend  knowledge  that  the  (ii'iu-ral  Electric  romp»y"» 
works  al  Wilton  are  In'ing  considi^nibly  exlemli'd.  Hy  no  means  the 
least  important  of  these  is  an  addition  which  will  providi'  a  lomplilily 
new  fun  .shop,  while  the  present  shop,  where  both  fans  and  small  motorn 
are  now  made,  will,  with  the  adilition  of  a  further  large  bav.  !),•  used 
ixclu.sivcly  for  small  motors.  When  these  extensions  arc  coinplete.  in 
l>oth  fan  and  small  motor  de|>artnient.s,  it  will  be  pos.sible  to  ilcvclop  the 
principle  of  mass  production  to  an  even  greater  extent,  and  thi'  (!.K.C. 
will  be  capable  of  supplying  expeditiously  the  largest  orders  fur  the 
machines  in  question. 


A  Now   U'et-Air  Filter 


One  of  the  latest  and  most  in'.'cnious  types  of  wet  air  filter  hails  from 
Castleton.  Lancashire,  its  construction  is  very  simple,  and  can  bo 
nadily  undci-stood  from  (he  avcompanjing  illustrations.  l''ine  mesh 
cxpandcil  metal  is  used  in  either  lirassjor  galvanisi'd  sircl  ;    a  series  of 


Fiii.  1. — Front  Vikw  uk  the  Fh.teu. 


i.  volving  discs  of  this  material  dip  into  water,  and  the  air  is  scnibbcd 
.i~  it  passes  through  the  upper  jjortion  of  the  machine.  We  have  seen 
.)iij  or  two  of  these  plants  working  in  conneetiim  with  turbo-alternators 
with  very  successful  results.  The  makers  state  that  not  a  |)urtiele  of 
solid  matter  can  pass  through  their  apparatus,  and  the  condition  of  the 
outlet  duct  in  a  machine  which  has  been  constantly  at  work  for  nine 
months,  in  a  very  dirty  atmos))here,  fully  bears  out  this  very  strong 
claim. 

Fig.  1  shows  the  front  \-tfew  of  the  filter.  On?  of  the  plants  referred 
to  above  is  working  at  one  of  the  branches  of  the  Fine  Cotton  Spinners'  & 
Dimblers'  Association.  Ltd.,  at  Boiton.  in  conjunction  with  a  Brush 
alternator  rated  at  ">:!.')  kw.  The  actual  load  is  constantly  "CO  k\\.,  and 
yet,  we  understand,  the  alteiTiator  is  functioning  pcrfeetiy  with  no  signs 
of  overheating.  This  air  filter  replaced  one  of  the  dry  type,  and  an 
extraordinary  improvement  was  at  once  observed.  The  volume  of  air 
was  praeticallv  doubled,  and  the  temperature  of  the  outlet  air  reduced 
by  .50°F.— viz.,  from   ITtrF.  to  120°F. 

The  water  level  in  the  lower  easing  is  maintained  by  means  of  a 
ball  cock  eonneeted  to  the  town's  main  supply  to  make  up  the  evapora- 
tion, which,  however,  is  very  slight,  owing  to  the  f.Tet  that  the  cooling 
surface  is  much  less  than  that  of  other  tyjjcs  of  wet  air  filter,  so  that  all 
the  dust  is  extracted  without  an  excessive  addition  to  the  humidity.  It 
will  be  noted  that  neither  pumps  nor  sprays  (which  are  a  considerable 
source  of  annoyance)  are  necessary  with  this  apparatus. 

Fig.  2  gives  a  general  view  of  the  main  assembling  shop,  where  the 
filters  described  above  are  manufactured,  and  .serves  to  show  that  a  very 
live  and  active  business  is  growing  u]).     Several  other  designs  are  now 
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being  developed,  such  as   humirtification  for  textile  factories  and  water 
cooling  for  large  condenser  sets. 

The  makers  of  this  expanded  metal  wet  air  filter  are  Messrs. 
Cleworth.  Wheal  &  Company,  whose  works  are  fitted  with  very  fine 
experimental  equipment,  so  that  they  are  able  to  carry  out  any 
tests  that  are  necessary,  both  extracting  soot,  dnst  and  smoke  from  tlie 
atmosphere,  conditioning  air  for  humidifying  purposes  and  for  cooling  of 
water.     The  writer  was  privileged  to  witness  a  test  for  the  extraction  of 


Fig   2  — •VsbEMBLiM,  Sjup. 

soot  and  flue  dust  from  the  air.  The  water  in  the  machine  at  the  com- 
mencement of  the  test  was  perfectly  clean,  and  after  an  hour's  run  some 
of  the  water  being  drawn  off  was  perfectly  black.  So  severe  had  been  the 
test  that  in  a  tumbler  full  of  water  there  was  fully  an  inch  of  soot  and 
dirt  on  the  bottom  of  the  glass  after  allowing  the  same  to  settle,  while 
some  of  the  lighter  or  finer  portions  of  the  dust  was  floating  on  the  top  of 
the  water.     Cotton  wool  pads  were  put  at  the  air  outlet  of  the  filter,  and 


Fig.  3. — View  of  Filter  with  Top  Cover  Removed. 

there  was  no  sign  whatever  of  any  dirt  having  come  through.  In  addi- 
tion to  this  the  writer  was  given  a  test  to  show  that,  when  the  air  is 
brought  in  direct  contact  with  water,  the  moisture  content  of  the  air 
is  not  necessarily  increased  ;  this  test  was  performed  by  heating  up  the 
air  to  about  85°F.,  and  running  water  through  the  machine  at  a  tempera- 
ture of  tiO  "P. 


The  efficiency  of  British  Magnetos  was  amply  demonstrated  last 
week  in  the  Tourist  Trophy  Races  for  motor  cycles  in  the  Isle  of  Man. 
Mr.  T.  C.  de  la  Hay,  winner  of  the  senior  event,  using  an  All  British 
"  M-L  "  magneto,  covered  the  course  (22f)J  miles)  at  51,79  miles  per  hour, 
the  fastest  on  record.  Mr.  G.  Dance,  who  made  the  fastest  lap  {37J 
miles)  at  55-62  miles  per  hour  (another  best  on  record),  and  Mr.  B.  Brown, 
who  was  third,  both  used  an  '"  M-L."  Another  make  of  AH- British 
magneto — the  "  T  B  " — was  used  by  Mr.  C.  Williams,  winner  of  the 
j  unior  race,  and  also  by  the  second  and  third  men  in  the  same  event. 


Gas  and  Electricity.* 

Some  of  the  electrical  paj.ers  take  exception  to  Sir  Dugald  Clert" 
and  his  thermal  eflficiency  comparisons  between  gas  and  electrical' 
energy.  For  our  own  part  we  never  have  agreed  with  these  com- 
parisons, and  we  are  not  likely  ever  to  do  so.  The  efficiency  of 
electricity  when  used  in  a  motor  is  about  90  per  cent.  The  efficiency 
of  gas  in  an  engine  is  about  25  per  cent.  Thermally,  a  unit  of  elec- 
tricity is  equivalent  to,  say,  3,4.50  heat  units.  Used  in  a  motor  at, 
90  per  cent,  efficiency,  345  heat  units  are  absorbed  in  the  conversioni 
of  this  electrical  energ\'  into  1-2  b.h.p. 

In  the  case  of  gas,  3,450  heat  units  used  in  a  gas  engine  at  25  per 
cent,  efficiency,  2,590  heat  units  are  absorbed  in  the  conversion  of 
this  energy  into  0-345  b.h.p. 

I  unit  of  electricity  or  3,4.")0  units  produce     1-2  b.h.p. 

t)r  3,450  heat  units   =  1  -2  b.h.p. 

12,000  heat  units  in  gas    =  1  -2  b.h.p-. 

From  a  power  point  of  view  it  is  futile  to  attempt  to  compare 
electricity  and  gas  on  their  thermal  equivalents.  Sir  Dugald  Clerk's 
definition  of  the  efficiency  of  a  gas  making  process  as  wc  deduce  it 
from  the  figures  he  used  in  his  joint  report  with  Profs.  SmitheUs  and 
Cobb  is  as  follows  :  — 

Efficiency= 

Heat  units  in  gas 
Heat  units  in  gas  +  heat  units  e  xpended  and  lost  in  manufacture  of  gas  - 

Thus,  referring  to  the  cable  giving  the  details  of  heat  distributior* 
in  the  Cias  Light  &  Coke  C!ompany"s  process,  we  have  in  gas  produced 
2(5  7  per  cent,  of  the  B.Th.L\"s  of  the  coal.  The  heat  used  and  lost 
in  manufacture  is  29-1  per  cent.     He  therefore  gives  the  efficiency  as- 

26-7 

X  100=47-8  per  cent. 

26-7+29-1  ^ 

With  such  an  arbitrary  formula  as  the  above,  credit  is  taken  for 
all  the  heat  units  remaining  in  the  coke  which  is  not  gasified,  as  weU 
as  in  other  bye-products.  In  other  words,  credit  is  taken  in  a  process, 
of  partial  gasification  of  coal  for  a  gi-eater  efficiency  than  a  total 
gasification  process  would  give.  The  coke  remaining  over  is  given  a 
100  per  cent,  efficiency ;  that  is  the  effect  of  the  formula  used, 
Ijecause  the  coke  has  to  be  reckoned  at  100  per  cent,  efficiency  to- 
arrive  at  the  heat  units  used  and  lost. 

We  consider  that  electricians  would  be  just  as  entitled  to  claim  an 
effiiiency  in  the  generation  and  distribution  of  53-8  per  cent.,  this 
being  the  figure  arrived  at  by  taking  a  ton  of  coal  and  the  heat  units 
contained  in  it,  and  calculating  the  efficiency  when  onh'  10  cwt.  had 
been  gasified,  giving  themselves  credit  for  the  balance  at  100  \ier  cent. 
Thus,  assuming  -J  weight  coal  consumed,  and  i  left  raw-  w-ith  full, 
calorific  value,  untapped 

i  is  transformed  at  7-()  per  cent,  then  i  X  7-(i  =   3-8 

i  unused  at  100         „  |X  ICO =50-0 

.53-8 
'  Then  the  average  overall  thermal  efficiency  of  this  so-called  process: 
becomes  53-8.  To  compare  the  gas  making  process  with  this,  it 
woidd  work  out  something  like  70  per  cent,  efficiency,  as  against 
53  per  cent.,  which  is  a  totally  different  thing  from  45  per  cent,  far- 
gas  and  7-6  per  cent,  for  electricity. 

Gassold      22-5  peraent. 

Coke  sold   48-23  percent. 

70-75  percent., 

Tarsold      li-05 

Heat  used  and  lost    23-2 

100 
Efficiency  on  basis  used  for  electric  undertaking 

= =  70-75  per  cent. 

100  ^ 

Roughly,  1  ton  of  coal  converted  into  electricity  and  gas  on. 
two  of  the  many  different  systems  would  result  as  follows  : — 

Coal  Converted  into  Electric  Current. 

1  ton  of  coal=say  30,000,000  B.Th.U.'s.  Converted  in  elec- 
tricity, 1  ton  of  coal=  1,000  units =3,450.000  B.Th.U.'s. 

The  efficiency  of  this  process  would  be  11-5  per  cent.,  approxi- 
mately 1,000  units  of  electricity  in  a  motor  at  90  per  cent.  =  l,200- 

B.H.P. 

Ordinary  Ga.s-making  Process. 
I  ton  of  coal =30,000,000  B.Th.U.'s. 
Heat  units  in  gas  ordinary  process  6,000,000  B.Th.U.'s:     Gas- 
making  efficiency  of  this  process  would  be,  say,  20  per  cent. 

*  From  "Gas,"  Jun3  16. 
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6,000,000  heat  units  in  a  gas  engine  produce 

6.000,000 
=600  B.H.P. 

10.000 
Remaining  from  ton  of  coal :    10  cwt.  coke,  10  gallons  tar,  30  gallons 
aninioniacal  liquor. 

Complete  flvsiFirATioN  Process. 
1  ton  of  coal  -:!".( Ki<l.lKH,t  B.Th.l'.'s. 
Heat  units  in  gas.  i:{.0(X».000  B.Th.l'.'s. 

23 
Efficiency  „-  \  100=77  per  cent. 

30  Og  QQQ  QQQ 

B.H.P.  equivalent  of  23,000,000  B.Th.U.'s  =  =-^-^ =2,300  b.h.p. 

On  no  general  grounds  that  we  can  see  can  it  be  stated  that  any 
gas-making  process  compaics  as  45  per  cent,  efficiency  for  gas,  as 
against  7-6  jx-r  cent,  for  electricity.  The  nearest  approach  is,  of 
course,  that  of  complete  gasification,  and  in  this  case  it  has  to  be 
remembered  that  3,450.1*00  B.Th.l'.'s  in  electricity  for  heating  a 
room  would  be  used  at  100  per  cent,  efficiency,  whereas  the 
23,000,000  heat  units  in  gas  used  for  heating  a  room  woidd  not  give 
more  than,  say,  50  per  cent,  efficiency. 


For  cooking,  the  cunipnrison  betwci'ii  cUvtricity  and  gas  is  that 
of  the  heat  equivalent  of  the  unit  of  electricity — viz.,  3.450  B.Th.l'.'s. 
only  alKiut  30  ix>r  ci'nt.  is  used,  as  compan-d  with  30  ]xt  cent,  to 
40  per  cent,  will)  gas  in  ordinary  cooking  ajjpjiances,  and  (iO  jjer  cent, 
in  the  very  latest  ajjpliances. 

WelH-lieveit  wns.Sir  Dugald  Clerk  himself  who  once  said  that  the 
mon>  the  truth  about  gas  was  realisj-d  the  Ix'ttcr  it  was  for  gas.  We 
endorse  the  stMitimcnt,  and  should  like  to  sec  it  put  into  practice. 
We  hr.vc  always  been  given  to  understand  that  Sir  Dugald  Clerk 
knows  a  good  deal  about  the  gas  engine,  and  if  he  had  taken  the 
opportunity  during  his  year  of  office  as  President  of  thi-  Institution 
of  Has  Kiigineers  to  show  electricians  how  gas  engines  can  with 
advantage  Ik*  brought  into  u.sc  for  the  generation  of  electricity  more 
cheaply  and  reliably  than  with  mbced  turbine  or  other  steam  gene- 
rating sets,  he  would  have  earned  rightly  the  gratitude  of  the  gas 
industry  and  his  country.  If  electricians  have  the  facts  demonstrated 
to  them  that  the  gas  engine  is  the  power  to  adopt,  they  will  adopt  it. 
Figures,  necessarily  fantastic,  of  thermal  efficiencies  cut  no  ice  with 
any  practical  man,  but  they  do  bring  the  industry  associated  with 
their  publication  into  grave  disrepute.  Drop  thermal  eflicicniy  talk 
and  give  working  results. 


^English  Electric  Company's  Phoenix 
^Vorks. 

These  works  were  established  20  years  ago  by  the  Phceni.x  Dynamo 
Mis.  Company,  Ltd..  for  the  manufacture  of  electric  motors  and 
dynamos  of  a  limited  range  of  sizes  and  types.     On  the  manufacturing 


was  a  very  valuable  part  of  the  whole  scheme.  The  ])urpo8e  of  the 
consolidation  was  on  the  one  hand  to  obtain  the  benefit  of  more  com- 
prehensive sales  organisation  throughout  the  world  ;  and,  on  the 
other  hand,  to  take  full  advantage  of  the  policy  of  specialist  pro- 
duction in  the  several  factories.  The  Phtcnix  Works  have  thus  been 
applied  to  the  most  efficient  methods  of  manufacture  of  certain  sizes 
and  tyjics,  and  pnKluction  of  larger  electrical 
machinery  has  been  allotted  to  other  works  of 
the  lOnglish  Electric  Company.  The  jjolicy  in 
regard  to  the  Phoenix.  Works  is  standardised 
production  of  quantities  of  electrical  machines 
of  certain  sizes  and  types  by  such  methods  as  to 
combine  the  lowest  cost  with  thorough  soundness 
and  efficiency. 

The  term  "  mass  production"  is  not  properly 
a]5plicable  to  this  work,  as,  while  every  advan- 
tage is  taken  of  possible  means  of  conveniently 
liandling  quantities  of  standard  parts,  the 
machine  finally  produced  is  in  every  respect  a 
sound  engineering  job,  undergoing  the  usual 
tests  and  complying  with  the  most  rigid  speci- 
fication requirements. 

The  Phoenix  Works  cover  a  large  area,  w-ith 
ample  room  for  future  expansion,  and  at  present 
employ  1,200  people.  The  great  value  of  the 
local  connection  is  continuously  experienced ; 
but,  through  the  organisation  of  the  English 
Electric  Company,  the  products  of  the  Phoenix 
Works  are  steadily  increasing  in  general  repu- 
tation and  demand. 


Automatic  Machine  Depaktment. 


side  attention  has  been  concentrated  on  the 
continuous  improvement  of  design  and  organi- 
sation of  construction  in  series  and  quantities. 
In  the  first  instance  it  was  natural  that  the 
business  of  the  company  should  develop  in  re- 
lation to  local  industrial  requirements,  and  par- 
ticular study  was  given  to  the  special  conditions 
pertaining  to  Yorkshire  coal-mining  and  the 
woollen  industry.  The  Phcenix  Company  was 
successful  in  developing  a  rapidly  enlarging 
business  with  these  two  great  local  industries,  in 
both  of  which  there  has  been  such  remarkable 
expan.sion  diuing  the  past  20  years.  JJut  the 
high  technical  reputation  achieved  by  the  com- 
pany and  the  efficiency  of  its  methods  of  manu- 
facture enabled  it  gradually  to  extend  'its 
operations,  and  considerable  business  Mas  done 
in  other  parts  of  the  countrj-  and  abroad  ;  while 
larger  sizes  of  machinery  were,  in  more  recent 
years,  frequently  manufactured  for  public 
authorities  and  for  industrial  installations. 

When  it  was  decided  to  consoUdate  undo  the 
title  of  the  English  Electric  Companj',  Ltd.,  the 
several  works  now  o^vned  by  that  companv,  the 
acquisition  of  the  Phoenix's  Company's  business 
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Organised  A.C.  Motor  Manufacture. 

Electrical  engineer3''travelUiig'from  Ilkley  to  Bradford  or  Leeds  will 
see  at  the  side  of  the  line  at  Guiseley  a  modern  looking  factory  which 
belongs  to  Messrs.  F.  &  A.  Parkinson,  Ltd.  In  these  works  is  carried 
out  the  organised  production  of  single-phase  repulsion  motors  and 
polyphase  induction  motors.  The  firm  was  established  in  1912  for  the 
purpose  of  manufacturing  single-phase  repulsion  motors  under  Creedy's 
patents.  Early  in  1914  they  began  the  manufacture  of  polyphase  motors 
■with  toutputs  up  to  10  H.p.  with  such  successful  results  that  at  the 
beginning  of  1918]t.hey  founJ  it  njcessiry  to  erect  new  shops  at  Guiseley 


Turning  to  the  products  of  these  works  we  may  call  attention  to  the 
illustration  which  shows  a  standard  Parkinson  induction  motor.  The 
design  is  neat  and  artistic  and  complies  with  all  the  best  rules  of  archi- 
tecture. Thfese  motors  are  made  in  four  types  protected,  enclosed, 
ventilated,  totally  enclosed  and  pipe  ventilation  or  drip  proof.  In  the 
first  of  these  ventilation  is  obtained  through  openings  in  the  end  brackets 
of  the  stator  case,  baffle  plates  being  fitted  to  direct  the  current  of  air. 
The  air  enters  at  the  ends  and  out  at  the  middle.  The  efficiency  of  this 
arrangement  is  obvious  when  it  is  pointed  out  that  a  machine  of  this 
type  rated  at  32  h.p.  has  only  a  safe  output  of  11  h.p.,  when  it  is  totally 
enclosed.  In  the  enclosed  ventilated  type  the  openings  are  suitably 
protected  by  expanded  metal  grids,  while  in  the  totally  enclosed  type 
stator  case  and  end  brackets  are  cast  solid  without  any  ventilation  holes, 
('onnections  from  both  ends  of  all  the  phases  are  brought  out  to  a  pro- 
tected terminal  board  on  the  machine  and  a  special  device  is  fitted 
which  prevents  undue  twisting  of  the  wires  when  connections  are  being 


View  of  a  Shop. 


St.vndard  Parkinson  Induction  Motor. 


on  a"^  site  of  18  a::re3.  These  [opsned  limmsliately  'aftar  the  Armis- 
tice for  the  mmufaoture  of  two-  and  three-phase  induction  motors  of 
standard  pitt.irii,  anl  of  both  the  squirrel  cage  and  slip-ring  types 
■with  outputs  up  to  75  H.p.  In  spite  of  the  fact  that  these  works  have 
been  opened  for  so  short  a  time  they  are  already  being  extended  and 
ultimately  will  oeoupy  an  area  approximately  equal  to  three  times  tha*- 
of  the  original  site.     {^  1 

The  accompanying  illustrations  show  views  in  the  works  from  whiih 
it  will  be  seen  that  the  lay-out  is  modern,  and  it  is,  therefore,  not  surprising 
to  learn  that  great  attention  has  been  paid  to  the  organisation  of  pro- 
duction methods  with  such  success  that  the  works  have  now  an  output 
capacity  of  .5,000  machines  per  annum.  An  interesting  point  is  that  there 
is  no  shafting  in  the  works,  all  the  machines  being  driven  direct  by 
Parkinson  motors. 
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View  uf  axot.ier  Shop, 

The  necessary  supply  of  energy  for  this  purpose  is  derived  from"a 
2.50-H.p.  gas  engine  which  drives  both  a  direct-current  generator  and  an 
alternator.  There  are  also  two  motor  generator  sets  which  can  work 
in  both  directions  to  provide  the  necessary  current  of  any  kind  for 
testing  purposes.  The  test  bed  is  very  complete  and  compact,  and  to 
electrical  engineers  is,  perhaps,  the  most  interesting  part  of  the  works. 
A  test  board  with  a  bewildering  arrangement  of  plug  connections  is 
installed  so  tliat  different  phase  and  voltage  connections  can  be  provided 
as  desired. 


made  or  unmade.  The  stator  frame  and  feet  are  all  in  one  piece,"the 
frame  being  bored  internally  to  receive  the  stator  core  and  machined 
at  both  ends  to  take  the  bearing  brackets. 

Those  who  are  interested  in  details  of  construction  in  electric  motors 
and  wish  to  see  how  enterprise  can  be  successfully  applied  to  the  turning 
out  of  a  motor  of  the  highest  quality  are  advised  to  "  step  off  "  at 
Guiseley  and  see  what  is  being  done  in  Messrs.  Parkinson's  works.  In 
these  days  of  industrial  disputes,  it  is  also  well  to  note  that  the  relations 
between  the  directors  of  the  company  and  their  employees  are  of  the  most 
cordial  character.  Welfare  work  has  reached  a  high  stage  of  develop- 
ment, and  the  company  has  provided  good  recreation  rooms,  playing 
fields,  &c. 


Correspondence. 


HEAVISIDES  WORK. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  looking  over  a  Paper  by  Dr.  T.  I.  FA.  Bromwich 
in  the  "  Philosophical  Magazine  "  for  April,  1919,  I  find  that  a 
formula  (2),  page  408,  dealing  -with  Oliver  Heaviside's  opera- 
tional methods,  is  given  as  new.  It  seems  to  me  that  the  formula 
in  question  is  but  a  special  case  of  a  more  general  formula 
given  by  myself  m  the  French  "  La  Revue  Generale  d'Elec- 
tricite,"'  pp."  691-693,  of  November  9,  1918,  and  ab-stracted 
in  "  Science  Abstracts  "  "  A  "  in  the  issue  of  February  28, 
1919. 

With  regard  to  the  footnote,  p.  418  {I.e.),  it  is  to  be  observed 
that  the  integrational  series  developments  do  not  alv?ays  result 
in  the  same  functions  obtained  by  the  Hea-viside  differential 
series  developments.  This  is  very  important.  Thus,  solu- 
tionally,  both  types  of  functions  should- be  expressed  formally. 
The  subsequent  treatment  is  then  analagous  to  that  in  which 
equal  roots  (solutional  forms)  o?cur  in  algebraic  equations. 

Finally,  kindly  allow  me  to  express  my  deep  gratification 
in  the  work  of  Dr.  Bromwich  in  bringing  to  the  attention  of 
pure  mathematicians  the  wonderful  power  of  Heaviside's 
operational  methods.  It  has  been  a  very  difficult  thing  to 
obtain  a  hearing,  so  much  so  that  things  have  had  to  be  jjut 
away  "  for  better  or  for  worse." — I  am,  &c., 

East  Pittsburg,  Pa.,  U.S.A.,  A.  Press. 

June  4,  1920. 
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The  National  Physical 
Laboratory. 

The  annual  inspection  of  the  National  Physical  Laboratory  was 
held  last  Tuesday,  when  a  largo  nunil)er  of  visitors  were  received  by 
the  President  of  the  Royal  Society  as  chairman  of  the  (iencral  Board. 
It  may  be  said  that  the  laboratories  have  now  resumed  their 
pre-war  appearance.  There  are  no  longer  j)orlions  «liich  must  l)e 
kept  from  the  public  gaze,  and  the  visitor  may  ramble  around  accord- 
ing to  his  inclinations.  But  there  is  a  marked  change  sinc-e  those 
l)n'-war  functions,  when  the  reception  seemed  unduly  crowded. 
In  these  days  the  buildings  have  Ix-en  so  increased  that  a  large 
number  of  visitors  is  scarcely  noticeable.  From  the  point  of  view 
of  giving  any  account  of  what  is  to  be  seen  the  greater  area  presents 
a  disadvantage.  To  start  with,  there  is  the  dual  attraction, 
namely,  interesting  things  versus  interesting  jx-oplc  :  for  manv 
interesting  people  foregather  on  this  occasion,  and  even  if  these  wei-e 
wholly  disregarded  it  would  Ix;  impossible  to  make  a  thorough 
insix'ction  in  a  couple  of  hours  or  so.  For  this  reason  we  venture  to 
suggest  that  the  Board  might  advantageously  give  the  technical 
Press  the  privilege  of  a  private  view  a  day  or  two  before  the  (5fficial 
inspection. 

For  the  electrical  engineer,  perhaps,  the  research  on  the  heating 
of  underground  cables,  which  has  been  in  progress  for  some  years, 
was  the  most  interesting  e.\hibit.  The  cables  are  tested  in  100-ft. 
lengths,  with  three  tj-pes  of  laying,  namely:  (1)  laid  direct  in  the 
ground,  (2)  in  ducts,  of  which  there  arc  a  group  of  six,  and  (3)  laid 
solid  in  bitumen.  At  the  present  time,  the  cable  laid  direct  in  the 
ground  is  a  large  one,  being  .3-core,  split  conductor,  for  20.(X)0  volts, 
the  nominal  area  per  phase  Ijeing  0-2  sq.  in.  .Among  the  interesting 
points  brought  out  is  the  fact  that  the  variation  in  thermal  ctn- 
ducti\'itj-  of  the  dielectric  in  paper  insulated  cables  may  be  very 
considerable,  as  between  one  make  and  another.  This  is  important, 
as  the  |)crmissible  load  dej)ends,  of  course,  upon  the  rate  of  cooling. 
Another  factor  is  the  moisture  content  in  the  soil.  Measurements 
on  this  point  are  being  taken  in  various  parts  of  the  country,  and 
the  rating  will  probably  depend  upon  the  lowest  figure  for  moisture 
that  may  be  expected,  this  giving  the  highest  temperature  rise. 
In  the  ducts  the  cables  are  being  varied  for  all  the  combinations  that 
are  met  in  practice.  At  one  time  alternating  current  (about  400 
amperes)  was  used  for  heating  the  cables  and  continuous  current 
(20  amiieres)  was  superimposed  when  desired  for  the  purpose  of 
measm-ement.  This  arrangement  was  found  to  be  quite  satisfactory. 
At  present  continuous  current  is  being  used  for  these  tests,  and 
is  suppUed  by  a  motor  generator  giving  5,000  amperes  at  6  volts. 
The  method  of  automatically  regulating  this  current  is  of  interest. 
The  current  passes  through  a  shunt,  the  P.D.  of  which  is  balanced  on  a 
potentiometer.  In  one  of  the  connections  to  the  potentiometer  is 
a  galvanometer,  so  that  if  the  current  is  above  the  normal  the  de- 
flection is  in  one  direction,  and  if  below  it  is  in  the  other  direction. 
At  either  end  of  the  galvanometer  scale  is  a  selenium  cell.  These 
cells  form  two  arms  of  a  wheatstone  bridge,  and  from  their  junction 
across  the  bridge  is  connected  a  polarised  relay.  Thus,  when  one 
of  the  cells  is  illuminated  the  balanc-e  is  upset  and  the  relay  deflects 
to  one  side  or  the  other.  This  actuates  other  relays  which  serve  to 
cut  resistance  into  or  out  of  the  shun  circuit  of  the  machine.  The 
arrangement,  as  it  depends  on  the  potentiometer  principle,  is  very 
sensitive  and  responds  readily  to  one-tenth  of  one  per  cent.  The 
relays  were  continually  at  work. 

We  were  interested  to  see  some  samples  of  manganin,  made  at  the 
laboratory,  which  had  lx>en  drawn  into  wire  and  appeared  to  be 
gi^nng  very  satisfactory  results. 

In  the  photometry  department  a  series  of  tests  were  in  progress  on 
the  candle  power  given  by  miners"  lamps  in  various  directions,  taking 
into  account  the  obstructions  due  to  the  construction  of  the  lamp. 
In  the  wireless  department  a  number  of  interesting  methods  were 
on  view,  including  the  measurement  of  amplification,  as  described 
recently  by  Mr.  F.  E.  Smith  before  the  Physical  Society.  Also  a 
method  due  to  Mr.  Smith,  of  measuring  the  efficiency  of  valves  by 
observing  the  tcmi^erature  of  the  anode  by  an  optical  p>TOmeter. 
The  temperatures  are  first  taken  when  a  steady  plate  voltage  is 
applied,  and  when  all  the  energy  is  then  being  wasted.  Having 
obtained  the  relation  for  various  temperatures,  the  temperature  is 
then  observed  when  the  valve  is  oscillating. 

One  of  the  chief  attractions  was  certainly  the  large  wind  terminals. 
We  remember  the  time  when  such  a  terminal,  about  .3  ft.  square,  was 
exhibited  with  pride.  Xow  there  are  terminals  7  ft.  square,  and  the 
newest  is  7  ft.  ■:  14  ft.,  and  requires  a  large  building  to  itself.  The 
various  methods  employed  for  measuring  air  velocity  and  stres.ses  or 
oscillations  experienced  by  the  models  are  most  interesting,  but 
lack  of  space  prevents  our  going  further  into  this  development. 


Wireless  for  the  Army. 

.Arii.rtllnp  to  ••  rh<'  Tinu-s."  it  is  intoniKil  to  equip  {\u-  .Army  witln 
winli'ss  a|ipiinitii.s  tin  »  far  wider  and  mon-  general  scale  than  hitherto. 
This  lie.  ision  is  tile  outcoino  of  the  suceessful  experiments  made  at  the 
Woujwiili  establishment  in  connection  with  the  use  of  radio-tolegrajihy 
for  the  .Mr  tiervice  in  direction  finding  and  in  high  speed  telegraphy. 
Our  cdntemporary  gives  a  description  of  some  of  the  instmments  u.sed 
in  the  exiH'riments.  and  of  the  results  u<hieved.  Some  of  the  instru- 
ments used  ot  Woolwich  are  said  to  have  transmitted  messages  at  the 
rate  of  over  1,000  words  a  minute.  -A  new  miniature  ixvulving  tj-pe  of 
direction  finder  is  said  to  have  a  range  of  2M  miles,  and  to  be  accurate 
to  one  degree.  Experiments  have  also  been  carried  out  in  the  transfor- 
mation of  ordinary  ground-line  telegraphy  into  wireless.  This  instni- 
ment  provides  for  a  n<irmal  speed  of  4.50  words  per  miitut.-.  with  pos-sible 
demonstration  speeds  of  l.dlHl  words  per  minute.  Continuous  oscilla- 
tions are  employed,  and  interferi'nec  with  other  wireless  neeivinp  sets  is 
said  to  1k'  reduced  to  a  minimum.  Owinn  to  the  extraordinary  selective 
receiving  and  reeordinj;  ajipiinitus  employed,  interference  fiom  other 
transmitting  stations  ami  atniosplicrie  disturbances  are  also  greatly 
reduced.  The  actual  transmitting  and  recording  parts  arc  of  the  standard 
P.O.  \\'lieatstone  type.  .Although  normally  rated  at  400  words  per 
minute,  by  means  of  a  new  double  current  relay,  the  speed  of  the  inker 
has  been  raised  to  450  words  per  minute.  The  sets  can'  be  o|H>ratcd  by 
remote  control  over  any  convenient  distance,  and  the  normal  working 
speed  is  at  least  tnree  times  that  of  any  other  existing  system.  Owing 
to  the  extremely  small  current  at  the  transmitter  contacts,  very  high 
speeds  arc  possible,  the  8])eed  of  transmission  i)eing  governed  only  by  the 
perm'ssible  maximum  working  speed  of  the  Wheatstone. 

A  simpler  form  of  instrument  for  higher  speefls  consists  of  a  motor 
driven  spur  wheel  drawing  slip,  punched  on  the  Poulsen  system,  between 
roller  and  contact  makers.  Messages  have  been  transmitted  by  this 
nstruinent  between  .Aldershot  and  VVoolwich  at  7oO  wonis  per  minute, 
recording  being  effected  by  electro  chemical  means.  In  the  valve  trans- 
mitting sets,  the  generating  valve  is  controlled  by  a  smaller  control  valve 
in  its  grid  circuit,  the  control  valve  acting  as  a  grid  leak.  The  controlling 
valve  is  o])erated  by  means  of  a  Wheatstone  automatic  transmitter. 
An  experimental  receiving  set  with  P.O.  standard  inker  has  also  givem 
satisfactorj"  results  Ix-tween  Woolwich  and  -Aldershot  at  4,50  words  per 
minute.  In  regard  to  transmission,  no  difficulty  is  anticijmted  in  con» 
trolling  the  largest  power  valve  sets  at  4,50  wortls  per  minute  by  ordinary 
P.O.  apparatus.  The  receivers  will  be  practically  immune  from  inter- 
ference, except  from  stations  operating  on  the  same  wavelength.  The 
chemical  inker  used  consists  of  specially  [)repared  [)a])cr  drawn  l)etween  a. 
roller  and  a  marking  pointer,  the  pointer  and  roller  maintaining  con- 
tinuous contact  with  the  paper.  The  arrival  of  a  signal  causes  a  current 
to  pass  through  the  pai>er,  producing  discolouration,  the  signal  being 
recorded  in  the  same  form  as  with  a  Wheatstone  recorder.  It  is  further 
stated  that  the  amplifier  which  has  been  used  enables  the  operator  to. 
listen  to  a  sending  station  hundreds  of  miles  away,  undisturbed  by  the- 
working  of  another  wireless  set  in  the  room  where  he  is  eni[)loyed. 


Municipal  Tram^vays  Association. 

The  annual  meeting  of  the  Managers"  Section  of  the  MlNIciCAr. 
ThamwayS  Association-  was  held  at  Birmingham  on  the  Uith  and  17th 
inst.  Mr.  G.  W.  Holfortl,  vice-president,  occupied  the  chair  on  the 
o])ening  day.  but  before  the  conference  Mr.  W.  E.  Lee,  chairman  of  the 
Birmingham  Tramways  Coumiittee,  gave  a  reception  and  the  members 
were  entertained  to  luncheon  by  the  Lord  Mayor  (Aid.  W.  A.  Cadbury). 
The  report  of  the  subcommittee  on  the  "  Standardisation  of  Overhead 
Line  Material  "  was  submitted  by  Mr.  L.  E.  Harvey  (Ilford).  It  was 
suggested  that,  if  tramway  undertakings  would  adopt  certain  standard 
sizes  of  trolley  wire,  and  a  certain  shape  in  grooved  wire,  they  would 
reap  the  advantage  of  quick  delivery  and  lower  costs  of  fittings  and  wire  ; 
and  the  committee  decided  on  standards  which  were  generally  acceptable. 

In  a  Paper  on  "  The  Possibilities  of  Railless  Electric  Traction," 
Mr.  R.  H.  Wilkinson  (Bradford)  stated  that  up  to  (;he  present  railless 
vehicles  had  been  considered  as  an  auxiliary  or  adjunct  to  the  main 
tramway  service  ;  but  imder  present  conditions  the  possibilities  of  a 
considerable  extension  of  railless  electric  traction  transportation  appeared 
very  probable.  He  had  been  favourably  impressed  with  tlie  performance 
of  those  vehicles,  and  could  see  a  much  brighter  future  in  store  for  them. 
They  had  been  in  operation  in  this  country  for  nine  years.  .Attempts  to 
improve  their  design  had  been  hampered  by  the  weight  restriction,  im- 
posed— 5  tons  loaded— and  the  uncertainty  of  the  amounts  tliey  were 
called  upon  to  contribute  for  road  maintenance.  The  weight  restriction 
resulted  in  the  vehicles  being  made  of  materials  much  too  light  to  with- 
stand the  wear  and  tear  of  service,  with  the  inevitable  result — increased 
working  expenses  and  frequent  breakdowns.  '  The  Ministry  of  Transport  a 
few  months  ago  altered  the  weight  restriction  from  .')  tons  loaded  to 
5  tons  unloaded,  so  that  a  more  economical  and  reliable  vehicle  could 
now  be  ma<le.  In  Bradford  the  working  costs  were  higher  than  they 
would  be  with  properly  constructed  vehicles  ;  but,  nevertheless,  were 
approximately  4d.  per  mile  less  than  those  of  the  tramcar.  Railless 
cars  were  not  as  comfortable  to  ride  in  as  tramcars,  providing  the  tram- 
way permanent  way  was  kept  in  good  condition.  They  were  liable  to 
skid  on  snow,  and,  not  having  a  defined  track,  were  more  likely  to 
collide  with  other  vehicles  in  foggy  weather.  The  present  vehicles  were 
not  so  reUable  as  tramcars,  but  they  could  be  made  so.     On  the  other- 
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Tiand,  they  possessed  certain  advantages  over  tramcars.  A  vehicle 
breaking  down  did  not  interfere  with,  or  cause  any  delay  to,  the  other 
vehicles  in  service  ;  they  could  draw  closer  to  the  side  walk  for  loading 
and  unloading  ;  they  made  considerably  less  noise  than  a  tramcar  and 
offered  greater  facilities  for  inter- running.  Railless  vehicles  would  be 
likely  to  prove  of  considerable  benefit  in  the  carriage  of  parcels  and 
goods. 

On  Thursday  Mr.  H.  Mozley,  general  manager  of  Burnley,  read  a 
Paper  on  "  Brakes  "  ;  and  Mr.  J.  R.  Groves,  of  Barrow,  dealt  with 
"  Overhead  Pole  Construction  and  the  Best  Method  of  Strengthening 
Poles  Corroded  under  the  Collar."  Mr.  E.  S.  Rajmer,  general  manager  of 
Hull  tramways,  introduced  the  question  of '"  The  Unions  that  Should  be 
Officially  Recognised  by  Tramway  Undertakings  as  Dealing  with  their 
Particular  Classes  of  Employees,"  and  also  he  referred  to  the  possibility 
of  arranging  for  a  committee  of  employers  to  confer  with  a  committee  of 
the  unions  of  the  various  trades  to  settle  the  question  of  the  demarcation 
of  work,  and  to  prevent  squabbles  between  the  members  of  the  various 
unions  as  to  which  trade  any  particular  job  belonged.  After  discussion 
-these  questions  were  referred  to  the  Executive  Council. 


Developments  in  Miners'  Lamps. 


At  the  London  meeting  of  the  Institution  of  Mining  Engineees 
last  week  several  interesting  developments  in  miners'  lamps  were 
discussed. 

Mr.  W.  Maurice  referred  to  the  Fleissner  Singing-Flame  lamp, 
which  has  interesting  features,  but  is  still  in  the  experimental  stage. 
The  most  satisfactory  means  of  detecting  the  presence  of  firedamp  is 
still  the  safety-lamp,  which  depends  upon  recognition  of  the  explo- 
sive limit.  A  sufficiently  hot  flame  in  the  presence  of  a  small  quan- 
tity of  methane  produces  a  "'  cap  "  or  "  halo."  However,  this  is  in 
practice  difficult  to  recognise  with  precision  when  the  percentage  of 
gas  is  low.  An  alternative  method  is  the  production  of  a  singing 
flame,  thus  giving  an  audible  instead  of  a  visible  indication.  This 
effect  occm-s  when  a  vertical  tube,  open  at  both  ends,  within  which  a 
flame  is  burning,  produces  powerful  resonance  of  the  tube.  The 
theory  is  obscure,  but  the  conditions  under  which  singing  occurs  have 
been  studied  closely.  The  author  presented  diagrams  showing  the 
nature  of  the  apparatus,  and  exhibited  specimen  lamps.  The  flame 
is  first  so  adjusted  that  in  normal  air  it  will  not  sing,  or  only  very 
:slightly,  but  as  soon  as  inflammable  gas  is  introduced  into  the  appa- 
ratus an  increase  in  the  intensity  of  the  flame  occurs,  and  the  sound 
is  accentuated.  The  apparatus  can  be  rendered  very  sensitive,  but 
the  phenomenon  is  produced  more  easily  with  an  acetylene  flame 
than  with  benzine,  which  must  be  burned  in  a  Bunsen  burner. 

Mr.  Maurice  subsequently  gave  a  brief  description  of  the  Wolf- 
Pokorny  and  Wiede  acetylene  safety  lamps.  At  present  such  lamps 
would  not  be  accepted  by  the  Mines  Department  in  this  country,  but 
the  conditions  of  safety,  the  author  suggests,  need  reconsideration. 
Accidents  due  to  causes  other  than  the  presence  of  firedamp  now 
predominate.  The  most;  essential  thing  for  the  miner  is  to  get  more 
light.  The  two  lamps  \\ere  described  in  detail.  An  interesting 
question  is  the  use  of  internal  igniters.  One  form  uses  a  paraffined 
Jinen  ribbon,  on  which  spots  of  phosphorus  paste  are  deposited. 
These  ""  match-heads  "  are  struck  and  ignited  by  a  ring  handle.  An 
.alternative  form  of  igniter  uses  cerium  alloy,  which  gives  sparks 
iwhen  struck  by  a  rough  surface  ;  this  method  appears  somewhat 
less  safe,  though,  like  the  other  tyi^e,  it  has  been  used  by  six  nations 
for  ten  years  or  more.  The  Wolf-Pokorny  lamp  is  in  regular  use  in 
various  countries,  the  Wiede  lamp  has  so  far  only  been  used  in  mines 
controlled  by  the  inventor.  In  both  cases  steps  are  taken  to  render 
these  "  safety  lamps,"  and  they  appear  to  have  special  advantages 
for  rescue  work,  as  an  acetylene  flame  will  burn  brightly  with  less 
oxygen  than  any  other  iUuminant. 

The  '■  Oldham  "  lamp,  described  by  Mr.  George  Oldham,  is  a 
cap-type  of  miner's  electric  safety  lamp,  devised  specially  for  use  by 
traramers,  rescue  parties  and  in  cases  where  the  user  of  the  lamp 
should  have  both  hands  at  liberty.  The  accumulator  outfit  is 
carried  on  the  back,  the  electric  lamp  mounted  in  the  cap,  which  is  of 
special  design.  Comiection  is  made  by  rubber-covered  cab-tyre 
cable,  protected  by  flexible  brass  tubing,  fitting  into  sockets  in 
ebonite  insulating  blocks,  lead-plug  rivet  locks  being  provided  both 
on  the  cap  and  the  accumiflator-case.  The  accumulator  is  of  the 
"  Oldham  "  type  designed  to  avoid  any  possibility  of  leakage  of  acid  ; 
solidified  acid  can  be  used,  but  free  acid  is  considered  preferable.  The 
cell  gives  2  volts,  with  a  capacity  of  5  ampere-hours.  The  weight  of 
the  cap-lamp  fitting  with  6  in.  of  cable  is  6  oz. ;  the  weight  of  the 
entire  outfit  3  lb.  3  oz.  The  lamp  takes  0-5  ampere  at  2  volts,  and 
gives  an  equivalent  of  1-6  c.p.,  with  a  beam  extending  over  an  area 
of  10  sq.  ft.  at  a  distance  of  2-1-  ft.  A  special  design  of  flange-tight 
switch  is  fitted  to  the  accumulator  case. 


Electricity  Undertakings'  Charges. 

In  a  recent  issue  we  referred  to  the  deputation  from  the  Home  Counties 
(No.  9  area)  Joint  Industrial  Council  for  the  Electricity  Supply  Industry 
which  waited  ujion  the  Electricity  Commissioners  in  order  to  make 
representations  as  to  the  necessity  for  increased  charges  for  electricity 
supply,  &c.  We  are  pleased  to  note  that  the  efforts  of  the  Industrial 
Council  have  been  partially  successful,  and  that  a  change  of  procedure 
has  been  decided  upon,  as  will  be  seen  from  the  following  reply  : — 

The  Minister  has  decided  that  companies  seeking  an  increase  in  their 
maximum  rates  of  charge  maj'  now  make  application  to  him  under  sec.  32 
of  the  Electric  Lighting  (Clauses)  Act,  1899,  instead  of  under  the  Statu- 
tory Undertakings  (Temporary  Increase  of  Charges)  Act,  1918.  This 
will  cnabli-  ;\ll  loinpanies,  with  very  few  exceptions,  to  make  application 
should  ih.ii  iiiiiisc  be  necessary.  The  few  exceptions  are  those  com- 
panii's  w  liM„  ( ii(l,rs  were  granted  to  local  authorities  prior  to  the  passing 
of  the  l.s'J'J  Clauses  Act,  and  subsequently  transferred  to  companies. 

Such  companies  and  local  authorities  to  whom  Sec.  32  of  the  Act  of 
1899  does  not  ajiply,  may  make  application  under  the  Statutory  Under- 
takings (Temporary  Increase  of  Charges)  Act,  1918.  The  Commissioners 
will  conduct  any  inquiries  that  may  be  necessary,  and  tiny  »  ill  !«■  nhvays 
willing  to  hear  any  rejiresentations  which  the  Industrial  i  ■miiril  lor  the 
district  may  desire  to  make,  and  the  Industrial  Council  will  be  uutilied 
when  any  application  for  an  increase  of  charges  is  made. 

With  regard  to  the  second  point  raised  by  the  deputation,  the  Ministry 
has  no  power  to  allocate  to  any  particular  purpose  any  part  of  the  sum 
produced  by  the  sanctioned  increase  of  maximum  charge,  but  represen- 
tatives of  the  Industrial  Council  can  attend  any  inquiry  and  be  heard 
thereat. 

As  regards  t',e  third  point  raised  by  the  deputation,  the  Minister  is 
advised  that  he  c  nnot  restrict  the  grant  of  an  increase  only  to  under- 
takers who  agree  to  carry  out  the  recommendations  of  the  Industrial 
Council. 


Legal  Intelligence. 


Workmen's  Compensation. 

At  Sunderland  County  Court  last  week  Judge  Moore  awarded  £150 
to  Mr.  Robert  L.  Black  as  compensation  for  the  death  of  his  son  (Robert 
A.  Black,  aged  16  years),  against  Messrs.  Wm.  Gray  &  Company,  of  the 
Wear  Shipyard.  On  Dec.  10  last  the  youth  was  repairing  an  electric 
wire  on  a  ship  when  some  unknown  person  turned  on  the  current  and 
he  w.is  killed  instantaneously. 


Is  Electric  Lighting  Decoration  ? 

On  the  18th  inst..  Sir  Francis  Newbolt,  Official  Referee,  gave  judgment 
in  an  action  by  a  builder  to  recover  £89,  balance  of  account  of  £609,  in 
which  was  raised  an  interesting  point  of  law  under  the  special  war 
legislation  as  to  whether  an  electric  instaUation  for  lighting  purposes  could 
be  regarded  as  coming  within  the  term  "  decoration"  laid  down  by 
the  building  licensing  order  of  the  Min  stry  of  Munitions.  Plaintiffs  were 
Messrs.  John  Cuddon  &  Comjiany,  and  defendant  was  Mr.  Hy.  T.  Robin- 
son, who  .set  up  the  defence  that  the  contract  being  for  more  than  £500, 
the  sanction  of  the  Ministry  of  Munitions  became  necessary,  and  that, 
such  sanction  not  having  been  obtained,  the  debt  was  irrecoverable. 
Plaintiff's  case  in  answer  to  this  was  that  the  work  was  done  under  orders 
given  from  time  to  time,  and  that,  after  deducting  the  cost  of  the  electric 
Tghting,  the  amount  did  not  reach  £500. 

Mr.  Henrique,  representing  plaintiffs,  argued  that  the  electric  lighting 
was  not  dii  oiatioM.  and  t  erefore  did  not  come  within  the  regulation  of 
1916.  wliirli  iuMM.led  that  a  license  must  be  obtained  for  works  of 
'■  construe  tion.  ili  iiiolition  or  decoration  "  exceeding  £500.  The  electric 
lighting  was  carried  out  by  Mr.  Seagrave,  an  electrical  engineer,  and 
defendant  said  that  when  tiie  estimate  was  given  to  him  he  "understood 
it  was  to  include  the  electric  lighting. 

The  Official  Referee  found  that  the  defence  of  illegality  had  not  been, 
made  out.  It  was  abundantly  clear  that  when  the  contract  was  made 
it  was,  thought  by  both  parties  to  be  a  smaller  job  than  it  turned  out, 
although  even  now,  including  the  cost  of  electric  lighting,  it  scarcely 
exceeded  the  limit  of  £.500  named  in  the  order  of  the  Minister  of  Munitions. 
He  was  not  convinced  that  the  electrical  instaUation,  which  amounted 
to  £123  16s.  3d.,  was  included  in  the  words  of  the  order — "  construction, 
alteration,  repairs,  decoration  or  demolition,"  and  it  was  clear  to  his  mind 
that  in  this  particular  case  the  total  cost  of  the  whole  completed  work  in 
contemplation  in  relation  to  repairs  and  decorations  never  exceeded 
£500.  It  was  common  ground  that  until  the  work  was  finished  and  the 
final  account  prepared  neither  party  knew  that  a  license  was  necessary. 
In  deciding  that  plaintiffs  were  only  entitled  to  the  reduced  amount  of 
£21  5s.  3d.  on  their  claim.  Sir  Francis  said  that,  although  defendant  had 
succeeded  in  reducing, the  claim,  the  expenses  had  been  increased  by  the 
defence  of  illegality,  and  therefore,  in  giving  judgment  for  plaintiffs 
for  £21  5s.  3d.,  he  ortlered  defendant  to  pay  plaintiff  half  of  the  taxed 
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Commercial     Topics. 


A  Dutch  Electrical  Exhibition. 

It  U  iinnuunciHl  that  an  cUctrical  exhibition  will  bo  held  by  the 
Municipality  of  Loeuwardi-n  from  Aug.  14  to  Sept.  15  a?\t,  and  the 
Hritish  Vice-Consul  thinks  British  timis  should  organise  a  British  section, 
for  which  it  is  possible  to  allocate  space.  In  view  of  the  important 
developments  in  electricity  supply  which  are  about  to  take  place  in 
Holland,  it  certainly  seems  advisable  that  Britisli  manufacturers  should 
participate. 

•  •         •         * 

Callender's  Progress. 

The  results  of  the  past  years  working  of  Callender's  Cable  &  Construc- 
tiim  Company  are  a  pood  example  of  what  British  grit  and  enterprise 
can  |)crform  under  diHicult  conditions.  The  reorganisation  of  the  com- 
pany's factories  on  a  jx'aoc-time  basis  of  production  was  successfully 
a<complishcd,  and  a  new  factor^'  equipped  for  the  manufacture  of  high- 
tension  cables  in  order  to  be  in  a  position  to  meet  the  demands  which 
«nll  arise  from  the  development  of  electricity  supply.  In  addition,  the 
company's  colonial  and  foreign  connections  were  strengthened  and 
extended,  and  an  interesting  scheme  of  running  the  fivctories  on  rotary 
shifts  has  been  introduced.  As  was  to  be  expected,  complaint  was  made 
of  the  serious  effect  upon  the  industry  of  the  Excess  Profit  Duty,  and  of 
the  determination  of  the  men's  unions  not  to  allow  mon>  than  the  ii.xed 
number  of  hours  to  be  worked.  In  order  to  provide  cajiital  for  further 
developments,  the  company  is  making  an  issue  of  400,00(1  71  per  cent. 
■■  B"  shares  of  £1  each  at  par,  and  of  1,000,000  £1  ordinary  shares  at 
223.  each  ;  and  on  these  attractive  terms  of  issue  there  should  be  no  diffi- 
culty in  securing  the  amount  required. 

*  *  *  * 

Canadian  Electrical  Supplies. 

Mr.  F.  \V,  Field,  H..M.  Trade  Commissioner  at  Toronto,  reports  that 
the  Hydro-Electric  Power  Commission  of  Ontario  has  notiticd  electrical 
manufacturers,  dealers  and  contractors  in  Ontario  that  all  electrical 
material,  devices  and  fittings  for  use  on  inside  electrical  installations  in 
the  Province  of  Ontario,  must  not  be  offered  for  sale  until  their  design 
and  construction  has  been  approved  by  the  Hydro-Electric  Power 
Commission  of  Ontario,  in  accordance  with  the  terms  of  the  1916  .^ct 
(0  Geo.  v..  Cap.  19).  Manufacturers,  whose  products  are  approved  by 
other  recognised  authorities  and  wliich  also  meet  the  requirements  of 
the  Commission,  may  have  same  placed  on  the  approval  list  by  making 
application  in  the  method  laid  down. 

In  the  past  a  good  deal  of  inferior  material  has  been  used  in  wiring 
work  in  various  parts  of  Canada,  and  though  there  are  no  general  regu- 
lations fo  r  the  whole  of  the  Dominion,  the  tendency  is  to  adoi)t  the  rules 
of  the  American  Electrical  Code  which  ensure  a  fairly  high  standard  of 
workmanship  and  the  employment  of  good  class  fittings  and  materials. 
It  is  desirable  that  all  inside  work  should  be  executed  in  a  proper 
manner  so  as  to  avoid  risk  of  fire  and  accidents,  but  we  think  that  the 
method  proposed  by  the  Ontario  Commis.sion  may  lead  to  abuses,  and 
it  could  certainly  be  employed  as  a  clog  u]jon  progress. 

The  Department  of  Overseas  Trade  has  received  a  telegram  from  H.M. 
Trade  Commissioner  at  Toronto  (Mr.  F.  W.  Field),  requesting,  on  behalf 
of  an  Ontario  inquirer,  quotations  by  telegrams  with  full  infonnation 
respecting  delivery  for  standard  sizes  of  conduits  for  electrical  installa- 
tions. Early  deliverv'  is  an  essential  feature  of  the  business.  British 
firms  interested  should  communicate  by  telegram  with  Mr.  Field,  whose 
cable  address  is  "  Toroncom,"  Toronto.  The  Trade  Commissioner  also 
asks  for  samjiles  to  be  sent  to  him  at  257-260,  Federation  Life  Buildings, 
Toronto. 

*         *         *         » 

Progress  of  Power  Companies. 

During  the  week  the  reports  of  two  of  the  power  coTiijianies  were 
published  and  show  very  satisfactory  progress,  notwithstanding  labour 
and  other  troubles.  The  Lancashire  Power  Construction  Company, 
which  owns  the  entire  capital  of  the  Lancashire  Electric  Power  Company, 
is  able  to  increase  the  ordinary  dividend  to  7  per  cent,  from  G  per  cent. 
in  1918.  The  gross  income  is  £41,500  and  the  net  profit  £24,300,  com- 
pared with  £34,700  and  £17,100  in  1918-19  ;  while  the  units  generated 
rose  from  49,.581,900  to  50,671,536,  and  the  horse-power  connected  from 
35,000  to  39,000.  Important  extensions  of  the  generating  plant  and 
mains  are  being  made  and  it  is  hoped  that  the  first  of  the  two  10.000-kw. 
sets  on  order  will  be  in  operation  in  October  next. 

The  South  Wales  Electrical  Power  Distribution  Company  has  had  a 
somewhat  unfortunate  and  chequered  career,  but,  judging  by  the  past 
years  report,  the  outlook  is  now  distinctly  hopeful.  For  some  tiine 
past  the  undertaking  has  been  carried  on  by  the  Treforest  Electrical 
Consumers  Company,  and  this  arrangement  has  enabled  the  prior  lien 
debenture  interest  to  be  regularly  paid,  and  since  1915  the  interest  on 
the  5  per  cent,  debenture  stock  also.  A  large  sum  of  money  is  now 
required  for  developments  and  the  Treforest  Company  is  willing  to  find 
£400,000,  subject  to  certain  conditions.  By  an  agreement  the  Treforest 
Company  has  undertaken  to  regulate  the  charges  for  current  so  as  to 
provide  a  net  revenue,  after  making  provision  for  all  prior  claims  and 
preference  dividend,  of  a  sum  of  not  less  than  £3,000  a  year  which  will 
be  available  for  dividend  on  the  ordinary  capital.  This  sum  will  only 
give  i  per  cent,  on  the  ordinary  shares,  wliich  have  never  had  a  dividend. 
The  agreement,  however,  requires  the  consent  of  the  debenture-holders. 
The  Power  Company,  which  is  going  to  re-organise  its  capital,  sold 
45,127,985  units  last  year,  an  increase  of  8,534,082  over  1918.  There  is 
an  increasing  demand  for  power  for  mines  and  factories,  and  also  for  a 
bulk  supply. 


Electricity  Supply. 

SfNiiERLAN'ii  I'.irpciratloM  have  luquiri'd  inKlitional  land  in  Farrington 
Row  for  extensions  of  the  electric  supply  works. 

H\STiNi!S  Town  Council  proposes  to  extend  the  supply  mains  to  the 
new  local  housing  sites  which  an-  being  dcvelojied. 

The  Paisley  Dean  of  Guild  Court  has  authorised  the  Corporation  to- 
ctt'ct  two  electricity  sub-stations. 

It  has  beendceideil  to  adopt  electric  lighting  at  the  EaStville  (Bristol) 
Poor  Law  Institution,  at  a  cost  of  £2,085. 

Barnet  Guardians  have  decided  to  adopt  electric  lighting  in  the 
Wellhouse  Hospital  at  an  estimated  cost  of  £3,370. 

-Application  has  been  made  by  Batley  Corporation  for  sanction  t* 
borrow  £4,600  for  new  supply  mains  and  services. 

Great  YARMorTH  is  putting  down  an  additional  2,000-kw.  turbo-, 
alternator  in  order  to  meet  the  increasing  demand  for  electrical  energy. 

Mexboroiuh  Urban  Council  has  decided  to  purchase  a  1,000-kw. 
turbo-generator  for  £13,170,  subject  to  the  consent  of  the  Electricity" 
Commissioners. 

NoTTixoHAM  Corporation  have  purchased  for  £15,000  about  80  acres 
of  land  on  the  banks  of  the  Trent  above  Clifton  Colliery,  to  serve  as  a  new 
power  station. 

The  PoRTRU.sii  (Co.  Antrim)  Urban  Council  has  decided  to  expend 
£16,000  on  electric  supply  works,  and  supply  mains  will  be  laid  to  the 
Dhu  Varren  suburb  if  the  funds  will  pemiit. 

A  I  anvass  for  prospective  consumers  1  aving  proved  highly  satisfactory, 
the  promoters  of  the  Cui.LO.MrxoN  (Devon)  electric  supply  scheme  have 
decided  to  go  forward  with  the  project. 

The  East  Anglian  Electricity,  Ltd.,  has  been  granted  permission  by 
SroBiKY  Corporation  to  erect  poles  and  overhead  wires  in  connection 
with  its  scheme  of  electricity  supply  for  the  district. 

Wimbledon  Corporation  has  obtained  authority  to  borrow  £15,000 
for  electric  supply  mains  and  services  and  £2,100  for  sub-stations.  It 
is  also  proposed  to  put  in  two  additional  boilers  at  the  generating  station. 

Athlone  Urban  Council  has  instructed  a  committee  to  report  upon 
two  projected  electric  supply  schemes,  one  estimated  to  cost  £20,0C0 
and  the  other  £17, 6,50. 

The  Ramsgate  &  District  Electricity  Supply  Company  has  increased 
its  charges  as  follows  :  power,  7d.  per  unit  for  first  100  per  quarter, 
4Sd.  for  the  next  3,000,  and  31d.  beyond  ;  heating,  4.',d.  for  the  first 
300  and  3 id.  beyond. 

Mr.  J.  M.  M.  Munro  has  been  retained  by  Lanark  Town  Council  to 
prepare  an  electric  supply  scheme, 'with  approximate  estimates  of  cost 
of  steam-driven  and  hydro-electric  plant.  It  is  thought  that  it  may  be 
possible  to  utilise  water-power  from  one  of  the  falls  of  the  Clyde. 

We  learn  that  the  schedule  of  consolidated  rates  drawn  up  by  the 
Home  Counties  (No.  9  Area)  I.vdistrlvl  Codncil  for  the  Electricity 
Supply  Industry  has  been  approved  by  the  National  Council  and  circu- 
lated to  the  meinber-cimipanies,  the  date  from  which  the  schedule  become 
operative  being  May  1. 

In  order  to  put  down  fidditional  generating  plant  at  the  electricity 
works,  to  extend  the  feeder  system  and  to  lay  mains  in  the  northern 
area,  &c.,  Worksop  Urban  Council  has  applied  for  sanction  to  borrow 
£50,000.  This  decision  has  been  come  to  after  considering  a  scheme  for 
taking  electrical  energy  in  bulk  from  the  Manton  Colliery. 

Newp(jrt  (Mox.)  Cori)oration  have  decided  to  apply  for  sanction  to 
borrow  £208,616  for  additional  generating  plant  and  mains  extensions, 
including  £67,530  for  a  turbo-alternator  and  condensing  plant  and 
switchgear ;  £51,557  for  boiler-house  plant  and  buildings;  £61,6.55  for 
mains  and  services  ;   £10,362  for  rotary  converter  and  switchgear. 

Littleborouoh  Urban  Council  has  asked  their  consulting  engineer 
(Mr.  W.  C.  C.  Hawtayne)  to  prepare  plans  and  estimates  for  cables  and 
fittings  for  the  supply  of  electricity  to  the  new  houses  which  are  being 
built  by  the  Council,  as  well  as  for  the  street  lighting  in  connection  with 
the  scheme. 

Bury  Electricity  Committee  will  apply  for  sanction  to  borrow  £95,000 
for  carrj-ing  out  extensions  for  inter-connecting  the  Corporation  and 
Lancashire  Electric  Power  Company's  undertaking  at  RadclilTc.  Subject 
to  the  approval  of  the  Electricity  Commissioners,  it  is  intended  to  place 
a  contract  for  an  8,000  kw.  to  10,000  kw.  set. 

At  a  conference  of  representatives  of  the  interested  local  authorities,  it 
has  been  agreed  that  the  centres  of  the  electricity  supply  areas  into 
which  the  county  of  Devon  should  be  divided  should  be  at  Plymouth, 
Exeter,  Barnstaple  and  Torquay.  Parts  of  Somerset  and  Cornwall  are 
included  in  these  anas,  and  a  scheme  will  be  submitted  to  the  Elec- 
tricity Commissioners  next  week. 

Negotiations  are  to  be  entered  into  by  Ayr  Corporation  for  a  supply 
of  electricity  in  bulk  from  Kilmarnock  Corporation.  The  Electricity 
Commissioners  intimate  that  this  is  the  best  way  to  deal  with  the 
present  situation.  The  negotiations  are  to  be  without  prejudice  to  the 
possibility  of  the  establishment  of  a  Joint  Electricity  Authority  for  the 
district  immediately  surrounding  Ayr  and  Kilmarnock. 

Edinburgh  Corporation  have  referred  back  a  minute  approving  the 
action  of  the  engineer  and  manager  of  the  electricity  undertaking,  who 
had  dismissed  a  workman  for  absenting  himself  from  work  on  May  1 
without  leave,  as  it  was  thought  that  dismissal  was  too  severe  a  penalty. 
It  appeared  that  the  man  did  not  ask  leave  to  stay  away,  but  told  the 
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oreman  he  was  going  away.  The  foreman  ha<i  no  authority  to  grant 
such  permission,  and  he  admitted  to  the  station  superintendent  that  he 
should  have  got  his  permission. 

A  dispute  which  recently  arose  at  Derby,  Nottingham  and  Leicester 
owing  to  the  refusal  of  the  Councils  to  pay  the  bonus  of  £30  in  accordance 
with  the  recommendation  of  the  National  Joint  Board  of  Employers  and 
Staff  (Electricity  Supply  Industry)  has  been  settled.  The  members 
concerned,  supported  by  the  E.P.E.A.,  had  intimated  their  intention  of 
withdrawing  their  services  on  Friday  last,  if  the  Covincils  did  not  re- 
consider their  decision.  It  is  therefore  satisfactory  to  know  that  the 
Corporations  have  since  decided  to  pay  the  bonus  to  the  technical  staffs 
as  from  Jan.  1  last. 

Southampton  Electricity  Committee  is  negotiating  for  the  purchase 
of  the  power  station  at  the  Government  rolling  mills,  Woolston,  for 
£125,000.  The  Committee  must  expend  about  £150,000  on  new  plant 
in  order  to  be  able  to  meet  all  demands  for  electricity  likely  to  be  made 
in  the  winter  of  1921-22,  but  if  Woolston  station  be  acquired  additional 
plant  will  not  be  required.  In  addition,  the  Committee  is  pledged  to 
provide  electricity  for  the  Woolston  district,  and  as  the  rolling  mills 
would  become  a  large  manufactory,  it  is  expected  that  other  develop- 
ments will  take  place  in  the  district. 

The  Ministry  of  Health  has  issued  its  award  on  the  applications  of  the 
boroughs  of  Sheffield,  Rotherh.im  and  B.^rxSley  for  the  extension 
of  their  boundaries.  To  the  city  of  Sheffield,  part  of  the  urban  district 
of  Handsworth,  parts  of  the  parishes  of  Ecclesfield  and  Brinswortli  and 
the  site  of  the  Sheffield  sewage  works  have  been  added.  Banisley  has 
been  e.xtended  so  as  to  include  the  urban  districts  of  Ardsley  and  Monk- 
bretton  and  of  Worsborough,  and  part  of  the  parish  of  Carlton.  Rother- 
hams  new  boundaries  include  part  of  Rawmarsh,  Greasbrough,  Whiston, 
Dalton,  Brinsworth  and  Wentworth.  The  electric  supply  powers  of  the 
three  Corporations  have  been  extended  to  the  added  areas. 

The  accounts  of  Nottixgham  Electricity  Supply  Department  for 
the  5'ear  ended  March  31  show  receipts  from  sale  of  current  £198,997, 
and  after  providing  for  working  expenses,  the  gross  .profit  was  £43,670, 
and  the  net  surplus,  after  meeting  capital  charges,  £11,383  (compared 
with  a  deficit  of  £8,912  in  the  previous  year).  The  price  of  coal  was 
26  per  cent,  over  that  of  1919  and  179  per  cent,  over  1914.  The  new 
turbo-alternator  and  other  plant,  which  should  have  bsen  running  last 
September,  is  expected  to  be  working  by  the  end  of  next  month.  The 
excess  of  the  applications  for  supplies  of  current  received  during  the 
year  over  the  number  of  premises  disconnected  is  776.  Total  connections 
are  equal  to  659,520  32-watt  lamps  (increase  47,154).  Units  sold  were 
17,055,592  (increase  2,551,714). 

The  27th  annual  report  of  Hull  Corporation  electricity  department 
states  that  the  gross  income  increased  from  £144,369  to  £218, 136.  151  per 
cent.)  The  units  sold  increased  by  18  per  cent.,  but  expenses  increased 
32  per  cent.,  and  are  exactly  double  the  pre-war  figures.  The  gross  profit 
was  £51,412,  which,  after  pa'iTiient  of  capital  charges  and  £944  (a  portion 
of  the  previous  year's  deficit),  leaves  £7,986  to  carry  to  reserve.  The  net 
result,  after  providing  sundry  machinery,  mains  and  meters  for  the 
extension  of  the  undertaking,  is  a  credit  balance  of  £212.  The  engineer 
and  manager  (Major  H.  Bell)  stated  that  since  the  close  of  the  financial 
year  there  has  been  a  further  increase  in  the  cost  of  fuel  of  over  16  per 
cent.,  wath  evidence  of  additional  increase,  so  that  it  is  quite  impossible 
to  continue  on  sound  financial  lines  without  a  revision  of  the  tariff.  Pro- 
posals for  increasing  the  charges  will  be  made  in  due  course.  Last  year 
the  cost  of  coal  advanced  by  33J  per  cent.,  but  the  increased  cost  per  unit 
was  36  per  cent.,  owing  to  the  inferior  qualitj'  of  fuels  available. 

An  interesting  lecture  on  the  history  and  development  of  electricity 
supply  was  given  at  Derby  last  week  by  Mr.  T.  P.  Wilmshurst,  borough 
electrical  engineer.  After  referring  to  legislative  and  departmental 
restrictions  in  the  past,  Mr.  Wilmshurst  stated  that  in  Derby  in  1914 
they  were  selling  7,000,000  units  a  year,  of  which  5,(  CO.OCO  were  used  for 
power  and  2,000,000  for  lighting.  In  1918  the  output  rose  to  19,.500,000 
units,  nearly  18,000,000  being  for  power,  so  that  only  about  7}  per  cent, 
of  the  output  of  a  large  power  station  was  used  for  lighting.  Derby's 
power  station  would  fit  in  with  Government  new  requirements  without 
the  wholesale  scrapping  necessary  in  many  large  towns.  He  thought 
the  financial  estimates  for  the  super-stations  would  stagger  politicians. 
In  regard  to  power  station  practice,  one  line  of  possible  advancement 
was  the  adoption  of  gas-fired  boilers,  while  experiments  were  being  made 
on  a  large  scale  in  another  direction.  A  further  line  of  investigation 
was  the  gas  turbine  as  against  the  steam  turbine. 

The  Manchester  Electricity  Committee  has  decided  to  purchase  from 
Stockport  Corporation  the  Heston  Norris  portion  of  their  electric  supply 
undertaking.  Manchester  Corporation  has  also  arranged  to  furnish  a 
bulk  supply  of  electricity  to  Stockport  for  10  years,  and  an  application 
has  been  received  fron  the  Lancashire  Electric  Power  Company  for  a 
supply  to  be  furnished  from  the  new  power  station  at  Barton. 

The  annua!  rejiort  of  the  Electricity  Committee  states  that  important 
additions  to  the  electric  generating  plant  have  been  carried  out  during 
the  year,  and  big  contracts  have  been  placed  for  the  Barton  station  and 
the  various  distributing  stations  in  the  city.  On  mains  there  has  been  a 
net  addition  of  over  8  miles,  and  an  eiitensive  programme  of  new  main?, 
including  some  33,000-volt  feeders,  is  being  carried  out  this  summer  and 
autumn.  The  efficiency  of  the  distributing  system  as  a  whole  equalled 
86  per  cent.,  an  increase  of  1-82  per  cent.,  and  accounted  for  mainly 
by  the  falling  off  in  sales  of  high-tension  units  since  the  Armistice.  The 
recovery  up  to  JIarch,  1920,  was  much  more  pronounced  in  lighting, 
traction  and  ordinary  power  than  in  the  case  of  special  power  users 
taking  high-tension  units. 


Electric  Traction. 

The  Greenock  &  Port  Glasgow  Tramways  Company  has  revised 
its  fares  and  abolished  the  popular  half  penny  stages. 

The  Metropolitan  Electric  Tramways,  Ltd.,  have  raised  their 
fares,  and  in  future  the  minimum  will  be  IJd.  for  two  stages,  with  a  Id. 
for  each  additional  two  stages. 

Sunderland  Corporation  are  to  undertake  a  road  widening  scheme 
on  the  Ryhope-road  between  Christchurch  and  Vilette-road,  which  will 
include  the  reconstruction  of  the  tramways. 

The  Minister  of  Transport  has  extended  for  one  year  the  times  limited 
by  London  County  Council  Trajiway'S  and  Improvements  Acts  for- 
street  widenings  and  completion  of  certain  tramways. 

The  Brighton  Corporation  Light  Railways  Order,  authorising 
the  construction  of  light  railways  in  Brighton  and  the  rural  district  of 
StejTiing  East,  has  been  submitted  to  the  Minister  of  Transport  for 
confirmation. 

For  the  year  ended  March  31  the  receipts  of  the  Plymouth  Corporation 
tramways  were  £1,35,695,  and  the  gross  profit  was  £20,961  ;  but  after 
defraying  capital  charges  there  was  a  net  deficit  of  £1,742.  Fourteen 
new  tramcars  are  to  be  purchased  at  a  cost  of  £28,000. 

The  Manchester  tr.\mwaymen,  who  recently  received  an  advance 
of  9s.  per  week,  have  decided  to  demand  a  further  increase  of  £1  per 
week.  The  Halifax  Tramways  Committee  recommend  the  Town  Council 
to  give  the  tramwaymen  the  higher  wages  award  of  June  14,  along  with 
Leeds  and  Bradford,  of  3s.  per  48-hour  week,  instead  of  2s.  awarded  to 
the  group  which  includes  Doncaster,  York,  Bamsley  and  Halifax. 

The  strike  of  the  employees  of  the  Llandudno  &  Colwyn  Bay 
Electric  Railway'  Company,  which  lasted  over  a  week,  was  settled  on 
the  16th  inst.,  when  the  service  was  resumed.  The  men  got  an  immediate 
advance  of  3s.  a  week  from  May  1  and  an  undertaking  b3'  the  directors 
to  consider  other  matters  in  dispute.  If  fares  can  be  increased  and  if 
Sunday  running  can  be  secured,  the  directors  will  grant  a  further  increase 
of  3s.  a  week  all  round  in  three  months'  time. 

The  Light  Railway  Commissioners  have  submitted  to  the  Minister 
of  Transport  for  confirmation  the  amending  Order  for  the  construction 
of  Light  Railways  in  Wath-upon-Dearne  and  Bolton-on-Dearne 
in  extension  of  the  light  railways  authorised  by  the  Deame  District  Light 
Railways  Order,  1915,  reviving  the  powers  granted  by  that  Order,  and 
extending  the  periods  for  the  compulsory  purchase  of  lands  and  for  the 
completion  of  works,  &c.     Objections  must  be  lodged  by  the  9th  .luly. 

Ay'R  Corporation  has  increased  the  tramway  fares  to  the  maximum 
permitted  by  statute,  and  application  has  been  made  to  the  Ministry  of 
Transport  for  leave  to  increase  the  maximum  fare  from  Id.  to  lid.  per 
mile.  The  revenue  tor  the  year  ended  May  15  last  showed  an  increase 
of  over  £5,600,  but  owing  to  increased  working  costs,  attributable  mainly 
to  an  advance  of  193  per  cent,  on  pre-war  wages,  the  year's  working 
showed  a  deficit  of  £3,227,  which  had  been  taken  from  the  reserve  fund, 
reducing  it  to  £1,772. 

Imperial  and  Foreign  Notes. 

Pretoria  Town  Council  has  been  authorised  to  raise  a  loan  of  £261,000 
for  the  erection  of  a  new  electricitj'  station  of  6,000  kw.  capacity  and  a 
sub-station  of  3,000  kw.  and  for  other  public  works. 

Supplies  of  electrical  equipment  are  now  coming  to  hand  regularly  from 
abroad,  and,  consequently,  much  better  progress  is  being  made  mth  the 
electrification  of  the  Melbourne  Suburban  Railways.  The  Williams- 
town  line  will  be  ready  shortly,  and  work  is  also  progressing  on  the 
northern  suburban  lines.  The  next  to  be  electrically  operated  is  the 
Coburg  line,  to  be  followed  by  the  Reservoir  and  Heidelberg  sections. 

According  to  the  "  Electrical  Review,"  of  America,  army  engineers 
are  in  favour  of  an  additional  diversion  of  water  for  Power  Develop- 
ment AT  Niagara  F.ills  and  the  Lower  River  R.ipids.  A  request  has 
been  filed  for  the  negotiation  with  Canada  of  a  new  power  treaty,  allowing 
of  increased  water  diversion  on  both  sides  of  the  Niagara  River.  It  is 
possible  to  produce  on  the  American  side  with  the  present  diversion 
585,000  h.p.  ;  but  it  is  believed  that  this  can  be  increased  to  one 
million  horse-power.  The  power  at  present  going  to  waste  represents  a 
minimum  of  15  million  tons  of  coal  a  year. 

Among  the  industries  which  the  German  State  has  nationalised  arO 
the  various  arms  and  munition  works  (which  are  now  producing,  under 
civilian  management,  agricultural  machinery  and  tools),  electricity  supply 
and  nitrate  manufacture.  The  State  took  over  from  the  A. E.G.  the 
Bitterfeld  electric  power  station,  which  has  a  capacity  of  100,000  kw., 
and  it  has  also  acquired  the  Brown  coal  mines  in  Niederlausitz,  the  elec- 
trically-operated Lauta  aluminium  works,  as  well' as  a  number  of  other 
power  stations.  The  State  has  also  secured  control  of  almost  the  whole 
aluminium  production  and  important  Ilseder  smelting  works  in  Hanover. 

Several  Swiss  Electric  Supily'  Undertakings  have  recently  decided 
upon  increases  of  capital  in  order  to  provide  for  the  demand  for  power. 
The  Bernese  Hydro-Electric  Works  will  raise  the  capita!  from  32,000,000f. 
to  44.000,000f.  :  the  Altdorf  Electricity  Works  from  l,000,000f.  to 
3,000,000f.  ;  and  the  Swiss  Power  Transmission  Company  from  6,000,000f. 
to  9,000,000f.  Several  municipal  electricity  works  and  the  Central  Swiss 
Power  \Vorks  have  decided  to  join  the  latter  company,  who.se  purpose  is 
the  co-operation  of  the  electricity  works  for  the  better  utilisation  of 
water  power.  Under  the  style  of  Biindnerische  Wasser-Kr.ifte  A.  G. 
(Grisons  Water  Power)  a  company  has  been  founded  in  Thusis  with  a 
capital  of  ll,000,000f,  for  the  amalgamation  of  several  existing  electricity 
and  power  works  in  the  Grisons. 
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Miscellaneous. 

The  sixth  Intersationai,  Akkh  Kmiihitios  will  In-  hfUl  at  Olyinpia 
from  July  9  to  20. 

We  n-gret  to  leam  of  the  death  of  Mr.  Jons  Cooper,  accountant  of 
tlie  Eilison  Swan  Electric  Company,  Ltd.  Mr.  Cooper  was  in  their 
employ  for  over  30  years. 

The  London  Students'  Section  of  the  Institution  of  Electkicai, 
Engineers  will  visit  Scotland  this  summer  from  July  24  until  July  31. 
Apart  from  social  mectiuns,  the  programme  includes  visits  to  the  T)al- 
mamock  Power  Station  of  Glasgow  (,Vir]>oration.  the  Dykchead  Colliery 
of  the  Sumraerlee  Iron  ('t)Mi|>any.  the  fSothesay  Tnimways  Power  Station 
and  Depot,  Messrs.  Mavor  A  Coulsun's  works,  the  Kngineering  labora- 
tories of  the  Royal  Technical  College  and  the  L'niversity  of  (ihisgow,  &e. 
We  regret  to  reconl  the  death  of  Mr.  Ha.mmerSley  Heenan,  J.P., 
M.InstC.E.,  late  managing  director  of  Messrs.  Heenan  &  Froude,  Ltd. 
Mr.  Heenan,  who  was  boni  at  Parsonstown,  King's  County,  spent  Iti  years 
in  India  in  the  railway.  In  1880  he  returned  and  formed,  with  Mr.  J. 
Froude,  the  well-known  firm  of  engineers  and  bridge  builders,  of  which 
he  remained  managing  director  until  his  retirement  two  years  ago. 
He  claimed  to  be  the  originator  of  the  Channel  Tunnel  scheme. 

The  Sumtner  Issue  of  the  "  Faraday  House  JorRN.vL  "  contains,  in 
addition  to  the  Report  of  the  dinner  of  the  Faraday  House  Old  Students' 
Association  and  interesting  items  of  domestic  news,  a  short  article  on 
""  Electrostatic  Capacities  of  Concentric  Conductors,"  by  Dr.  A.  Russell. 
The  Research  Association  for  the  British  Motor  Cycle  and  Cycle 
Car  industry  has  been  approved  as  complying  with  the  conditions  laid 
down  in  the  Government  scheme  for  the  encouragement  of  industrial 
research.  The  Secretary  of  the  Committee  engaged  in  the  establishment 
of  this  Association  is  Jlajor  H.  R.  Watling,  "  The  Towers,"  Warwick- 
Toad,  Coventry. 

In  reply  to  a  question  in  the  House  of  Commons,  Mr.  Illingworth 
(Postmaster-Oencral)  has  stated  that  the  provision  of  a  system  of 
Autjmatic  Telephone  Exchanges  for  London  presents  peculiar  diffi- 
culties. It  is  proposed  to  install  one  automatic  exchange  as  soon  as 
possible,  and  he  hopes  the  experience  thus  obtained  may  make  it  possible 
to  frame  a  complete  scheme.  The  existing  exchanges  would  be  replaced 
gradually,  and  it  would  be  some  years  before  an  automatic  system  for 
the  whole  of  London  eoald  be  completed. 

The  second  annual  re-union  and  dinner  of  the  R.N.V.R.  Wireless 
School,  Crystal  P.\l.\ce.  was  held  at  the  Holbom  Restaurant,  London, 
on  the  19th  inst.  The  O.C,  Lt.-Col.  C.  G.  Crawley,  R.M.A.(ret.), 
JVl.LE.E.,  Deputy  Inspector  of  Wireless  Telegraphy,  G.P.O.,  took  the 
Chair,  and  a  most^T?njoyable  evening  was  spent.  Next  year's  re-union 
and  dinner  will  take  place  in  London  about  the  end  of  April,  on  the  day 
of  the  Football  Cup  Final,  and  all  '"  old  boys  "  are  asked  ti)  send  their 
addresses  to  Mr.  N.  .1.  Babbage,  Rosieres,  Hendon-lane,  Finchley,  N.3. 
Apparently,  the  president  of  the  newly-formed  .\maloamated 
Engineering  Union  (Mr.  J.  T.  Brownlie)  has  doubts  about  the  economic 
effect  of  the  reduced  working  day.  Speaking  at  Oldham  on  Saturday, 
after  givi  g  statistics  of  the  A.S.E.,  he  said  he  wanted  to  see  hours  re- 
duced to  the  lowest  possible  minimum  consistent  with  industrial  and 
social  efficiency.  Unfortunately  they  had  no  data  to  work  upon  in 
regard  to  hours,  and  a  committee  of  investigation,  composed  of  employers 
and  workmen's  representatives,  had  been  formed  to  inquire  into  the 
economic  relation  of  hours  to  work,  and  the  methods  of  manufacture  in 
this  and  foreign  countries. 

The  Faculty  of  Engineering  of  the  University  op  Bristol  has  recently 
issued  a  record  of  the  occupations  of  former  students.  From  the  list, 
which  runs  to  30  pages,  we  leam  that  many  of  them  are  occupying  pro- 
minent positions  in  the  engineering  world  in  all  parts  of  the  globe.  An 
appendix  to  the  rccoixl  gives  the  positions  held  by  certain  students  who 
were  in  the  science  department  of  the  Merchant  Venturers'  Technical 
College  before  the  establishment  of  the  university. 

By  the  new  Ministry  of  Mines  Box,  which  was  introduced  into  the 
House  of  Commons  on  Monday,  it  is  proposed  to  create  a  new  department 
of  the  Board  of  Trade  under  the  control  of  an  additional  Parliamentary 
secretary.  It  is  believed  that  a  saving  will  Ije  effected  by  this  cour.se  in 
comparison  with  the  cost  of  the  present  administration.  Pit  committees 
will  be  set  up  at  each  pit,  composed  half  of  employers  and  half  of  workers; 
a  district  committee  in  each  district  (of  which  there  are  26  in  the  United 
Kingdom),  an  area  board  for  each  area,  and  a  national  board  over  all. 
<iuc3tions  of  wages,  conditions,  &c.,  will  be  dealt  with  by  these  various 
bodies.  The  new  Secretary  of  Slines  will  have  the  benefit  of  the  advice 
of  an  swlvisory  council. 

The  extraordinary  physical  Strength  of  the  Mazda  Draws  Wire 
FiLAJlENT  has.  perhaps,  never  been  better  exemplified  than  in  a  recent 
accident  on  the  Ayr  Corporation  tramways.  A  car  collided  with  a  motor 
car ;  the  latter  was  smashed  ticyond  recognition,  the  front  of  the  tram- 
car  being  swisted  and  hcnt.  In  the  middle  of  the  dashboard  (which 
sustained  the  full  force  of  the  collision)  there  was  a  headlight  equipped 
with  a  Mazda  traction-type  lamp,  and,  although  the  glass  front  of  the 
headlight  was  broken,  and  the  bolts  securing  the  metal  framework 
sheered  off,  the  Mazda  lamp  continued  to  bum  after  the  accident.  Rail- 
way and  tramway  companies,  who  use  many  thousands  of  Mazda  lamps, 
have  found  that,  on  the  average,  they  fully  maintain  their  life  and 
efficiency  ratings,  and  give  reliable  service  under  the  most  adverse  con- 
ditions. In  spite  of  this  actuarial  method  of  as.scssing  the  qualities  of 
electric  lamps,  corroborationof  individual  tests  is  none  the  less  valuable, 
and  when  a  lamp  emerges  triumphantly  from  such  an  ordeal  as  that  at  Ayr 
there  can  be  little  doubt  as  to  its  suitability  for  vehicular  lighting. 


.\  f'.iMMiESS  of  the  Government  and  Local  Roads  .\i  tiiorities 
will  Im'  held  at  the  Hague  from  Sept.  loth  to  the  2(ith  of  this  year. 
The  Coiiu'ress  will  con.sist  of  Ouvernment  engineers  in  charge 
of  main  n^ads,  of  provincial  councils  and  engineers  responsible  for 
the  smaller  roada,  and  of  municipal  authorities.  An  important 
feature  will  be  an  exhibitiim  of  rond-making  materials,  maehinery, 
&e.,  and  of  commercial  motors.  In  view  of  the  development  of  road 
transport,  the  Exhibition  Section  of  the  Federation  of  British  Industries 
has  undertaken  the  rei)n'sentation  of  the  Exhibitiim  in  England.  The 
roads  in  Holland  are  chiefly  constructed  of  "'  brick-stone, "  stone  setts 
and  onlinary  ma<'adam.  Xo  road-making  machinery  is  manufactured 
in  Holland,  and  there  is  no  lorry  manufacturer.  The  exhibits  will  cover 
everything  connected  with  roads,  including  machines  used  in  road- 
making  and  all  the  equipment  necessary  for  beautifying  and  illuminating 
streets  and  thoroughfares,  as  well  as  motor  lorries,  commerciid  vihicles, 
spare  i)arts,  accessories,  &c.  Enquiries  should  be  addressed  to  the 
Federation,  39,  St.  James' s-street,  London,  S.W.  1. 

Profits  and  profiteering  are  a  ])rolifie  source  of  discussion  and  criticism 
at  the  present  time.  Much  of  this  is  unreasonable,  and  does  not  help  us 
to  find  a  solution  of  our  difficulties.  In  this  month's  issue  of  the  "  Indus- 
trial League  and  Council  Joumal  "  then?  is  a  clearly  reasoned  article  by 
Mr.  E.  J.  P.  Benn,  C.B.E.,  on  "  Are  Profits  Necessary  ?"  "  It  makes 
my  blood  boil. "  he  says,  "  when  I  see  some  Polish  Jew  land  on  these 
shores,  and  within  the  space  of  a  dozen  or  twenty  years  become  a  mil- 
lionaire. There  is  something  wrong  with  a  system  which  will  keej)  a 
highly  educatefl  man  of  science  working  all  his  life  in  comparative 
poverty,  and  allow  an  illiterate,  vulgar,  fat  cosmopolitan  financier  to 
amass  wealth  to  his  heart's  content.  The  capitalistic  system,  the  profits 
system,  will  not,  in  my  judgment,  stand  examination  from  the  ethical 
])oint  of  view.  Morals  should  exercise  an  influence  over  industry,  as, 
indeed,  they  should  influence  all  our  actions.  But  to  substitute  morals 
for  actions  themselves  does  not,  unfortunately,  work  out  as  we  should 
like.  It  does  not  give  us  houses  ;  it  does  not  re.lu(^e  prices  ;  it  does  not 
increase  supplies,  and  it  does  not  add  to  our  material  comfort.  Industry, 
to  me,  is  something  w  liich  is  concerned  with  the  feeding  and  clothing  and 
housing  of  my  wife  artd  children  ;  moral  is,  on  the  other  hand,  something 
which  enables  me  and  them  to  lead  a  better  life.  The  two  things  are 
inexplicably  mixed  up  together,  but  they  are  not,  and  never  will  Ix',  sub- 
stitutes one  for  the  other.  Taxation  of  all  kinds  does  not,  as  is  commonly 
supposed,  reduce  the  rate  of  profits  ;  it  merely  turns  the  profit-maker 
into  a  tax  collector,  and  he,  very  naturally,  charges  another  profit  for 
collecting  the  taxes.  But  the  commonest  fallacy  is  that  you  can  reduce 
profits  by  increasing  wages,  or  that  wages  come  out  of  profits,  or  ])rofits 
out  of  wages.  Nothing  of  the  kind  is,  in  fact,  true.  I,  therefore,  come 
to  the  conclusion  that,  in  the  present  state  of  development  of  the  human 
race,  there  is  no  more  chance  for  platonio  industry  than  there  is  for 
platonic  love,  and  I  do  not  want  to  see  civilisation  destroyed  and  the 
human  race  reduced  to  savagery  and  starvation  by  the  chasing  of  an 
ideal  which  may  ap])ly  to  angels,  but  cannot  apply  to  mere  mortals. 
If,  instead  of  endeavouring  to  exterminate  the  ])rofiteer,  we  were  to 
encourage  him,  there  would  be  so  much  competition  among  profit  makers 
as  to  reduce  profits  to  an  economic  level.  That  is  the  business  like  thing 
to  do."  The"  Joumal  "  also  contains  other  interesting  articles,  including 
those  on  "  Profit  Sharing  "  and  "  Economical  Production  and  Prevention 
of  Waste." 

Telegraph  and  Telephone  Notes. 

It  is  announced  that  new  wireless  telegraph  st.htions  on  the 
Mount  of  Olives  will  be  able  to  communicate  directly  with  Paris  and 
London. 

In  view  of  the  urgent  importance  of  free  movements  of  ships,  the 
Board  of  Trade  has  notified  shipowners  that,  during  the  .Strike  of 
Wireless  Operators,  cnvners  of  vessels  of  over  1,000  tons  register, 
which  normally  are  required  to  carry  wireless  operators,  will  not  be  pro- 
ceeded against  for  a  breach  of  the  regulations  if  they  send  their  vessels 
to  sea  without  operators. 

A  Select  Co.mjiitte  ;  has  been  appointed  to  examine  the  present 
telephone  charges  and  to  report  in  what  respect  these  charges  require 
revision  in  order  to  place  the  service  on  a  remunerative  basis.  The 
members  of  the  Committee  are  Sir  Edward  Coates,  Sir  Harry  Brittain, 
Mr.  E.  M.  Archdale.  Capt.  Sir  Ian  Hamilton  Benn,  Mr.  Briant.  Mr.  Tyson 
Wilson,  Mr.  John  Kobertscjii,  Mr.  W.  T.  Carr  and  Mr.  Purchase.  'the 
Chairman  is  Sir  Edward  ('  )ates. 

Gataloi^aes,  Price   List-s,  &<;. 

Messrs.  D(mald  H.  Scott  &  Co.,  Ltd.,  10,  Arthur-street,  E.C.4,  have 
issued  their  list  of  "  Invicta"  varnished  fabrics,  insulating  materials,  &c. 

A  pam|)hlet  describing  the  properties  and  uses  of  the  -Acheson  graphite 
lubricants  "  Oildag  "  and  "  Gredag  "  has  been  issued  by  .Messrs.  E.  G. 
Acheson,  Lt.).,  5,  Chancery-lane,  W.C.2.  Oildag  is  used  by  many 
electrical  and  mechanical  engineering  firms,  and  it  is  claimed  that  its 
employment  ensures  the  smooth  running  of  macliincry  and  reduces 
operation  costs. 

Booklet  No.  7,  just  issued  by  the  Vaughan  Crane  Company,  Openshaw, 
Manchester,  contains  full  jiarticulars  of  the  design  and  construction  of 
the  Vaughan  patent  electric  block.  The  information  includes  a  speci- 
fication, diagrams  of  dimensions,  tables  of  speeds,  weights,  prices,  &c. 
The  blocks,  which  are  standardised  in  three  frames  sizes,  can  be  used 
for  varied  classes  of  work — for  hoists,  travelhng  blocks,  cranes  of  the 
overhead  travelling  or  wall  jib  types,  &c.  Several  hundreds  are  already 
in  use  and  illustrations  of  some  typical  application  of  the  electric  block 
are  given. 


June  25,  1920. 


THE  ELECTRICIAN. 


703 


Personal  and  Appointments. 

Prof.  F.  W.  Burstall  has  been  elected  Dean  of  the  Faculty  of  Science 
lof  the  University  of  Binuingham,  in  succession  to  Sir  John  Cadman. 

Mr.  S.  M.  Teal  has  been  appointed  deputy  chief  enginser  of  the  Calcutta 
Electric  Supply  Coqioration. 

llr.  E.  Morgan,  of  Dewsbury,  has  been  appointed  assistant  electrical 
•engineer  at  Wolverhampton  at  £500  per  annum. 

Ayr  Town  Council  has  granted  the  electrical  engineer  (Mr.  R.  Marshall) 
a  bonus  of  £150,  and  the  tramway  manager  (Mr.  W.  Grant)  a  bonus  of 
£13.3,  into  which  all  war  bonuses  are  merged. 

Last  week  members  of  the  Liverpool  Tramways  Committee  presented 
a  silver  rose  bowl,  salver  and  vases  to  Mr.  C.  W.  Mallins,  who  recently 
retired  from  the  position  of  tramways  manager.  Councillor  F.  C.  VS  ilson, 
chairman  of  the  Committee,  made  the  presentation,  and  referred  to  Mr. 
Mallins'  long  connection  with  the  tramways  undertaking  and  to  his 
ability  as  an  administrator. 

In  reply,  Mr.  Mallins  thanked  the  Committee  for  the  whole-hearted 
support,  they  had  always  extended  to  him  during  the  whole  of  his  career. 
When  he  joined  the  service  in  1S74  there  were  only  18  tramcars  running 
in  Liverpool.  He  referred  to  the  periodic  changes  in  the  tj-pes  of  vehicles 
used  for  passenger  transport.  He  considered  that  in  the  future  the 
various  passeiiger  transport  systems  of  the  city  should  be  co-ordinated. 

Business  Items,  &c. 

Mr.  J.  Allan  Wilson  has  resigned  his  position  as  branch  manager  of 
Messrs.  Johnson  &  Phillips"  Glasgow  office  as  from  .Jun2  30  nest. 

Mr.  W.  Johnston  has,  with  liis  son,  commenced  business  as  electricians 
at  20,  St.  Andrew-street,  Kilmarnock,  under  the  style  of  William  Johnston 
&  Son. 

Mr.  R.  Millett  has  been  recently  appointed  by  the  Electric  Construction 
Company,  Ltd.,  Wolverhampton,  as  their  sole  Lancashire  and  Yorkshire 
agent,  with  offices  at  30,  Cross-street,  Manchester.     Tel.  :   Citj"  7772. 

The  partnership  carried  on  by  Geo.  Wheeler  and  W.  Ison,  electrical 
and  mechanical  engineers,  Holmleigh,  Whippend^l-road,  and  190, 
Hanvoods-road,  Watford,  under  the  style  of  Wheeler  &  Ison,  has  been 
dissolved  as  from  May  31. 

The  partnership  between  Wm.  To^vnsville  Baker,  Hartop  W.  Baker 
and  Harry  Hj-man  (trading  as  Baker  &  Hyman),  electrical  manufac- 
turers, &c.,  11  and  13,  Portland-crescent,  Leeds,  has  been  dissolved 
so  far  as  concerns  Mr.  H.  W.  Baker.  Debts  by  Messrs.  W.  T.  Baker  and 
H.  HjTnan,  who  continue  the  business. 

In  1915  Messrs.  Buck  &  Hickman  established  a  training  centre  at  3, 
Adler-street,  London,  E.  1,  for  instructing  operators  in  machine  tool 
work  in  cormection  with  the  manufacture  of  munitions.  This  centre 
has  now  been  transformed  into  peace  time  uses,  and  there  will  be  found  a 
number  of  Messrs.  Buck  &  Hickman's  well-known  machines  operating 
under  proper  working  conditions.  A  means  is  thus  provided  whereby 
an  intending  purchaser  can  see  the  machine  he  proposes  to  buy  running 
under  operation  on  his  own  work.  All  interested  in  modern  machine  tools 
and  methods  are  invited  to  call  at  the  centre. 

Bankruptcies  and  L.ianidations, 

A  meeting  will  be  held  at  02  and  63,  Queen-street,  London,  E.C.  4,  on 
July  12  to  receive  an  accomit  of  the  winding-up  of  the  ToRQtJ.4y  Tram- 
ways Construction"  Syndicate.  Ltd. 

The  Surrey  Electrical  Company',  Ltd.,  is  being  wovmd  up  volun- 
tarily, and  Mr.  E.  W.  E.  Blandford.  227-8,  Gresham  House,  Old  Broad- 
street,  London.  E.C.  2,  ha.%  been  appointed  liquidator. 

The  Telephone  ilfg.  Company,  Ltd.,  is  being  woundup  for  reconstruc- 
.tion  purposes,  and  Messrs.  F.  T.  Jackson  and  C.  W.  Rooke  have  been 
•appointed  liqmdators.  The  new  company's  title  will  be  the  Telephone 
JIfg.  Company  (1920),  Ltd. 

In  a  statement  issued  by  the  liquidator  of  F.  Husband,  Ltd.,  it  is 
stated  that  the  estimate  of  the  value  of  the  stock  given  at  the  recent 
meeting  of  creditors  was  too  high  and  that  it  is  unlikely  the  sum  men- 
tioned (£2,500)  will  be  realised.  The  company  did  fairly  well  with 
their  patent  heating  apparatus  for  a  time,  but  they  had  trouble  in 
■obtaining  supplies.  There  will  be  a  substantial  deficiency  as  regards 
the  debenture  holders  claims  and  therefore  there  is  little  prospect  of  a 
■dividend  for  creditors.  Mr.  W.  A.  .J.  Osborne,  119,  Fiusburi'-pavement, 
London,  E.C,  has  been  appointed  Uquidator  of  F.  Husband,  Ltd.,  with  a 
■committee  of  inspection,  in  place  of  Mr.  R.  S.  Farries,  who  has  retired. 


"  The  Electrician  **  Electrical  Trades' 
Directory. 

*■  The  38th  (1920)  edition  of  -The  Electricl\n  Electrical  Trades" 
Directory  and  Handbook ""  is  now  available,  and  copies  are  being  dis- 
patched to  subscribers  as  rapidly  as  possible.  We  greatly  regret  the 
delay  in  the  publication  of  the  Directory,  which  is  solely  due  to  the  paper 
and  printing  difficulties  ;  but  effective  steps  have  been  taken  to  ensure 
its  regular  appearance  in  future.  Both  the  Handbook  and  Directory 
Divisions  of  the  "  Big  Blue  Book  '"  have  been  carefully  revised  ;  many 
new  firms  have  been  added  to  the  alphabetical  section,  while  the  Classi- 
fied Trades"  Section  has  been  improved  and  extended.  The  price  of  the 
■new  edition  is  25$.  net,  post  free  25s.  9d. 

The  new  edition  of  The  Electrician  Tables  of  Electricity  Under- 
takings (British,  Colonial  and  Foreign)  is  also  available,  price  10s.  net. 
He  views  of  the  Directory  and  of  the  Tables  will  appear  in  our  next  issue. 


Tenders  Invited  and  Accepted. 

Edinbcrgh  Corporation  invite  tenders  for  electric  lighting  installa- 
tions in  dwelling  houses  under  their  new  housing  scheme  at  Gorgie. 
Tenders  to  Town  Clerk  by  July  13. 

Middlesbrough  Corporation  require  tenders  by  July  6  for  three,  six 
or  nine  months'  supply  of  electric  lamps,  rubber  goods,  &c.  Specifica- 
tions from  the  Borough  Engineer. 

Wood  Green  Council  require  tenders  by  noon  .luly  13  for  electric 
wiring  and  fitting  in  the  Ton-n  Hall  and  Bound's  Green-road  Schools. 
.Specifications,  &c.,  from  the  Clerk  of  the  Council.  ',,''" 

MiODLESBRoUGH  Corporation  require  tenders  by  first  post  July  6  for 
three  or  six  months'  supply  of  electric  lamps,  rubber  goods,  oils,  paints, 
&c.     Specifications,  &c.,  from  the  Borough  Engineer. 

The  New  South  Wales  Dep-ibtment  of  Public  Works,  Sydney. 
require  tenders  by  Aug.  2  for  the  supply  of  turbines  and  generators  for 
the  Barren  Jack  hydro-electric  development. 

Sydney  (X.S.W.)  require  tenders  by  3  p.m.,  July  19,  for  the  supply  of 
maximum  demand  indicators.  Specifications  from  the  Electric  Lighting 
Department,   Town  Hall,   Sydney. 

Warrington  Electricity  and  Tramways  Committee  require  tenders 
for  two  6,000-kw.  turbo-alternators.  Specifications  from  the  Borough' 
Electrical  Engineer  and  tenders  to  Chairman  of  Committee  by  July  13. 

Durban  (Natal)  Corporation  invite  tenders  for  supply  and  delivery 
of  eight  petrol  or  electric  road  wagons.  Specifications  from,  and  ten- 
ders to,  Messrs.  Webster,  Steel  &  Co.,  5,  East  India-avenue,  London, 
E.C,  by  July  7. 

Hull  Electricity  Committee  invite  tenders  for  supply  and  erection 
of  an  electrically-operated  overhead  travelling  crane.  Specifications 
from  the  City  Treasurer  and  tenders  to  the  Chairman  of  the  Electricity 
Committee,  Guildhall,  HuU,  by  noon  July  12. 

The  Victorian  Railway  Commissioners  require  tenders  by  July  14 
for  traek  relays  (contract  33,055)  and  twin-wire  cable  (contract  33,056) 
for  power  signalling ;  also  by  July  28  for  a  three-phase  crane  motor  for 
X.  Fitzroy  sub-station.  Specifications  from  the  Commissioners'  Offices, 
'Spencer-street,    Melbourne. 

The  date  for  the  receipt  of  tenders  by  the  New  Ze.ii.and  Public 
Works  Department  for  synchronous  condensers,  service  transformers 
and  three-unit  motor  generator  in  connection  with  the  Lake  Coleridge 
hydro-electric  undertaking  is  extended  from  .lune  30  to  July  30. 

Tottenham  District  Council  require  tenders  for  supply  and  erection 
of  electric  motor  charging  plant,  &c.  Particulars  from  Capt.  H.  F. 
Wilkinson,  R.E.,  engineer  of  the  Council,  Town  Hall.  Tottenham,  N.  15. 
Tenders  to  the  clerk  and  solicitor  (Mr.  Reg.  C  Ciraves)  by  noon,  July  1. 

Glasgow  Corporation  invite  tenders  for  supply  and  erection  of  a 
10,000  kw.  steam  turbo-alternator,  with  condensing  plant,  for  the  tram- 
ways department.  Specifications  from  the  general  manager,  Mr.  James 
Dairj'mple,  and  tenders  to  the  Town  Clerk,  Mr.  J.  Lindsay,  by  July  6. 

The  Tramways  and  Electricity  Committee  of  Halifax  Corporation 
invite  tenders  for  the  supply  and  dehvery  of  two  natural  draught  chim- 
ney-type water-cooling  towers.  Specifications  from  the  borough  elec- 
trical" engineer  (Mr.  W.  M.  Rogerson)  and  tenders  to  the  town  clerk 
( Mr.  Percy  Saunders)  by  noon,  July  8. 

Tenders  are  required  (by  Aug.  3)  for  the  supply  and  erection  at  Perth 
(W..-i.)  of  326  accumulators  (in  accordance  with  Schedule  W.A.  668), 
and  also  (by  Aug.  2  and  5  respectively)  for  (a)  aluminium  sheet,  brass 
rod.  &c.  (schedule  769)  and  (b)  platinum  wire,  gold  and  silver  wire,  &c. 
(schedule  768),  for  the  Australian  Common'wealth,  PostmaStee- 
General's  Department,  New  South  Wales.  Forms,  &c.,  from  the 
High  Commissioner,  Australia  House,  Strand,  London,  W.C.  2. 

Malton  (Yorks.)  Urban  Council  has  accepted  the  tender  of  the 
Northern  Counties  Electricity  Supply  Company  for  lighting  124  50-c.p. 
lamps  for  three  years,  at  £580  12s.  6d.  per  annum. 

BuKNLEY  Electricity  Committee  recommend  the  Council  to  place  th" 
contract  for  the  proposed  extensions  to  the  electricity  works  mth  the 
English  Electric  Company  at  £107,400. 

Sunderland  Corporation  has  accepted  the  following  tenders  : — 
Jas.  Howden  &  Company,  new  parts  for  A.  E.G.  turbine  ;  Elliott  Bros., 
test  room  instruments  ;  General  Electric  Company,  rotary  converters 
and  seven  circuit  breakers  ;  British  Insulated  and  Helsby  Cables,  Ltd., 
cable  wagon,  E.H.T.  cable,  and  four  core  L.T.  network  cable  ;  C.  C. 
Wakefield  &  Company,  turbine  oil ;  Ferranti,  Ltd.,  house  service  meters, 
aud  Clarke,  Chapman  &  Company,  new  boiler  house  plant. 

SaoREDiTCH  Lighting  Committee  has  been  auhtorisdd.to  accept 
the  tender  of  the  MetropoUtan-Viekers  Electrical  Company  for  a 
5.000-kw.  turbo-alternator  with  condensing  plant,  at  £39,095  (efficiency 
at  full  load  13-13  lb.  of  steam  per  kilowatt-hour  ;  delivery  in  56  weeks). 
C  A.  Parsons  &  Company  aud  the  British  Thomson- Houston  Company 
also  tendered  at  £43,000"  and  £39,880  respectively.  Ten  tenders  were 
received  from  British,  two  from  Smss  and  one  from  Swedish  firms, 
but,  owing  to  low  efficiency  or  high  price,  all  except  the  three 
above-mentioned  were  deemed  unworthy  of  consideration. 
The  Committee  has  also  accepted  the  tenders  of  the  Stirling 
Boiler  Company,  at  £16,550,  for  a  marine  type  water-tube  boiler,  with 
chain-grate  stokers,  superheater,  economiser,  steel  chimney,  &c.  The 
same  company  also  tendered  for  a  land  type  boiler  at  £15,850  ;  Clarke, 
Chapman  &  Company  submitted  three  offers  at  £18,196,  £18,105  and 
£17,740  ;  Babcock  &  Wilco.x,  two  at  £16,620  and  £15,960  ;  and  the 
Baldwin  Locomotive  Company,  one  at  about  £18,500. 
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Patent   Record. 


APPLICATIONS  FOR  PATENTa 
NOTP. — Names  within  parettheses  are  tfiose  of  communirators  of  Invention*, 
January  26.  1920. 
2.354  Foster.    Tumbler  switch, 
2,356  Moore.    Relays  for  protective  and  operating  eear. 
2.372  ETCHE1.1-S  &  Greaves.     Electrical  resistance  furnaces. 
2.378  Cranubr.  Cheshire  &  Suhusrhays.     Electrically  heated  irons. 

2.382  Chaubers.    Directive  radio  telegraph  or  telephone  receiving  systems. 

2.383  Emuerson.    Rendering  switches,  lampholders,  Jic,  visible  in  dark. 
2,396  Gascoy.ve.    Three-light  switch. 

2,402  Watsow.    Combined  reflector,  shade  and  lamp  lock  for  electric  lamps. 

2.440  Fisher.    Telephone  switchboards 

2,442  Thouas.    Magnetic  materials. 

January  27,  1920. 

2.461  Blondv.     Electric  pocket  lamps.    (20/2/19,  France.) 

2,472  CowPER-CoLES.     Process  for  manufacture  of  Incandescent  lamps,  " 

2,492  Salthouse.     Machine  to  obtain  continuous  currents  without  commutator,  4c. 

2,504  Electrical  Improvements,  Ltd.,  &  Bbaro.    Protective  arrangements  for  elec- 
tric distribution  systems. 

2.521  Lyon.     Electric  heater. 

2.525  Siemens  Schuckertwerke.     Magnet  coils.    (19/10/18,  Germany.) 

2,528  Edwards.     Electric  foot  and  food  warmer 

2,542  B.T.-H.  Co,    (G.E.  Co.)    Protective  devices. 

January  28.  1920. 

2.608  West.     Electric  lamp  fitted  with  shade  or  reflector, 

2,636  Crowther,  Osbosn  &  Pattison.     Incandescent  lamps. 

2,655  Wassell.    Electric  burglar  detainer. 

Z657  NoRSKE  Aktieselskab  fur  Elektrokemisk.  Industri  Norsk  Industri-Hypok- 
KBANK.    Suspension  of  electrodes  in  furnaces.    (28/1/19,  Norway.) 

2.666  BAYLEY.it  Taylor.     Fittings  for  holding  incandescent  lamps.  &c. 

2.687  PORTHOLME  Aircraft  Co.  &  Hachton.    Wireless  telegraphy  and  telephony. 

2.688  B.T.-H.  Co.    (G.E.  Co.)    Resistances. 

Z703  Meston.    Continuous  Electrical-mechanical  filter. 

2,710  FiETCHER.     Electro-deposition  of  metals  on  iron.  ic. 

2,712  American  Bosch  Magneto  (>)RPN,  Magneto-electric  ignition  apparatus.  (6/11/19, 

2,724  Igranic  Electric  Co,    (Cutler-Hammer  Mfg.  Co.)    Switches. 

2.726  Kettelwell  &  Vidal.    Securing  field  magnets  of  electric  machinery. 

2.727  Uhlig.     Magnetic  separators.    (10/10/19.  Ormany.) 

2,730  Cattle  &  TnoRNiWELL.    Ojnnecting  devices  for  electrical  apparatus,  Sic, 

January  29,   1920. 
2,781  Siemens-Schuckertwerke,    Speed    control    for    electric    machinery.    (3/7/17, 

Germany.) 
2,803  Brydon.     Electric  control  systems, 
2.816  Berry.    Sockets  or  caps  for  incandescent  lamps. 
2.818  Cash  &  Davis.     Detachable  fixture  for  electric  pendants,  &c. 
2.822  Berry.    Transformers. 

2,824  Pyne.     Electro-mechanical  attachments  for  indicating  vacant  seats  in  theatres,  &c. 
2.839  HuLBERT.     Electrical  resistance  control. 
2,850  Telephone  Mfg.  Co,  &  Stott.     Intercommunication,  Stc.  telephones. 

January  30,  1920. 
2.858  Taylor,    Distribution  on  single-phase  and  two-phase  alternating-current  systems, 
2,889  C^wEN.    Frictional  electrical  machines, 

2.901  Thompson.    (Compagnie  Generate  de  Telegraphic  etdeTelephonie.)    Conduits,  &c 

2.902  GoLcscHMiDT.     Excitation  of  oscillating  circuits.    (I8/1 1/13.  Belgium  ) 
2.919  CoMBiNi.    Switches.    (8/2/19,  Italy.) 

2.931  SiEMENS-ScHUCKERTWERKE.    Alternate-Current  Systems.    (26/11/18,  Germany.) 

2.956  B.T.-H.  Co.  &  Pollock.     Electric  machines. 

2.957  B.T.-H.  Co.    (G.E.  Co.)     Electrical  systems  and  power  transmission  and  regenera- 

tive braking. 
2,971  Maur.     Electro-magnetic  control  arrangements.    (8/2/19,  Switzerland.) 

January  31,  1920. 
2,983  Henshaw  &  Hinks.    Combined  electric  lamps  and  condensers  for  kinematograph 

projectors,  &c. 
3,000  Brilloni-.    Transmission  by  high  frequency  currents.    (31/1/19.  France.) 
3,0'I  Siemens  Bros.  Dynamo  Works  &  Howard.    Windings  for  electric  machines. 
3,053  Sykes.    Recording  sound  transn-.itted  telephonically. 
3,068  DlTCHAM.     Wireless  transmitters. 

3,070  Henley's  Telegraph  Works  Co.  &  Roberts.     Insulation  of  conductors. 
3,073  Trabet.    Switches.    (16/9/19,  France.) 

3.076  Meyer.     Electric  lamns  for  use  in  presence  of  exnlosive  gases. 

3.077  Johansson.    Connectors  for  electrically  heated  apparatus.    (24/2/19,  Sweden  ) 

3.078  Johansson.     Electrical  connectors.    (7/11/19,  Sweden.) 

3,081  Siemens-Schuckertwerke.    Cooling    arrangements    for    electrical    machinery. 
(7/10/18,  Germany.) 

February  2. 
3090  Furze.    Luminous  current  indicating  apparatus  for  electric  irons,  Sic. 
3121  Pearse.     Electric  reciprocating  engine. 

3132  Fritze.    Continuous  current  generator  for  constant  intensity  of  current. 
1356  Berry.     Electric  fires. 
3168  (^x.    Submarine  telegraphy. 
3186  B.  T.-H.  Co.  (G.  E.  Co.t.     Induction  apparatus. 
3197  Ramsay.     Electric  generators  or  motors. 

3217  Tagliaferri.     Electric  furnaces. 

3218  Appleton  &  Macroue.    Reception  of  continuous  waves  in  wireless  telegraphy 

3219  KviNo  &  Macro?ie.    Wireless  telegraphy  and  telephony. 

3220  Macro?ie    St    Shearing.      Relays  for  valve    sets    in  wireless   telegraphy  and 

telephony. 

3221  Macrojie,  Appleton  8t  Long.    Detection  of  high  frequency  currents  for  wireless 

telegraphy  and  telephony. 

3222  Long  &  Macrorie.     Low  frequency  amplification  in  electrical  circuits  for  wireless 

telegraphy  and  telephony. 

3223  Airey  St  Macrorie.     Holders  for  valves  in  wireless  telegraphy 

3224  Airey  St  Macrorie.    Thermionic  valves  and  their  circuits. 

February  3. 
3231  Taylor.    Distribution  single  and  two-phase  alternating  current  systems 
3248  C»wPER-CoLES.     Leading  in  wires  and  filaments  for  electric  lamps 
3286  Callaway.     Incandescent  lamps. 
3292  Gush.     Insulators  for  electrolytic  systems. 
3305  B.  T.-H.  Co.  (G.  E.  Zo.).    Cooling  devices  for  electrical  apparatus 
3307  Haruan  St  Le  Bas.     Electrically-driven  machines. 
3312  Boorne.     Electrodes  for  arc  welding  and  metal  cutting 

3336  Aktieselskabet   Jydsk   Elektro.    Alternating  current  machines       (12/4/19, 
Denmark.) 

3347  WoosNAM    (Naamloose    Venoots,    Metaaldraadlampenfabrick,    Holland)      Incan- 

descent lamps. 

3348  Mathiej.     Electric  valve  on  lamp  relay  and  inter-valve  transformer 
3350  Waldner.     Incandescent  lamps. 

3352  Telephone  Mfg.  Co.  (J.  Murray).    Telephones. 

3358  Irving  St  Macrorie.    Transformers  for  wireless  telephony. 

February  4. 
3360  BouLTON   St  Paul   St  Pfiske.     Internal  combustion  engines  and  self-contained 

electric  lighting  units. 
3375  Deutsche  Gasgluhlicht  Akt.  Ges.    Tungsten  incandescent  lamps     (17'2/19 

CSerraany.) 
3413  Handley.     Electric  switches. 
3428  Hinks.    Reception  of  telegraphic  signals. 


Companies*  Reports,  &c. 

MeETINO    ciK    ('aI.I.KNIIKk's    CvHLK    &    ('llNSTlUl  TKIN    CoMl'ANY. 

Tlic  twi'nty-foiirtli  onlinary  gfiieral  inectiii).'  <>(  ttiis  company  was  held 
on  the  ITth  inst..  Sir  J.  Fortfscue  Flannery,  .M.l'.,  .M.Inst.C.E.  (Chair- 
man), pri'siding. 

In  movinii  the  adojition  of  tlie  report  and  accounts  (abstracted  ii» 
our  issue  of  .hme  II),  the  Chairman  said  when  it  was  ivmembered  that 
the  results  had  been  achieved  in  the  face  of  unusual  dithculties  they  were 
more  than  satisfactory.  The  war  for  over  live  years  made  things  difficult 
for  the  company.  As  a  result  of  the  suspension  of  hostilities  the  (uivem- 
ment  stepped  their  war  orders  within  24  hours  and  left  on  their  hands 
large  quantities  of  partially-manufactured  material  and  also  a  factory 
which  hatl  been  built  to  meet  the  Government's  8|K'cial  nquirements. 
Their  original  factories,  which  had  been  converted  to  meet  tlie  special 
requirements  of  the  Government,  were,  to  a  large  extent,  in  a  condition 
unsuitable  for  commereial  work.  The  problem,  therefore,  was  to  obtain  » 
orders  sufficient  to  fill  their  works,  rearrange  the  factories  to  make  such 
work  profitable,  and  to  enable  the  comjiany  to  keep  their  jiromisc  to  re- 
engage and  re-employ  over  8110  men.  It  was  a  testimony  to  the  inherent 
•strength  of  the  company  that  its  world-wide  agencies,  its  sale  organisa- 
tion and  the  skill  and  grit  of  its  management  (led  by  Sir  Thomas 
Callender)  enabled  it  to  secure  the  orders,  deliver  the  gotnis  and  obtain 
the  profit  shown  by  the  accounts.  That  i)rofit  was  earned  aft<T  the 
changes  referred  to  had  been  made,  and  consequently  during  a  portion 
only  of  the  year. 

Operation  ok  Works  by  Shifts. 
The  present  year  was  handicapped  by  no  such  difficulties,  and  they 
expected  corresponding  improvements  in  results.  The  volume  of  orders 
received  was  colossal  and  quite  beyond  the  capacity  of  their  factoriea 
working  for  47  hours  a  week  only,  and  it  was  clear  that  the  fullest  em- 
ployment of  the  plant  must  be  obtained  to  achieve  the  delivery  to  time 
of  the  large  contracts  for  cable  which  were  placed  in  their  hands.  After 
prolonged  and  difficult  negotiations  a  scheme  of  rotary  shifts  for  their 
cable  shops  was  agreed,  so  that  the  cable  works  coiUd,  to  all  intents  and 
purposes,  keep  up  a  continuous  j)rocess  of  manufacture.  Such  an 
arrangement  enabled  them  to  deal  with  the  extraordinary  volume  of 
orders  and  to  a  limited  extent  with  some  improvement  in  the  cost  of 
manufacture.  All  that  augured  well  for  the  company's  future.  Large 
contracts  had  been  secured  and  others  were  apparently  coming  their 
way,  the  output  of  the  works  was  continuously  increasing,  and  a  new 
factory  had  been  erected  at  Erith  to  manufacture  super-tension  cable, 
the  demand  for  which  was  already  urgent  and  was  bound  to  develop. 
New  Capit/U,  Required. 
The  directors  intended  to  seixe  the  opportunity  before  them  to  drive 
ahead  the  enterprise  along  the  path  of  even  more  successful  progress. 
To  do  so,  however,  financial  resources  beyond  those  already  possessed 
by  the  company  were  necessary,  and  in  a  few  days'  time  the  board  would 
appeal  to  the  shareholders  and  to  the  public  to  provide  them  with  further 
funds  to  develop  further  that  successful  business.  They  proposed  to 
issue  400,000  '\  per  cent.  ""  B  "  preference  shares  of  £1  each  at  par,  and 
100,000  ordinary  shares  of  £1  each  at  22s.  per  share. 

Proceeding  to  give  an  analysis  of  the  year's  accounts  the  chairman 
said  the  balance  to  the  credit  of  profit  and  loss  account  was  £161,000, 
compared  with  £134,000  a  year  ago.  After  provision  for  interest,  pre- 
ference dividend  and  depreciation,  and  adding  balance  brought  from 
1918  the  available  total  was  £198,000,  compared  with  £184,000.  They 
were  carrying  to  special  reserve  for  war  taxation  £33,000,  and  after 
payment  of  a  dividend  for  the  year  of  15  per  cent,  on  the  ordinary  shares 
they  were  carrying  forward  £105,000.  The  excess  profits  duty  at  60  per 
cent,  was  a  terrible  imiiost  on  industry  ;  it  must  tend  to  check  enterprise 
and  must  cripple  industry  to  a  considerable  extent.  It  was  to  be  hoped 
that  the  discussions  now  going  on  might  enable  the  Government  to  see 
their  way  to  make  some  reduction  of  this  very  serious  taxation. 

Sir  T.  0.  Callexder  (managing  director)  seconded  the  motion  and 
said  that  1919  had  admittedly  been  a  year  of  great  effort  and  very  hard 
work  in  view  of  the  change  of  circumstances  under  which  the  company 
had  had  to  operate,  and  he  wished  to  acknowledge  the  great  help  he 
had  received  from  all  the  members  of  the  staff.  In  every  direction  they 
held  endeavoured  to  push  the  interests  of  the  company.  They  had 
opened  up  new  connections — even  in  the  somewhat  unlikely  country  of 
Iceland  they  had  succeeded  in  opening  up  a  small  but  satisfactory  busi- 
ness account.  They  had  pushed  ahead  in  South  America,  where  they 
had  opened  their  own  offices  on  the  West  Coast  with  what  he  hoped 
would  be  very  satisfactory  results.  They  had  widely  extended  their 
field  of  operations  in  India  and  he  was  confident  there  would  be  much 
business  there.  The  new  factory  for  the  manufacture  of  super-tension 
cable  would  relieve  the  strain  on  the  existing  workshops  to  a  considerable 
extent  and  give  them  an  entirely  new  field  of  ojierations.  He  hoped 
that  before  the  present  month  closed  they  would  be  actually  making 
that  cable  in  the  new  shops.  The  running  of  their  cable  factories  con- 
tinuously, although  not  giving  them  all  that  one  would  expect  from 
the  inexperienced  talk  in  a  more  or  less  scientific  Press,  <Ud  at  least  give 
them  a  very  considerably  increased  output.  In  their  engineering  shops 
the  restrictive  policy  of  the  trader  union  prevented  anything  of  the  kind 
taking  place,  and  the  union  were  still  adamant  in  their  determination 
that  no  man  should  work  more  than  the  fixed  number  of  hours.  At 
times  that  caused  great  inconvenience  and  verv'  serious  loss,  but  there 
were  already  glimmerings  of  common  sense  from  the  other  side  which 
they  hoped  would  enable  them  to  do  better  in  the  engineering  depart- 
ment than  in  the  past.  t*-  '  ^ 
The  report  and  accounts  were  adopted,  the  dividends  recommended 
were  approved  and  the  retiring  director  (Mr.  John  Varley)  was  re-elected. 
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The  company  is  making  an  issue  of  400,000  7i  per  cent.  "  B"  cumu- 
lative preference  shares  of  £1  each  at  par,  and  100,000  ordinary  shares 
of  £1  each  at  £1  2s.  per  share,  in  order  to  provide  funds  for  the  erection 
of  additional  workshops  at  Erith  and  the  provision  of  further  working 
capital  necessary  in  consequence  of  the  large  increase  in  the  turnover  of 
the  company  and  of  its  subsidiary,  the  Anchor  Cable  Company. 


We  learn  that  the  application  for  160,000  ordinary  shares  in  Messrs 
A.  Reyrolle  cfe  Company,  Ltd.,  closed  on  the  19th  inst.,  the  amount 
required  being  over-subscribed. 

The  Castnkk-Kellner  Alkali  Compaxy,  Ltd.,  has  declared  an 
interim  dividend  at  the  rate  of  20  per  cent,  per  annum  for  the  six  months 
ended  March  31,  compared  with  12  percent,  in  1919. 

The  directors  of  the  DrBLix  and  Lucan  Electric  Railway  Company 
liave  declared  a  dividend  of  5s.  per  share  on  the  5  per  cent,  preference 
capital  on  account  of  arrears  for  the  3'ear  ended  Dec.  31,  1919. 

The  preference  share  and-  transfer  books  of  the  Automatic  Telephone 
Mfg.  Company,  are  closed  from  the  16th  to  25th  inst.  inclusive,  fo 
preparing  the  dividend  warrants  on  the  6  per  cent,  preference  shares  fo^ 
the  half-year  ending  30th  inst. 

The  directors  of  the  Eastern  Extension  Australasia  &  China 
Telegraph  Company,  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  March  31  last  of  5s.  per  share,  payable  (tax  free) 
on  the  15th  prox.     The  share  register  will  be  closed  from  July  7  to  14. 

The  Eastern  Telegraph  Company,  Ltd.,  announce  the  payment  on 
the  15th  prox.  of  dividend  at  the  rate  of  31  per  cent,  per  annum  (less  tax) 
on  the  preference  stock  for  the  quarter  ending  .June  30,  and  a  first  quar- 
terly interim  dividend  at  2J  per  cent,  on  the  ordinary  stock  (tax  free) 
in  respect  of  profits  for  the  year  ending  Dec.  31,  1920.  The  transfer 
books  of  the  ordinary  stock  will  be  closed  from  July  7  to  14  inclusive. 

The  profit  of  Waygood  Otis,  Ltd.,  for  the  year  ended  March  31,  after 
providing  for  all  expenses  and  depreciation,  was  £48,761,  which  with 
£8,030  brought  forward  makes  £56,791.  There  has  been  placed  to 
reserve  accounts  £11,500,  pension  fund  £3,000,  and  the  directors  re- 
commend a  dividend  for  the  year  of  7A  per  cent,  on  the  ordinary  shares, 
carrying  fonvard  £14,446. 

The  report  of  Messrs.  Ransomes,  Sims  &  Jefferies,  Ltd.,  for  the 
15  months  ended  March  31  states  that,  after  charging  depreciation  and 
making  provision  for  bad  and  doubtful  debts,  and  also  after  deducting 
debenture  interest,  &c.,  the  profit  is  £46,676.  The  preference  dividend 
to  March  31  absorbed  £13,750,  and  after  adding  balance  from  1918 
(£41,437)  the  total  is  £74,363.  The  sum  of  £15,650  has  been  placed  to 
reserve,  and  the  directors  recommend  that  £22,359  should  be  applied  in 
pajnng  a  dividend  on  ordinary  shares  of  5  per  cent,  per  annum,  leaving 
£36,353  to  be  carried  forward. 

The  directors'  report  of  the  Direct  Spanish  Telegraph  Company', 
Ltd.,  for  1919  states  that,  after  payment  of  income  tax  and  excess  profits 
duty  for  1918,  and  including  sum  brought  forward,  the  available  balance 
is  £34,793.  It  is  proposed  to  pay  a  dividend  on  the  ordinary  shares  at 
7  per  cent,  per  annum  and  a  bonus  of  3  per  cent,  (both  free  of  tax),  to 
transfer  £5,000  to  reserve  fund  and  carry  forward,  subject  to  excess 
profits  duty,  £20,328.  Two  interruptions  of  the  Bilbao  cable  occurred 
during  the  year,  and  the  necessary  repairs  were  duly  effected  after  inter- 
ruptions of  37  and  17  days  respectively.  The  cost  of  the  two  repairs 
(£36,494),  which  includes  the  renewal  of  150  knots  of  old  cable,  has  been 
charged  to  revenue. 

.  During  the  year  1919  the  South  Wales  Electrical  Power  Dis- 
tribution Company  sold  45,127,985  units,  compared  with  36,593,903 
in  1918,  an  increase  of  8,534,082.  The  undertaking  is  operated  by  the 
Treforest  Electrical  Consumers  Company,  and  particulars  of  receipts  and 
expenses  are  given  in  the  accounts  of  that  company.  After  paj-ment  of 
all  expenses,  the  credit  balance  of  the  year's  working  was  £25,627,  which, 
with  £2,670  to  credit  of  suspense  account,  makes  £28,297.  Deducting 
interest  on  prior  Uen  debenture  stock  and  the  original  debenture  stock, 
and  making  provision  for  depreciation  of  the  new  plant,  there  remains 
£676  to  be  carried  forward. 

Messrs.  J.  G.  White  &  Company,  Ltd.,  report  a  net  profit  of  £28,052 
for  the  year  to  Feb.  29.  1920.  During  the  year  the  company  amalga- 
mated its  construction  department  with  that  of  Dick,  Kerr  &  Company, 
and  the  Consolidated  Construction  Company  will  carry  out  all  current 
construction  contracts  of  Dick,  Kerr  &  Company.  The  whole  of  the 
capital  of  the  new  company  is  owned  by  J.  G.  \Vhite  &  Company,  and  the 
management  of  it  is  under  its  supervision.  The  balance  to  credit  of 
profit  and  loss,  after  bringing  in  £33,333  from  the  previous  account  and 
deducting  the  interim  dividend  paid  on  the  preference  shares,  is  £55,086. 
The  directors  recommend  a  dividend  of  3i  per  cent,  on  the  7  per  cent, 
cumulative  preference  shares  for  the  half-year  (making  7  per  cent,  for 
year),  and  a  dividend  of  7  per  cent,  on  the  ordinary  shares  for  the  year 
(July  1),  placing  to  reserve  £30,000  and  carrying  forward  £15,286. 

It  was  announced  at  the  meeting  of  Brunner,  Mono  &  Comp.^ny, 
Ltd.,  last  week  that  the  company  held  91  per  cent,  of  the  total  capital 
of  the  Castner-Kellner  Alkali  Company,  and  an  agreement  had  also 
been  made  with  the  Electro- Bleach  &  By-Products,  Ltd.,  for  an  exchange 
of  shares  in  the  two  companies.  In  consequence  of  those  transactions 
the  issued  capital  of  the  company  had  been  increased  by  £1,497,241, 
making  a  total  issued  capital  of  £10,967,621.  Their  practice  had  been 
one  of  high  production  and  low  prices,  and  they  intended  to  carry  out 
that  policy  in  those  amalgamations.  The  dividend  for  the  year  would 
be  11 J  per  cent.,  compared  with  10  per  cent,  in  the  previous  year. 
Reference  was  also  made  to  the  formation  of  the  Svnthetic  Ammonia  & 


Nitrates,  Ltd.,  with  a  capital  of  £5,000,000  to  acquire  from  the  Ministry 
of  Munitions  the  works  at  Billingham  for  the  erection  of  plant  for  the 
fixation  of  nitrogen  from  the  air  on  a  modified  Haber  process 

The  gross  receipts  of  the  Anglo-Argentine  Tb.amways  Company, 
Ltd.,  during  1919  were  £3,296,957  and  the  expenditure  was  £2,578,516. 
Adding  interest  on  investments  and  deposits,  &c.  (£39,521).  and  amount 
brought  forward  (£83,043),  and  deducting  annuity  to  City  of  Buenos 
Ayres  Tramways  Company  (£70,000),  interest  and  sinking  funds  on 
debenture  stocks  (£587,821),  &c.,  the  balance  is  £175,510.  The  directors 
recommend  a  dividend  of  5i  per  cent,  be  paid  on  the  cumulative  first 
preference  shares  (being  arrears  for  year  to  .June  30,  1918),  leaving 
£52.309  to  be  carried  forward.  The  traffic  receipts  increased  by  6-52  per 
cent.,  though  there  were  two  interruptions  of  services  by  strikes.  The 
number  of  passengers  carried  was  370,734,985,  an  increase  of  6-14  per 
cent.  The  operating  expenses  increased  b3'  £198,178,  occasioned  by  the 
extra  cost  of  materials,  higher  wages,  &c.  The  company  has  been 
authorised  to  increase  tariffs  from  10  to  12  cents,  to  take  effect  as  from 
April  10  last. 

For  the  year  ended  March  31  the  gross  profit  of  the  British  Electric 
Traction  Company,  Ltd.,  was  £246,717,  compared  mth  £250,213  19s.  9d. 
in  1918-19.  After  deducting  general  expenses  (£35.401),  the  net  profit 
was  £211,316,  and  with  £130,952  brought  forward  the  total  is  £342,268. 
Deducting  debenture  stock  interest  (£87,996),  the  balance  is  £254,272. 
The  directors  recommend  that  £8,035  be  placed  to  reserve,  that  a  dividend 
of  6  per  cent,  for  the  year  be  paid  on  the  cumulative  participating 
preference  stock  and  a  dividend  of  4  per  cent,  for  the  year  upon  the 
ordinary  stock,  leaving  to  be  carried  forward  £150,422.  The  aggregate 
receipts  of  the  Associated  Companies  continue  to  show  an  increase, 
which  is.  however,  more  than  offset  by  the  increased  cost  of  operation, 
due  to  the  continued  rise  in  the  price  of  materials,  in  wages  and  the 
introduction  of  the  48-hour  week.  The  amount  standing  to  credit  of 
reserve  account  is  now  £500,000.  The  investments,  which  now  stand  at 
£4,027,792,  show  a  decrease  of  £255,944,  compared  with  the  previous 
year,  due  to  sales  of  undertakings  and  realisation  of  investments.  The 
investments  yielded  a  revenue  of  £212,747,  representing  an  average  of 
5-28  per  cent'  for  the  past  year  on  the  amount  at  which  they  appear  in 
the  balance  sheet,  compared  with  5-08  per  cent,  for  the  preceding  year. 

The  net  revenue  of  the  Globe  Telegraph  &  Trust  Company,  Ltd., 
for  the  year  ended  May  31,  after  deduction  of  expenses,  amounted  to 
£263,950,  and  with  £1,629  brought  forward,  the  total  is  £265,579.  A 
sura  of  £7,000  has  been  transferred  to  reserve  for  contingencies,  and 
£111,393  has  been  distributed  in  interim  dividends,  leaving  an  available 
balance  of  £147,186.  The  directors  now  recommend  payment  of  the 
following  final  dividends,  viz.  :  3s.  per  share  on  the  preference  shares, 
making,  with  previous  distributions,  a  total  dividend  for  the  year  at 
rate  of  6  per  cent.  ])er  annum  (less  tax)  and  14s.  per  share  on  the  ordinary 
shares,  making,  with  previous  distributions,  a  total  dividend  at  the  rate 
of  10  per  cent,  (tax  free  for  the  year).  These  dividends  will  absorb 
£145,807,  leaving  £1,379  to  be  carried  forward.  During  the  year  under 
review  the  Eastern,  the  Eastern  Extension  and  the  Western  Telegraph 
Companies  issued  new  capital,  which  they  offered  at  par  to  their  existing 
stock  and  shareholders.  The  directors  decided  to  take  up  the  whole  of 
the  allotments  to  which  the  company  was  entitled  ;  and,  in  order  to 
enable  them  to  pay  for  same,  issued  60,376  of  the  unissued  ordinary 
shares  at  par  to  the  existing  ordinary  shareholders.  During  the  same 
period  the  whole  of  the  company's  holding  in  the  Central  &  South 
American  Telegraph  Company  wa's  sold  ;  also  £4,300  Anglo-American 
Telegraph  Company's  preferred  stock ;  while  141  certificates  of  the 
Submarine  Cables  Trust,  belonging  to  the  company,  were  drawn  and 
paid  off.  The  proceeds  have  been  re-invested  in  the  stock  and  shares  of 
the  Eastern,  Eastern  Extension  and  Western  Telegraph  Companies. 

Mr.  Godfrey  C.  Isaacs,  who  presided  over  the  annual  meeting  of  the 
Marconi  International  JLarine  Communication  Company,  Ltd.,  on 
Friday,  said  they  proposed  to  pay  a  final  dividend  of  10  per  cent.,  and  to 
carry  "forward  £161,890,  subject  to  excess  profits  duty  for  the  years 
1916-17-18-19.  The  number  of  ships  installed  at  the  end  of  December 
was  2.842,  compared  with  2,549  in  1918.  The  past  year  had  been  a 
somewhat  difficult  one  in  consequence  of  the  dismantling  of  a  great  many 
ships  following  the  cessation  of  war.  The  receipts  from  ships'  telegrams 
had  not  yet  reached  normal  conditions.  The  cost  per  word  for  sending  a 
message  from  this  country  to  a  ship  at  sea  was  lOJd.  Of  that  amount 
61d.  per  word  belonged  to  the  Post  Office  and  4d.  per  word  to  the  ship 
station.  Of  that  4d.,  2d.  went  to  the  shipowners  and  2d.  to  the  com- 
pany. The  direction  finder  had  been  further  improved,  and  was  now 
becoming  a  really  valuable  device  in  assisting  navigation. 

Mr.  Isaacs  dealt  at  some  length  with  the  strike  of  wireless  operators, 
and  said  that  during  the  war  they  met  the  Association  of  Wireless  Tele- 
graphists, and  eventually  increases  were  accorded  them  which,  including 
war  bonuses,  amounted  to  142  per  cent,  upon  pre-war  rates  for  every 
man  in  his  first  year  of  service.  In  addition,  other  improved  conditions 
were  conceded.  "  They  were  obliged,  of  course,  to  confer  with  shipowners 
before  these  terms  could  be  accorded.  It  was  an  extraordinary  fact  that 
until  they  were  oificiaUy  advised  that  the  strike  had  commenced  they 
had  no  notification  from  the  Association  of  Wireless  Telegraphists  that 
they  were  about  to  call  a  strike.  The  demands  now  made  would,  if 
acceded  to  by  the  company,  represent  an  annual  payment  of  about 
£500,000  sterling.  A  matter  of  that  vast  importance,  he  said,  could  only 
be  dealt  with  at  a  conference,  and  "  if  the  conference  takes  place  what  is 
fair  and  equitable  will  be  conceded  by  all,  but  so  long  as  the  men  are  on 
strike  committing  breaches  of  agreements  with  us,  and  threatening  to 
hold  up  the  whole  of  the  mercantile  shipping  of  the  country,  no  con- 
ference is  possible."' 
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Nov  Companies. 

A.  R.  ENGINEERING  COMPANY  ^  SOUTHAMPTON  I,  LTD.  (lt>7.986).— 
I'rivatt'  cuiiipaiiy.  Ki-^.  .Iiiiu-  +.  ru|iiuil  tl.oiKi  in  .">s.  sliaivs,  to  carry  on 
the  business  of  en^intcrs.  flcctricians.  &o.  First  tlirectors  an>  :  J.  B. 
Webb  (chaimianir  H.  Walker  and  A.  K.  Webb.  Ri>g.  ollice  :  12l>, 
High-stA'ct.  Sdutluiinpton. 

BOUGIE  POONON,  LTD.  (Ili8.249).— Private  company.  Reg.  June 
14,  capital  £liiii  in  £1  shanks,  to  acquire  and  turn  to  account  the  patent 
and  trade  mark  rclaiini;  to  tlu-  Povnon  Sparking  Plugs.  Solicitor, 
A.  Baker,  U'nno\  Hous.'.  Norfulk-stn-cl,  .^trand.  W.C. 

BDKWOOD  ENQINEERINO  COMPANY,  LTD.  ( ii)S,ilS4).— Private  com- 
pany. Reg.  June  8,  cajiital  l"l,000  in  fl  shares,  to  carry  on  the  business 
of  tool  makers,  general  and  electrical  engineers,  &c.  First  directors  are  : 
G.  St.  J.  Wood,  H.  S.  Kemshcad  and  W.  J.  Butler.  Reg.  office  :  3lo, 
St.  Judestreot.  Stoke  Xewiiigtun.  X.  Hi. 

CITY  ELECTRIC  WELDING  COMPANY  (  NEWCASTLE),  LTD.  ( 11)7,863.)— 
Private  company  ;  reg.  May  31,  capital  t.'i.'iiiii  in  £1  shares,  to  carry  on 
the  business  of  electric  and  o.\y-acetylene  welders,  automobile  and 
marine  engineers,  ship  builders  and  repairers,  &c.  First  directors, 
A.Atkinson,  W.  C".  Waller  (and  Secretary)  and  C.  Deuchar.  Reg.  office, 
2  and  4,  Stci>hen-strcot,  Bridge  End,  Byker,  Xewcastle-on-Tyne. 

CONCORD  ENGINEERS.  LTD.  ( 1 1,158.)— Private  company  ;  reg.  in 
Edinburgh  April  '22,  capital  £,'),000  in  f  1  shares,  to  carry  on  the  business 
of  consulting,  mechanical,  motor  and  electrical  engineers,  &c.  Solicitor, 
A.  Mackenzie.  174,  West  (ienrgestreet.  Glasgow. 

UNIVERSAL  WELDING  COMPANY,  LTD.  (J G8,144).— Private  company, 
Reg.  June  9,  capital  £4,(100  in  £1  shares,  to  take  over  the  business  of 
engineers,  ironfounders  and  welders  carried  on  at  Manchester  as  the 
'■  Universal  Welding  Company."  Permanent  managing  directors  are  : 
J.  T.  Harrison  and  C.  Harrison.  Reg.  office  :  17,  Houldsworth-street, 
Oldham-street,  Manchester. 

WELDUH,  LTD.  (168,114).— Private  company.  Reg.  June  8, 
capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  fluxes  for  the  brazing  and  welding  of  cast  iron,  steel  and 
other  metals,  ceneral  and  clertrical  engin-ers.  &c  .Acting  sccretarv  : 
A.  F.  Alsop.      Reg.  othcc:    117.  Clcethi.rpproad.  ( Jrim.shv. 

WESTERN  ANGLO  SWEDISH  ELECTRIC  WELDING  COMPANY,  LTD, 
(167,396) — Private  compivny.  Reg.  May  12.  capital  £2.i,iHlO  in  £1  shares, 
to  carry  on  the  business  of  electric  and  other  systems  of  welding,  engi- 
neering, dealing  in  plant,  machinery,  &c.  The  subscribers  arc  to  appoint 
the  first  directors.     Reg.  office  :    2.5.  Mount  Stuart-square,  Cardiff. 

B.  YOUNG  &  COMPANY  (BIRMINGHAM,  LTD.  ( 167,254)— Private 
company.  Reg.  May  8.  capital  £3,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  and  mechanical  engineers,  &c.  B.  Young  is  the  first 
director.     Reg.  office  :    lUO,  Leek-street,  Birmingham. 


Prices  of  Metals,  Chemicals,  &c. 

TcESDAY,  Jun-  22. 

Copper—  Price.  Inc.  Dec. 

Bestsolected perton  flOl     0     0  —  £4     0     0 

Electro  Wirebars...           „  £105     0     0  —  £3     0     0 

H.C.  wire  basis per  lb.  la.     2  ||d.  —  jd. 

Sheet Is.     ojd.  Jd.  — 

Photphor-hronze  Wire — 

Phosphor-bronzt 

wire,  basis   „  Is.  7J1.  —  -^d. 

ZfroM  60/40— 

Rod, basis     Os.  10.",d.  —  Jd. 

Sheet,  basis  „  Is.  3\i.  —  \d. 

Wire,  basis    „  Is.  3M.  —  Jd. 

Iron  — 

Cleveland  Warrants     perton  £11   17     6  —  — 

Galvanised      steel 

wire,  basis  8  SWG         .,£510    0  —  — 
Lead  Pig  — 

English £,3'i     0     0  —  £2   10     0 

Foreign  or  colouiil             „  32   15     0  —  £2   15     0 

riu— Ingot    .,  256  10     0     £10     5     0  — 

Wire, basis perlb.  0     3     4  Id.  — 


Salammoniac. — Per  cwt.  lOSs.-lOOs. 
Sulphur  (Flowers). — Per  tjn  £19. 
.,      (Roll  Brimstone). — Per  ton 
£19. 
Sulphuric    Acid    (Pyrites,  168°). — 
Per  ton.  £8  Ss.  9d. 


Copper  Sulphate. — Per  ton  £41 
Boric     Acid  (Crystals)  — Per     ton 

£74. 
Carbon  Bisulphide. — Per  ton  £60 
Sodium  Bichromate. — Per  lb  Is.l  Id. 
Sodium  Chlorate  —Per  lb.  5Jd 


Rubber.  -Pira  fine.  23.  0|  1. :  plantation  1st.  latex,  23.  OW.  per  lb. 

Shfllac.  -T.N.  O-anae,  630s. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.i.  Telegrams  : 
Benhrotric,  Fleet,  London.     Telephone  :  City  9853  (4  line^). 

The  subscription  to  "  The  Electricl\n  "  is  £2.  12.  0.  per  annum 
inthe  United  Kingdom,  aiul  ii.  14.  0.  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
mtnt  copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


I'^orty   Years  A^o. 

(The  Ki.ectkici.^n,  ,ji-.\e  I'f,,  1880.) 

The  Vui.t.v  Phize. — This  ]in/.v,  instituted  in  1852  for  the  jmrpose  of 
lewarding  the  most  important  applications  of  the  voltaic  battery,  has 
this  year  Wm  awarded  by  a  committee  under  the  ]in>sidency  of  M.  Dumas 
to  Alexander  Graham  Bell  ftir  his  invention  of  an  articulating  magneto- 
electric  telephone.  The  prize  in  question  consists  of  the  sum  of  .50.01)0  fr. 
A  second  prize  of  20,000  has  been  awarded  to  M  (!ramme  for  his  magneto- 
electric  machine.  The  \olta  prize  was  awarded  for  the  first  tiuu'  to  M. 
RuhmkortT,  in  1864,  for  various  apparatus  of  great  service  in  industrial 
applications. 

Eui.-foN.s  .Magnetic  Oiu:  SErARATon. — At  Washington,  on  June  1, 
Thomas  A.  Edison,  of  Merlo  Park,  N.J.,  was  granted  a  ])atent  for  a 
magnetic  on-  separator,  which  allows  magnetic  and  nonmagnetic  sub- 
stances to  fall  together,  and  then,  by  mignetic  attraction,  alters  or 
changes  the  trajectory  of  the  falling  magnetic  substance  without  stopping 
its  fall.  From  a  diagram  in  the  "  Scientific  .American"  we  gather  some 
idea  of  the  extreme  simplicity  of  this  machine,  about  the  utility  of  which 
experience  will  have  to  decide.  Take  the  top  of  a  turnip-cutter,  make 
the  lower  opening  small,  and  place  upon  an  open  frame.  I'pon  a  cross- 
l)iece  jt)ining  two  sides  of  the  frame  fix  an  electromagnet,  the  anns  of 
which  reach  near  to  the  vertical  line  below  the  ho]>per  opening.  The 
magnetic  attraction  changes  the  trajectory  of  the  falling  magnetic  sand 
without  stopping  its  fall,  so  that  while  the  silieious  sand,  gold  and  other 
non-magnetic  substances  fall  straight  down  into  one  compartment  of  the 
receiving  hopper,  the  trajectory  of  the  magnetic  sand  is  changed,  so  that 
it  falls  into  another  compartment  of  the  receiving  hopper.  By  this  means 
the  scparati()i\  of  the  black  sand  is  rapidly  and  completely  effected  with 
the  expenditure  of  very  little  labour. 

French  Pmy.sical  Society. — .At  the  meeting  of  May  21,  M.  Bont?f 
described,  on  behalf  of  M.  Righi,  an  experiment  exhibiting  "  residual 
magnetism  "'  of  polarity  opposite  to  that  which  prevailed  during  tem- 
porary magnetisation.  The  phenomenon  in  this  case  was  shown  in  a 
steel  bar  5  centimetres  in  length  by  3  in,  diameter,  magnetised  within  a  coil 
5  centimetres  in  diameter  by  means  of  the  current  from  three  Bunscn 
cells.  M.  Mascart  described  various  arrangements  employed  for  record- 
ing the  indications  of  Thomson's  electrometer.  When  the  deflections 
are  not  proportionate  to  the  differences  of  potential,  the  recorded  indica- 
tions may  be  made  so  by  mounting  upon  a  wheel,  constructed  with  a 
spiral  groove,  the  thread  attached  to  the  re:-ording  pencil.  M.  Pellatt 
announced  that,  in  his  experiments  on  contact  electricity,  an  electro- 
motive force  very  high  as  compared  with  the  thermo-electric  effect  was 
obtained  by  emiiloying  two  plates  of  the  same  metal  at  different  tem- 
peratures. M.  Hos])italier  compared  the  different  modes  of  mounting 
employed  in  exciting  the  inductor  of  machines  for  the  electric  light. 
By  far  the  most  advantageous  is  that  of  Whcatstone,  in  which  the  inductor 
forms  a  derivation  in  the  circuit.  M.  Siemens  has  made  some  conclusive 
experiments  on  this  subject.  M.  Bertin  expounded  at  considerable 
length  the  theory  of  tlie  si>-callcd  magic  mirrors  of  .lapan. 


Benn  Brothers  Journals. 


S.l.ME    FeaTCKES    of    the    Cl'RUENT    IsSCES. 

'"Aeronautics": — Dinner  to  the  Pioneers  of  Flight;  and  Naval 
Architecture  in  Aeronautics,  by  Commander  Hunsaker. 

"  The  Cabinet  Maker"  : — (Merchant  Shippers'  Issue) — "  Furniture  for 
Small  Houses"  ;  "  Openin:;s  for  Business  Abroad"  ;  "  Decoration  and 
Furnishing  of  an  Inexpensive  Nursery  "  ;  "  Upholstering  Methods  and 
Materials." 

"  The  Chemical  Age  "  : — "  Refractory  Materials  for  Clicmical  Pur- 
poses" :   first  of  a  serijs  of  articles  by  A.  B.  Searle. 

"  The  Fruit  Grower"  : — "  Railway  Rates  Inquiry"  ;  "  Unity  in  the 
Retail  Trade'  '  ;   and  "  Climbing  Roses." 

'■  The  Gas  World  "  : — British  Society  of  Gas  Industries  on  "  Labour 
Problem''  ;  Annual  .Meeting,  Society  of  French  Gas  Engineers;  and 
Health  Ministry's  Report  on  Heating  in  Housing  Schemes. 

"•  The  Hardware  Trade  Journal  "  : — Articles  of  interest  to  the  merchant 
shipper  and  exporter ;  '  Sheffield  as  the  World's  Premier  .Steel  Pro- 
ducer" ;   and  "  Labour  Savin;;  in  the  Foundry,"  by  Joseph  Horner. 

•■  Ways  and  Means  "  : — ■  The  Go-Slow  Life,"  by  The  Editor ; 
'■  Stabilising  the  Price  Level, "  by  Prof.  Irving  Fisher  ;  and"  Gladstonian 
Finance,"  by  Samuel  Cleave. 


Arrangements  for  the  Week. 

FRIDAY,  June  25tli  (today). 

Physical  Society. 

5  p.m.     At  the  Imperial  College  of  Science,  South    Kensington, 

London,  S.W.  Papers  to  be  read  :  "  The  Origin  of  the  Ele- 
ments," by  Dr.  .1.  H.  Vincent,  M.A.  ;  "  The  (Construction  of 
Therrao-Couples  by  Electro-Deposition,"  bj'  Mr.  W.  H.  Wilson 
and  Miss  T.  D.  Epps  ;  "  On  the  Use  of  Vacuum  Arcs  for  Inter- 
feroraetry,"  by  Mr.  J.  Guild  ;  and  "  The  Maintenance  of  a 
Vibrating  System  by  Means  of  a  Triode  Valve,"  by  Mr.  S. 
Butterworth,  .\I.Sc. 
WEDNESDAY,  June  Goth. 

Institi  Tiox  OF  Electkicju,  Engineers. 

6  p.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's  Gate, 

London,  iS.W.     laperon"  Electric  Railway  Contact  Systems," 
by  Sir  Philip  Dawson. 
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Coke    Breeze 
Waste     Fuels 


WITH  a  "  Bennis  "  Stoker  on  your  boiler 
you  can  raise  all  the  steam  you  want  from 
the  lowest  grade  fuels,  all  kinds  of  pit 
refuse,  coke  breeze,  &c.  "  Bennis  "  Stokers  have 
been  doing  this  for  years  in  hundreds  of  power 
stations,  factories,  and  works  all  over  the  world.  It 
will  pay  you  to  write  for  information,  which,  together 
with  drawings,  photographs,  and  figm-es  of  official 
tests,  will  be  sent  you  post  free. 


Pit   Rubbish 
of    all    sorts 


Our  full  illustrated  catalogues 
are  at  your  disposal.  Write 
to-day  and  see  that  you  get  them 


LITTLE  HULTON BOLTON 

AND      28  VICTORIA     STREET     LONDON  SW 


WESTON 

MINIATURE   PRECISION 

D.C.   INSTRUMENTS. 


This  Model  has  3 
current  and  3  E.M.F. 
ranges,  and  practically 
comprises  six  instru- 
ments in  one  case. 

It  is  accurate,  dead- 
beat  and  reliable,  and 
is  the  most  convenient 
Testing  Set  on  the 
market. 

Similar  instruments 
are  made  with  single 
and  double  ranges. 


Model    280  Triple   Range   Portable  Volt-Ammeter. 

Weight,  15-8  oz. 


For  full  particulars  Write  for  LIST  D  3  ti 

'Weston  £lectrica,l  Ixistrutxient  Co.,  Ltd. 

AUDREY    HOUSE,    ELY    PLACE.    HOLBORN.    LONDON.    E.C.  1. 

Telegraphic  and  Cable  Address:  "PIVOTED  LONDON."      A  E  C  or  Lieber's  Code.        Telephone  :  2029  Holborn. 
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LIGHTNING  ARRESTERS 
POLE  &  OTHER  SWITCHES 
STRAIN  INSULATORS.  &c. 


L/g^tif^  Jrrester 


Write   to 


LA  METALLURGIOUE  ELEGTRIOUE 


Vedovelh  Pr 


Agents 


5,  CHANCERY  LANE, 
LONDON,      \/V.C.2. 

WILLIAMS    &    PELL. 


Varnished 

ClOlhSandSilk 

Vorn(6htc/  Clothes 
Vorn(K5hed  6  il  k^ 
\/a  rnUhedJi^sulatinq 
Diaqon  a L  TopCsS 
\/ornL<itied  Po pcrsS 
Varni<ih.cd  Prc'ixspon 

n-ihSLkitfnQ-tlatcrial-  WorK6 
for  CI<t(:lriUly,  formerly   . 


THE    PARKINSON 

A.C.    MOTOR 

IS   THE   ACKNOWl.EDGED    STANDARD  BY  WHICI I 
ALL    OTHKR    MOTORS    ARE    JUDGED. 

^^  PjAParkinso^' 

^=^  \     rO     GUISBLBY 


^ 


BELLING 
FIRES 


Also  I,  2  &  3-heat  red  hot  open  type  Boilers,  Bath 
Water  Heaters  and  complete  pressed  steel  Cookers 
for  domestic  use. 

Wrilt  for  our  New  Folders  fust  issued. 


BELLING  &  CO. (Manufacturing:  Electrical  £ng:ineers. 
UPPER   EDMONTON,   LONDON,   N.  18. 


W.   p.  THOMPSON  &  CO., 

12,  CHURCH  STREET,  LIVERPOOL, 

Chartered   Patent  Agents. 


H.    E.    POTTS. 

M.Sc,  Hon.  Chem.,  F.I.C.P.A. 


A 


flTI-SULPHURIC'EHAME 


Should  be  used  in  all  ACCUMULATOR  ROOMS 

ILI  MiKEBS-  f^"'  Proteclion  from  Acid  Fames. 

GRIFFITHS  BROS  J  CO.  LONDOH.  LTD. M-{<;5^;?-;^'-'-jds.T 


L 


^*8faANNU|^^BW)W«WIl^    ^^ 


INSULATION  Q  BADS  S 

^^^mp/e  Sfocks  in  a//  Sizes m 
^  HOLDER-HARRIDENLIP.   . 

'^>,  Noble  House  35-37    Noble  St. London.E.t 
^J    CarJs  on  regucit.     'P/>one.  595$  Cenfrf* 
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H  E  L.  S  B  Y 
PrimsLry  B£L-t±eries. 


L__^      .>!  fcj 

No.  2  Leclanche  Cell  (2-piiu  size      I'OROUS    POT    TYPE. 

MADE   AT  HELSBY   BY 

BRITISH    INSULATED    &    HELSBY   CABLES,    Limited, 

Cable    Makers   and   Electrical   Engineers. 

Works:     PRESCOT,    LANCASHIRE,         and         HELSBY,    near    WARRINGTON. 

Branch  Offices  in :  London,  Manchester,  Glasgow,  Birmingham,  Newcastle,  Cardiff,  Dublin,  Leeds,  and  Belfast. 


Telephones. 

Alteration   in   Address 

On  and  after  19th  June  our  London  Office  will  be  removed  to 
60,  LINCOLN'S  INN  FIELDS,  LONDON,  W.C  2. 


To  facilitate  postal  deliveries  and 
avoid  delays,  make  a  note  of  our  new 
address   NOW. 

Led   the    way  in    1899, 
Set  the  standard  to-day. 

Sole  Agent  for  Scotland : 

MALCOLM    BREINGAN. 

57,    Robertson    Street.    GLASGOW. 


THE  BRITISH  L.  M.  ERICSSON 
MANUFACTURING    CO.,   LTD., 

60,  LINCOLN'S   INN  FIELDS, 
LONDON,   W.C.2. 

Factory    .    BEESTON.  NOTTS 


g^-VV%>r»-%-r>7.-T,-::,;.^-^-V.V^.V^^>,^.^^.^^.V,^.^^.;.^^ 


THK  ELECTRICIAX. 
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FACT  V.  FALLACY. 


REFLECTORS 

Cannot  increase  Li<4ht.  but — 
The   effective    illumination    from     an 
Electric  Lamp  can  be  very  materially 
increased  by  directing  the  Light  rays 
in  the  desired  direction. 

To  justify  their  name  and  to  give 
satisfactory  results,  Retlectors  should 
minimise  Glare,  or  the  power  nt 
vision  will   be  impaired. 

Avoid  imitations  and  so-called 
"Retlectors"  of  doubtful  design  and 
extravagant  claims,  or  Efficiency  and 
Comfort  will  be  sacrificed. 


SPECIFY  BENJAMIN  REFLECTORS. 


EMPRESS"  ENGINEERS' JACK. 

A  RELIABLE  TOOL  AT  A  MODCRATC  PRICE. 
BUILT  FOR  HARD  WORK  ANO  PLENTY  OF  IT.- 
HICHLY      EFFICIENT  AND    EASY   TO   OPCRATE. 

NO  JOB  COMES  AMISS  AS 
THESE  JACKS  LIFT  EITHER 
ON  THE  HEAD  OR  CLAW. 

Delivery     (rom    Stock. 

HERBERT  MORRIS.  Ltd. 

LOUGHBOROUCH  ENGLAND. 


"TME      VESUVIUS" 

ELEOTRIO    COOKING    and    BOILING    RING. 

Pl"({8   in  any   LnmD  Socket. 


NOTE  THE 
PRICE. 


Patentee  :   W.  H.  ALLEN. 
••  THE  VESUVIUS  "  Heater  docs  not  require  a  Special  Main. 
It    can    be    connected    to    any    Lamp    Socket.       It    is    extremely 
economical,  consuming  only  twii-thirds  of  a  unit  per  hour. 

PRICES  :  Nickel,  Copper  or  Copper  Oxide,  30/-     Black,  27/6. 
Sole  Manutacturers—      Complete  with  Flex  and  plug. 

F.  0.  READ  &  CO.,  LTD..  13 14,  Great  Queen  St..  London,  W.C. 


THE    "ELECTRICIAN"    INDEX   TO 


A.  I  Manufacturing  Co — 

Allen  (W.  H.),  Son  i  Co — 

Arora  Co..    — 

Ashworth(J.)  &Co — 

Ateliers  de  Construction  Oerlikon   — 

Attwater  &  Sons    — 

Austin  Motor  Co.,  Ltd — 

Automatic  Telephone  Mfg.  Co.,  Ltd. — 

Barr  &  Stroud  =ti. 

Bastian  Meter  Co.,  Ltd — 

Batteries,  Ltd.    iv. 

Belling  &  Co xl. 

Benjamin  Electric  Ltd xlii. 

BennisiEd.l&Co..  Ltd.  xxxix. 

B.  K.  8.  Electric  Motors,  Ltd. xxii. 

British  Aluminium  Co..  Ltd — 

British  Electric  Plant  Co..  Ltd — 

British  Electric  Transformer  Co. .Ltd — 

British  Insulated  &  Helsby  Cables,  Ltd. xli. 

British  L.M.  Ericsson  Mfg.  Co.,  Ltd xli. 

British  Mannesmann  Tube  Co. ,  Ltd vi. 

British  Thomson-Houston  Co — 

British  Thomson-Houston  Co.  (Mazda) xxvii. 

Brittain's  Electric  Motor  Co.   — 

Broadbent  (Thos.)  &Sons,  Ltd — 

Brown  (S.  G.),  Ltd — 

Bruce  Peebles  &  Co.,  Ltd.     xl. 

Bums  (J.I,  Ltd. — 

Calender's  Cable  &  Construction  Co.,  Ltd.  . .  — 

Cambridge  St  Paul  I  nstrument  Co — 

Cameron  (A.)  &  Co — 

Carron  Co — 

Chamberlain  &  Hookham    — 

China  Furniture  Mfg.  Assn — 

Chloride  Elec.  Stor.  Co.,  Ltd iii. 

Clarke,  Chapman  &  Co — 

Cleworth,  Wheal  &  Co. xxvii. 

Clifford  (Chas.l  &  Son,  Ltd — 

Commercial  Elec.  Accessories,  Ltd v. 

Connollys  (Blackleyl  Ltd xxxviii. 

Constable  &  Ohlson xxvi  i. 

Crabtree  (J.  A.)  &  Co.,  Ltd xxviii. 

Crompton  &  Co..  Ltd — 

Crossley  Brothers,  Ltd.    xx. 

Growther  8t  Osbom.  Ltd. viii. 

Damard  Lacquer  Co..  Ltd -— 

Davenport  Engineeiing  Co.,  Ltd'  ix. 

Dermatine  Co xxxvi. 

Donovan  &  Co — 

D.  P.  Battery  Co.  Ltd — 

Dubilier  Condenser  Co..  Ltd — 

Edison  Swan  Electric  Co.,  Ltd.Ou/s/rfefro/i/cowr&xvii. 

Electric  Construction  Co.,  Ltd xliii. 

Electric  Control.  Ltd — 

Electrical  Alloy  Co — 

Electrical  Apparatus  Co..  Ltd xxv. 

Electrical  Testing  Laboratories — 

E'jctro-Mechanical  Brake  Co..  Ltd — 

Electro-Metals,  Ltd — 

Elliott  Bros — 

Ellison  (Geo.)    xl. 

EUiston.  Evans  &  Jackson.  Ltd.... — 

Ellwell,  C  F. xxii. 

English  Electric  Co..  Ltd xix. 

Ercole  Marelli  &  Co — 


Erith's  Engineering  Co.,  Ltd.. xxxviii. 

Erskine  Heap  &  Co.,  Ltd — 

Everett  Edgcumbe  &  Co.,  Ltd — 

Evershed  6l  Vignoles,  Ltd — 

Ferguson  Pailin.  Ltd,    — 

Ferranti  Limited    — 

Firth,  Thos.  &  Son;,  Ltd.... xxxi  i. 

Fredlc.  Crane  Chemical  (2k> — 

Fuller  Engineering  Co. — 

Funk  &  Wagnall  Co — 

General  Electric  Co.,  Ltd xxx;v.  &  xxxv. 

General  Electric  Review — 

Oilman  (Frank)    xiii. 

GledhiU-Brook  Time  Recorders.  Ltd.  _ xx. 

Greenhalghs,  Ltd.    xxviii, 

Grice  (W.)  &  Son xii-. 

Gri.titns  tiros.  «  Co.,  Ltd ii.  S:  xl. 

Hart  Accumulator  Co.,  Ltd — 

Harvey  (L.  C.) — 

Heenan  &  Froude,  Ltd — 

Henleys  ( W.  T.)  Tel.  Works  Co vii. 

Herbert,  Ltd.  (Alfred) xxxih. 

Herbert  Frood  Oo.,  Ltd — 

Higgs  Bros — 

Hind  (John)  &  Son  xv. 

Hoggan,  Kenneth xxiv. 

Holder-Harriden,  Ltd.    xl. 

Holmes  (J.  H.)  &  Co ^ 

Hughes- Johnson  Stampings , — 

Hydraulic  Gears,  Ltd xxiv. 

Igranic  Electric  Co. ,  Ltd 

India    Rubber,   Gutta    Percha  &  Telegraph 

Works  Co Outside  back  cover. 

Industrial  Appliances,  Ltd — 

Instrument  filakers    

Ironclad  Switchgear  Co — 

Isentnal  Si  Co.,  Ltd — 

Jenkins,  Robert ~~ 

Johnson  8c  Phillips.  Ltd. xxiii. 

Johnson  (C.  H.)  &  Co.   — 

Landis  &  Gyr,  Ltd xxiv.  &  xxxvi. 

Laurence,  Scott  u  Co.,  Ltd — 

Lea  Recorder  Co.,  Ltd — 

Lewis  (H.  K.)&Co.,  Ltd xxviii, 

Lloyds  Bank — 

London  &  Lanes,  Insurance  Co — 

London  Electric  Wire  Co.  &  Smiths  Ltd. — 

Lorival  Manufacturinf  Co.,  Ltd xxviii. 

L.P.S.  Electrical  O.,  Ltd.    — 

Macintosh  Cable  Od.,  Ltd 7- 

MacLennan  ( John)  &  (^ ii, 

Marconi  Wireless  "Telegraph  O).,  Ltd xii. 

Mather  St  Piatt,  Ltd — 

Metallic  Electrical  Engineering  (3o.,  Ltd — 

Metropolitan-Vickers  Electrical  Co.,  Ltd. ....  — 

Mewbum  Ellis  St  Pryor xxxii. 

Midlan-l  Elec.  Mfg.  Co.,  Ltd xviii. 

Millrs  Electrical  Co xi. 

Mono  i-^ickel  Co.,  Ltd — 

Morris  (Herbert),  Ltd xlii. 

Mosses  Sl  Mitchell iv. 

Nalder  Bros.  St  Thompson  Ltd — 

NeaKGej.  H.)SiCo.,  Ltd - 

New  British  Electric  Supply  Co.,  Ltd — 

New  Gutta  Percha  Co.,  Ltd — 


ADVERTISERS. 

Northern  Ball  Bearing  Co — 

Oerlikon  Co — 

Park  Royal  Engineering  Works,  Ltd — 

Parkinson  ( F.  4t  A.I ,  Ltd xl. 

Parsons  (C.  A.)  St  Co.,  Ltd — 

Paul,  R,  W.  (see  Cambridge  and  Paul  Instru- 
ment Co  )  — 

Peebles  (Bruce)  St  Co.,  Ltd xl. 

Phoenix  Assurance  Co — 

Picketts  Limited    — 

Pinchin  Johnson  St  Co. .  Ltd iii. 

Pitman,  Sir  1.  &  Sons,  Ltd — 

Power-Rectifiers.  Ltd  xxii. 

Premier  Accumulator  Co — 

Pritchett's  8t  Gold  St  Elec.  Power  Storage  Co.  Ltd.       — 

Purden  (Chas.),  Ltd xxvi. 

Ransomes  St  Kapier,  Ltd xxx. 

Ransomes,  Sims  St  Jefferies,  Ltd xxvi. 

Read  (F,  O  )  St  Co xlii. 

Reason  Manufacturing  0> xxi. 

Record  Electrical  Co..  Ltd xvi. 

Rees  Roturbo  Manufacturing  (3o.,  Ltd yi. 

Reesoils.  Limited xxxviii, 

Reyrolle  (A.)  St  Co.,  Ltd '. .  ..  xxix, 

Richardson's  Westgarth  St  Co..  Ltd - 

Robinson  (Wm.)    . 

S.  A,  de  Laminoir  et  Cablerie xiv. 

Sandycroft  Limited viii. 

Sankey  (Joseph)  St  Sons,  Ltd. 

Scaldis  Works xxviii. 

Showell  (E.)  St  Sons — 

Siemens  Bros.  St  Co.,  Ltd xxxvii. 

Simplex  C/Dnduits.  Ltd — 

Skefko  Ball  Bearing  Co.,  Ltd — 

Sloan  Electrical  Co.  Ltd .— 

Smith  Barker  and  Willson,  Ltd x  iv. 

Smith  (H,  W,)SiCo,,  Ltd xx. 

Smith  (S.)  St  Sons    xviu. 

Sugg(W.  M.)  St  Co.,  Ltd — 

Sun  Electrical  Co — 

Taylor  Tunnicliff  St  Co.,  Ltd 11.- 

'Telegraph  ODndenser  O) — 

Thompson  (W.  P.)  St  (^ »1. 

Tiptaft  (J.  W.)  St  Son,  Ltd. — 

Tofield  St  Robinson  

Tucker  ( J.  H.)  St  Co. X- 

Tudor  Accumulator  Co ^'i- 

Twiss  Engineering  St  Elec.  Transmission,  Ltd.  — 

Union  Cable  Co..  Ltd ^ 

United  States  Rubber  (>>..  Ltd.    xxxvi. 

Utting,  S ^! 

Vaughan  Crane  Co.,  Ltd xi 

Vedovelli.  Priestley  St  Co. "1. 

Victoria  Electric  Plant  Co xxx. 

Walsall  Electric  Co.,  Ltd — 

Waygood-Otis  Ltd — 

Weidmann.  H 'l- 

Western  Electric  Co.,  Ltd xyi, 

Westinghouse  Electric  International  Co xxxix. 

Weston  Electrical  Instrument  Co..  Ltd — 

White  Electrical  Instrument  Co.,  Ltd iv. 

Wiggin(H.)  StCo.,Ltd — 

Williams  St  Pell tl- 

Z.  Electric  Lamp  Mfg.  Oi.,  Ltd — 

Zenith  Manulacturing  O) u' 
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